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EU Declaration of Conformity

Manufacturer Aerotech, Inc.

Address 101 Zeta Drive
Pittsburgh, PA15238-2811
USA

Product MPG

Model/Types All

This is to certify that the aforementioned product is in accordance with the applicable requirements of
the following Directive(s):

2014/35/EU Low Voltage Directive
and has been designed to be in conformity with the applicable requirements of the following Standard(s)
when installed and used in accordance with the manufacturer’s supplied installation instructions.
EN61010-1:2010 Safety Requirements for Electrical Equipment
EN60947-5-5 Control circuit devices and switching elements

Authorized Representative: ~ Simon Smith, European Director
Aerotech Ltd

Address: The Old Brick Kiln, Ramsdell, Tadley
Hampshire RG26 5PR
UK
Name af” ﬂ"”“”"f / Alex Weibel
Position Engineer Verifying Compliance
Location Pittsburgh, PA
Date 7/23/2020
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Safety Procedures and Warnings

IMPORTANT: This manual tells you how to carefully and correctly use and operate the
MPG.
« Read all parts of this manual before you install or operate the MPG or before you do
maintenance to your system.
« To prevent injury to you and damage to the equipment, obey the precautions in this
manual.
« All specifications and illustrations are for reference only and were complete and
accurate as of the release of this manual. To find the newest information about this
product, refer to www.aerotech.com.

If you do not understand the information in this manual, contact AerotechGlobal Technical
Support

WARNING: This product has been designed for light industrial manufacturing or
laboratory environments. The protection provided by the equipment could be impaired if
the product is used in a manner not specified by the manufacturer.

WARNING: To prevent damage to the equipment and decrease the risk of electrical shock,
injury, and death, you must obey the precautions that follow.
1. Make sure that all system cables are correctly attached and positioned.
2. Use this product only in environments and operating conditions that are approved
in this manual.
3. Only operators who have received training can operate this equipment. All servicing
and maintenance must be done only by approved personnel.

www.aerotech.com
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Chapter 1: Introduction

The MPG (Manual Pulse Generator) input device for the A3200 and Ensemble provides the capability to

manually fine-position up to six axes.

o Six axis selector switch (Axis Select)
« Three position distance multiplier

switch, x1, x10 and x100 (Distance Mul-

tiplier) . }>
« Emergency stop switch for user-

provided ESTOP circuit (ESTOP)

}» ESTOP

Axis Select

Handwheel
(Manual Pulse
Generator)

o 400 count per revolution handwheel
(100x4)

« User programmable from within
AeroScript, AeroBasic, or a
G-Code program

o Dead-man, thumb-operated safety
switch (ENABLE)

« Programmatically activated (or manu-
ally from the software)

Distance Multiplier

Refer to Section 2.1. for connection information and Aerotech cable part numbers.

Table 1-1:  Electrical Specifications
Description MPG
5VDC Provided by the Automation1, A3200, or Ensemble drive

500 mA, supplied by the user or by Aerotech accessory: BRAKE24-2 (refer to Section

24 VbC 2.1. for DC Power Connections)

‘ 0 IMPORTANT: The user must provide a 24 VDC (500 mA) power supply.

www.aerotech.com
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1.1. Mechanical Design

and accurate as of the release of this manual. To find the newest information about this

0 IMPORTANT: All specifications and illustrations are for reference only and were complete
product, refer to www.aerotech.com.

—40—»ta—41—»

215
=
Y
A
Cable Length:
~2 m (6 ft) to
(73 s m (16 ft
Fully Extended
Y

Figure 1-1: Dimensions

14 www.aerotech.com
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1.2. Environmental Specifications

The environmental specifications for the MPG are listed below.

Ambient Temperature Operating: 5°to 40°C(41°to 104° F)
Storage: -20° to 70°C(-4° to 158° F)
Humidity Maximu.m rglative humidity is SQ% for tgmperatures upto31°C. .
Decreasing linearly to 50% relative humidity at 40°C. Non condensing.
Altitude Up to 2000 meters.
Pollution Pollution degree 2 (normally only non-conductive pollution).
Use Indoor use only.

www.aerotech.com 15
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Chapter 2: Installation and Configuration

2.1. MPG Connections

Each MPG adapter cable is labeled to identify the receiving connector on the drive.

‘ 0 IMPORTANT: The 7th axis position of the axis select switch is not supported.

DC Power Connections

The MPG requires 24 VDC at 500 mA. Power can be supplied through the BRAKE24-2 option (Figure 2-1)
or a user-provided power supply. Refer to the drive sub-sections for specific wire colors.

BRAKE24-2

- Power Supply
VIRV VIS Option

Vi1l14 DR-75-24

MEAN WELL

INPUT: 100-240VAC 2.0A
S060HE
OUTPUT: 24V == 32A

ce . 2EE i

TO USER-SUPPLIED
24 VDC POWER SUPPLY

N.C. —A\
TO +V | «——— +24 VDC
TO -V | «—— COMMON (+24 VDC)
BRAKE24-2
Power Supply
Option ~

Figure 2-1: DC Power Connections (BRAKE24-2 Option)

www.aerotech.com 17
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Emergency Stop Connections

MPG Hardware Manual

The emergency stop (ESTOP) switch on the MPG can be connected in series with the user-supplied

ESTOP and Safe Torque Off (STO) circuit. There are two normally-closed switch contacts: ESTOP NC1 and
ESTOP NC2. Refer to drive hardware manual for ESTOP switch connection information. Refer to the drive
sub-sections for specific wire colors.

Power and ESTOP Connections (Typical)

24VDC

)

ESTOP NC1

ESTOP NC1

ESTOP NC2

ESTOP NC2

COMMON
h

—

MPG

ESTOP Switch

PNK/BLK

1

PCB
GRY/BLK RED

OB

BLK/WHT f{ GRN

Ol

=

ORN/BLK

i

Figure 2-2:  ESTOP Detail

Aerotech provides an ESTOP bypass connector that you can connect to the adapter cable. The bypass
plug will close the user's ESTOP circuit and allow the machine to operate without the MPG.

MPG
ESTOP

Defeat Plug
630Dxxxx-x

0]

Interface Cable

O » o

O O
———

[ ] ESTOP NC1

12

ESTOP NC1

ESTOP NC2

25
13

ESTOP NC2

Figure 2-3: Bypass Plug

AYD

NYD

© ) MPG ESTOP
Defeat Plug

Unlisted pins are no connection.

www.aerotech.com
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2.1.1. Connect the MPG to the Automation1 XR3

Connect to the Aux Encoder, DIN, and STO connectors and use digital input bits 0 through 8. The
handwheel uses the second auxiliary encoder input channel.

Table 2-1:  XR3 Adapter Cable Connector Pinout
Connector Pin Description
25 Key

23 Input O (X Axis)
22 Input 1 (Y Axis)
21 Input 2 (Z Axis)
20 Input 3 (4 Axis)
18 Input 4 (5 Axis)

DIN 17 Input 5 (6 Axis)
16 Input 6 (x1 Multiplier Distance)
15 Input 7 (x10 Multiplier Distance)
12 Input 8 (x100 Multiplier Distance)
19 Port 1 Input Common

24 Port 0 Input Common
13 Port 2 Input Common
Cosine
Cosine-N
5V
Sine
Sine-N
Common
STO 1-
STO 2-
STO 1+
2 STO 2+

GRN/WHT [ Ground

WHT ESTOP NC2

GRN ESTOP NC1

PNK 24 VDC

GRY Common

AUX ENCODER

STO

=IO N O = B> W]

To: User-Supplied Power Supply
(Flying Leads)

www.aerotech.com 19
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XR3 Pendant Interface Cable
P/N C26156-xx

Refer to your installation device
for a complete cable drawing.

TO AUX ENCODER
CONNECTOR

TO DIN CONNECTOR

TO USER-SUPPLIED +24VDC PG'::
24 VDC POWER SUPPLY  COMMON )

ESTOP NC1 wmmeGRN
ESTOP NC2 mitid ]

TO POWER SUPPLY GRN;’WHTI

FRAME GROUND

TO STO CONNECTOR

Figure 2-4: MPG to XR3 Cable Drawing

20 www.aerotech.com
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The adapter cable that is supplied by Aerotech has wires (ESTOP NC1 and ESTOP NC2) that can be
connected to a user-supplied safety device. To bypass the user-supplied safety device, connect the
ESTOP NC1- and ESTOP NC2-labeled wires directly to the 24 V. Refer to Figure 2-5.

PNK +24 V MPG

USER-SUPPLIED
SAFETY DEVICE Esilt?}?
~ ESTOP o
GRN |NC1
I ONNGO, O | O—
WHT |ESTOP
olo NGz OO
—l 4
24V
| GRY
Common
TO XR3 STO
CONNECTOR

PNK +24 V M PG
ESTOP
Switch
ESTOP "¢
GRN [NC1
O | O—
WITHOUT SAFETY DEVICE \wHT |ESTOP
— 4
24V
| GRY
Common
TO XR3 STO
CONNECTOR

Figure 2-5: Automation1 XR3 Safety Device Connection Detail

www.aerotech.com
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2.1.2. Connect the MPG to the Automation1 XC4/XC4e

The XC4 or XC4e must be equipped with the -10 option. Connect to the AUX I/0 and DIGITAL IN 1
connectors and use digital input bits 0 through 8. The handwheel uses the auxiliary encoder input

MPG Hardware Manual

channel.
Table 2-2:  XC4/XC4e Adapter Cable Connector Pinout
Connector Pin Description
1 Common
2 Input O (X Axis)
3 Input 1 (Y Axis)
4 Input 2 (Z Axis)
DIGITAL IN 1 > Input 3 (4 Axis)
6 Input Common
7 Input 4 (5 Axis)
8 Input 5 (6 Axis)
9 Input 6 (x1 Distance Multiplier)
10 Input 7 (x10 Distance Multiplier)
17 Input 8 (x100 Distance Multiplier)
10 Cosine
11 Cosine-N
AUX 1/0 12 S.V
1 Sine
2 Sine-N
21 Common
24 Common
RED 24VDC
BLK Common
To: User-Supplied Power Su GRN |ESTOP NCT
oly (Fiying P a9 P> [ BRN |ESTOP NC1
ORN ESTOP NC2
YEL ESTOP NC2
GRN/WHT [ To Frame Ground

www.aerotech.com
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XC4/XC4e Pendant Interface Cable
P/N: C26154-xx

Refer to your installation device
for a complete cable drawing.

TO DIGITALIN 1
TB CONNECTOR

TO AUX 10
CONNECTOR

+24VDC R

COMMON (+24VDC) —BLK

TO 24 VDC ESTOP NC1 mmmGRN

ESTOP NC1 mmmBRN

POWER SUPPLY ESTOP NC2 —ORN

and ESTOP CIRCUIT ESTOP NC2 emnYEL
TO POWER SUPPLY GRNMWHTT

FRAME GROUND

Figure 2-6: MPG to XC4/XC4e Cable Drawing

www.aerotech.com 23
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The adapter cable that is supplied by Aerotech has wires (ESTOP NC1 and ESTOP NC2) that can be
connected to a user-supplied safety device. To bypass the user-supplied safety device, connect the
ESTOP NC1 and ESTOP NC2 labeled wires directly to the 24 V. Refer to Figure 2-7.

