Solar Manufacturing &

ISTE N Assembly Solutions
THINK.
SOLVE: e

Rockwell

yright © 2009 Rockwell Automation, Inc. All rights reserved. Allen-Bradley - Rockwell Software All‘l'oma'l'lﬂn




OEM Business Drivers

Global opportunity & increased

competition Faster time to
market

Advancements In technology &
knowledgewer total cost to design, develop,

deliver

Improved machine productivity /
differentiation Innovation, throughput,
performance

Reduced risk & improved service
Cooperative business
partnerships

Efficient use of resources
Sustainable production
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Global opportunity & increased competition

s

Trends & Impacts:

* New opportunities outside home market

* Increased competition appearing from other global regions
« Users demand shorter delivery times

You Need: Faster Time to Market

* Products, solutions and services to shorten design, test and commissioning
cycles while providing custom machinery within standard build cycles to
defend market share and increase opportunities

Rockwell Automation Response:

 Ability to use different languages: HMI and development

» Solutions that reduce wiring, system costs and machine build time
» Products designed for global compliance

 Integrated Architecture™ helps improve time to market with its unparalleled
functionality, flexibility, and scalability ‘
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Advancements in technology & knowledge
—

Trends & Impacts:

* Reuse of technology for many different applications due to standards adoption
 Proliferation of development and software tools

* More readily available training and access to knowledge and skills

You Need: Lower Total Cost to Design, Develop and

Deliversw

« Standard components, reusable engineering content and outsourcing to help
reduce costs involved in machine development continuum

Rockwell Automation Response:
 Integrated Architecture eases application of standardization methodologies

« Mechatronics Design Tools make it easier to select, size and optimize motion
control systems

« Software library of code and faceplates follows Foundations of Modular
Programming

— Increases design efficiency
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Improved machine productivity / differentiation
—

Trends & Impacts:

» Greater requests to access and use available information to maximize machine
performance

* End users demand increased machine efficiency and productivity
« Longer warranties, up to 5 years, being offered to differentiate

You Need: Innovation, Throughput, Performance
* Technology that can give you a competitive advantage

Rockwell Automation Response:
* Improved productivity through integrated safety and On-Machine approach
« “Stay home” - respond to critical situations with remote diagnostics

 Information-enabled solutions for MES integration, OEE availability and
enhanced security
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Reduced risk & improved service
—

Trends & Impacts:

* End users require quicker parts delivery with less lead time globally
* Relationships based on mitigation of risk

* Meeting global standards

You Need: Cooperative Business Partnerships

« Partnerships with companies that can provide the right balance of products,
expertise, and global support

Rockwell Automation Response:

» Drive out costs and help increase business efficiencies using available services
* Industry-focused OEM team

« Competency Centers provide help optimizing machine development

» Global services and support
— One number for parts anywhere globally
— Regional parts management agreements
— Field service options from start-up support to fabrication to training and othe
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Efficient use of resources
—

Trends & Impacts:
* Rising costs of energy & raw materials — energy conservation & efficiency

« Environmental responsibility & resource management — reduce waste, carbon
footprint & costs

* Increased worker safety and equipment protection

You Need: Sustainable production

» Cradle-to-cradle machine design — optimize the electrical, mechanical, and
environmental requirements and allow flexibility for multiple purposes
throughout its useful life

* Improved operating efficiency of your machine
» Energy efficient machines that integrate technologies to minimize energy usage

Rockwell Automation Response:

» Improved productivity and machine uptime with integrated safety, vibration moni (
OEE metrics :

 Drives and motion products that help reduce energy consumption and eliminate |.
* Remote diagnostics to troubleshoot equipment in the field and reduce travel i
 Machine flexibility and scalabilityoaithdategrated-Architectuerved. 7




OEM challenges for
Solar Manufacturing & Assembly Machines

Faster time to market

Machine Builder * Reduce lead time to build, test, and ship machines
Efficiency: « Reduce time to market of new machine designs

Machine/Equipment
Optimization; Builtto accepted standards and easily integrate with other

equipment

End User: ° Seamless integration & support with rest of production line
* Eliminate custom one-off tools with flexible equipment

Lower total cost to design, develop and deliver

Machine Builder Reduce integration of components from various suppliers
Efficiency:

Machine/Equipment * Designed-in flexibility to run multiple recipes
Optimization: « Designed-in state machine to drive OEE calculations

End User: ° Ease of operator setup and use
» Ease of technician maintenance
* Actionable information when downtime events occur
* Flexible/scalable designs that adjust to process technology
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OEM challenges for
Solar Manufacturing & Assembly Machines

Innovation, throughput, performance

Machine/Equipment ¢ Smooth motion; eliminate jerk leading to substrate
Optimization: breakage or material defects

* Reduce waste and increase throughput with precise
tension & position control modules

* Process consistency & line stabilization with APC and
closed loop process control

 Designed-in data structures supporting track and trace
requirements and OEE calculations

