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Motor controllers CMMO-ST FESTO

Key features

At a glance

e The motor controller CMMO-STis a e Easy actuation via: o Backup file enables seamless Parameterisation possible via:
closed-loop and open-loop position - |/Qinterface device replacement o Configuration package FCT (Festo
controller - 10-Link or I-Port e H-rail mounting possible Configuration Tool)

o Separate load and logic supply - Modbus TCP e Encoder option (closed loop), in o Ethernet interface with integrated

o Supports the safety function “safe e Monitoring of freely defined other words no step losses, web server
torque off” (STO) positions and torque ranges following errors are corrected

Communication system |0-Link Specific I-Port interface from Festo

@ IO-Link

10-Link is a standardised 1/0 technology (IEC 61131-9) which enables The I-Port interface is based on 10-Link technology and enables communication

communication with sensors and actuators. with sensors and actuators.

This is a form of point-to-point communication. The advantage is that the connected devices are automatically detected by Festo

The data profile FHPP is transmitted via the physical interface. (Plug and Work).

The data profile FHPP is transmitted via the physical interface.

Communication system Modbus TCP

*ﬂadbus

Modbus TCP is an open communication protocol (IEC 61158) based on the
master-slave architecture. It is an established standard for communication via
Ethernet-TCP/IP in automation technology.

The data profile FHPP is transmitted via the physical interface.

Description of the interfaces
With I/O interface With 10-Link interface

(o] |[4]

7-segment display Reference switch [9] 10-Link interface

Ethernet interface (R)45) [6] STO safety function Fastening bracket for mounting
I/0 interface Encoder on an H-rail

Voltage supply Motor Status of 10-Link connection

For actuating
Electric cylinder EPCO Toothed belt axis ELGR Rotary drive ERMO Stepper motor EMMS-ST

- T . -
:;;g/fa' = M = ‘-S'f
._-r.;:

10-Link®, Modbus® is a registered trademark of its respective trademark holder in certain countries.
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Motor controllers CMMO-ST

Key features

System overview

FESTO

Fieldbus

Fieldbus modules CTEU serve as an interface
between the PLC controller and the motor controller
CMMO-ST. This is then integrated into the control
systems of various manufacturers using different bus
nodes.

The following protocols are supported using the
appropriate module:

e CANopen

e DeviceNet

e EtherCAT

* PROFIBUS

® PROFINET

Point to point connection

10-Link / I-Port

Point to point connection

For actuating:

Electric cylinder EPCO
Toothed belt axis ELGR
Rotary drive ERMO
Stepper motor EMMS-ST

2016/03 - Subject to change

Connecting cable = 12

EMMS-ST
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Motor controllers CMMO-ST

Key features

FCT software — Festo Configuration Tool
Software platform for electric drives from Festo

~=s e Alldrives in a system can be
- managed and saved in a common
project
e Project and data management for
all supported device types
o Easy to use thanks to graphically
supported parameter entry
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Mechanical reference positions and limit positions

o Reference positions can be either
edited or taught in
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® Up to 64 position sets ensure
flexibility in positioning

Wit | w: 3 51 e Absolute or relative positioning
'i _— S :f values can be used
i= H - - iy e The following parameters can be set
- i .'==' ] flexibly for each application:
H - = = - | - Position
- Speed
i | - Acceleration
F — Braking ramps
H e Force control
- - e Complete function test
rr— [ — —
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FESTO

e Universal mode of operation for all
drives

o Work offline at your desk or online
at the machine

Subject to change - 2016/03



10-Link
Motor controllers CMMO-ST FESTO
Type codes
| CMMO - st |- 6 |- 1 |-[ DO P

Type

CMMO | Motor controller

Motor technology

ST | Stepper motor

Nominal current

& [5A

Input voltage

1 | 24VDC

Bus protocol/activation

DIO Digital I/O interface

LK 10-Link interface

Switching input/output
N NPN
P PNP

2016/03 - Subject to change => Internet: www.festo.com/catalog/...