USER-SUPPLIED MPG
SAFETY DEVICE — XC4/XC4e
Switch AMPLIFIER #1
ESTOP NC1 (GRN) ESTOP NC1 (BRN) 011N
.
+24V_—_ ESTOP NC2 (ORN) ESTOP NC2 (VEL) 102 1N
+24 V (RED) ) STO RETURN
Required
COM (BLK)| Power
GND AMPLIFIER #2
4 STO 1IN
STO 2 IN
i STO RETURN
1
! 1
! ' GND
1 1
: ' TO ADDITIONAL AMPLIFIERS
MPG
ESTOP
WITHOUT SAFETY DEVICE | ‘s XCA4/XCae
AMPLIFIER #1
ESTOP NC1 (GRN) ESTOP NC1 (BRN)
. STO 1IN
+24V é ESTOP NC2 (ORN) ESTOP NC2 (YEL) 102N
+24V (RED) o STO RETURN
equire
COM (BLK)
Power GND

Figure 2-7:

24

AMPLIFIER #2

STO 1IN

T

STO 2 IN

STO RETURN

GND

TO ADDITIONAL AMPLIFIERS

Automation1 XC4/XC4e Safety Device Connection Detail

www.aerotech.com
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2.1.3. Connect the MPG to the HPe/HLe

The HPe or HLe must be equipped with the -IO option. Connect to the J205 (Auxiliary 1/0) and TB305
(1/0) connectors and use digital input bits 0 through 8. The handwheel uses the auxiliary encoder input

channel.
Table 2-3:

Connector Pin Description

TB305 [DIGITAL IN]

HPe/HLe Adapter Cable Connector Pinout

Common

Input O (X Axis)

Input 1 (Y Axis)

Input 2 (Z Axis)

Input 4 (5 Axis)

Input 5 (6 Axis)

1
2
3
4
5 Input 3 (4 Axis)
6
7
8

NDRIVE: Input 6 (x1 Distance Multiplier)

ENSEMBLE: Input 6 (x10 Distance Multiplier)

NDRIVE: Input 7 (x10 Distance Multiplier)

To: User-Supplied Power Sup-
ply (Flying Leads)

? ENSEMBLE: Input 7 (x100 Distance Multiplier)
10 Ground
17 NDRIVE: Input 8 (x100 Distance Multiplier)
ENSEMBLE: N/C
10 Cosine
11 Cosine-N
J205 [AUX 1/0] 12 |5V
1 Sine
2 Sine-N
21 Common
24 Common
RED [24VDC

BLK Common

GRN | ESTOP NC1

BRN [ESTOP NC1

ORN [ESTOP NC2

YEL ESTOP NC2

GRN/YEL [ To Frame Ground

www.aerotech.com
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HPe/HLe Pendant Interface Cable
P/N: C22672-xx (for Ndrive)

P/N: C23272-xx (for Ensemble)
Refer to your installation device
for a complete cable drawing.

TO HPe/HLe TB305

TO HPe/HLe J205

+24VDC R

COMMON (+24VDC) —BLK

TO 24 VDC ESTOP NC1 mmmGRN

ESTOP NC1 mmmBRN

POWER SUPPLY ESTOP NC2 —ORN

and ESTOP CIRCUIT ESTOP NC2 emnYEL
TO POWER SUPPLY GRN/YEL ]

FRAME GROUND

Figure 2-8: MPG to HPe/HLe Cable Drawing
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2.1.4. Connect the MPG to the CP/CL

2.1.4. Connect the MPG to the CP/CL

The CP or CL must be equipped with the -10 option. Connect to the Auxiliary I/0 (CP: J104; CL: J105) and
TB204 (I/0) connectors and use digital input bits 0 through 8. The handwheel uses the auxiliary encoder

input channel.

Table 2-4: CP/CL Adapter Cable Connector Pinout

Connector Pin Description

1 Common
2 Input O (X Axis)
3 Input 1 (Y Axis)
4 Input 2 (Z Axis)
5 Input 3 (4 Axis)
6 Input 4 (5 Axis)
TB204 [DIGITAL IN] = INpUT 5 (6 AXis)
8 NDRIVE: Input 6 (x1 Distance Multiplier)
ENSEMBLE: Input 6 (x10 Distance Multiplier)
9 NDRIVE: Input 7 (x10 Distance Multiplier)
ENSEMBLE: Input 7 (x100 Distance Multiplier)
10 Ground
17 NDRIVE: Input 8 (x100 Distance Multiplier)
ENSEMBLE: N/C
10 Cosine
CL:J105 [AUX I/0] 11 Cosine-N
12 5V
CP: J104 [AUX 1/0] 1 Sine
2 Sine-N
21 Common
24 Common
RED 24VDC
BLK Common
. GRN | ESTOP NC1
To: Usgr-Supplled Power Sup- BRN ESTOP NC1
ply (Flying Leads) ORN _|ESTOP NC2
YEL ESTOP NC2
GRN/YEL | To Frame Ground

www.aerotech.com
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TO CP or CLTB204

TO CLJ105
OR

TO CPJ104

TO 24 VDC
POWER SUPPLY
and ESTOP CIRCUIT

28

CP/CL Pendant Interface Cable
P/N: C22671-xx (for Ndrive)
P/N: C23271-xx (for Ensemble)
Refer to your installation device
for a complete cable drawing.

+24vDC
COMMON (+24VDC)
ESTOP NC1
ESTOP NC1
ESTOP NC2
ESTOP NC2

TO POWER SUPPLY GRN/YEL I

FRAME GROUND

Figure 2-9:

RED

BLK

GRN

BRN

ORN

YEL

MPG to CP/CL Cable Drawing

MPG Hardware Manual
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2.1.5. Connect the MPG to the MP/ML

2.1.5. Connect the MPG to the MP/ML

The MP or ML must be equipped with the -10 option. Connect to the 201 (Auxiliary I/0) and TB203 (I/0)
connectors and use digital input bits 0 through 7. The handwheel uses the auxiliary encoder input

channel.
Table 2-5: MP/ML Adapter Cable Connector Pinout
1 Common
2 Input O (X Axis)
3 Input 1 (Y Axis)
4 Input 2 (Z Axis)
5 Input 3 (4 Axis)
TB203 [DIGITAL IN] e INpUt 4 (5 Axis)
7 Input 5 (6 Axis)
8 Input 6 (x10 Distance Multiplier)
9 Input 7 (x100 Distance Multiplier)
10 Common
TB1-1 Sine
TB1-2 |Sine-N
Ndrive: TB1-3 | Cosine
BB-MP/ML Module TB1 TB1-4 | Cosine-N
TB1-7 |5VDC
TB1-8 | Common
2 Cosine
7 Cosine-N
Ensemble 4 5VvDC
J201 [AUX 1/0] 1 Sine
6 Sine-N
9 Common
RED 24 VDC
BLK Common
Ndrive GRN ESTOP NC1
To: User-Supplied Power BRN ESTOP NC1
Supply (Flying Leads) ORN ESTOP NC2
YEL ESTOP NC2
GRN To Frame Ground
RED 24 VDC
BLK Common
Ensemble GRN ESTOP NC1
To: User-Supplied Power BRN ESTOP NCT
Supply (Flying Leads) ORN ESTOP NC2
YEL ESTOP NC2
GRN/WHT | To Frame Ground

www.aerotech.com
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MP / ML Pendant Interface Cable

P/N C22677-xx (for Ndrive via BB-MP)
P/N C23277-xx (for Ensemble)
Refer to your installation device
for a complete cable drawing.

TO TB203
MP/ML

| NDRIVE ONLY
TO TB1
I BB-MP/ML

TO J201 MP
(P/N: C20934-4)

+24vDC
COMMON (+24VDC)

TO 24 VDC ESTOP NC1
POWER SUPPLY kg
and ESTOP CIRCUIT ESTOP NC2

TO POWER SUPPLY
FRAME GROUND

*

AI200/NDRIVE: GRN
ENSEMBLE: GRN/WHT

Figure 2-10: MPG to MP/ML Cable Drawing
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2.1.6. Connect the MPG to the Nservo

Connect to theJ107 (Auxiliary Encoder), J108 (Digital Outputs), J109 (Digital Inputs) and 110
(PSO/Brake) connectors and use digital input bits 0 through 7 and 12. The handwheel uses the auxiliary
encoder input channel on J107.

Table 2-6: Nservo Adapter Cable Connector Pinout
Connector Pin Color  Description

AUXSIN+ ORN Sine
AUXSIN- [WHT/ORN | Sine-N
J107 [ESTOP and Extra AUXCOS+ RED Cosine
Encoder Channel] AUXCOS- | WHT/RED | Cosine-N
UINT+ | WHT/GRY [ x100 Distance Multiplier
UINT- WHT Common
0 BLK X AXxis
1 YEL/BLK |Y Axis
2 BLU Z AXis
3 BLU/BLK |4 Axis
J109 [OPTO InputS] 4 YEL 5 AXxis
5 WHT/YEL | 6 Axis
6 GRY/BLK | x1 Distance Multiplier
7 GRY/RED [ x10 Distance Multiplier
C BLK/ORN [ Common
- +5VDC v\\i:?Ti\r/]% +5VDC
J110 [PSO and BRAKE] - WHT/CRN p——
and GRN
RED 24 VDC
BLK Common
To: User-Supplied Power Su GRN EoTOP NCT
oly (Flying ng 49 P BRN ESTOP NC1
ORN ESTOP NC2
YEL ESTOP NC2
GRN/YEL To Frame Ground
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0 1
n
1]
1]
n o
u =3 o
] s 3
i S
n o
nn L
1]
L 12
ORN
AUXSING
AUXSIN- | = CIED
AUXCOS+
e WHT/RED
AUXMRK+
AUXMRE-
ESTOP+ )
Estoes [ B8 WHT/GRY
UINT+ o
UINT- | == | |
o (-
o_|o
'E—c 2
59 |3
voa
5
6
7
om | |
3 r (|
1 VELBLK
H 0
H BLU/BLE
A e
5 WHTIVEL
3 GRY/BLK
7 GRY/RED
c BLR/ORN
[ |
VIO
WHTNO
WHT/GRN
A

GRIYEL (SHIELD) Elz

Nservo Pendant Interface Cable

P/N C22674-xx

Refer to your installation device
for a complete cable drawing.

+24VDC

COMMON (+24VDC)

TO 24 VvDC ESTOP NC1

ESTOP NC1

POWER SUPPLY FeTOP NC2
and ESTOP CIRCUIT ESTOP NC2

RED

BLK

GRN

BRN

ORN

—-—J

YEL

TO POWER SUPPLY GRN/YEL I

FRAME GROUND

Figure 2-11:

MPG to Nservo Cable Drawing
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A
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2.1.7. Connect the MPG to the Npaq

2.1.7. Connect the MPG to the Npaq

Connect to the )8 (High Speed 1/0), )9 (1/0) and J12 (Misc. 1/0) connectors and use digital input bits 0
through 7 and 12. The handwheel uses the second auxiliary encoder input channel.

Table 2-7: Npaq Adapter Cable Connector Pinout

Connector Pin Description
15 Input 0 (X Axis)
16 Input 1 (Y Axis)
17 Input 2 (Z Axis)
18 Input 3 (4 Axis)
]9 [1/0] 19 Input 4 (5 AXxis)
20 Input 5 (6 Axis)
21 Input 6 (x1 Multiplier Distance)
22 Input 7 (x10 Multiplier Distance)
14 Common
112 [Misc. 1/0] 112; ?opnlitngo(;d 00 Multiplier Distance)
15 Cosine
16 Cosine-N
J8 [High Speed 1/0] 3: ;xeDC
14 Sine-N
24 Common
RED |[24VDC
BLK Common
. GRN | ESTOP NC1
To: Use_r-Supplled Power Sup- BRN ESTOP NC1
ply (Flying Leads) ORN _|ESTOP NC2
YEL ESTOP NC2
GRN/YEL | To Frame Ground
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Npaq Pendant Interface Cable

P/N C22673-xx

Refer to your installation device
for a complete cable drawing.

TO J8 NPAQ

TO J9 NPAQ

+24VDC
COMMON (+24VDC)

TO 24VDC ESTOP NC1

POWER SUPPLY ESTOP NC1
ESTOP NC2

and ESTOP CIRCUIT ESTOP NC2

TO POWER SUPPLY GRN/YEL I

FRAME GROUND

TO J12 NPAQ

Figure 2-12:

34

RED

BLK

GRN

BRN

ORN

|

YEL

MPG to Npaq Cable Drawing

MPG Hardware Manual
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2.1.8. Connect the MPG to the Epaq

2.1.8. Connect the MPG to the Epaq

Connect to the Opto-In, and the Auxiliary Encoder connectors and use digital input bits 0 through 7. The

handwheel uses an auxiliary encoder input channel.
Table 2-8: Epaq Adapter Cable Connector Pinout

1 Common
2 Input O (X Axis)
3 Input 1 (Y Axis)
4 Input 2 (Z Axis)
. 5 Input 3 (4 Axis)
Digital Inputs G INpUt 4 (5 Axis)
7 Input 5 (6 Axis)
8 Input 6 (x10 Distance Multiplier)
9 Input 7 (x100 Distance Multiplier)
10 Common
2 Cosine
7 Cosine-N
Aux Encoder 4 S.VDC
1 Sine
6 Sine-N
9 Common
RED 24 VDC
BLK Common
. GRN | ESTOP NC1
To: Usgr-Supplled Power Sup- BRN |ESTOP NC
ply Flying Leads ORN | ESTOP NC2
YEL ESTOP NC2
GRN/YEL | To Frame Ground
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36

Epaq Pendant Interface Cable
P/N: C23273-xx

Refer to your installation device
for a complete cable drawing.