End User: °© High first-pass yields

* OEE - Increased equipment utilization; reduced
unplanned downtime

» Access to equipment data for process optimization

» Access to panel manufacturing details to support warranty
* Remote support from OEM and controls vendor

» Enhanced diagnostics to quicken troubleshooting

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 9



OEM challenges for
Solar Manufacturing & Assembly Machines

Cooperative business partnerships

Machine Builder < Partners capable of delivering the right service and

Efficiency: ~ Supporton-time _ _
» Teaming with other OEMs to supply integrated lines

End User: ° High reliability, rapid serviceability, and parts availability
when failures do occur
« Joint development with OEM for new equipment
« Align required equipment functionality to meet the
process technology roadmap

Sustainable production

Machine/Equipment * Reduce/eliminate use of toxic materials
Optimization: ° Reduce raw material waste
* Reduce energy consumption during processing

End User: ° Reduce substrate waste
* Recover raw materials from slurries, water, etc.
* Recycle panels after useful life
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Machine Builder Efficiency T
Design productivity tools reduce engineering time A ~’
— Standard, reusable software modules and Add-on-INStructions | |5 e ll

Rockwell Automation Solution Capabilities for
Solar Manufacturing & Assembly Machines

(AQls)
— Motion Analyzer

— Integrated state machine shortens time to implement OEE
solutions

Integrated Architecture

— Scalable, multi-discipline Logix platform with single programming
environment

— Seamless connectivity from power and control components to
enterprise information systems

Quick lead time and off-the-shelf components

Engineering expertise and support to help decrease time to
market

— Meet customer commitments
— Meet your tradeshow deadlines with new equipment launches

Supply Chain solutions

— Klttlng vendor managed inventory, panel outsourcing
Capyright © 2009 Rockwell Automatian, Inc. All rights reserved.
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Rockwell Automation Solution Capabilities for
Solar Manufacturing & Assembly Machines

Machine/Equipment Optimization
 Kinetix integrated motion
— Smooth motion operation & precise tension/position control modu.\,o

« High-speed linear motors, actuators, and gantries for increased
machine throughput

* Logix control and integrated motion
— Quickly adapt to process technology evolutions
— Advanced Process Control (APC) functionality

* Robotics integration with Kinematics

— Supports variety of robot configurations (e.g. Scara, Delta, H-bot, § -
bOt) Lo o |_ |

— Integrate with 3" Party robot controllers on EtherNet/IP or DewceNet

* Modular code compliant with industry accepted standards | wso

Heat
CONTROLLED
o PROCESS UNIT

» Pre-configured information-enabled code for data collectien |
needs

- Remote connectivity/diagnostics/troubleshooting ‘”\_/D_ﬂg E’“
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Rockwell Automation Solution Capabilities for
Solar Manufacturing & Assembly Machines

FactoryTalk Metrics DashBoard

End User ' - :ﬁ w_::_‘-_-_,_u,
- Easier operation and setup with Logix platform and mtegrats:E. ‘

Actionable data provided with context via FactoryTalk Suite—-- —-

— Lot tracking and panel genealogy {,_ ———

— Understanding why unplanned downtime events occur e

— Improved diagnostics to troubleshoot issues quickly

— Reporting by role (e.g. manager, operator, technician)
Scalable and flexible platforms

— Adjust process recipes quickly

— Off-the-shelf components eliminate custom one-offs
Standards compliance of automation allows easier “plug-n-play” into
existing line

— Common code allows equipment to be started up n
Global service and parts availability
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Typical Architectures
—
* Process Area - High Availability Process Control

* Process Area - Process and Motion Control

« Assembly Area - Discrete Control

« Assembly Area - Discrete and Motion Control

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 14



Example
Applications:

* Deposition Tools
* Wet Chemical

« Glass Coating

« Screen Printing

Process Area Architecture Example

High Availability Process Control
—

Plant Network

‘ i,'._'i;.rmn-.

| Connectivity to Remote I/O Platforms
(Analog/Digital’'Specialty)
I Connectivity to Intelligent Drives

Themocouples, Transmitters, Valves,
Sensors, Switches, Signaling Devices
Pumps

Redundant Programmable
Automation Controller i G Temperature Control
Process Control fli i L l (Heating and Cooling)
Discrete Control = B — R E Pressure Control
Drive Control | Fiber Link | Gas Flow Control
Water Flow Control
ControlNet
z =_; DeviceNet
2 = T
” ControlNet :}f& Pneumatic
| . Val
[ | la i RF, AC.
Foundanon —t DC Power
| Ficldous HI - Vacuum Supplies
I 1.3t Instl 1a%0!
umanstion m.’:,:::;r n PUIUDG I
1
Turbo/Cryo Mass Flow
Pumps Controllers
Connecltivity to c ivity to Special
Intelligent Instrumentation @m:léy l/g Dﬁ(l:i;y
Transmitters, Control Valves - = =
- AR e 2=
|
[ |
|

I Connectivity to |
Intelligent Motor !
Control
|
Overload Relays, Soft Starters, Pumgps,
Power Monitoring

