Mega_F Technology Accelerates
Motion Controllers Development with WizAlg Tools

Mega_F motion control technology is targeted to develop high demand custom specific motion controllers and
control systems. We provide the exact customer specifications and requirements both for the systems hardware
interfaces and for the close loops control algorithms. We deliver the new products in a very short time, as we have
them "off-the-shelf", and finally, we give to our customers an easy way to build theirs proprietary close loop control
algorithms.

The two basic principals of the technology are:

# Core-Application Concept with a powerful multi-axis motion control core, and
# WizAlg — a set of motion control monitoring, analyzing and development tools (WizAlg = Wizard for
Algorithms development ).

The Core-Application Concept

Mega_F's technology looks at each motion system as contains two main components: the Core, or Motion Core, and

an Application. The Brain of a system is the Core. The rest of the system is the Application. The latest member of

the back compatible family of Mega_F motion core modules is the MAC-3xx Multi-Axis Controller This half size

credit card module features huge computing power, huge logic power, large memory, and full access to the
Application, all under the management of Mega_F Motion
Oriented Operating System:

DSP: 333 MHz (3ns) ADSP-21361 SHARC DSP
2.0 GigoFLOP’s, SIMD Core,
IEEE-compatible 32-bit floating-point,
40-bit extended floating-point and
32-bit fixed-point data types;

64 bit memory mapping format

80 bit MAC Instructions
o FPGA: 200 MHz, 12K FPGA (CYCLONE)
Application Flash: 16Mb, Simultaneous R/W, 19 pages

Connectors: 2 x 140 pins
Dimensions: Half Credit Card

The Core is the sophisticated part of the systems. Programming the Core allow the user to implement complex
Close Loop Control Algorithms, Any Motion Profiles, controls Any type of motors, Any type of drives, provides
interfaces for Any type of encoders, AD and DA converters, supports Any Host interfaces, I/O's and more.

We have this complex part Ready, "Off-The-Shelf". The MAC-3xx is used "AS IS" in ANY applications.

The variable, application specific part is the Application, or the Application Board, which if required can be
connected via backplane or cables to other boards. This board contains the signal conditioning circuits, buffers, AD
and DA converters, DC/DC converters, encoder's interfaces and like. The number of these components, theirs
accuracy, resolution, sample rate, as well as the boards mechanics configuration are defined entirely by the customer
specification. Usually, this board is much larger in its dimensions than the core, but it is also much simpler, it does
not contain any processors, it can be developed in a shortest time by any electronics engineer without any
background not in programming, or in motion control.

As the result, when starting a design of a new controller or control system, we have to design the simple part only,
the Application part, while the complex part, the Core, is ready, "off-the-shelf".

The further acceleration of the design process is provided by our WizAlg tools.
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WizAlg Monitoring and Analyzing Tools

The main WizAlg window, as shown on the picture below, provides an easy access to a set of powerful Mega_F
tools, highly effective in development, analyzing and monitoring servo applications, including:
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see the parameters of this block and its output
value in real time. Change the parameters is
done simply by typing the desired new values.
In case of Filter blocks — user can see also the
filter Bode Plot.
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# Data Processing tool, including statistics, FFT and math operations

# Frequency Response tools, including Bode, Nyquist and Nichols plots of any part of the system; Use various
<Plot by Formula> tools to get the desired characteristics for the system plots.

# System States tool for monitoring and control the states of the system axes and the status of the system I/O’s

# Point-to-Point motion and Step Response tools, including reports of Move & Settle results in real time message
window

# Other tools such as DCBL commutation setup, Analog Sine-Cosine encoders auto-tune and more are standard .

WizAlg Algorithms Development Tools

By Clicking <Ctrl W> in the main window the Block Diagram Generator of WizAlg is available .
In this window the user can open any existing block diagram for editing, or creating an entirely new algorithm. The
main operation at this point is as follows.

# Choose <Add> in the top menu, select the
desired block type and locate it in any
position on the screen; <Cntrl-C , Cntrl-V>
can also be used if the block is exist already
on the Block Diagram.

wifs+w)
(ks 4w)i(s+)
{s+ui(sictw)

[ # Double click on the selected block to name it,
name its parameters and output, and define

the parameters initial values. These values
can be changed and saved during system
tuning

# Connect the blocks by lines

# Press F7 for compiling; a window showing a
summary of all compiling process will be
opened to show success or failure including
error types (if any). Correct the errors

# Choose <Tools>, <Load to Controller> to
load the new Algorithm to the controller
memory
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# Return to the Main Window for Axis start-up, testing and tuning

That is all you need in order to get your custom servo system up and running. There is no need for any knowledge in

DSP Assembly Language, C++ or any other programming background. WizAlg does it all, quickly, reliably and user
friendly.



Under the Hood of the WizAlg

The following features highlight the ease, flexibility and practicalness of using the WizAlg tools.