TO EPAQ AUX ENC
via C20934-4 CABLE

TO EPAQ
DIGITAL INPUTS

<aavoe —RED [
COMMON (+24VD0) it L1
TO 24 VDC ESTOP NC1 QRN L1}
ESTOP NC1 —BEl L L]
POWER SUPPLY ESTOP NC2 —_ORN
and ESTOP CIRCUIT ESTOP NC2 —tEL
TO POWER SUPPLY GRNAYEL T

FRAME GROUND

Figure 2-13: MPG to Epaq Cable Drawing
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2.1.9. Connect the MPG to the Epaq MR/Npaq MR

Connect to the Digital/Analog 1/0, and the Auxiliary Encoder connectors and use digital input bits 0
through 7. The handwheel uses an auxiliary encoder input channel.

Table 2-9: MR Adapter Cable Connector Pinout

Connector Pin Description

4 Common

16 Common

5 Input O (X Axis)

6 Input 1 (Y Axis)

7 Input 2 (Z Axis)

8 Input 3 (4 Axis)

17 Input 4 (5 Axis)

18 Input 5 (6 Axis)

19 Input 6 (x10 Distance Multiplier)

20 Input 7 (x100 Distance Multiplier)
2 Cosine
7 Cosine-N
4 5VDC

AUX ENCODER 1 Sine
6
9
5

DIGITAL/ANALOG 1/0

Sine-N
Common
Common

RED [24VDC

BLK Common

GRN | ESTOP NC1

BRN | ESTOP NC1

ORN | ESTOP NC2

YEL ESTOP NC2
GRN/YEL | To Frame Ground

To: User-Supplied Power Sup-
ply (Flying Leads)
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MR Pendant Interface Cable
P/N C23278-xx (for Epag MR and Npaq MR)
Refer to your installation device
for a complete cable drawing.

TO MR
AUX ENC

TO MR
DIGITAL / ANALOG IO

+24VDC —RED
COMMON (+24VDC) ammBLK
TO 24 VDC ESTOP NC1 mmGRN
POWER SUPPLY ESTOPNC! el —
and ESTOP CIRCUIT ESTOP NC2 o YEL
TO POWER SUPPLY GRNAYEL ]

FRAME GROUND

Figure 2-14: MPG to Epaq MR/Npaq MR Cable Drawing
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2.2. A3200 Configuration Information

The MPG configuration details for the A3200 controller vary based upon the version of software which
your controller is running.

2.2.1. Software Version 3.00.000 and Above

version 3.00.000 or higher. Refer to Section 2.2.2. if you have a software version lower

0 IMPORTANT: This configuration is applicable for customers that have installed software
than 3.00.000.

The MPG requires an AeroBasic program running on a secondary task to monitor the MPG switches and
command the axes to move when the user rotates the manual pulse generator (MPG or handwheel).
This program and other required files are distributed with the Automation 3200 software. They can be
found in the \Program Files\A3200\Samples\AeroBasic\MPG folder.

4 A3200 Motion Composer
Fle Edit View Controller Buid Debug Disgnostics Took Help
| BRI e o BB 0 e F *:_..5 ") G s i s b ULE & 4 M
F Auis Manager Open File
Y < Lock in: | 3 MPG v o i@ -
{IE E ) o= 3
g | Cqrol From the Open File window, ! j'wc:mm.m
i My Recert ] MPGMultipleAxisTnchude, pgm
® navigate to the MPG folder. e oyt 3
I (= iy | = [ MPGSinglefudsIncude. pom s
: e [ o= @ ;
T Deskh
s @A) e * |l
Task§

File name: erotech nk

| [Coeen ]
My Network  Files of lype: | AsroBasic Souce Files (*.pgm) Vi

Output | Error List | Woalch | Tack List
Connected Ready Task 1 -1dle

Figure 2-15: Opening the MPG Folder
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The MPG.pgm program controls the MPG and includes either the MPGMultipleAxisInclude.pgm or the
MPGSingleAxisInclude.pgm file. MPGMultipleAxisinclude.pgm and MPGSingleAxisInclude.pgm define
the parameters by which the MPG operates. The MPGInclude.pgm file sets global variables to allow the
system to recognize the MPG. The MPGSample.pgm shows a sample of how the MPG can be used.

Open File
Lockin: | 3 MPG v O M@

[£] MPa.pgm
L‘@ [£] MPGInclude. pam
by Recent [ ] MPGMultipleaxisTnclude. pam
Documents [£] MPGSample.pgm
— D MPGESingleAxisInclude. pgm
@
Desktop

2

My Documents

My Computer

-

File name: |Aeralech Ink. Vl [ Open ]

My Network | Files of type: lAeroEasic Source Files [*.pam] v | I Cancel ] )

Figure 2-16: MPG Program Options

The following steps will show how to configure the MPG.pgm, select the single or multiple axis include
file, add the MPGInclude.pgm and MPG.pgm to program automation, and will also show how to open
the sample program (MPGSample.pgm).
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Open the MPG.Pgm and the appropriate include file. If you have the MPG connected to an Npaq or
Nservo then you should open the MPGMultipleAxisInclude.pgm. If you have the MPG connected to an
HLe, HPe, CP, CL, MP, or ML then open the MPGSingleAxisInclude.pgm.

Modify the MPG.pgm file to reference the appropriate include file. By default MPG.pgm includes the
MPGSingleAxisInclude.pgm.

& A3200 Motion Composer

File Edit View Controller Buld Debug Disgnostics Tools Help
e O | 2N B & o
BEEH S0 @D | He & e &g
= Awus Manager - 0 X
g 43200 ~
2 | Mo -
o 5]
HIEAEI A ) C
S Caniral Statuz Jog elocity Feedback.
x [ oo | s oooo o
v Disabled I- | Speed 50 0.000 /s
: . oo 8
. oo Ol e 0000 S
Task 1 | Taskz | Taskd | Task4 | Tasks | Taske | vask7 | vasks | Tasks | taskio | vaskin | vaskiz | vaskis | vaskis | taskis | taskis | veskiz | »
MPGMulkipleaxisinclude. pam [Mrr.pgmi - x
15| HINCLUDE "MPGInclude.pgm™ =
i6
17| ' Select the SingleixisNPGInclude.pgm if you are using
18| ' an HPe, HLe, CP, or CL. There is no MPG support provided
19| * for che MP and ML. Select che EultipleixisNPGInclude.pom
20 if you are using an Npag or N=ervo. Check the axis names
21, ' in each include file to be sSure they ArF pPALEECE. Lok ol
system The MPG.pgm should include the
BINCLUDE "MPGSinglehxisInclude.pgm®™ * Al .
#INCLUDE "HPGHultipleixisInclude.pom” MPG Axlslnciude.pgm appropriate
5 for your system.
5| HDEFINE SecHandOn  EXECCANNEDFUNCTION 7, 1
7| HDEFINE SetHandOff EXECCANNEDFUNCTION €, 1
28| HDEFINE HandleFault EXECCANNEDFUNCTION 9, 1 2
Dutpat | Emor List | Watch  Task List
Connacted Ready Task 1 - Idia

Figure 2-17:  Set the Correct Include File
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Step 1:

Modify the first six lines of the program beginning with “#define”, changing the second column of axis
names to match the names of the axes in your system.

+. A3200 Motion Composer
File Edit ¥iew Controer Build Debug Disgnostics Tools Help
BROH S B0 NN e FEE @S G 093 b ILEE DN

z Asis Manager - B X
g AZ200 . = ]
g FIEA @A) Covi 31 3%)

€ | Control Statuz Jog Pasition Fesdback Vedocily Feedback

SOeC e Co—— o o
¢ DDIE) [ o oo llooo [
Z o
u

OE . | ——c oo [
OLJE) [ oo o Oo)o) DT - TR

/ Task 1 | Task2 | Taskd | Task# | TaskS | Task6 | Task? | Tasks | Tasks | Task10 | Taskt1 | Tesk1z | Task13 | Tesktd rTaskIS | Taskie | Taskiz | »
MPGMultipleAxisinclude.pgm | MPG.pgm | -
13| ' Be sure to v - » s is name. A
18] Change the default axis names to
ts 0 1ar posifion | match user-defined axis names.
;o TR EH . | NOTE: Case is important. “X" is
1
15| HDEFINE Y [¥ different than “x".
19| ' 3rd pos on U BRIY SElECLuUr Suieen
20| HDEFINE Z |Z
Z1 ' 4th posfrlion on axis selector awitch
z2 #DEFINE U
23 ' A axia &2 whén the switch on the MPG ia ser to 5th axia V
24 #DEFINE V
25| ' B axis re2 when the switch on the MPG is set to 6th axis B
26 WDEFINE W
= ~
Output | Ener List | Watch | Task List
Connected Ready Task 1 - Idie

Figure 2-18:  Assigning Axis Names
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Step 2:
Define the distance (metric) of an axis move equal to one tick of the handwheel.
WARNING: If this distance is too large, Position Errors or other faults will occur as the axis
motion is commanded by the MPG.
-.. Edit View Controler Buld Debug Diagnostics Tools Help
BEWH S o R0 ON s DB e by s il BRI
= | Auis Manager - 2 X
$ a0 ~
A EI A 2] Commend <
Eontn_)i Shatus Jog Puasition Fesdback = Welocity Feedback =
« @G [ e s SEaealloo0 [ =
¥ @& Dicabled Bl s~ = Ll 0.000 s
: (@6 [ B s o) T - =
D D) e i see  Olels) XD i
Task 1| Task2 || Taskd | Taskd | Tasks | Taskt | Tak7 | Task | Tak9 | Tak10 | Taskil | Task12 | Task1s | Teskid | Taskis | Taskis | Task17 | >
MPGrmlInlcnukhmdewni PG.pam | - x
: g 2:; 2 e :Cr_ Define the smallest increment of an
30| DEFINE Ba -005 axis move. This distance will be equal
___| toonetick of the handwheel.
35| * 110110001 DIFFERENCE BETWEEN NEAQ and NSERVO 11111111
: * Ch :he axis defined for IORAxis as fol
3¢ ' ag this should be th me of t© axis
s} * Nservoe this should be the name of the axis connected to the MPG
a1 §DEFINE IOAxXis X
';‘. * Define inputs/stacte for the € axis awicches
43| #DEFINE Xin SDI[0].I0A%is EQ 1
44| #DEFINE Yin $DI[1].I0Axis EQ 1
45| #DEFINE Zin SDI[2].IOAxis EQ 1
46| #DEFINE Uin SDI[3].I0Axis EQ 1 v
J
Output | Emor List | Woatch | Task List
Connected Ready Task 1 - Idle

Figure 2-19: Defining Incremental Distance
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MPG Hardware Manual

Step 3:
Define the name of the axis that the MPG handwheel is connected to.
IMPORTANT: If connecting an MPG to an Npaq, the A3200 controller will expect the
0 encoder channel of the MPG to be connected to the second auxiliary encoder channel of
the Npaq (typically designated as the Y axis).
BEH S B0 0N S EE @ g DS b ILES DM
= | Auis Manager - 2 X
A3200 .
¢ BlRselo® Connd v
Eontrqi Shatus .Ju_g = Puasition Fesdback Welocity Feedback
CRE [ e s OS5 T OO
¢ RE] [ e U)o DI [
: D) [ o s Do) DTN DT
v (@IO)&E] [ e [ e BECAoooo __ [loooo  [CRNS
Task 1| Task2 || Taskd | Taskd | Tasks | Taskt | Tak7 | Task | Tak9 | Tak10 | Taskil | Task12 | Task1s | Teskid | Taskis | Taskis | Task17 | >
Mpmnmlmukmmuewni PG.pam | - x
Zi define the distance for one tick (or change)} of the MPG handWheel 2
29 * distance is in primary units which defaunlts to mm
an $#DEFINE BaselIncr L D
@ |lfyouare connecting to an Npaq, the A3200 system
| setra b (@] Will expect the EncCh (encoder channel) of the MPG
34 to be connected to the second Auxiliary Encoder
20t rrnnnn prEmERENq Channel on the Npaq (typically the Y axis).
;-'-‘ * Change the axis defined for IOAxis as follows:
;; . For Mserve
a1 §DEFINE IOAxXis X
;‘. * Define inputs/stacte for the € axis awicches
43| $DEFINE Xin SDI[0].IOAxis EQ 1
44| #DEFINE Yin I[1].I0Axis EQ 1
45 $DEFINE Zin SDI[2].I0Axis EQ 1
46| #DEFINE Uin SDI[5].I0Axis EQ 1 ~
d
Output | Emor List | Woatch | Task List
Connected Ready Task 1 - Idle
Figure 2-20: Defining the MPG Handwheel Connection (Npaq example shown)
www.aerotech.com
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Step 4:
Define the name of the axis that the MPG 1/0 is connected to.

the MPG to be connected to the first axis of the Npaq (typically designated as the X axis).