CentrolNet @ %

Ot

T |

EtherNet/IP

5

Pneumatic
Valves

DeviceNet

Chemical Distribution Units
Gas Cabinets
Gas Distribution VMB
Exhaust Systems

Connectivity to Servo Motors
and Linear Motors/Actuators
with Integrated Motion

Material Handling — Substrate
Conveyance
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Process Area Architecture Example

Process and Motion Control
—

Plant Network

Example Applications:
° |ng0t Growers Temperature Control
(Heating and Cooling)

* Glass Washer Goa Fiow Gontro

. Water Flow Control
 Wire Saws
* Shaping Saws
 Stringer
« Drying Furnace
* Bussing Station
« Laminator

EtherNet/IP

SERCOS DeviceNet

Programmable Automation Controller
Process Control
Discrete Control
Motion Control
Drive Control

Connectivity to
Intelligent Drives

—_———ee e e o

DeviceNet

DeviceNet

Mass Flow
Controllers

Connectivity to
Remote I/O Platforms
(Analog/Digital/Specialty) and
Specialty Networked Devices

Connectivity to Servo Motors
and Linear Motors/Actuators
with Integrated Motion

Connectivity to Intelligent
Motor Control

Ingot Growth — Seed Pulling/Rotation Overload Relays Thermocouples, Transmitters, Valves,
Substrate Conveyance Soft Starters Sensors, Switches, Signaling Devices
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Assembly Area Architecture Example

Discrete Control
—

Plant Network

Example Applications:
- Conveyor Control | I
- Glass Washer B

e e
EtherNet/IP

Connectivity to
| Remote 1/0O Platforms

Connectivity to

Programmable Automation Controller Intelligent Drives : (Analog/Digital/Specialty)
Discrete Control | ' U e
Drive Control Pumps Thermocouples, Transmitters, Valves,

_________________ Sensors, Switches, Signaling Devices
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Assembly Area Architecture Example

Discrete and Motion Control
—

Plant Network

Example Applications:
« Laser Scribe

¢ Load/Unload
Stations |

EtherNet/IP

g ey sy r!:’
o S d

EtherNet/IP |

|

| |
s &
: !;“‘-. i
| |
| |
| |

(" i i i i |

H SERCOS
° -~ |
Inspection Test & Comectiy 0 BTrr—
Sort | YEendeem wc s
. . ] : AIignmgnt of Cells, Modules Remgtr;nﬁé Il\;llgtfgrms
«Singulation e coey | nepectinerGelnMorkies (AnelogIDighal/Specialy) |
H Motion Control : : Sensors, Switches, Signaling Devices
Equipment s e
+ Lay-up Station
| S . | oR | OR I |
° Frammg Station SERCOS  sigagw SERCOS SERCOS  megii

Tl
|

Connectivity to Multi-Axis
Anorad Gantries and
Engineered Scribing Tables
with Integrated Motion

Connectivity to Servo Motors
and Linear Motors/Actuators
with Integrated Motion

Connectivity to Robots with
Integrated Kinematics

Loading and Unloading Material Conveyance Patterning — Laser Scribe
Material Handling Cell or Module Positioning Sorting Applications
Sorting Applications Cell or Module Positioning

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 18


http://literature.rockwellautomation.com/idc/groups/literature/documents/ap/oem-ap060_-en-p.pdf

Integrated Architecture for

Solar Manufacturing
e

: Process
Information Networks

Components

Vision

Process

JAY={®
Features

High Perf.

. Linear Motion
Motion &

Controller Robotics
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Proven Solutions and Industry Experts
—

« Modular Programming and Power Programming methodologies that follow

Industry standards
« Templates for quick code development while allowing creativity for

machine uniqueness
« Technical Consultants can support in applying correct solution

e}
Technical Consultant
| - Senior engineers with
V| = i = extensive field
— T experience
o - _—_-lm Local .
i * Focus: technical
_ a i support and cost
gigz::jags red U Cti O n
50Z_ResetCommands . . .
STty * Machine innovation
ST:Execut.e . .
g%::::ﬁgg * Best praCtlce Sharlng
kg Rwiber RRTEENSS : g Eéj\_fﬁff:;ﬂifﬁr' ° T.rai ning’ .exam p|es’
i side by side
CMO0_virtualdsisobject . . .
s AuiioCiwel g;"umlg:ghuing;°g engineering, experience,
+ [:E EMOZ_PCamBasic kn Owl ed g e
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Value for Solar OEMs
—

« Machine Performance and Differentiation

— Scalable process control capabilities to solve the most demanding process
applications

» Closed loop control with PIDE to model predictive control with Pavilion
software

— Vision integration

— Robot (SCARA, Delta) integration using Kinetix and Kinematics
— High speed linear motion — including engineered tables

— OEE for yield tracking

 Reduced Manufacturing Lead Time and Cost
— Re-usable, modular engineering code speeds engineering effort
— Scalable architecture to match control system to machine requirements
— Reduced wiring and fabrication time
— Reduced troubleshooting and commissioning time

