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Vantaggi dell’architettura
riconfigurabile basata su FPGA e
distribuita, tramite rete EtherCAT,
per applicazioni di controllo assi

ad alte prestazioni

Enzo Perini — Application Engineer Specialist
National Instruments
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Agenda

- Motion System Components
- User Code
- Motion Controller
- Hardware

- Hardware Extension
- Distributed
- Embedded




o Oe . ) '_‘ éMgMAZIONE

Motion System Components

User Code 4RGN HiER G Hardware
Controller




an . ° 'A éUTI(lf:MAZIONE

. 10 Hz - 1kHz

Path
Planning

HMI
S
User Code Interface

High-Level Commands
* Move

* Gearing

« Camming

» Position Capture

» Position Compare

* Etc.

N

Event
Handling

User Code 4EIicYzI-08

J N\ J,




o Oe . ) '_‘ éUTIgMAZIONE

Motion System Configuration
®| o [&] Project: Multi-Axis Camming.leproj

B B My Computer 3 Untitled Project 2 * - Project Explorer B == L
@ _m to Different Resourg I Drive Enabled Errors

~ (@ s 2 (Simulat File Edit View Project Operate Tools Window Help M Outputs i Safestate  [forrer Ll
@- Axis 3 (Simulat|  Interactive Test Panel. .,

Velocity Override
G [l Multi-dxs Cam|  Gain Tuning Panel... #Hn “ EE‘ k% | EI'.’ = @] ' H‘ e
» CAM Table 1 Deploy 20%
CAM Table 2 .
: [tems | Files
- = Dependencies Arrange By
. "% Build Specificat . . - B
= Remave from Project = &l Project: Untitled Project 2
Rename. .. : _ 1 100%
= N
Help... Lis 1 (Simulated fxis)
Propetties . . .
- @- Axis 2 (Simulated Axis)
0%
- J+ Coordinate Space 1
v . v L
Axis Configuration Tah|E1 g 4 ‘
=T .
Dependencies
General Settings Trajectory spline Position Loop ::':Il FI . . ain Tuning Panel ﬂ
= —-ﬂ—ﬁ @J— - g Build Specifications - .
psition Error Drive Enabled Paosition Error Exceeded
Limits & Home Capture 0 unit Il outputs in Safe State [Nogror | Errors
=) U
Drive Enable Compare
o o

General Settings
-Axis Initial Axis State Uni

Type

Serva Drive Interface -

[¥ Axis Enabled

¥ Enable Drive on Transition to Active Mode

Note: If the Axis s not enabled, all outputs wil be
initialized to safe state on transition to Active Mode.

Feedback
Feedback Source r‘ —
Encoder 0 =l
Timeout T =] sonpend
[ Dual-Loop Feedback e can Periods

oK Caneel Apply Hep | |




® - Oe . ) n QUTI(’)_:MAZIONE

. 10 Hz - 1kHz

Path
Planning

G J\.
User Code

HMI

evel Commands
ove

* Gearing

« Camming

» Position Capture

* Position Compare

* Etc.

Data
Logging

Event
Handling




oY e l_o =
. ’ n éUTI(’):-MAZIONE

¢ Oa o

1 C)~Search Qagjtiustomize"

R 5] T B EN

Line Arc Conkour Reference

:
Capkure Compare Gearing Zarmrmirg
_|_"

Read Write Reset Position

0 o]
8

Stop Paower Clear Faults

llser Code Express VI
»
Y Axis 2 |v . y ' '
»
, |- . —
Gearing ‘ | - : ’
1 numerator Straight-Line Straight-Line
» denominator Move Move
% Axis 1 |v * _master axis ~ 11000 | position 3000 | position
2000 | velocity 1000 velocity




oY e l_o =
. ’ n éUTI(’):-MAZIONE

¢ Oa o

1 C)~Search Qagjtiustomize"

R 5] T B EN

Line Arc Conkour Reference

:
Capkure Compare Gearing Zarmrmirg
_|_"

Read Write Reset Position

0 o]
8

Stop Paower Clear Faults

llser Code Express VI
»
Y Axis 2 |v . y ’ '
»
, |- . —
Gearing ‘ | - : ’
1 numerator Straight-Line Straight-Line
» denominator Move Move
% Axis 1 |v * _master axis ~ 11000 | position 3000 | position
2000 | velocity 1000 velocity




o Oe . ) '_‘ éMgMAZIONE

Motion System Components

User Code 4RGN HiEos G Hardware
Controller




. 100Hz - 1 kHz

Interface

High-Level Commands

* Move

* Gearing
Camming
Position Capture
Position Compare
Etc.

Supervisory

Control

Mot

Analog I/0 |

Trajectory
Generator

ngine

Digital I/0

P, |ANIE

~ FAUTOMALZIONE

Extension

Low-Level Commands

Setpoint

Feedback Position
Home & Limits
Drive Enable Output
Drive Status Input
Capture Input
Compare Output
Etc.
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Position
Loop
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. 20 kHz — 40 Mhz
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Extension

Low-Level Commands
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Position
Loop
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Low-Level Comma /0 Signals
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* Drive Enable Output

Drive Status Input
Capture Input
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EtherCAT

Low-Level Commands EtherCAT Drive
Setpoint

Feedback Position

Home & Limits

Drive Enable Output

Drive Status Input

Capture Input
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Embedded

Controller

Low-Level Commands Drive Interface Module Stepper Drive
* Setpoint

Feedback Position

Home & Limits

Drive Enable Output

Drive Status Input

Capture Input

Etc.
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20 kHz — 40 Mhz

User
Defined

Low-Level Commands
* Setpoint
 Feedback Position
* Home & Limits

* Drive Enable Output
* Drive Status Input

« Capture Input

* Etc.
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FPGA Programming
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Summary

« Motion and System components through hardware and
software architecture: it allows adding Multifunction I/O
Into the Motion Controller

« Hardware Extensions Benefits
— Distributed solution: Custom Hardware Control

— Embedded solution: FPGA and flexibility to write
code