‘ o IMPORTANT: If connecting an MPG to an Npag, the A3200 controller will expect the I/0 of

File Edit View Controler Buld Debug Diagnostics Tools Help
BUMH o B0 0o e EBES e B89 b ILES DN
= | Auis Manager * O x
43200 N
= - - -
PEIEI AL Conmand v
Eontrq Shatus .Ju_g = Puasition Fesdback Welocity Feedback =
C DE [ e B en 5] [T o
v (O[O)&) [ oese  JEEE (s BEICAMooco U 0000 s
: Q6] [owe  J ews  Oe)e) XD oo
D DS o s Ools) (X -
Task 1| Task2 || Taskd | Taskd | Tasks | Taskt | Tak7 | Task | Tak9 | Tak10 | Taskil | Task12 | Task1s | Teskid | Taskis | Taskis | Task17 | >
Mpmnmlmukmmuewni PG.pam | - x
27| A
8 iscance for one tick (or change} of the MPG handWheel
9 primary units which defaults to mm
30| 4DEFINE BaseIncr .005
’.; " Define which axis's encoder channel is connected to the MPG
33| #DEFINE EncCh ¥
35| * 110111111 DIFFERENCE BETWEEN NFAQ and NSERVO 11111111
37| Change the axis defined for I0Axis as follows:
38 ' F paq this should - .
25l ¢+ For Mssrve this snouid The A3200 system will expect the IOAXis
%0 FDEFINE I0Ax:s (input/output) of the MPG to be connected
o i ekt e to the first axis on the Npaq (typically the X axis).
43| #4DEFINE Xin SDI[D].I0Axis EQ 1
44| #DEFINE Yin .I0Axis EQ 1
45| #DEFINE Zin IOAxi= EQ 1
46| #DEFINE Uin I0Axis EQ 1 ~
J
Output | Emor List | Woatch | Task List
Connected Ready Task 1 - Idle

Figure 2-21: Defining the MPG I/0 Connection (Npag example shown)
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46

Step 5:

IMPORTANT: This step is only for users running software version 4.05.000 and have the
MPG connected to an Ndrive MP or Ndrive ML.

Define the inputs for the three multiplier switches in the MPGSingleAxisInclude.pgm.

Task1| Task2 | Tesk3 | Task4 | Task5 | Tasks | Task7 | Tesks | Teskd | Tesk10 | Task1i | Task1z | Task13 | Taskia | T
MPG.pgm  MPGSingleAxisInclude.pgm |
28| #DEFINE W B
5|

25
3:-? ' Dafine the discance for one tick (or change) of the MPG handiWhesl.

'* The distance is in primary uni defaults to mm.

#DEFINE BaseIncr .005

34| ' This is the name of the axis that is connected to the auxiliary
35/ ' encoder channel of the MPG Master axis.

36, #DEFINE EncCh X

37

* This is the name of the axis that is connected to the MFG.
#DEFINE ICAxis X

* Define the inputs/state for the & axis switches,

42| $DEFINE Xin EQ 1
43| $DEFINE Yin EQ 1
44| #DEFINE Zin EQ 1
45| $DEFINE Uin EQ 1
46| $DEFINE Vin EQ 1

EQ 1

47, #DEFINE Win

1.10Axis EQ 1
1.I0Ax1is EQ 1

S4{| * The following defines are only valid for an Ndrive MP or ML.
55/| #DEFINE MultXl (($DI[6].I0Axis EQ 0) && (SDI[7].IOAxis EQ 0))
Sé; #$DEFINE MulcX10 5DI[6] .I0Axis EQ 1

%‘ #DEFINE MulcX100 SDI[7].IOAxis EQ 1|

55 #DEFINE LedOutput $DO[10].ICRAxis
Output | Error List | Watch | Task List | Axis VO
Connected | 4\ Ready

Figure 2-22: Define Multiplier Switch Inputs (4.05.000 and MP/ML only)
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Step 6:

Save any changes made to each file by selecting the file and clicking the save button on the toolbar.
Save All option (located in the File menu) can also be used. After saving, these files can be closed.

AN kdabae f’-unm!

A

Save BUttON| o " e iy ebug Diagnostics Tools Help
Bl aag @D A6 = FEgEe s il @e M.
EA&&:W
g A3200

2 | Control Status Position Feedback Velocity Feedbaci

g ElEaele)e) Connand vl (»]

The

® [ oesd SEICANocco  [ooco [

v o | D) - e

: () [ Do) [T s

v @I o | D5 T =ia
Task 1 | Task2 | Taskd | Task# | Tasks | Tasks | Task7 | Tasks | rasks | Task1o | Taskis | Teskiz | Task13 | Taski4 | Task1s | Taskie | Taski7 | »
MPGMultipleAisInclude.pgm | MPG.pam | v d px

27 =

28| ' define the disacance for one tick (or change) of the MPG handWheel

29| ' distance is in primary units which defaults to mm

30| WDEFINE Baselncc .005

31

3z fotititiniy DIFFERENCE BETWEEN NPAQ and NSERWO !tiliiin

33 h

34| ' Change the axis defined for EncCh as follows:

35| For Npag this should be the nawe of the second axis

36 ! For Nsecrvo this should be the name of the axis connected to the HPG

37| ' Master axia's suxiliary encoder channel

38 HDEFINE EncCh T

39

40} ' tttririit DIFFERENCE BETWEEN NPAQ end NSERVO !!!!liid

41 *

az ' Change the axis defined for IOixis as follows:

43} ¢ For Npag this should be the nams of che first axis

44F " For Nservo this should be the name of the axis connected to the HPG

45 HDEFINE IOAxis X

45 -

!

DOutput | Emos List | Watch | Tack List
Connected Ready Task 1 - Idie

Figure 2-23: Save Program Changes
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Step 7:
Open the Program Automation folder under the controller node in the Network Expl

MPG Hardware Manual

orer. The Network

Explorer can be pinned to the page to see the changes being made to Program Automation. Right click
on the Program Automation folder and select Add... to bring up the Program Automation dialog.

& A3200 Motion Composer

Right click Program Automation and select Add...
B to open the Program Automation dialog.

& (i Progams
= ¥ Computer
@ User Files

Program Automation
File
Choose the file to sutomate:

File Edit View Controller Build Debug Diagnostics Tools Help
.'KDDH B e B0 e Bp e e s bllBE DML
A’:;’;;‘“ | Click the PIN symbol to pin and unpin the Network Exlporer. e ’:
CIE A 2] Conmed ¥ 2]
Control Pasition Feadback i Velocity Feedback:
x @EE [ et O[0)5) T - DX
v ([@9)E) : [ oot 50 [BEICANooc0 [ oooo R
z (@8] [Soeet 30 ISECANooc0 [Boooo R
v [@O)w) ' st [[G]) [XTTN - OO -
leEw Dx Task 11
= @ Controller >
= P a3200 "“
® L;A / v

|
Output | EnorLit | Walch | Task List : |
Connected Ready Mode Task Task 1 - Idle
_l:htxw: the automalion mode: — Axmr:ldu with the followsng task(s]:
| w | | Task 1 A
Task 2
Tatk 3
| Task 4 ~|
[ ok ][ cance |

Figure 2-24: Opening the Program Automation Page
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Step 8:

Add the MPG.pgm to the Program Automation Page by clicking the Browse... button. The MPG folder
should be selected, but if not, navigate to it and select/open the MPG.pgm file.

Set the Mode to RunSilent and set the Task to “Task 2". This will start the MPG.pgm program running in
Task 2 after initializing the A3200. Click OK when complete.

Program Automation

X

File Browse to open the MPG.pgm.
Choose the file to automate:
|I::\Prng|am Files\AerotechhA 320005 ampleshAeroB asic\MPEA\MPG . pam | Browse. ..
Mode Task
Chooze the autormation mode: Azsociate with the fallowing tazk(z]:
||ﬁun5 ilent v I A
a3l
I LA A

Set the Mode to RunSilent. Run this program on Task 2.|
0K, Cancel

Figure 2-25:  Configure Program Automation (MPG.Pgm)

You will now see this file listed under the Programs folder in the Network Explorer.
MNetwork Explorer - O X
Elo Controller
- =P A3200

i[,;pc Axes
i[ﬂ Calibration
== Program Automation
) Includes
= Programs
: : MPG.pam
=%y Computer
Ii-}le User Files

Figure 2-26: Completed Program Automation Configuration
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Step 9:

Reset the SMC by clicking the Reset button in the Axis Manager (pictured below) or by selecting Reset
from the Controller menu.

After the Reset routine has completed, run the MPGSample.pgm by opening it in Task 1 and then clicking
the run button. The code within MPGSample.pgm can be used as an example of how to interface with
the MPG from your own program.

If you switch to Task 2, notice that the MPG program is already running in that task.

i A3200 Motion Composer Q@E]

File Edit View Controller Buld Debug Diagnostics Tooks Help

BEH AL +3 B0y e Rt fp s lplme nns
Auis Manager I - 0 X
A3200 ”~
(22) 2% &) @] 2] Reset Button Command | Run Button v
Control Status Jog Puosition Feedback Velocity Feedback

oow____ 8
o0 1
o001
000 I8

0.000 mnJs
mm/s

Diated I | Soeec50 (&)=
vissbied [ | speed 0 L[@)=)

C|N| <X
¢]
g

OO)E) [ o=l w2 O oo
9 Disabled I- Speed: 50 [:]ll:,a mm's
Network Explarer - 1 X /Task‘lr'laskz | vask3 | Taska rTaskS | vaske | vask? ]’mka Y tasks | Task10 | raskin | vaskiz | »
= @ Controller MPGSample.pgm | = x
= ¥ 43200 ! ~
H [ Aves 2y ! HPGSamp 1&, pom
(4 Calibration
= < Program Automation 4; ' This is a very simple, sample program for the HPG
'{,.', Includes 5. ' Refer to the HPGAL manual for more information
= {d Programs
ﬁ MPG.pam 7! ' Before running this program, Be sure to add MPG.pgm to
= @y Computer 8! ' program automation as auto-run silent on cask 2, 3 or
3¢ User Fies 9 ' 4 (NOT task 1) for the appropriate hardware device.
=i 10
11i HINCLUDE "MPGInclude,pgm" 3
J
Outpist | Error List  Watch | Task List
Connected Ready Task 1 - Idle
Figure 2-27: Opening the Sample Program (MPGSample.pgm)
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2.2.2. Software Version 2.55 or Lower

IMPORTANT: This configuration is applicable for customers that have installed software
0 version 2.55 or lower. Refer to Section 2.2.1. if you have a software version 3.00.000 or
higher.
The MPG requires a CNC G-Code program running on a secondary task to monitor the MPG switches
and command the axes to move when the user rotates the manual pulse generator (MPG or
handwheel). This program and other required files are distributed with the A3200 software. They can be
found in the \A3200\Samples\Gcode\MPG folder.

N

E=1- ] z +8acFE-

k| Hedory =

o [P TR

_ﬂ"ﬂ I:‘Itm.r-i:

& v Comouom
d!‘?"ﬁ!nl-'-l —
== Loewl Dk JT4]
] AZAN
o
0 Sl N
SEE | 3. Mavigate to the MPG folder.
Corpact Doz |
Rzsle  [Pugor Pl som Sl 2. From the File Page,
' ) use the F& - Open button
to apen a file browser,
1T
A
\ :l Fiz
Coaimai Fla | FCH
FZ Fa Fd Fi FE E#a
“Haora Faga:
F1
il M OE ot el <Fired M e
B 1. Fram the Myiew HMI home page,
use the A4 - fife button to open the File Page.

