Our Motion and Control Engineering Experience

The industry al ways wel come, and | ook forward to innovation
for the nost powerful, nost versatile and, if we neasure
cost in terns of throughput, the nost cost effective notion
controller solutions. Fromgrinding the corrective | enses
for the Hubbell Deep Space Tel escope with the sub-nanoneter
resolution, to noving the 90%full scale replica of the
Titanic for the bl ockbuster novie, to operating the world's
fast est pick-and-place machi nes, to the nore commonpl ace
application of precision notion control in nmachine tools,
assenbly lines and process production |ines, Next
Ceneration Technology in notion controllers can effectively
put to work, inproving quality, increasing productivity and
| owering costs per part. Products made from such advanced
technol ogies play an inportant role in virtually everyone's
life every day.

At Entiv we also believe that open and real -time data base
software as a core technol ogy conponent, when conbined with
devi ce's enbedded real -tine object oriented software, w ||
provide the ability to gather and broadcast machi ne data

t hroughout the manufacturing enterprise via the Internet.
Access to machi ne data that can be pushed across a factory
Intranet or the Internet gives the OEMthe opportunity to
of fer additional services such as online support, online
engi neering, and renote machi ne and process di agnostics to
their custoners. This al so denonstrates our belief that the
future of manufacturing industries lies wth open-
architecture software and the integration of third-party
technol ogies utilizing advanced notion control conponents.

At Entiv we are carefully evaluating all trends,
conpetition, target market, future market, and design
tradeoff issues, so that we can deliver the next generation
worl d class notion control chip set, devel oper kit, and

ref erence designs.
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Papers, Research and Development, Reports, Studies, and
Project Contribution:

« 2Software Architecture for Mdtion Controls: An advanced
open architecture for a critical |ow end machi ne
controller, providing Quantumleap in the power of the
| ow-end controller along the three di mensions of
performance, capability, and abstraction.

* Next Ceneration Controller: A specification for an
Open System Architecture Standard

* Intelligent Task Automation: Advanced servo control
al gorithm task planning, path planning, and vision.

* Automated Decision Making and Devel opnent.

* Mtion Control Conceptual Design docunent to stinulate
t he devel opnment of a world-class machi ne control
syst ens.

e The use of M croprocessors in notion control.

e Mtion Control Processors of the 90s- Rl SC and DSP
Technol ogy.

e DSP chips in coordinated nulti-axis servo control

e Mtion Control Qpen Architecture Real -tinme
Consi der at i ons.

* Variable Resolution, Mnolithic Resolver-to-Digital
Converter.

e Optimzation of Position Sensor.

* Advanced Mtion Control Chipset devel oper environnent.
e Wndows based servo design kits.

* The four level of Robot Programm ng Environnment.

e Next Ceneration Whrkstation/Machine Controller (NGO
Technol ogy Forecast and Anal ysi s.

Entiv Data Systems, Inc. WWW. ent i v. com



Hi gh Level Category of Applications in Mtion
Control, and Control Systens:

« 3CNC based nulti-axes netal cutting nmachines

e Mnufacturing cell automation and nonitoring

e CNC based nulti-axes conposite tape placenent, and
wi ndi ng machi nes

e Utra Viol ate exposure machi nes

e Solid State i mage sensing systens

» Tenperature, and pressure nonitoring and controlling
syst ens

e Em ssion nonitoring and controlling systens

e Precision pick and place robotic systens

e Precision Waf er Handl i ng Systens

e Bionedical fluid dispenser systens

* High density sem conductor etch cluster tool systens

e Printer system engine, and internal

e Airborne avionic wireless Gound |ink data recording,
transm ssi on systens

Ai rborne Communi cati on Managenent Unit
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Motion Control System Servo Design Experience:

« “Conputer Numerical Control System consist if standard
16 bits mni conputer running the application prograns
coupled with special printed circuit cards responsible
for closing position and velocity | oops (servo
systen). The servo system desi gned was the phase-
anal og type.

* Devel oped the mat hemati cal nodel of el ectronechanical
dynam cs of a 3-axes mlling machi ne. The nodel
described the rel ationship between a command vol t age
signal and the table position (called the transfer
function). This transfer function was obtai ned by
measuring the frequency response of each axis
utilizing HP3562A dynam c signal anal yzer.

» Devel oped several plant nodels in particular DC servo
not or s

e Digital conpensator design based on anal og prototype
carried out in the S-plane, Z-domain, and state-
vari abl e net hods.

e Tradeoffs in the selection of anal og versus digital
controllers

e Control algorithnms such as PID, deadbeat, state
nodel s, observer nodels, etc.

e Inmplenmentation of PID controllers utilizing Mdtorola
DSP56000/ DSP56001 fami |y

» Designed linear circuits for notor contro
appl i cations

e Contributed toward devel opnment of advanced notion
control technologies to support |inear servo notors,
and magnetic bearing systens

* Evaluated the benefits of advanced brushl ess notor,
advanced step notor Control chipset

* Fully experienced with Mdtion Control Technol ogy
| eaders such as Delta Tau., Glil, PMD, and others.
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