 Lower Supply Costs
— Broad portfolio from single source helps you find what you
— Distributor kitting for single part number orders
— Globally available off-the-shelf replacement parts
— Remote diagnostic capability

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 21



Rockwell Automation Solar Manufacturing &
Assembly Experience

Application Profiles of Solar Manufacturing & Assembly Equipment
with Rockwell Automation Solutions:

i

Wet Processing Equipment

Wet Processing

Y

Anti-Reflective Coating Equipment

9

%]
—
=
=
(=]
3}
=

Stringer Equipment

i

Glass Washing Equipment

Glass Washing
Wafecing  Wire Saw/Wafering Equipment
Laserribe - Laser Scribe/Patterning Equipmers e
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Solar Manufacturing/Assembly - Takeaway
—

 Broad portfolio of control system components to maximize
your machine’s performance

 Tools, training and experience to reduce your manufacturing
time and cost

* Technology and domain expertise to help differentiate your
machines

* Global support and business partnering to help you remain
competitive

e exp

to help you optimize your Solar Manufacturing & Assembly
machine

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 23




Helping You Differentiate Your Machines
—

« Scalable architecture — from component to highly integrated
machines

Modularized design capability — reuse of code

Standardized programming — reduce design, development,
and troubleshooting time

Machine templates — quick implementation of machine
solutions

RSLogix code protection — secure your intellectual property

« Consultants — experts familiar with the industry, machines
and solutions

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 24



Global OEM Team Resources
—

* Global Consulting Team * Industry Leadership
— Resources: 150 — OMAC//ISA
— Extended team: 220 — SEMI
— PMMI
- OEM Team Success — VDMA
— Over 1600 OEMs engaged — UCIMA
— Help machine builder be more — MHIA
successful by reducing total — AIMCAL
cost — PRIMIR
— SGIA
 OEM Competency Centers — CEMATEX
— Northern Europe - Hamburg, — International Standards Groups
Germany « OEM Tools
— Southern Europe - Bolgona, : o
ltaly — Modular Programmlng Gwdelllnes
- Shanghai, China with 1SA-86 standards
— Singapore

— Add-on Instruction (AOI) library
— Sample Code and HMI Face

Copyright © 2009 Rockwell Automation, Inc. ngttet%served. 25
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Closed Loop PID Control

[Controller]Temperature A N
‘s, RSLogix 5000 - MyApplication [_[5]x] ] \V \V

COMMUNICATION PROTOCOL

Fie Edt View Search Logc Commuricaions Took Window Hep

e N 5
ForeesDisaved ] ko

Path” AB_POCA\I\Backplang\d

B 017568l
B [2117560FEM
B 117508180

HEE NG A i)
I | 21| || 121 \myrBOROUtine / Q
Read, [ oo

Function Block Diagram for AutoTune PID
control with Analog Out, Split Range, or Split
Range Time Proportioned

FHHOHEEEE0H :_D

' B3R o D

Auto tune advanced PID with automatic generation of faceplates and
operator interface screens with your choice of Fieldbus or Analog I/O
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Process Faceplate Detail Displays

* The main faceplate display links to several detalil displays. For example, a
PIDE faceplate provides details for:

00p <1410
C) s @ .
Q | 0o
SP PV
37— 10000 | Operator
_I :_ Auto
3] = 50.00
I:_l; = Program |
Je= L
_________ _CasRat |
Sp 44.20 |
Py 41.50
Manual |
cv
L A |
0 4, 1@5 100 %

Load Gains

|

[ [ a0
g A J";
I o o
100.0 -
.P'U' =~ 1. Autotune Tag — 2. Inputs 3. Tune
Mlse Acquired Process Type Flow AY Completed
| PV Change Limit | 100! start |
50,00
_Release | CV Step Size | 101% __Avort_|
~ Status
0K
0.00
521
]
100
e
= 4, Gains
5D Proportional Integral Derivative [~ Process Model —
{1/minj) (min} Time Constant
% 2| slow 0.58575 5.99063 0.00748 5.10000({sec)
0 2| Medium 117150 11.98127 0.01497 | Deadtime
&:52:1 2.30000(sec)
[oa] || & Fost B R 002295 | Gain
= Of current " Tazs1257 197190 | 0.02245] 1.05059
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APC
Powerful Process Control e atlires
] .. . Supervisory
* Production Optimization Model-based
— Portfolio of process B o
optimization capabilities Fuzzy Logic i
— Open & closed loop auto-
tuning
— Advanced regulatory and Logix APC &

unbounded Fuzzy Logic
supervisory control

— Linear & non-linear
multivariable model-predictive
control, real-time economic

Fiiasaw

Loop Tune G -0 J"FN\ A7

W A 3 A % e 7

100 160
50 L 110

0
L 50

-50
L 10

-100
150 - -4
-200 -90
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» Advanced Process Control (APC)
Instructions
— Internal Model Control (IMC) — Compares
actual process error against error

calculated by an internal first order lag plus
deadtime model

— Coordinated Control (CC) - Controls a
single process variable by manipulating as
many as three different outputs