Motor controllers CMMO-ST

Technical data

E@lﬁ LISTED

General technical data
Type CMMO-ST-...

-DIO

FESTO

Operating mode

Cascade controller with

Pl speed controller

PI current controller

P position controller

PWM MOSFET power output stage

Operating mode

Open-loop operation

Sinusoidal current form

Closed-loop operation

Controlled sinusoidal current, cascade controller for speed and position

Display

7-segment display

Rotary position encoder Encoder

Encoder interface input RS422

Parameterisation interface Ethernet

Ethernet, supported protocols TCP/IP TCP/IP, TCP mode

Protocol - 10-Link
|-Port
Modbus TCP

Position sets 32 64

Communication profile - FHPP

Number of digital logic inputs 11 1

Number of digital logic outputs 11 3

Characteristics of digital logic outputs

Freely configurable in some cases

Not galvanically isolated

Adjustable current reduction Via software
Nominal current setting Via software
Braking resistor Q] 15

Pulse power of braking resistor [kVA] 01

Mains filter Integrated

Type of mounting

Screwed onto connecting plate, lying down or upright

Via H-rail

Product weight [g]

290

6 => Internet: www.festo.com/catalog/...
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Motor controllers CMMO-ST

Technical data

FESTO

Electrical data

Type CMMO-ST-... | -DIOP -DION | -LKP
General

Max. intermediate circuit voltage [vD(] 28 | 31
Nominal output current [A] 5.7

Load supply

Nominal voltage [vD(] 24 +15%

Nominal current [A] 6

Peak current [A] 8

Logic supply

Nominal voltage [vD(] 24 +15%

Nominal current [A] 03

Operating range of logic input V] 24

Max. current per output, [mA] 100

(digital logic outputs)

Switching logic, input/output PNP NPN PNP
Safety data

Safety function to EN 61800-5-2 Safe torque off (STO)

Performance Level (PL) to EN ISO 13849-1

Category 3, Performance Level e

Safety integrity level (SIL) to
EN 61800-5-2, EN 62061, EN 61508

SIL3/SILCL3

Certificate issuing authority

TOV 01/205/5252.01/15

Proof test interval

20a

PFH 1.3x 10710
Diagnostic coverage [%) 90

Safe failure fraction (SFF) [%) 99.8
Hardware fault tolerance 1

CE marking (see declaration of conformity)

To EU EMC Directivel)

To EC Machinery Directive

Shock resistance

To EN 60068-2-29

Vibration resistance

As per EN 60068-2-6

1)  Forinformation about the applicability of the component see the manufacturer’s EC declaration of conformity at: www.festo.com/sp =» User documentation.
If the component is subject to restrictions on usage in residential, office or commercial environments or small businesses, further measures to reduce the emitted interference may be necessary.

Technical data for CMMO-ST-...-LK (10-Link)

Connection technology Cage clamp

Protocol version Device V1.1

Communication mode COM3 (230.4 kbd)

Number of ports Device 1

Process data width OUT Parameterisable 8 or 16 bytes

Parameterisable FHPP or FHPP+FPC

Process data width IN

Parameterisable 8 or 16 bytes

Parameterisable FHPP or FHPP+FPC

Min. cycle time [ms]

1

2016/03 - Subject to change
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Motor controllers CMMO-ST

Technical data

Operating and environmental conditions
Type CMMO-ST-...