Figure 2-28: Opening the MPG Folder
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There are six sub-folders within the MPG folder. Four sub-folders contain variations of the MPG.Pgm
program required for the four models of the MPG. The MPG.Pgm defines the parameters by which the

handwheel operates. The Include sub-folder contains MPG_INCLUDE.Pgm. The MPG_INCLUDE.Pgm
sets global variables to allow the system to recognize the MPG.

N 1

Leskn | o WG 2 =R FE

l; = jups i Pou = | [T
. ||'—\.1,|l'r Filed® ey ﬂ Cancel
(TR T  —

I D in il oy

Figure 2-29: MPG Program Options

The following steps will show how to configure the MPG.Pgm, add the MPG_Include.Pgm and MPG.Pgm
into program automation, and will also show how to open the sample program (MPG_SAMPLE.Pgm).
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Step 1:

2.2.2. Software Version 2.55 or Lower

Open the MPG.Pgm for the model of your MPG (Npag, Nservo, HPe, HLe, or CP/CL), from the

appropriate sub-folder.

Modify the first six lines of the program beginning with “#define”, changing the second column of axis

names to match the names of the axes in your system.

File Page (Run hMenu)

Task ] '|

Audoeadign JA200 Ersm‘.m:
N—

Taik i Faak 3 1 Task § | Gcuich
Rafar &0 tha MPS manual Ffor xars anformadlan
Ne z=urs &0 add MPGITIncluds| PG TV, FON Be program avtenatlos

ar auto=includs an all fasks

lafine the naves of the axes prasand 1in your syséae by

changang éhe sscand lsdéar an sach af dha naxt 21 progras linas,

Ma U o WEs the corrscd uppacslowsr cazs of dhe axis nass !
NadicLime X laé pomidlon an axls salscioar swiléch
Nilelime ¥ Znd pomidian an axls galsacior swléch
Nl ime & Jrd pomidion an axls galsacior swiéch
Nl ime LU dih pamiélan an agls salscéar swiléch
HarLime § A azles pores whan &he swiéch an dhe MPGAIZ 13 st da ©
NdcLimc M N axis woves whan che swadéch on éhe MPGANE 18 sed da

Change these axis names to
match user-defined axis names.
NOTE: Case is important. "X" is
different than "x".

CumantFike | CAAIAIMEAMPLESGOODEWRTNPAC WG POM |

FE F¥

< il W prac: 1] o s < Find W arac: AP b

Fa F& F&

Wwww.aerotech.com

Figure 2-30:  Assigning Axis Names
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Step 2:

MPG Hardware Manual

Define the distance (metric) of an axis move equal to one tick of the handwheel.

WARNING: If this distance is too large, Position Errors or other faults will occur as the axis
motion is commanded by the MPG.

=101
Fr
File Fage [Fun kdenu]
Taak ] Taek g :

- _MI L | Define the smallest increment of an Hue
Ndaine :-m:ml -oos et A¥[5 move. This distance will be equal FE
- Changs the ¥ below to cnd DO ONE tick of the hancwheel,

Bs sues &0 wxed the goeEadt L s on B ]
Sarfeme EncTh X FoMasder amis's swgiliaey encsdes chanb F3
FoChange She X below fo dhe naws of the Flesd agls in the Hpag

Be sues &0 use the doeeedd uppeeslower Jazs of dhe ARls naws | G
Hdnfimn ICAxim x

Fin
HZrfzmre Xan FIN_TOLlxix B 1 r oefine inpudsssiadte For the ¢ amls sw
Ndefima Yin Il Tdixix E§ 1
Hdefime Tin $BTT_ T0kxix E§ 1 Ewoe Chack
Hdnfimne Tin LY. I0krix E§ 1 Fil
Hdnfimm Win FREIA. I0keix E§ 1
Hdafimn Win LY. ITkrix E§ 1
Hdrfome Hulcil SIS T0ixiw B 1 r clefine lnpudssscade for dhe 3 muld. & [
Ndefima AoltX10 FEIT_ Idixix E§ 1
Ndafime PAultXloD FRILF.I0OAxrix EF 1 | _:l Fi2
CumentFile | CAAIBIIEAMPLESGLOOEWPGINPADMPG PGM
F¥ F¥ Fi Fs FE Eac
Fi
e N i Marnr iFrdMerae Pl Wreir Hel
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Figure 2-31:

Defining Incremental Distance
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Step 3:
Define the name of the axis that the MPG handwheel is connected to.

encoder channel of the MPG to be connected to the second auxiliary encoder channel of

o IMPORTANT: If connecting an MPG to an Npaq, the A3200 controller will expect the
the Npaq (typically designated as the Y axis).

=10
F¥
File Page [Run kMenu)
faak | 'l Taih 2 1 Tk 3 1 Taih 4 1 Gesteh .
dafihe fhe disddhéa Forf ohe f1ck (of chdhga)] of dhe MO hdandkhaal I.llr]-\.lj FE
Hdefime TommsIrer 8 e L} HETRIC unids (ses 471 balow)

Change the ¥ below to || fyey are connecting to an Npag, the A3200 system

kdeZime Tiech "" will expect the EncCh {encoder channel) of the MPG
Change the & beiow co| [0 DECONNECted to the second Auxiliary Encader

ve suse to uwse che o Channel on the Npag (typically the Y axis).

Hdiefime IOAwim ®
Hdefime Win SEIE. TOhwi= B 1 dafine lnpudss/stade For dhe ¢ axls o
Hdefime Yin SEIE - TOiwi= P 1
Hdiefime Iin SBTF. TOATi= g 1
Hdlefime Tin SBTY. TOAwi= g 1 Fil
Hdlefime Win SBTd. TOAwi= P 1
Hdllefime Win SBTE. TOAwi= W 1
Hdefime FultX] SRIE. TOhwi= P 1 dafine inpusss/seade For dhe 3 aaild
Hdiefime RulcXil SEIT. TOiwi= P 1
Hliefime PAolc¥ilh SBTEY. JOinwi= B 1 | ll Fiz
CumenéFile | CARIE IEAMPLERSCOOEMPENPAL P PGM |
[ i 4 % e fan
iHexma
s
o Filé W éuir iE il Wi o Frwdl W éfu iFn M Help

Figure 2-32: Defining the MPG Handwheel Connection (Npaq example shown)
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Step 4:

Define the name of the axis that the MPG 1/0 is connected to.

File Fage (Fum hMenu)
Tazk 1 1 Tk 2 1 Task 3 1 Tak 1 Goesice
dafing the distanns Fop ons Ciok JoF obaops) of ths MPG ks s 5.1 l-+.-~'z|
Hdaefine Fmaal=zez (COZ METE T 5 gas @71 bhaloar)
=
Thanos Che Vel = DEpgs ofF o ol mxds ha Mpsa
B sups [0 w88 the gorps HPPaE SE 58 of & aKls Demes
Hdefine F=clk I Masrap apds's aupdliary sooods

Fomnora Pha B
L =

B SMES Lo

Fus 1 e

ST
S EH

MPG Hardware Manual

IMPORTANT: If connecting an MPG to an Npag, the A3200 controller will expect the I/0 of
the MPG to be connected to the first axis of the Npaq (typically designated as the X axis).

The A3200 system will expect the 10AxIS

=i
Fr
Hew
L2:
L
ara

Wdsfins I0kz: (inputfoutput) of the MPG to be connected
Wefine Tim somn. o [0 the first axis on the Npaq (typically the X axis).
Hdefine Tui= s0Il. ZPErTTerT
Hdafina IT:i= SOIZ.I0d=x:ix Eff L
Hdamfina Ti= SOI3.I0d=:ix Ef L
Hdafina Ti= SOT4.I0k=tx Eff L
Ndmfina Wiz SOIY. DOkxim Ef I
Hdsfine EzizIl SOI6. D0Exuw Eff I define jopunsss & ForF rhe & o
Ndmfine EaleTIiD SDIT. D0dx:x Ef 2
Hdmfine EolzXIOC SOT13. I0kx:x EQ o |
Cumpst File: | CHARDBSAMPLESGCDDEMPGHPACMPGEGM
F2 i F4 (1 e Ezc
-:EHFm
F
i e 2L kit il Hep

Figure 2-33:

Defining the MPG 1/0 Connection (Npaq example shown)
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Step 5:
Save any program changes before continuing and then return to the Nview HMI home page.

e e — e
FT
File Page (Run Menu)
Tak 1 ] Tesk § 1 Tath ] 1 Task & 1 Eaah "
Po@elias Lbe @Rabande Lobr ovbe LESE (fOF Shiege) o0 LA FAITAYD LohiWibesd .':.'«.EI FB
Fdefine Napelnor L O05 OEETERS aaild (aes OFD Badow)
|
PoChEdge Lbe FoDadSy O LbS Sand S0 Lbe S&00vh SRS B LS NP
&2 dabe O gde Libe SabbeSE appebsidider Side o LS ShEd dedins *
Filgfine Encch X Fa
Use the F9 - Save button to save
boChERge Lhke X DE1oW Lo L& oo i
- ::.u.-: L wls s Soprpsdl prﬁgram Ehanges' farn
Firfine ToOkxim ® F-
Fisginge Xin FOI0.TCAE4im EO 1 ¢ aeficse fapulafdbale Fob L&he 4 GiEd did
FiEfine Tin S0OTL. TOh=im EQ |
Edefine Iin SO, TCkxin EO | [nor Chack
Fierfine Uin GOTA,. Tok=1im E | Fl1i
Firfine Uin GOTE, TOk=im E |
Fierfine Hin GOTS,. Tok=1im E |
Biefine HuleXl G0OTG. TChxim E | ePind Papold alele Far L&he 5 hell. & Nuny
Fipfine MuleXl0 G0OI?,. TOh=im EQ |
Bidpgine MuleXino  SDT19. [Ckxim EO | | =l Al
Cumen File: || 4% DN SAMPLEEYSCD -
T :' Use the £5c - <Home Page> button T
v —
I to return to the Nview HMI, SHipke Pacge
L]
iFit Marn (Edh Werus FrdMno | e | Hap

Figure 2-34: Save Program Changes
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Step 6:

MPG Hardware Manual

Open the Program Automation page. From the main screen of the Nview HMI, select F7-Setup page,
then select F8-Program Automation.

58

Lse the £7 - Setup button to open
the Setup page.

TN
i)

Selup Page

FEE Use the F8 - Program Automation
button to open the Program
Automation page.

Bosen.. | Ede |

Figure 2-35:

Opening the Program Automation Page
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Step 7:

Add the MPG_INCLUDE.Pgm to the Program Automation Page file list by pressing the F7-Add button
(Figure 2-30). The Add button will open the Auto Program Setup dialog box (Figure 2-31).

Frogram Automa@ion Fage

| Enmcitu | Tk

Use the £7 - Add button to
configure Program Automation.
Fearmrea

|1l Fin

Figure 2-36:  Configuring Program Automation

Navigate to the “C:\A3200\Samples\Gcode\MPG\Include” folder and select/open the MPG_Include.Pgm
file.

Set the Execute Type field to “Auto Include” and set the Task of Execution to all tasks (check all task
boxes). Click F3-Ok, when complete.

Browse to open the
MPG_INCLUDE. PGM

Fle  [3200 B oo P_INCLUDE PN

Toack: ci E
W FE-Teak ] ™ FE-Teskz & FF-Tek® W FE-Tmkd I

Apply settings to all
four tasks.

Seat Execule Type: to
Auto Include

Figure 2-37:  Configure Program Automation (MPG_INCLUDE.Pgm)
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Step 8:
Add the MPG.Pgm to the Program Automation Page.
Open the Auto Program Setup dialog box (Figure 2-38).

Navigate to the “C:\A3200\Samples\Gcode\MPG" folder and select the MPG.Pgm based on the model of
the MPG (choose from Ndrive HPe/HLe, Npaq, Nservo, and Ndrive CP/CL).

Set the Execute Type field to “Auto Run - Silent” and set the Task of Execution to “Task 2" (add a check
mark to Task 2). Click F3-Ok, when complete.