— Modular Multivariable Control (MMC) -
Controls two process variables to their
setpoints using up to three controller
outputs

* APC Instructions yield
— Tighter Control
— Better Responsiveness to process upsets

©c o ©°
o o o

0.0

©c o
o o

o o o o o o o

Logix Based Advanced Instructions

IMC_01

IMC

Internal Model Control

0.0
PV CVEU [O
0.0
] SPProg SPO
0
] SPCascade ProgOper [3)
0
(] RatioProg CasRat |3}
0
] CVProg Auto [3)
0
] HandFB Manual [3)
0
& ProgProgReq verride 131 ceon
cCc
] ProgOperReq
Coordinated C |
E] ProgCasRatReq 0.0
PV
] ProgAutoReq 0.0
] SPProg
- 0.0
£l ProgManualReq d cviprog
=] ProgOverrideReq O'OC CV2Prog
0
=] ProgHandReq oc CV3Prog
&l ProgProgReq
0
=] ProgOperReq
0
OE ProgCV1AutoReq
(=] ProgCV2AutoReq
0
=] ProgCV3AutoReq
0
=] ProgCV1ManualReq
0
=] ProgCV2ManualReq
0
(] ProgCV3ManualReq
0
=] ProgCV1OverrideReq
0
OE ProgCV20verrideReq
=] ProgCV30verrideReq

JAY={
Features

0.0
CVIEU [0
0.0
CV2EU [0
0.0
CV3EU [0
0.0
sP[O
0
ProgOper [=
:'0 MMC_01
Cvl
MMC
CV2A
CV3A Modular Multivariable Control
0.0 0.0
CViMafif PV1 CV1EU O
0.0 0.0
cvaMaf] PV2 CV2EU [
0.0 0.0
Cv3Mafyf SP1Prog CV3EU[D
0.0 0.0
CV1Oveit] SP2Prog SP1 O
0.0 0.0
CV20veff] CV1Prog SP2 D)
0.0 0
CV30vef CV2Prog ProgOper [Z1
0 0
[ CV3Prog CV1Auto (3}
0 0
=} ProgProgReq CV2Auto (3}
0 0
 ProgOperReq CV3Auto (3}
0 0
] ProgCV1AutoReq CV1iManual [3)
0 0
=] ProgCV2AutoReq CV2Manual [31
0 0
] ProgCV3AutoReq Cv3Manual [z}
0 0
i ProgCV1ManualReq CV1Override [7)
0 0
=] ProgCV2ManualReq CV2O0verride |31
0 0
[f] ProgCV3ManualReq CV3Override [3)
0
[} ProgCV1OverrideReq
0
] ProgCV20verrideReq
0
] ProgCV3OverrideReq

Model Based Functions to replace PID controller

for loops with long lags and dead times
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Fuzzy Logic Capabilities: FuzzyDesigner

Expert Knowledge is transformed using Fuzzy “if/then” rules to
describe a relation between input and output variables in the
followmg form:

v Es - Egg’ 7'
DDIDDD@ ﬁiﬁﬁ QE B k'?

egg_dirt

Plant State Information

tlon THEN conclusion

EFUZZY Feedforward
SUPERVISOR

PID

SP

CONTROLLER —
PV
Fuzzy Supervized Bl CO"tI'O' Systen‘s
" Gner -controller
;gbly» i WdelFbIlecndC;vl':t oller _‘_J i - sumWiSOT
.E/':'IDOIH Esf;* o p I I
Ermor_Change Enor, U:S-gs‘ Prm Dim[K)SiS
Ory_mie O 3"0‘ -process state classification
Tempetature Tel noe ?JE’ For DeCiSiOII Makim
R (et -decision support system
Control_Action  Control_Action
99.700005 « FO ti'u
' - prediction model
Fuzzy Designer Add-On Instruction
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ope e e e . APC
Pavilion: Maximizing Operational Performance
<

« Maximum profitability is realized by operating a process as close to its
constraints as possible while maintaining an appropriate margin of

Specification Target or Limit

KEYTARGET

Before Model
. Predictive Control

With Model Predictive Control
& Optimization

HOLINOW

>
<
>
-
<
N
m

TIME
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Motion - Execution Simplification

- Canned Application Code S I

— Application code and user o S e t0e |
interface allows easy setup and et L N
operation of 2-3 axis indexing e
applications '

— Streamlines programming and
setup when using multi-axis MP- TR EREHLE
Series linear stage systems and i
RSLogix 5000 kinematic features e e

— Includes application profile i‘j’:‘:_m“

instructions, faceplates, and ACD e
file o | | CEEC

Rockwell
Automation

Rockwell
Automation

Rockwell
Automation
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Robot Integration

Motion &
Robotics

Supported Robot Geometry (4-5
AXis)