-DIO -LK

FESTO

Characteristics of digital logic outputs

Not galvanically isolated

Characteristics of logic inputs

Galvanically connected to logic potential

Logic input specification

Based on IEC 61131-2

Degree of protection

IP40

Protective function

It monitoring

Following error monitoring

Software end-position detection

Voltage failure detection

Current monitoring

Temperature monitoring

Ambient temperature [°q 0..+50

UL ambient temperature [°C] 0..+40

Storage temperature [°q -25..+75

Relative air humidity [%) 0 ... 90 (non-condensing)

Approval certificate

c UL us listed (OL)

RCM mark

CE marking (see declaration of conformity)

To EU EMC Directivel)

To EC Machinery Directive

Note on materials

RoHS compliant

1)  Forinformation about the applicability of the component see the manufacturer’s EC declaration of conformity at: www.festo.com/sp =» User documentation.

If the component is subject to restrictions on usage in residential, office or commercial environments or small businesses, further measures to reduce the emitted interference may be necessary.
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Motor controllers CMMO-ST

Technical data

Pin allocation for CMMO-ST-...-DIO

U]

X18

(Na]

1
X3 X2 X6
]

10-Link
FESTO

Motor
Pin | Function
1 String A
2 String A/
3 String B
4 String B/
5 Brake +24 V (switched output)
6 Brake OV

1/0 interface, 25-pin Sub-D plug connector

Pin Function

X1A 1 Input 1

2 Input 2

o - ‘ o f 3 Input 3

4 Input 4

5 Input 5

6 Input 6

» o1 7 Input 7

060000000000 8 Input 8

X1 9 Input 9
! 10 Input 10
‘ 11 |Input11
(6] 12 | Output1
13 Output 2
Reference switch 14 | Output3
Pin | Function 15 Output 4
1 +24 V (logic output) 16 | Output5
2 Signal 17 Output 6
3 oV 18 Output 7
19 Output 8
STO safety function 20 | Output9

Pin Function

21 Output 10

1 +24 V (logic output)

22 Output 11

2 ST01 23 n.c.
3 STO 2 24 +24 V (logic output)
4 Diagnostics 1 25 (%
5 Diagnostics 2
[6]Power supply
Encoder Pin | Function
Pin Function 1 n.c.
1 A 2 n.c.
2 A/ 3 +24 V (logic)
3 B 4 oV
4 B/ 5 +24V (load)
5 N
6 N/ Ethernet interface
7 +5V (output) Pin | Function
8 ov 1 Tx+ (Transmit +)
2 Tx- (Transmit -)
3 Rx+ (Receive +)
4 n.c.
5 n.c.
6 Rx- (Receive -)
7 n.c.
8 n.c.

2016/03 - Subject to change
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Motor controllers CMMO-ST

Tech

Pin allocation for CMMO-ST-...-LK

nical data

U

(Na]

X18

Qo

FESTO

Motor

Pin | Function

1 String A

2 String A/

3 String B

4 String B/

5 Brake +24 V (switched output)
6 Brake OV

1/0 interface with 10-Link
Pin Function

XA x3 1 +24 V (logic output)
Q= jo—) (0] / 2|0V
‘ 3 Parameterisable output 2
4 Parameterisable output 1
5 Ready/Error
6 Controller enable
! 7 n.c.
m 8 n.c.
X9 9 L- (0 V10-Link)
10 | C/O(l0-Link signal)
‘ 11 | L+ (+24 V supply to 10-Link)
(6]
P |\
Reference switch El ower su?p y
" . Pin Function
Pin Function
. 1 n.c.
1 +24 V (logic output) 5 N
2 Signal 3 24V (logic)
+
3 oV g
4 oV
5 +24V (load)
STO safety function
Pin Function
I . Ethernet interface
1 +24 V (logic output) pin | Function
2 STO1 1 Tx+ (Transmit +)
+ +
3 ST0 2 5 T )
4 Diagnostics 1 X rans.ml
- - 3 Rx+ (Receive +)
5 Diagnostics 2
4 n.c.
5 n.c.
Encoder 6 Rx— (Receive -)
Pin Function 7 ..
1 A 8 n.c.
2 A/
3 B
4 B/
5 N
6 N/
7 +5V (output)
8 oV
10 => Internet: www.festo.com/catalog/... Subject to change - 2016/03



