EC ™ Master

EtherCAT® Master Stack

for Altera SOC
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Altera Cyclone V SoC with ARM CPU EC » Master
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EC-Master Architecture
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EC-Master for Altera SoC EC «Master
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EC-Master: Building Blocks EC ™ Master

/ EC-Master according to ETG.1500 Master Classes Directive \
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Master Core Features for Altera SoC EC ™ Master

No specific FPGA functionality required
— master stack running on ARM Cortex A9 MPCore CPU
— FPGA functionality fully available for custom design

Only single ARM CPU core required

High performance driver for integrated MAC
— Synopsys DesignWare 3504

Multicore: speed optimized for SMP (symmetric multiprocessing)
— No time-consuming spin-locks required in cyclic operation
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EC ™ Master

EC ™ Master

EtherCAT Network Timing

Interaction between application and EtherCAT network traffic
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EC-Master without internal tasks EC ™ Master

Benefits:

e No synchronization issues between application and EtherCAT Master.
Consistent process data without using any locks.

e The application decides, what shall be done at which time
e Cyclic part may run within Interrupt Service Routine (ISR)
e Easytointegrate
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Cyclic jobs EC

| EtherCAT Master: Refresh Inputs

eUsrJob_ProcessAllRxFrames: Process all received frames

O EtherCAT Master: Write Outputs

eUsrJob_SendAllCycFrames: Send cyclic frames

A EtherCAT Master: Administration

eUsrJob_MasterTimer: Trigger master and slave state machines

M EtherCAT Master: Send acyclic datagrams/commands
eUsrJob_SendAcycFrames: Transmit pending acyclic frame(s).

App Application: Work on inputs and create output values
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Network Timing: Cyclic and acyclic frames EC - Master

No interrupt from network controller

Master: Refresh Inputs

Timer
Interrupt Master: Write Outputs
Master: Administration
Master: Send acyclic
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EC ™ Master

EC ™ Master

Performance Measurements
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CPU load (SoCrates Evaluation Kit)
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EC ™ Master

7 Slaves: EK1100 + 2xEL2004 + 2xEL1004 + EL4132 + EK1110

Load: One cyclic frame (Size=579 Bytes) with 512 Bytes Process Data and
mailbox transfer to EL4132

Altera Cyclone V SOC

800 MHz
NIC: DW3504
Linux
No. | EC-Master job Avg
usec
1 |: Process Inputs 19
2 O: Send Outputs 17
3 A: Administration 10
4 M: Send Acyclic Frame 2
Total CPU Time 48.0
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