* SCARA

* Articulated Independent

* Articulated Dependent

* Delta 2 Axes

* Delta 3 Axes

* Delta SCARA

Integration via Network
niegration via MetWorks Integration via Logix/Kinetix

Ethem Log i x K- t _
DeviceNet- 2> Kinetix

Flexible options for robot controller connectivity or
utilize the Kinematics integrated solution with the Logix platform

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 35



Robotics Integration
Robotics

Kinematics feature integrated in Logix Platform

Rockwell Automation

EtherNet/IP

One hardware platform and fewer networks =

reduced panel space and cost/complexit
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Robotics Integration Motion &
FactoryTalk View ME project comes with the template S

Path Parameters Sectio . Path Cavity Target Definition

e gt S ' " .«
= [ Jeomimsn 1
et e, Sy B o v - - -
] { A oA M -
] I e
- —— 3
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i .
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. LI S— 8000 |y P te o
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EL L T DS L SER—
st e
- ¢ P ————e ‘
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Standards Option
ISA-88/Phase Manager/State Model

Classic Design

RSLogix 5000 - CLX_LG in CLXLGAC.ACD [Emulator]
e Edit View Search Logic Communications Tools  Window Help

#& RSLogix 5000 - INL6_Lab in IN16_Lab_final.ACD [1789-L60]

File Edit Wew Search Logic Communications Tools ‘Window Help

EB Caontraller Ly LG ;Igl_l E| a Controller IN1E Lab
..... [ Contraller Tags =R ‘ ol Controller Tags
I - !
----- 23 Controller Faulk Handler —I glﬁlg (23 Contraller Faulk Handler
----- 23 Power-Up Handler —= = \ E “-[13 Power-Up Handler
(-4 Tasks R i n - & a Tasks
B- *\% MainTask e T R j EI @ MainTask
- -8 MainProgram Cﬁ MainPragram
Program Tags
Eﬂ PreMixPM200_MainR.outine =
Add_Material_Phase "% Dwners): RSLogis 50001
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AddEggs
gl ilk:
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coding state
enforcement logi o -

— " Reset Abort
""" e G Complete [ Stopping j —)E Ahorting j
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_ | |
L O g I C ------ o[ Trends

Reszetting
A A

Restarting

l Eﬁ, Skrings
l m-Cf Predefined
----- -0 module-Defined
----- 3 1f0 Configuration

Resume e
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I - Predefined
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logic steps for
each state.




Using Add-On-Instructions (AOls)

Classic Design With AQls

« Multiple rungs/instructions  Single instruction
« Multiple copies = error prone » Multiple instances inherit all
changes changes
« Difficult to version control and » Version controlled and locked to
synchronize with documentation synchronize with documentation
* Reuse is complicated * Import/export instruction to XML
files to create libraries of reusable

objects

..... F— il fesd I
walve walved |:| = i e
Carmman d InputPaint

Cut CutputPoint
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Integrated Drive Control - HMI Drive Faceplates

——PoweerFlex_F0EC_A0]

° P ower I: I ex F ace p I ate S E—.T;TSSEEEEE_EE’ESI Mh;tnéfigﬁ | ests_OperatorModeEnabled —

ot PowerFlex_TOEC hdotar 50 HC Stz ProgramidodeEnabled —

— Uses Drive Add-On-Instructiongr-seeedsreeiie R N

Inp_ScaledSpeedhin u]

Infeed Motor 1
N 3 @

<]

Infeed Motor 1

X F 7

%]
©

o]

Mamm & Actve = | Forward | e <
Fault 0 Ready =1 ’
1 il
Preconfigure ] 50 =
orwar
d MRet. OO 2 Pen
GO'[O DISplay 010-2?-54 AW 100:33:54 21
i Operator Slyoitagel ™current Mgpeed !
Buttons PF 70/70 EC
Status and Operator
>, 4 1 — —
Infeed Motor 1 Infead Motor 1 Infeed Motor 1 Infeed Motor 1
L) | - Il L7
Nl =R PP ®E el PE B | |larm = 0
NNNNH Comm Fault Timer Preset LI e ~ A Help - Mantial Currtru_l :
Monitor the AC line for high line Operator’Program PB: Togoles the devize
NNNN Decel. Time (Seconds) vinltage of transtent conditions. Bus control between the operator display or
. DC bus voltage exceaded overvoltage can alse be cansed by program caontraller,
NNNN Accel. Time {Seconds) maximum valie. motor regeneration. Extend the
$555555555555555555 | Device Name deceltime or install dynamic brake Indicator Color Code:
. aption. =1 = In-Active/De-ene-gizediCof
5555555555555555555 | Speed Units B = Active/EnergizedOn
B = AlarmiFault
Program ’ “ "'
Device _ Device Dla%n_ostlcs _ Operator Help
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Faceplate and AOI Sets

« Leveraging the tools to maximize results
- Easily integrate PowerFlex or Kinetix drives with Logix and PanelView

RSLogix 5000

Device Integration and<4p)jg=Ye o) ga=1F:1410]8
Add-On Instructions

Preconfigured Device &
Application Faceplates
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FactoryTalk Historian Machine Edition @

Based on “OSI PI Inside”

* Module based Historian
- Backplane speed data collection - ﬁ
* More granular data e 1T —
» Solid State data collection on NAND g ==~ | o
* Interfaces with existing Pl installatio .g;; -
- i - A";‘j
ENterprise g . = “ i o
| Distributed = -

Historian
Site
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Why are we
not meeting
our
Production
Goals?