10-Link
Motor controllers CMMO-ST FESTO
Technical data
Minimum distance between two motor controllers
L1
e | ™M
=] =]
T

Type L1 H1
CMMO-ST-... 41 61.35
Dimensions Download CAD data =» www.festo.com
N M
I|T
Type B1 B2 H1 H2 H3 H4 L1 L2 L3
CMMO-ST-... 39 20 118.7 1131 103.1 90 115 108.8 96
Ordering data
Motor controller Description Part No. Type

With 1/0 interface

Switching input/output PNP 1512316 CMMO-ST-C5-1-DIOP

Switching input/output NPN 1512317 CMMO-ST-C5-1-DION

With 10-Link

Switching input/output PNP 1512320 CMMO-ST-C5-1-LKP

2016/03 - Subject to change
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Motor controllers CMMO-ST FESTO

Accessories

Ordering data
| Description Part No. Type

Plug connector

Assortment of plug connectors for motor cable, encoder cable, power supply, 576005 NEKM-C-101)
reference switch, STO safety function

Assortment of plug connectors for motor cable, encoder cable, power supply, 2948940  NEKM-C-141)
reference switch, STO safety function and 10-Link

1)  Plug connectors are included in the scope of delivery of the motor controller.

Ordering data — Connection options from I/0 interface to controller
Description Cable length Part No. Type
[ml]

Connection block

Ensures simple and clear wiring. The connection to the motor | - 8001371  NEFC-S1G25-C2W25-S7
controller is established via the connecting cable
NEBC-S1G25-K-....

Connecting cable
Connects the motor controller to the connection block. 1.0 8001374 NEBC-S1G25-K-1.0-N-S1G25

@ 2.0 8001375 NEBC-S1G25-K-2.0-N-S1G25
@ 5.0 8001376 NEBC-S1G25-K-5.0-N-S1G25

Control cable

Is connected to the motor controller. The other end comprises | 3.2 8001373 NEBC-S1G25-K-3.2-N-LE25
w individual flying leads.

Plug connector

25-pin Sub-D plug connector. Each wire can be individually - 8001372  NEFC-S1G25-C2W25-S6
assembled using screw terminals.

Ordering data — Cables?)
Description Cable length Part No. Type
[m]

Connecting cable between fieldbus module CTEU and motor controller CMMO-ST

- Min. bending radius: 75 mm 1 569840  NEBU-LE5-K-1-M12G5
W - Suitable for use with energy chains
/ - Ambient temp.:

-25..+70°C

1)  Further cable variants on request.

12 => Internet: www.festo.com/catalog/... Subject to change - 2016/03



Motor controllers CMMO-ST

Accessories

Ordering data - Cables?)

