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Piezo Open Loop

● The challenge:
- Shape neutron beam close to the sample:
  ”slit system”
- No magnetic material
- Mechanical small construction

● Proposed solution: 2 Piezo ”motors”



Proposed solution

● Piezo Positioner
- High resolution possible
- Build in feedback system  (pico meter)

● Positioning depending on
- Forward vs Backward
- “Step mode” vs “stretch mode”
- Temperature
- Step frequency

● Handled by the by the feedback (sensor)



The plan

● The plan:
- SmarAct stage + SmarAct controller:
  (Provide 0...100V to stage, 
   close loop via sensor
   error handling

● SW interface ?



SW Interface

● SmarAct can use 2-3 interfaces:
- EtherCAT (session yesterday)
- Can be integrated into TwinCAT as a 
”motor/drive” and become a TwinCAT axis.

● Same integration into EPICS as stepper/servo
MotorRecord (for users)
+ some Pvs (calibrate, status)

● Use existing model 3 driver: ethercatmc



SW Interface

● Ethernet:
- connect to your LAN

● IOC Software:
- Use a Linux library/API, c++
(or)
- Use ASCII strings.
EPICS motor model 3 driver exists, yes.

● Other software: Tool from vendor (Windows)



The first steps

● (Done at in-kind partner):
- Run the SmarAct through 
  EtherCAT and TwinCAT
- Worked well until…
   The sensor died

● Other solution needed



Introducing the potentiometer

● New concept:
- SmarAct Controller via 
   epics-motor/.../motorSmarAct
   (Ethernet with ASCII)
- Mechanical position reading: Potentiometer
  analog input into an EtherCAT terminal

● Close the loop at the end of the movement:
MotorRecord:
- retry logic



Readback via poti

● Potentiometer → analog input
Can read physical position → 
EPICS ai record

● Smaract (driver) : Different bits/bytes:
- Disable sensor
- open loop
- Step size forward, backward

● MotorRecord: set up fields for external 
readback



MotorRecord Closed Loop

● field(URIP, "$(URIP=1)")
● field(RDBL, "$(P)$(M)PosRB")
● field(RDBD, "$(RDBD=0.01)")
● field(SPBD, "$(RDBD=0.01)")
● field(RTRY, "$(RTRY=7)")



CSS for piezo motor



Piezo motor, part 2: SmarAct



Motor driver

● Many improvements to motorSmarAct
pull request delayed due to many 
merge conflicts
- Never use TAB in your source code.
- Formatting tools ?

● Simulator written in rust
● Automated tests: No (not yet ?)



Summary

● Summary:

- Disabling sensor is possible
- Open loop becomes closed loop
  with external readback and 
  retry logic in motorRecord
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