Appropriately Delivered Inform

ra- | Py

FactoryTaIk Metncs DashBoard

OEE == Mean Time Between Failure E Mean Time To Repair

04 Label -
04 Label - 52

intenanc

e is fixing
our top ron
breakdown sition

IS | is.
ncing a
n_ount

0 04 Label

| Availabilty Quality Performance[ | OEE I Good Part % Scrap Part %

Machine State

b

0 - |
A \,.nh_ 10 ___—3_“‘__2— : ;
i Mad‘l'le Faults Operator Faults Burns ”~
L 04 Label !
[ I Duretion in Minutes —— state Count |

Fixing that
problem.

Copyright © 2009 Rockwell Automation, Inc. All rights reserved. 43



Information Enabled -
Production Results (reporting)

Information

Tracking Data - Genealogy

Serial Numnber |SH3424
M 42 of3 b bl [100% =T Find | Hext  [Select a format Elewer @ S
Unit Transactions
TRX Time TRX Name Operator Route Step Operation Production Line  Work Center Reason
7/15/2008 |UnitCreats g PY Route PY Production
6:46:46 PM Line
7/15/2008 |UnitdddToQueue logize PY Route PY Production
6:46:46 PM Line
7/15/2008 |UnitChangeSerialNumb | logix PY Route P Production - -
614645 PM o Line P d t D t Y |d
7/15/2008 |UnitStart gz PY Route 010 Serialize PY Production Serialize rO u C I O n a. a I e
6:49:14 P Line
7/15/2008 | UnitCormplete logine PV Route 010 Serialize P Production Serialize OK | o YRR &
6:49:35 P Line '_(e p l l_
7/15/2008 |UnitaddToQueus longise PY Route 010 Serialize P Production
6:49:35 PM Line Yield R
7/15/2008 |UnitStart g PY Route 020 Front Deposition | PY Production Front Depasition = EPDI‘t
6155145 P Line Rockwell Automation
LISTEM. THINK, SOLVE.
7/15/2008 |UnitConsums g PV Route 020 Front Deposition | PY Production Front Deposition
6155147 PM Line 5 5 5 .
7/15/2008 |UnitZonsume logize PV Route 020 Front Deposition | P Production Front Deposition Total Units Units Passed Units Failed
£:55:48 Fi Line BE3 80 212
7/15/2008 |UnitZonsume logize PV Route 020 Front Deposition | P Production Front Deposition BB3 37 212
6:55:49 PM Line
7/15/2008 | UnitComplete logix PY Route 020 Front Deposition P4 Production Front Deposition Ok
6:55:49 P Line
7/15/2008 |UnitaddTonueue Ingix Py Route 020 Front Deposition | Py Production Serial Number Operation Pass/Fail Complete Time Yield
6:55:49 P Line
7/15/2008 |UnitStart Ingix PV RoLte 030 Laser Serbe 1 Py Procction | Laser Seribe 1 Shz7Ts Final Test B THS2003 101337 AW 400
£156:06 PM Line
SN2774 Final Test (o 71572006 10:13:56 AM
7/15/2008 |UnitCorplete g PY Route 030 Laser Scribe 1 P Production Laser Scribe 1 oK
Eree el P Lne Sh27Ts Final Test C 7A15/2008 10-14:15 AM
7/15/2008 |UnitAddToQueus g PY Route 030 Laser Scribe 1 PY Production =
6:56:20 PM Line SNZTTE Final Test ] 7H52008 101432 AM| S 200
7/15/2008 |UnitStart g PY Route 040 VD PY Production VD ©
6:56:35 FM Line SN2777 Final Test A 7/15/2006 10:14:43 AM
7/15/2008 |UnitConsume logize PY Route 040 VD PY Production VD
6:56:54 P Line SN2778 Final Test [ 71572008 10:58:15 AM
7/15/2008 | UnitConsume logix PY Route 040 D P Production D o
6156155 P Line SN2779 Final Test A 7H5/2008 10:58:53 AM 2
c A
ZG&SEEUE?JI UnitZonsume logix PY Route 040 D ﬁ\:fmductmn D ShaTED Final Tost 5 7B 105829 A4
SM27E1 Final Test B 7572008 11.00:08 AM
Sh27E2 Final Test B 7115/2008 10:04:43 A
SM27E3 Final Test [ 71572008 10:05:17 AM
SM27E4 Final Test C TA5/2008 10:05:51 AM
SN2785 Final Test B 7/15/2006 10:06:23 AM
SN2786 Final Test [ 71572008 10:06:56 AM
4l
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Logix Control Platform