Standard Algorithmic Blocks

Click the <Add> menu to see the comprehensive list of the available algorithmic standard blocks. The blocks are
divided into groups in accordance with their type: Linear, Non linear, Integrals-Differentials, Filters, Mathematics,
= 0iqued riter B Logic and more. Each group contains a wide choice of embedded blocks. For
' : example, the <Filters> group includes: Bi-Quad Filter, Second and First order
Low Pass filters, Lead and Lag filters, PI-Filter with saturation and anti-
windup structure, Delay filter H(z) = 2", and also programmable order rational
filters N(s)/D(s), N(z)/D(z) in s- and z-domains. Integral-Differentials group
are among the standard blocks and contains also integral with programmable
up- and down-limits and integrals with up-down programmable preset values.
Double click the selected block to define its characteristics as shown in the
picture for a Bi-Quad filter. Click the <7> button in the upper left corner to get
description of the selected block and the usage examples.
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to be changed 'on-the-fly' to implement variable gains algorithms structures.
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Custom Blocks

On top of the wide list of the standard algorithmic blocks, the WizAlg provides also a possibility to implement
custom blocks using C language. An

} example fragment of a Block Diagram
num out[2 — puarz {—p : with a custom C block is shown to the left.
pene P TTeer ’ A Double click this block to open its <edit>

2] P _Type defaul window. Define in this window the block
e azvarfe || name (MyFilter in the example), the file where the C code will be written, the

Inl AU _wvar2 '7 . . .
1ne nux,uar3|7 numbers of inputs and outputs, theirs names. In the bottom part of this

- EEE= = window will appear your function signature. Copy it, open the file and paste
C function prototupe: the signature. Write your function using standard C language. Use the

float MyFilterfloat inD, float in1. float in2, float *out1]

WizAlg <compile> and <load to controller> under tools menu to test and
tune the algorithm with the included MygFilter Block. Click <7> to
understand the rules and the examples.

Mega_F Embedded Function for Simulink-Matlab

Mega_F common practice when designing a new project is as follows: 1) Design and manufacturing of the
Application Board in accordance with the system requirements specifications, 2) In-lab testing the designed

controller  (Core  plus Application), - 3)
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=| this phase we start usually with one of our
basic control algorithms, test the plant static

and frequency characteristics, and perform
tuning using the WizAlg possibility to
change not only the parameters, but the
whole Algorithmic Structure as well.
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Another approach of a system design is
shown in the scheme on the left. In this case
the specificity of the controlled equipment
security requires testing of the control
algorithm first on the plant model, which
implemented in Simulink with the use of complex Matlab functions. The developed of Mega_F's special embedded
Matlab function, allows this, as shown on the scheme. Control Algorithms runs in real time Mega_F Controller,
while the Plant runs in Simulink. When the algorithm is finally designed, the same controller can be connected to the
Real Equipment!
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Mega_F Controllers Examples

Since implementing the WizAlg tools in 2005, Mega_F designed tens of high demand custom motion controllers.
Two examples are shown bellow.

High Precision Wafers Inspection Controller

MAC-3 Computing Core, 40KHz total sample rate
Six+ axis Linear or Rotary DCBL i
motors

6xAnalog Sine-Cosine and 4xdigital
AgB encoders, Up to 50,000
Interpolation Factor

2 per axis 16 bit differential analog commands outputs
Ethernet and USB/RS422 Interfaces

WizAlg-built Proprietary Gantry and Dual Loop Nonlinear Control
Algorithms

Mobile Platform Stabilization Control System

Single MAC-3 Computing Core, 20KHz total sample rate
Built-In MEMS Gyro and Tilt devices, 16bit interfaces to external FOG,
MEMS and INS devices,
Built-In: 4 x DCBL drives @ 15A, Vector control scheme
2 x DC Brush drives @ 6A,
Analog Sine-Cosine encoders @ 8,000 interpolation factor,
Digital A quad B encoders
High Current Solenoid Drives and Voltage Converters,
2 x Ethernet, 4 x RS422 Interfaces,
HW and SW REDUNDANCY for safety critical paths,
Extended Run-time and Diagnostic BIT,
Proprietary WizAlg-made Non Linear Motion and Stabilization Algorithms

FAQs: Why developing WizAlg instead of using Simulink and Matlab?

First of all we have to say that we have no ambitions to compete with these great products. We are also not intending
to design math works — we design and supply practical motion controllers and control systems, and do our most to
get the required specifications fast and at the lowest cost possible.

However we understand the question — as the WizAlg Block Diagrams look very similar to the Simulink ones.
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As we know, Simulink was originally oriented for simulation and not for Real Time and Real Equipment
operation. Only the last years products like dSPACE provide also some HW to be used mainly in Universities
and laboratory investigations.

The MathWorks products like xPC TargetBox are also not designed for practical applications we are dealing
with. Here is a fragment from the MathWorks site: ""Small size — The overall design makes xPC TargetBox
ideal for use in mobile and field applications. Physical dimensions are the same for all units:
270 mm x 162 mm x 82 mm". (Dimensions of Mega_F core MAC-3xx is S0mm x S0mm x 10mm)

WizAlg design is optimized for our MAC-3xx core resources, the WizAlg algorithmic blocks are built in the
SHARC assembler to get the most performance in sample rate and memory usage.

The cost issues: We cannot force our customers to purchase the Simulink, Matlab, Real Time WorkShop and
more to work with our products. We supply our products with WizAlg Real Time Monitoring and Analyzing
Tools at no extra charge. The advanced users, aimed to design his own proprietary algorithms, have to purchase
the full WizAlg version, however at much lower price

And finally, the WizAlg is compatible to the MathWorks products. You can generate your functions C-code
using the Real Time WorkShop code generation tools, and implement it in the WizAlg C-language custom
block. The Mega_F embedded function for Matlab is also shows the compatibility.

For more information refer to www.mega-f.com or contact mega-f @mega-f.co.il, 972-49891050