Lsa £2 - Browse o open the MPG.PGM. Each program
is unigue o s drive. For example, for an Npag, open
the Npag folder version of the MPG.PGM.

Pl | MAZEI0AS gl CondefsMPEH Pag P M
Beafelms [ Sen =]
e S o |
S [y, P — |
Set Execute Type: to Apply this setting to
Auto Run - Silent Fi - Task 2,

Figure 2-38:  Configure Program Automation (MPG.Pgm)
When complete, the Program Automation should have two new entries similar to those highlighted in
Figure 2-39.

e =0l
Fragrarm Autornation Fage

Tie: | Ensaue [ Toa: (i

- GRS il L Do BTN nciucke BT THELLIDE P [LRE T 12704 U
- "l GRS e’ [ Conchar's BPTD M Pos WAIPT PO 2+ i Fun - Sdank rd

Two new entries should now be
included in the Program Automation Page,

(| (3l ]

Figure 2-39: Completed Program Automation Configuration
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Step 9:
Press the “ESC” button to return to the main page of the Nview HMI. When prompted to Reset, select
Yes.
pewredl =i
iy s vmanel L Pkl Lis ruabi sl Mo T (HLOPE Bl P o Wt o nswereg|
o
Reset the Nview HMI with the new settings.
Figure 2-40: Reset to Activate Program Automation

Step 10:

After the Reset routine has completed, run the MPG_SAMPLE.Pgm.

G tg—— —

Digital Automati

After the Mview HMI has reset,

use the F4 - File button to apen
the MPG_SAMPLE.PGM.

Figure 2-41:  Confirm Reset Results
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Use F8-Open to open |l
File the file browser,
Tk |
I

S

+| MNavigate to the MPG falder to [’

apen the MPG_SAMPLE.PGM,
Ercy (e

1
5F

: k3

I'__’
F2 F3 Fi F5 FE Ex
Fi

31 S e AFired Mernp: i Mo Help

Figure 2-42: Opening the Sample Program (MPG_Sample.Pgm)
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2.3. Ensemble Configuration Information

The MPG requires two AeroBasic programs running on secondary tasks to monitor the MPG switches
and activate gearing to move the axes when the user rotates the manual pulse generator (MPG or
handwheel). These two programs and other required files are distributed with the Ensemble software.
They can be found in the \Program Files\Ensemble\Samples\AeroBasic\MPG folder.

iew Controller Build Debug Diagnostics Tools Help
BRIl S e BB NN FF &8 MmOy vo D S L b LR I LI |
= |ivia Man|ger -3 x|
g_ JFM_MPG_Dev !
¢ @lo&) Conran - ZKI - [»
% Control Status Jog ngunPuﬁmFeeM Velocity Feedback
X Ll e S5 R -+ [N—
¢ e e Ml e o) EIE [
/'rm:]"raskz Y Tasks | Task | Awaliary Task | | Diagnostic Display - ax
i :
 MPG_Sample.Ab Mw,_l'.ndnde.abi v 4 | x| Gentzollex 1/0 a x
1| header -
2
3] 7 Set unused S
4| define AxesInpi
o Organize ¥ New folder
€; define ¥Yin
7{ define Zin )i Users - Name Date modified Type
8; define Uin . Administ E
5 define Vin » : i [£) MPG.ab 10/21/2010 10:47 ... AeroBasic Progra...
A . Jmetz
10; define Win Lol e ._| MPG_Gear.ab 10/21/201010:43 ...  AeroBasic Progra...
=% 5 Contacts
e - et | |_¢, Mpg_Include.abi 10/21/201010:42 ... AeroBasic Include .
o — |_1 MPG_Sample.Ab 0/21/201010:59 ...  AeroBasic Progra...
13; define Axis X § & Downloas
14! define Axis Y g [3] void Task 2 HANDWHEELC Changedab  10/12/201010:02 ..  AeroBasic Progra...
sF - ir Favorites
15, define Axis Z =
16 define Axis 4 ¥ Links
17| define Axis 5 £ My Docu
18| define Axis 6 § b _Aaa 0
i3 | Aerotec
20| ; dglobal reg
21 define Multiplf b A
| SRR File name: Mpg_Include.abi + [ AeroBasic Source Files (".ab;"al +|
| ¢
Open Cancel
10 Manager | Register Manager [ ] [ ]
Connected Ready

Figure 2-43: Opening the MPG Folder
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The MPG.ab program monitors the MPG and includes the MPG_Include.ab file. MPG_Include.ab defines
the parameters by which the MPG operates. The MPG_Include.ab file defines global variables that allow

the user program to activate the MPG. The MPG_Sample.ab program illustrates a sample of how the
MPG can be used in a user's program.

L gy | C:\Program Files\Aerotech\Ensemble\Samples\AeroBasic\Mpg -

Organize » New folder

=« [ @

Name Date modified Type Size

%

[2] MPG.ab 10/21/201010:47 .. AeroBasic Progra..

i__j MPG_Gear.ab 10/21/201010:43 ...  AercBasic Progra..
|8 Mpg_Include.abi 10/21/2010 10:42 .. AeroBasic Include ...

[ MPG_Sample.Ab

Type: AeroBasic Inch;de File Fibsic Progral.
Size: 1.51 KB
Date modified: 10/21/2010 10:42 AM

File name: Mpg_Include.abi + | AeroBasic Source Files (*.ab;"al = |

1 Open |I Cancel ]

Figure 2-44: MPG Program Options

The following steps will show how to configure the MPG_Include.ab file and add the MPG.ab and MPG_

Gear.ab programs to automatically run on the controller, as well as how to open the sample program
(MPG_Sample.ab).
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Step 1:
Open the MPG_Include.abi include file.

File Edit View Controller Build Debug Diagnostics Tools Help

2.3. Ensemble Configuration Information

El'l';]b:l 2 SE e BB AN S| FFE &S| 6 A FMMPGDy z 8 S Lo P I I

|2 fois Manager

s yome

T @E
v @e)

Command  TTIRI

:
Program Posttion Feedback Velocty Feedback

D) EEITE - [ -

D AT - DR

MNew folder

{ define Yin
7 define Zin
| define Uin
| define Vin
| define Win

¢ Axis number
define Axis X
define Axis ¥
{ define Axis 2
define Axis 4
define Axis 5
g define Axis 6

8
%

0| ; dglobal reg
1| define Multip.
2| define Slave

10 Manager | Register Manager
Coppected, Ready
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Figure 2-45:

Crganize v
L Users -~
A Administra
B jmetz

ki Contacts
J Desitop Ll
8 Downloa
L Favorites
& Links
£l My Docu
b _Asa 0
| Aerotec
b A3

File pame: Mpg_Include.abi

Name

[£] MPG.ab

[£] MPG_Gear.ab

B

(I |« hertech » Evemble » UsrFies » MG Epp oL seomiioes 5|

= o
Date medified Type Size

10/21/2010 10:47 ...
10/21/201010:43 ...

AeroBasic Progra..

AercBasic Progra..

|3 Mpg.include.bi
= MPG_Sample.Ab
[2] void Task_2_HANDWHEELC_Changed.ab

AeroBasic Include ...

10/21/2010 10:42 ...
AeroBasic Progra.

10/21/201010:59 ..

10/12/201010:02 ...  AeroBasic Progra..

+ | AeroBasic Source Files (*ab;".al |
(_geen

Open the MPG_Include.abi Include File
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Step 2:

Modify lines 5-10 of the program beginning with “#define”, changing the 0-5 numbers in the last column
to -1, for any switch position of the MPG which will not command an axis to move.

MPG Hardware Manual

Figure 2-46:

Assigning Axis Names

Modify lines 13-18 of the program beginning with “#define”, changing the 0-5 numbers in the last
column to define which axis number will be commanded to move by the six switch positions. Note that
axis numbers are 0-based, so the first axis (typically X) will be represented by 0, the second axis (typically

Y) would be 1, etc.

66
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Eile Edit View Controller Build Debug Diagnostics Jools Help
BUMH S0 B 006 S5 FEE &R & 08 MWy 8 388 b ILE® DINE
= | Axis Manager - 3 X
JFM_MPG_Dev
=
g | Control Status Jog Program Position Feedback Velocity Feedback
A [l e (@) EEIE - O
v 6 Lo [l v - [ -
Task 1 rTaskz rTaski rTaslc-l r Auxliary Task I |Dwm5:ﬁcﬁqr > 2 X |
MPG_SampleAb = Mpg_Include.abi | ~ 4 | x|/Gemsraller 1/0 Lt |
1| header T' Property X X =
2 ] | Posicien Co... 5866113 ent 10753143 _4. .. -
3 : Setr unused awitch — I T 1
4| define AxesInputs Position Fe... | 5866113 cnt 10753143 cnt
5 define Xin E B SSEE113 cnt 10753143 .4 i
6/ define ¥Yin 1 Axis I/0 1 x
7{ define Zin 2 = |
b Bz It X b T
define Uin 3[ aaidc
8! define Vin CW Limie In... |Hi Hi
10 define Win 5 CCW Limit I... [Hi Hi
bl Home Limit Hi Hi X
12} ; Axis number a lm‘ Fanlt 2 x
13| define Axis X 0 axis
14| define Axis Y 1 axis Property . ¥ e
15 define Axis Z 2 axis Position Er... |No Ho <
16, define Axis 4 3 axis Ovar Cicran... [Ha Mo
17| define Axis 5 4 axis - T T et
18| define Axis 6 5 h position axis LCH Ead of T... (¥a ta
18 |Axiz Status 2 x
20 ; dglobal register assignments Property X b 0
21} define Multiplier o CWLimitActive |Ho He
22 define Slave 1 = T 1
] = N = CCWLimitActive Mo Ho
J_e: i b e 1 1 .
10 Manager = Register Manager | | Task List
Conr_ud:ed Read\r Task 1- Idle
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Step 3:

2.3. Ensemble Configuration Information

Define the number of encoder counts to move the axis, per tick (or change) of the handwheel.

WARNING: If this distance is too large, Position Errors or other faults will occur as the axis
motion is commanded by the MPG.

| File Edit View Controller Build Debug Diagnostics Tocls Help

BUWH & +3 AN N ARE NN TN

& B FMMPGDev ¥ o

- ) [ ]
3 & o P 1L I MM

v @&

e
ewe E

z Axis Manager - 3 X
§ | MR Doy

: @0& — - 3
% Control Jog Program Position Feedback Velocity Feedback

o (0] EESTO - [

o) O - R

crt/s

WWW.a

10 Manager | Register Manager | | Task List

Connected Ready

Figure 2-47:

Defining Handwheel

erotech.com

scaling

/Task1 | Task2 | Task3 | Task4 | Awdliary Task | Diagnostic Display >ax|

MPG_SampleAb  Mpg_Include.abi | ~ 1 » x| Cemszoliez Tio 2 x
14| define Axis ¥ 1 d posi a Property X ¥ =
15| define Axis 2 2 a Dosition Co... | 5866113 ent 10753143.4. .. |—
16 define Axis ¢ 3 — T 1
17 define Mi!_s 1 Position Fe... | 5866113 cnt | 10753143 cnt
18| define Axis 6 5 ProgramPosi 5266113 cnt 10753143 4 Y
19 Axis I/0 2 x|
20 * dglobal registcer - an ns
20{ ; dglobal register assignmencts Propercy = v =
21; define Mulciplier (1]
22| define Slave 1 O Limit In... [HI |8
23| define GearOm 2 CCW Limic I... [Ei Hi
24| define MPG On 3 Home Limig Hi Hi %

Axis Fault ax
26 ; define the discance |for one tick (or change) of the 5 handWheel | §
27|| define BaseIncr 1 ; counts per tick Ell | ezopecey X ¥ =
28 Posicien Erx.. Ne He
29] ; Change the Y below to the name axis in the Epag, + I | Over Curren... |¥e Ho
30 Be e to u the correct uppe er case of the axis = P I I "
1] define EncCh 1 Master axis's auxiliary encode il &5 A _End of T —a e =
32 /] Axis Status A x
3 e first axis in the Epaq, whi Property X X -
o f the 3 " - 1 0
e e o s MEL e CWLimitActive |Ne He
=== ' 7| |cownimicactive |No
JA . ' 1

Task 1 - Id|
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Step 4:

MPG Hardware Manual

Define the 0-based axis index of the axis that the MPG handwheel is connected to.