FESTO

For type Description Cable length Part No. Type
[m]
Motor cable
EPCO-16 Straight plug connector
ERMO-12/-16 - Min. bending radius: 62 mm | 1.5 1449600 NEBM-M12G8-E-1.5-Q5-LE6
EMMS-ST-28 - Suitable for use with energy 2.5 1449601 NEBM-M12G8-E-2.5-Q5-LE6
chains 5.0 1449602 NEBM-M12G8-E-5-Q5-LE6
- Ambient temp.: 7.0 1449603  NEBM-M12G8-E-7-Q5-LE6
-40 ...+80°C 100 1449604 NEBM-M12G8-E-10-Q5-LE6
EPCO-25/-40 Straight plug connector
ELGR-35 - Min. bending radius: 62 mm | 1.5 1450368 NEBM-S1G9-E-1.5-Q5-LE6
ERMO-25/-32 - Suitable for use with energy | 2.5 1450369 NEBM-S1G9-E-2.5-Q5-LE6
EMMS-ST-42/-57 chains 5.0 1450370 NEBM-S1G9-E-5-Q5-LE6
- Ambient temp.: 7.0 1450371 NEBM-S1G9-E-7-Q5-LE6
-40 ...+80°C 100 1450372  NEBM-S1G9-E-10-Q5-LE6
EPCO-25/-40 Angled plug connector
ELGR-35 - Min. bending radius: 62 mm | 1.5 1450736  NEBM-S1W9-E-1.5-Q5-LE6
ERMO-25/-32 - Suitable for use with energy | 2.5 1450737 NEBM-S1W9-E-2.5-Q5-LE6
EMMS-ST-42/-57 chains 5.0 1450738 NEBM-S1W9-E-5-Q5-LE6
- Ambient temp.: 7.0 1450739  NEBM-S1W9-E-7-Q5-LE6
-40 ...+80°C 100 1450740 NEBM-S1W9-E-10-Q5-LE6
ELGR-45/-55 Straight plug connector
4 ” EMMS-ST-87 - Min. bending radius: 80 mm | 1.5 1450834 NEBM-S1G15-E-1.5-Q7-LE6
N = - Suitable for use with energy | 2.5 1450835 NEBM-S1G15-E-2.5-Q7-LE6
chains 5.0 1450836 NEBM-S1G15-E-5-Q7-LE6
- Ambient temp.: 7.0 1450837 NEBM-S1G15-E-7-Q7-LE6
-40 ...+80°C 100 1450838 NEBM-S1G15-E-10-Q7-LE6
ELGR-45/-55 Angled plug connector
EMMS-ST-87 - Min. bending radius: 80 mm | 1.5 1450943 NEBM-S1W15-E-1.5-Q7-LE6
- Suitable for use with energy | 2.5 1450944  NEBM-S1W15-E-2.5-Q7-LE6
chains 5.0 1450945 NEBM-S1W15-E-5-Q7-LE6
- Ambient temp.: 7.0 1450946  NEBM-S1W15-E-7-Q7-LE6
-40 ...+80°C 100 1450947 NEBM-S1W15-E-10-Q7-LE6
Encoder cable
EPCO-16/-25/-40 Straight plug connector
ﬂ ELGR-35/-45/-55 - Min. bending radius: 68 mm | 1.5 1451586 NEBM-M12G8-E-1.5-LE8
% ERMO-12/-16/-25/-32 - Suitable for use with energy | 2.5 1451587 NEBM-M12G8-E-2.5-LE8
EMMS-ST-28/-42/-57/-87 chains 5.0 1451588 NEBM-M12G8-E-5-LE8
- Ambient temp.: 7.0 1451589 NEBM-M12G8-E-7-LE8
-40 ...+80°C 100 1451590 NEBM-M12G8-E-10-LE8
EPCO-25/-40 Angled plug connector
m ERMO-25/-32 - Min. bending radius: 68 mm | 1.5 1451674 NEBM-M12W8-E-1.5-LE8
% EMMS-ST-42/-57/-87 - Suitable for use with energy | 2.5 1451675 NEBM-M12W8-E-2.5-LE8
chains 5.0 1451676  NEBM-M12W8-E-5-LE8
- Ambient temp.: 7.0 1451677 NEBM-M12W8-E-7-LE8
-40 ...+80°C 100 1451678 NEBM-M12W8-E-10-LE8

1) Othercable lengths on request.

2016/03 - Subject to change

=> Internet: www.festo.com/catalog/...

13



Product Range and Company Overview

Our experienced engineers provide complete support at every stage of your development process, including: conceptualization,
analysis, engineering, design, assembly, documentation, validation, and production.

Custom Automation Components Custom Control Cabinets Complete Systems
Complete custom engineered solutions Comprehensive engineering support Shipment, stocking and storage services
and on-site services

With a comprehensive line of more than 30,000 automation components, Festo is capable of solving the most complex
automation requirements.