 Multidisciplined
— Encompasses six control
disciplines
— Common development
environment streamlines
design, training & mainte___}
 Scalable
— Matched to your requirements
— Built to protect legacy
Investments
* Information-enabled & Open

— Designed to integrate easily
with information systems

— Based on open, accepted
Industry standards

ed. 45



Driving Productivity
With Integrated Control

* Discrete * Batch

Runs complex systems of digital Runs systems based on

inputs & outputs discontinuous steps applied to raw
- Used in the manufacturing of individual materials

products and sub-systems - Built to drive productivity, quality & flexibility
- Built for reliability & ease of use - Designed to help ensure consistency &

regulatory compliance

* Motion - Safety
Provides a simplified method for Used for hazardous applications
governing the precise position & where protection of people, the
velocity of machinery environment or plant equipment is

- A seamless, high performance solution required

- Integrates sequential, motion, power & - Designed to improve both safety &
mechanics into a single platform productivity

- Uses same platform & development
software as our standard control systems

- Process * Drives
Runs high-availability systems based  Used to accelerate & run a load at a
on continuous processes applied to required rate & determine the braking
raw materials forces needed to stop it

- Designed to improve productivity, quality, - Built to minimize energy costs
consistency & flexibility - Designed to extend equipment life &

- Built to help enable regulatory compliance improve throughput
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Multidisciplined Control Q

« Sequential motion, process, batch, safety and drives control
within a single control platform (or even a single controller if
desired)

* Programmed with one software package - RSLogix™ 5000

Conventional Approach Integrated Architecture
s g e R
: Motion Process/Batch  Drive Safety (= : Y Processor
Muliiple e ===
Processors ‘-"' 111 w T
Mulliple Software o M 1 Software
Packages (© R | Package
fon Servo P I
Differen : :} D — Native Languages
: % and Industry-
Programs and %‘ Specific
Langiges D].D Instructions
L] i
Mullple B e
Engineering & B c Engineering &
Support Support
Perscnnel Péfscinel
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Preferred Integration T
of HART Instrumentation Networks
Instrument Display & Faceplates
Instrument FTView SE Display
Function Block
0 15 | —
e —_—
- Documentation for setup and e T e g neld
operation o ¢ (G
Click on global —= K4 @
« AOIs for 2-way exchange of datéetument ! Analog BV oviet 0 =
. . ANALOG PV B o
between View and ControILoglx-,[mﬂF

0 LL 10

» View faceplates for instruments
connected to ControlLogix HART
I/O Coamm QK
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Process Network Connectivity & Process

Asset Management Networks
* Application based process network selection COMMUNICATION PROTOCOL

— HART

« All the benefits of digital communication without loosing
the simplicity of analog

« Control with all 4 process variables without additional
configuration

— Foundation Fieldbus and Profibus PA
 Linking Device architecture for maximum flexibility
* Plant-wide connectivity via EtherNet/IP

* Device Management

— Management of intelligent process instrumentation throughout
the lifecycle

— Process device calibration records management from handheld
to archive

« Condition Monitoring

— Predict or prevent impending failures of process instrumentation
with centralized device information

« Change Management

— Safe, secure, and versioned storage of configuration
information

Reduce installation and startup time with wide support of HART

and process instrumentation fieldbus technologies
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Delivering Exceptional Components
for Your Application :

* Power « Operator Interface
— Circuit breakers, disconnect — Push buttons, signals &
switches, contactors & alarms, electronic operator
starters... interfaces...
« Connectivity - Safety
— Terminal blocks, wiring — Safety contactors & control
systems, distributed I/O, relays, integmmgk switches...
DeviceNet media...
* Logic

— Relays, timers, temperature
controllers, small controllers...

» Sensing & Switching

— Photoelectric sensors, limit
switches & proximity

Quality components increase functionality & last Ionger — savmg you time &

money



The Safety Portfolio - ever expanding

Presence Sensing Devices

gl
b
"B
-0
l.' |
4 ' !
R B

Apphed Safety Solution
.
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Integrated Vision with Cognex

Ethernet/IP Insite Camera
— Smart Camera, No PC required

— Vision Guided/Compensated
Motion

— Bunt in Ethernet/IP, Tags show up

RSLogx S000 anex [1756.
mmwmmm[oﬁww

||B|DIBJ Ql | l"‘l 21 “ =l élij‘ilf—
CETHIPAV
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High Performance T
Linear Motion Solutions ety

nponent Building Blocks: Loading, Testing & Sorting Applications

AN

_——
) Al \ B

LC Series — LZ Series — Linear & Ball Screw Stages Hydraulic/Pneumatic

Ironcore Motor Ironless Motor Electro Replacement

dard Multi-Axis Systems: Tabbing, Stringing, Bussing, Taping and Dispensing

Stacked Stages 4 XY Gantries

Engineered Systems: Scribing

Custom Tables

Optimized Motor Topologies Provide High Performance & Valueg
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