I File Edit View Controller Build Debug Diagnostics Tocls Help

[ N R T N

Auxis Manager
JFM_MPG_Dev
7 ([©@D]&)

Control

Comemand

e fEeT
oo [l oo

Task1 | Task2 | Task3 | Task4 | Auwiliary Task |

MPG_SampleAb = Mpg_Include.abi |
14| define Axis Y 1 : 2nd
define Axis Z 2 § 3rd
define Axis 4 3 ; 4th
define Axis 5 4 ; 5th
define Axis 6 5 : 6th

; dglobal regiscter assignments
define Multiplier

define Slave

define GearOn

define MPG On

; define the distance for one

define BaseIncr 1

Be sure to use t

define EncCh 1

:; Change the X below to
¢ Be sure to unse the c
define IOAxis 1

{or change) of the MPG handH

; counts per tick

the axis in the Epaq, whichthe

/lower case of the axis name !
; Master axis's auxiliary encode

irsc axis in the Epag, whi
case of the axis name !

m

Cemtroller 1/0

Property

Posicien Ca...

Position Fe...

5866113 cnt 10753143.4. .. |—

5866113 cnt 10753143 cnt

E8€€113 cnt 10753143 .4

[Axis 1m0

Property

Home Limit

CW Limic In...

CCW Limit I...

[axts Femiz

Property

CH End of T

Position Er...

Cver Curren...

| [axss scaces

Property

CWLimitActive
CCHLimicAective

Exis Enabled

0 Manager | Register Manager | | Task List
Conn:d:Q Rgadv

Figure 2-48:

Task 1-Idle

Defining the MPG Handwheel Connection
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Step 5:
Define the 0-based axis index of the axis that the MPG 1/0 is connected to.

[ File Edit View Controller Build Debug Diagnostics Tocls Help

BEWH S 0L 4@ 80 MN s 5 Fe @@ & mmweoe v8 9 8e b iLE® I
Bxis Manager - 0 %
JFM_MPG_Dev

I e .
o e
Y. @@ Enabled - Speed: 50000

Jepo)dx ] yom@ N

Jog Program Position Feedback Velocity Feedback
ECT - (R
10753143 .o 0 B

/Task1 | Task2 | Task3 | Task4 | Awdliary Task | ‘Diagnostic Display -3 X
MPG_Sample.sb . Mpg_Include.abi | » 4 b x| CESEEEEESEINS BLx
19 7' Propercy X ¥ e
# dglobal register assignmen Position Co... | 5866113 ent 10753143.4. .. |—
21 define Multiplier 0 T 1 1
a3 5 Position Fe... 5866113 cnt 10753143 ent
22| define Slave 1
23! define GearOn 2 PBrooramPosi ESEE113 ent 10753143 4 X
24 define MPG On 3 |Axis I/0 x|
- Property X Y A
26| ; define the discance |
27| define BassIncr 1 = E L adate e .Hl _F{;
28 CCW Limiv I... |Ei Hi
29 he | Home Limiy Hi Hi &
v € TO use the co 'm’ Fault n *
31| define EncCh 1
3 Property X ¥ o
3 ; Change the X below to whill Position Er... [No Ne e
3 ; B e to use the|co |El | over Curren... (Ne Me
35] define ICAxis 1 T | -
g No
37, define MultX1l0 & ; define inputs/state for the 2 mult. switches
38 define MultX100 7 Property X ¥ i
c CWLimitActive
40{ end header | 1 T
J Zactk.. CCWLimithActive Mo No
) m ¢ T 1

10 Manager | Register Manager | | Task List
Connected Ready Task 1 - Idl

&

Figure 2-49: Defining the MPG I/0 Connection
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Step 6:

MPG Hardware Manual

Save changes made to the file by clicking the save button on the toolbar, then close the file.

[dit Vie] Controller Build Debug Diagnostics Tools Help

ST T o b ]
» %o w0 g e

File

0Nl lFH

4 |

@ fa FM_MPGDev = &

o B EN [
N N NN

JFM_MPG_Dev
Qo))
Cortrol Status Jog

¢ B6) [ (s
v e eI (s oo

Command TR

Program Posttion Fesdback Velocity Feadback
D) EETIEE - O
Dl [

Task1 | Task2 | Task3 | Tesk4 | Auwdliary Task |

MPG_SampleAb  Mpg_Include.abi |
i9
: dglobal register assignments
define Multiplier [+]
define Slave
define GearOn
define MPG On

define BaseIncr 1

2 per tick

define IOAxis

define MulcXl0 &
define MultXl00 7

¢ define inputs/state

end header

| R

; define the distance n ick (or change) of the MPG handiheel

e axis in the Epag, wl
wer case of the axis

; Master axis's auxiliary

e first axis in the Epaqg,

wer case of The axis name

|controlier 170

Froperty X

Fosition Co... 5866113 ecnt 10753143.4. ..

Posicion Fe... E2866113 ent 10753143 enc

i BRE6113 cnt 10753143 .4

|axis 10 2

Property
CW Limiz In..
CCW Limic I...

Axis Fault

Property
Position Er..

Over Curren...

Properzty
CWLimithctive
CCWLimitActive

Axis Ensbled

10 Manager Fegister Manager | | Task List
Connected Ready

Figure 2-50:

70

Task 1 - Idle

Save Program Changes
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Step 7:

From within the Network Explorer of the HMI, drag the MPG.bcx file and the MPG_Gear.bcx files from
the User Files to the File System on the controller to copy them to the controller.

File Edit View Controller Build Debug Diagnostics Tools Hel
g Lhage P
BOH oo B E AN e FEL &6 S 60 FMMGDy vy 3 &0 b ILE & I LI
Bocis Manager - B2 X
JFM_MPG_Dev
12 Command abort Y - | »
Control Status Jog Program Position Feadback Velocity Feedback
v E [l e O[6)S) ERNEE N, 0 B
A R ESTTTR S| E I 10/05 140 = [ - -
/T-u&eraskZ rTbskJ r'raskq r Auiliary Task ] Diagnostic Display - I X
] MPG_Samplesb | Mpg_Include.abi | - 1 » x| [Cemzeoiler 170 2 x
= r .IFH MPG_Dev | 7! define Zin 2 'j‘ Propercy ; X J ¥ ‘-.
3 8| define Uin 3 Position Co... | 5866113 ent 107531434 .. |5}
9| define Vin 4 = I | a3 |
10 define Win 5 Position Fe._.. | GBE6113 ent | 10753143 entc |
bex ProgramPosi... 5866113 cnt 10753143.4...
Y ) Flf“‘“'afeﬁuqiﬂs ; Axis number assignme ProgramPosi... | 5866113 cnt 10753143 ent
= 13; define Axis X 0 I I
|-y Computer = d:fi : hx;:_‘i 5 Velocity Fe... | 0 ent/s 0 enc/s
. i1 n - T 1 -
— "3 Use;;:_s 15! define Axis 2 2 e 170 o x
¢ 16 define Axis 4 3
I =4 7| define Axis 5 4 Propazey X ¥ i 7o
HAND".I‘HEELI | define Axis 6 § h position on axis i CH Limis Im... .ﬂ,_ .ﬂ_q_ I2
void Task_2_ R CCW Limit I... |Hi Hi
HANDWHEEL : dglobal regiscer assignments T t
MPG.ab define Multiplier v Home: BIwit-s == 1=
§Mpﬁm define Slave 1 Marker T._n;u.... _Lo _lo
define GearOn 2 Hall A Inpu... |Hi Lo
MPG_Gear.ab define MPG On 3 I 1 >
MPG_Gear bc F Axis Fault %
MPG_Gear be 26; ; define the distance for one tick (or chang o ™ ™ =
Mpg_include. 27; define Baselncr 1 ; countsa per |g SORSEEY ; " —
Mpg_include. | 28 Position Er... |Neo No E
MPG_Samele 2% ; Change the Y below to the name of the axigy Over Curren... |No e =
xF‘G_Selee 30 Be sure to use the correct upper/lower cy o Eod o T I}In INa
F'G_Samnie 31! define EncCh 1 ; Master = L -
MPGA32_SA CCW End of ... |Ne ¥e
MPGA3Z_SA T T
MF'GM?:SA : Change the X I:e"'.' to the name of .:he fi CH Sofcware... -N¢ .No o
= MPGA32 SA : Be sure to use the correct upper/lower | L
&‘MF‘GMZ}:S& define ICAxis 1 |Axis Status 2 x
A) MPGA32_SA Property X ¥ -
Task_2_HAN define MultX10 6 ; define inputs/state £ e o T T
Task_2_HAN define MultX100 7 CiLimithcrive |Ho |Ne =8
Task_2_HAN CCWLimitActive .No .ND o
Task_2_HAN 40! end header Axin Enabled Yes Yes
Task_2_HAN 41 | ! |
Task_2_HAN i B I = Home Cycle ... _Hn .No
- — TR Talt m ..”; . _J IE -.I.-,.,- = » In Position _‘:n _‘ln i
10 Manager | Register Manager |  Task List
Connected Ready Task 1- Idle

Figure 2-51:  Copying Files to the Controller
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Step 8:
Open the Configuration Manager from the Tools Menu

File Edit View Controller Build Debug Diagnostics Tools. Help

MPG Hardware Manual

B &AL S 5 = 4 1 0 & N B..r__. Digital Scope ii_'JFM_MPG_Dzv 'E' % & s BHE&E DMI4 g

Aocis Manager L|x'a Cenfiguration Manager | |
JFM_MPG_Dev 'F Motion Designer |

@@"@ [#] Preferences EbatY
o .

ooy yomay

Program Posttion Feedback

Status Jog
D B [l e 69 T [

Velocty Feedback

vy (@5 [ e (e 00 IESNEAN 10753143 . ent/s
/ Task1 | Task2 | Task3 | Taskd | Awaliary Task | Diagnostic Display -2 X
MPG_Sample.Ab Hw_lu:bde.abi| - 4 | x| |Comtroller I/0 o x
20| ; dglobal register assignmentcs T' Property X X =
21| define Multiplier O Posivion Co... | 5866113 cnt | 10753143.4...
define Slave 1 - | |
define GearOn 2 Position Fe... | GBE6113 cnt | 10753143 entc
define MPG On 3 i 5866113 ooz 10753143 .4 =
Axis I/0 1 x
= Fine th can for one tick r changel of the MPG handWheel
; define the distance for one tick (or change) of the MPG handiWheel Property % v g
define BaseIncr 1 T T
CH Limic In... |Hi |Hi
; Change the Y below t CCW Limie I... |Hi 531
Be sure to use h Home Limir Hi 5:04 =
ax N s LR oy Sl BEe L o e . . =
ad define EncCh 1 ; Master axis's auxiliary encode Axis Fault 2 x
J&
33; ; Change the X first axis in the Epaq, whil Property _x _Y *
34; ; Be sure to use caze of the axis name ! Position Er... |No |Ho =
define IOAxis 1 = Over Curren... |No éNu
E = -
define MulcX10 & : define inputa/state for the 2 mult. switches If"_.r!:.‘_e_. L. Ho Ho
define MultX100 7 Axis Scatus 5%
Property X b 4 -
40 n h T
ot [ Cilimithctive |No Mo
. _“ Tl lcouLimizherive o |He
J¢ [ m 3 H = 1 o
i . Axis Epabled Yes [Yes
10 Manager | Register Manager | | Task List
Connected Ready Task 1 - Idle

Figure 2-52: Opening the Configuration Manager
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Step 9:

Retrieve the parameters from the controller and click the plus-sign symbol to the left, to expand the
parameters and then select the Task parameters, so they are visible on the right side of the screen. Select
the AutoRunProgram parameter for task 2 on the right side of the screen and then select the File Lookup
button in the Editor area of the screen.