Electromechanical Pneumatics PLCs and 1/0 Devices
Electromechanical actuators, motors, Pneumatic linear and rotary actuators, PLC’s, operator interfaces, sensors
controllers & drivers valves, and air supply and 1/0 devices

Supporting Advanced Automation... As No One Else Can!

Festo is a leading global manufacturer of pneumatic and electromechanical systems, components and controls for industrial
automation, with more than 16,000 employees in 60 national headquarters serving more than 180 countries. For more than 80 years,
Festo has continuously elevated the state of manufacturing with innovations and optimized motion control solutions that deliver higher
performing, more profitable automated manufacturing and processing equipment. Our dedication to the advancement of automation
extends beyond technology to the education and development of current and future automation and robotics designers with simulation
tools, teaching programs, and on-site services.

Quality Assurance, IS0 9001 and I1SO 14001 Certifications
Festo Corporation is committed to supply all Festo products and services that will meet or exceed
our customers’ requirements in product quality, delivery, customer service and satisfaction.

1S0 9001
1S0 14001

To meet this commitment, we strive to ensure a consistent, integrated, and systematic approach to
management that will meet or exceed the requirements of the ISO 9001 standard for Quality
Management and the I1SO 14001 standard for Environmental Management.

14001:CERTC5-16248A-2006-AQ-ESN-TGA

9001:CERTC5-16248-2006-AQ-ESN-TGA

© Copyright 2013, Festo Corporation. While every effort is made to ensure that all dimensions and specifications are correct, Festo cannot guarantee that publications are
completely free of any error, in particular typing or printing errors. Accordingly, Festo cannot be held responsible for the same. For Liability and Warranty conditions, refer to our
“Terms and Conditions of Sale”, available from your local Festo office. All rights reserved. No part of this publication may be reproduced, distributed, or transmitted in any form
or by any means, electronic, mechanical, photocopying or otherwise, without the prior written permission of Festo. All technical data subject to change according to technical
update.

.
J:_" @ Printed on recycled paper at New Horizon Graphic, Inc., FSC certified as an environmental friendly printing plant.
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Festo North America
T

Festo Regional Contact Center

Canadian Customers

Commercial Support:

Tel: 1 877 GO FESTO (1 877 463 3786)
Fax: 1 877 FXFESTO (1 877 393 3786)
Email: festo.canada@ca.festo.com

USA Customers

Commercial Support:

Tel:1 800 99 FESTO (1 800 993 3786)
Fax:1 800 96 FESTO (1 800 963 3786)
Email: customer.service@us.festo.com

Subject to change

[1]Festo Canada
Headquarters

5300 Explorer Drive
Mississauga, ON

[4] Festo United States
Headquarters

Festo Corporation

395 Moreland Road
Hauppauge, NY

[2] Montréal [3]Québec City

5600, Trans-Canada 2930, rue Watt#117
Pointe-Claire, QC Québec, QC

HOR 1B6 G1X 4G3

[5] Appleton Detroit

North 922 Tower View Drive, Suite N 1441 West Long Lake Road
Greenville, WI Troy, MI

54942 48098

[6] Chicago Silicon Valley

85 W Algonquin - Suite 340 4935 Southfront Road, Suite F
Arlington Heights, IL Livermore, CA

60005 94550

Technical Support:

Tel:1 866 GO FESTO (1 866 463 3786)
Fax:1 877 FX FESTO(1 877 393 3786)
Email: technical.support@ca.festo.com

Technical Support:

Tel:1 866 GO FESTO (1 866 463 3786)
Fax:1800 96 FESTO(1 800 963 3786)
Email: product.support@us.festo.com

Internet: www.festo.com/us



	Motor controllers CMMO-ST
	Key features
	Type codes
	Technical data
	technical data
	Dimensions
	Ordering data

	Accessories
	Plug connector
	Connection block
	Connecting cable
	Control cable
	Plug connector
	Cables
	Connecting cable

	Cables
	Motor cable
	Encoder cable




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