Eile View Controller Tools Help
DU SRS RBK LB 00 G D

Network Explorer

Task : Task
Task1

= @ Controllers

& P JFM_MPG_Dev

B il Axes .
(ﬂ Calibration TaskErroribortixes 0x000003FF

= () Parameters TaskStopAbortiixes 000000000
@ (@ System TaskTerminationAxes Ox000003FF

MPG_Gear bex

bel Task

]

(& Motion
B-¢J File System
=l MPG bex
=) MPG_Gearbcx
[ (4 Firmware Plugins
= ¥ Computer
[[] Open Files
=4 User Files
g HANDWHEELC beo

HANDWHEELC bex
LB F— 1 Help | AEROTECH '
Eﬁh m

PG Gearbex You are here: Controfier Configuration > Parameters > Task > AutoRunProgram

a m |

AutoRunProgram Parameter

Default Value

Minimum Value

Maximum Value

Units

Type

Connected

Figure 2-53: Select the Auto-Run Task parameters
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Step 10:

Select MPG.bcx for the Task 2 AutoRunProgram and repeat Step 7 to select MPG_Gear.bcx for the Task
3 AutoRunProgram task parameters.

Controller Name: JFM_MPG_Dev 2 | ¥ | View ~

Name File Size (bytes)  Creation Date System Attributes  User Attributes
MPG .bcx 3535 2010-10-21 10:5.. PcCreated 0x00000000
MPG_Gearbcx 2208 2010-10-21 10:5.. PcCreated 000000000

File Name: |

File Type: | Binary Program Files (*bcx)

Figure 2-54: Configure the Auto-Run Task parameters
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Step 11:

Highlight the System parameters then select the TaskExecutionSetup parameter on the right side of the
screen in the Viewer. Now Check the Task 2 and Task 3 checkboxes in the Editor area of the screen in the
lower left.

BRI SR RAN 4800 QN ™
=@ Controllers [ Controller : System
= §® JFM_MPG_Dev . Name ' Value
-Gl Axes DisplayAxes 0x000003FF
(4 Calibration ExternalSyncFrequency 0
(=] Parameters E| | Requiredixes :
TaskExecutionSetup
ey Fois
= Task
& Memory Allocation
(@ Motion
2] File System
=) MPG.bex
=) MPG_Gear bex
i (@ Firmware Plugins
B @3 Computer
+[Z] Open Files
=] User Files
[B) HANDWHEELC beo Help Browser
1) HANDWHEELC bex - =
e — Help | AEROTECH
Editor
Tasks Enabled You are here: C Configuration > P ters > System > TaskExecutionSetup 3
ST' o TaskExecutionSetup Parameter

| Task 2 Default Value | 0x00000002
Task 3 Minimurn Value | N/A

] Task 4

Maximum Value | N/A

Type | 32-bit signed integer

Connected Ready

Figure 2-55:  Activating Task 2 and Task 3 on the controller
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Step 12:

Click the right mouse button on the controller name and select Send Parameters, then click the Reset
Controller w/Auto-Run button.

"% Ensambl

Ensem :
File View Controller Tools Help
RO SR
Network Explorer

=@ Controllers

L Axes
(d Calibration
=) Parameters
#-gJ System
@ Axis
B3 Task
(i Memory Allocation
J Motion
&l File System
- imf MPG.bex
= MPG_Gearbex
B (@ Firmware Plugins

RAN 2@ aBklas .

|‘i =

Data

Controller Info

Name
Communication Type
Master Type
Blinking

DHCP Enabled

IP Address
Subnet Mask
Default Gateway
MAC Address
Firmware Version
FPGA Version
Hardware Version

JFM_MPG_Dev
Usb

CcP

False

False
192.168.1.10
25525500
10.101.0.72
0x00118300028C
303
0x01122010
000000102

= 99 Computer
[{) Open Files |

5 -¢J User Files '

) HANDWHEELC beo Help Browser

5 HANDWHEELC bex

f— Help | AEROTECH

| You are here: Controller Configuration > Parameters > Task > AutoRunProgram

AutoRunProgram Parameter

Default Value

Minimum Value

Maximum Value

Units

Type

Figure 2-56: Sending the new parameters and Resetting the controller
Step 13:

After the Reset routine has completed, open and run the MPG_Sample.ab program on Task 1. The MPG_
Sample.ab program illustrates how to enable the MPG from within a user program.
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2.4. Operation Information

After configuring the controller for the MPG and enabling the MPG (for example, running the sample
program) the MPG will be active.

With the MPG active:

1. Select an axis [Axis Select knob]
2. Setthedistance increment [Distance Multiplier knob]
3. Depressthe enable button [ENABLE button]

IMPORTANT: The ENABLE button acts as a "dead man switch" and must be depressed for
the MPG to operate.

4. Rotate the Manual Pulse Generator [Handwheel] to manually fine tune position an axis.

MPG HANDHELD PENDANT Enable Button
(P/N: ECZ1589) (Dead Man's Switch)
ENCODER
SHLD T:r svDC
COMMON T - COMMON
A A
&[] ®
. Handwheel
svoLTS [ 15 | | (Manual Pulse
7] T00 LINES (%4) Generator)
& l AXIS SELECTOR
— (o)
=100 MULT i @
SPARE |14 %
sPake (73 | = ESTOP
v { 4
X AXIS T @ i
Va5 ] D Axis Select
2405 [ 19 {7
ANS T MULTIPLIER SELECTOR

wq %10
u x1 %10 x100

8\<|3 @ Distance Multiplier

B

5 AXIS

B AXIS

x1 MULT

X0 MULT

SPARE

24VOLTS

SPARE

ESTOR NCT

ESTOP NC1
ESTOP NC2

HESEEENONEENOEDE

ESTOP NC2

Figure 2-57: Using the MPG
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Chapter 3: Troubleshooting

This section covers symptoms, probable causes, and solutions related to MPG operation.

A WARNING: There are no user-serviceable parts inside of the MPG.
A WARNING: Disconnect power before you do service to the MPG.

A WARNING: Voltages must be mechanically secured before you apply power to the MPG.

Table 3-1: Troubleshooting
Symptom Possible Cause and Solution

Axes are not enabled or the controller is not correctly configured to run the required
MPG.Pgm program
Dead-man switch is not depressed

Axes will not
move
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3.1. Preventative Maintenance

The MPG and external wiring should be inspected monthly. Inspections may be required at more
frequent intervals depending on the environment and use of the system.

A WARNING: All service and maintenance must be performed by qualified personnel.

A WARNING: Do not use of this product in a manner other than its intended use.

Table 3-2: Preventative Maintenance

Check Action to be Taken

Visually inspect MPG enclosure for loose or Parts should be repaired as required. If internal
damaged parts / hardware. damage is suspected, these parts should be
Note: Internal inspection is not required. checked and repairs made if necessary.
Check for fluids or electrically conductive material | Any fluids or electrically conductive material must
exposure. not be permitted to enter the MPG.

. . . Tighten or re-secure any loose connections. Replace
Visually inspect all cables and connections.

worn or frayed cables. Replace broken connectors.

Cleaning

The MPG enclosure can be wiped with a clean, dry, soft cloth. The cloth may be slightly moistened if
required with water or isopropyl alcohol to aid in cleaning if necessary. In this case, be careful not to
allow moisture to enter the MPG or onto exposed connectors / components. Fluids and sprays are not
recommended because of the chance for internal contamination, which may result in electrical shorts
and/or corrosion. The electrical power must be disconnected from the MPG while cleaning. Do not allow
cleaning substances or other fluids to enter the MPG or to get on to any of the connectors. Cleaning
labels should be avoided to prevent removing label information.
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Appendix A: Warranty and Field Service

Aerotech, Inc. warrants its products to be free from harmful defects caused by faulty materials or poor
workmanship for a minimum period of one year from date of shipment from Aerotech. Aerotech’s
liability is limited to replacing, repairing or issuing credit, at its option, for any products that are returned
by the original purchaser during the warranty period. Aerotech makes no warranty that its products are
fit for the use or purpose to which they may be put by the buyer, whether or not such use or purpose
has been disclosed to Aerotech in specifications or drawings previously or subsequently provided, or
whether or not Aerotech'’s products are specifically designed and/or manufactured for buyer's use or
purpose. Aerotech’s liability on any claim for loss or damage arising out of the sale, resale, or use of any
of its products shall in no event exceed the selling price of the unit.

THE EXPRESS WARRANTY SET FORTH HEREIN IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, BY OPERATION OF LAW OR OTHERWISE. IN NO EVENT SHALL AEROTECH BE
LIABLE FOR CONSEQUENTIAL OR SPECIAL DAMAGES.

Return Products Procedure

Claims for shipment damage (evident or concealed) must be filed with the carrier by the buyer. Aerotech
must be notified within thirty (30) days of shipment of incorrect material. No product may be returned,
whether in warranty or out of warranty, without first obtaining approval from Aerotech. No credit will be
given nor repairs made for products returned without such approval. A "Return Materials Authorization
(RMA)" number must accompany any returned product(s). The RMA number may be obtained by calling
an Aerotech service center or by submitting the appropriate request available on our website
(www.aerotech.com). Products must be returned, prepaid, to an Aerotech service center (no C.0.D. or
Collect Freight accepted). The status of any product returned later than thirty (30) days after the
issuance of a return authorization number will be subject to review.

Visit https://www.aerotech.com/global-technical-support.aspx for the location of your nearest Aerotech
Service center.

Returned Product Warranty Determination

After Aerotech's examination, warranty or out-of-warranty status will be determined. If upon Aerotech's
examination a warranted defect exists, then the product(s) will be repaired at no charge and shipped,
prepaid, back to the buyer. If the buyer desires an expedited method of return, the product(s) will be
shipped collect. Warranty repairs do not extend the original warranty period.

Fixed Fee Repairs - Products having fixed-fee pricing will require a valid purchase order or credit
card particulars before any service work can begin.

All Other Repairs - After Aerotech's evaluation, the buyer shall be notified of the repair cost. At
such time the buyer must issue a valid purchase order to cover the cost of the repair and freight, or
authorize the product(s) to be shipped back as is, at the buyer's expense. Failure to obtain a
purchase order number or approval within thirty (30) days of notification will result in the product(s)
being returned as is, at the buyer's expense.

Repair work is warranted for ninety (90) days from date of shipment. Replacement components are
warranted for one year from date of shipment.
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Rush Service

At times, the buyer may desire to expedite a repair. Regardless of warranty or out-of-warranty status,
the buyer must issue a valid purchase order to cover the added rush service cost. Rush service is subject
to Aerotech's approval.

On-site Warranty Repair

If an Aerotech product cannot be made functional by telephone assistance or by sending and having the
customer install replacement parts, and cannot be returned to the Aerotech service center for repair, and
if Aerotech determines the problem could be warranty-related, then the following policy applies:

Aerotech will provide an on-site Field Service Representative in a reasonable amount of time,
provided that the customer issues a valid purchase order to Aerotech covering all transportation and
subsistence costs. For warranty field repairs, the customer will not be charged for the cost of labor
and material. If service is rendered at times other than normal work periods, then special rates
apply.

If during the on-site repair it is determined the problem is not warranty related, then the terms and
conditions stated in the following “On-Site Non-Warranty Repair” section apply.

On-site Non-Warranty Repair

If any Aerotech product cannot be made functional by telephone assistance or purchased replacement
parts, and cannot be returned to the Aerotech service center for repair, then the following field service
policy applies:
Aerotech will provide an on-site Field Service Representative in a reasonable amount of time,
provided that the customer issues a valid purchase order to Aerotech covering all transportation and
subsistence costs and the prevailing labor cost, including travel time, necessary to complete the
repair.

Service Locations

http://www.aerotech.com/contact-sales.aspx?mapState=showMap

USA, CANADA, MEXICO CHINA GERMANY
Aerotech, Inc. Aerotech China Aerotech Germany
Global Headquarters Full-Service Subsidiary Full-Service Subsidiary
Phone: +1-412-967-6440 Phone: +86 (21) 5508 6731 Phone: +49 (0)911 967 9370
Fax: +1-412-967-6870 Fax: +49(0)911 967 93720
TAIWAN UNITED KINGDOM
Aerotech Taiwan Aerotech United Kingdom
Full-Service Subsidiary Full-Service Subsidiary

Phone: +886 (0)2 8751 6690 Phone: +44 (0)1256 855055
Fax: +44 (0)1256 855649

Have your customer order number ready before calling.
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Appendix B: Revision History

General Updates
Section 2.1.

2.00 « added XC4/XC4e connection information
« added XR3 connection information

1.05

1.04

1.03 [ Revision changes have been archived. If you need a copy of this revision, contact Aero-
1.02 |techGlobal Technical Support.

1.01
1.00
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