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Instrumental Concept

Optical Relay System

Focal Plate Cable De-Rotator

NIR Spectrograph

Rotating Structure

VIS Spectrograph

Volume for Static
Support Structure

.
% Electronic & Control Cabinets
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UK-ATC:5 spectros

NIR with Teledyne H4RG
(4k x 4k)

Durham : Ao, fast & ~

slow + Core structure
(rotators)

~
UOX : positioners

NOVA :s spectros VIS

with E2V CCD231-C6 (6k x
6 k)

Opto-mechanical design
& fabrication
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AIP : fibers

(passive)

GEPI:

Management,
science
software (obs.

prep. +
pipeline)

IRAP:

control/comma
nd (HW & SW)

LAM : AT
UCM: calib,

non-cryo ctrl,
DR

IAA: EICS, NIR
motion control




|AA contribution: EICS

* |AA tech contribution to EICS
* NIR-SPEC cryo-motors control system

* EICS - Electronics and Instrument Control System WP
* WP led by IRAP (Toulouse, France) Olrap
WP Manager: Marie Larrieu
 Complete Ins. Control, but:

e Science Detectors (ESO)

* Fiber positioner robot (POS WP, U.Ox.)

* NIR Cryogenic and Vacuum control (UK-ATC)
* AO Real time controller (SOSC WP, Durham)
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MOSAIC EICS

@irap

astrophysique & plancoslogic

EICS
MOS-7

Instrument control Instrument control
electronics (ICE) software (ICS)

Data Storage System

MOS-7.1 MOS-7.2 MEZ:2
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MOSAIC ICE PBS

Responsibility:

Electromics cabinets | Computer room cabinet (LCU
cAs " MO57.1.1 — Rotating cabinets |
ICos s Masmyth cabinets |

Calibr aion control electronics
POS -
S0SC MO5-7.1.2
g | » Standard motion controllers
VISSPES o Rotation comtrol electronics v (DL, stepper)

“ ' M0O5-7.1.3 Standard IO controllers

Specific controllers
MIR-SPES o P ositioner control electronics v Sﬂb-system TahlnE
EICS {IRAP) MO5-7.1.4 Devices
EICS (IAA) o Optical relay control electromics ¥
Contextual MO5-7.1.5
. Standard motion controllers
IR T BT EOTrDi e Standard /O controllers
N " F
electr onics ' MIR-5PES control electronics E—
MO5-7.1 B MOS7 1.8 — | Sub-system cabling
" 4 { Devices
VIS detector control electronics
MO5-7.1.7 | Cable routing
¥ Rotating distribution box
MIR detector control electronics t ™ Power distribution box
M05-7.1.9 o Instrument cabling
Platform cabling and interfaces [ ™ Ao S e
k Instrumient gaz supply
LLCUs
Computers ] WS
b | " FCS PLC
» Safety PLC
Documentation
" ™ Design
- ICDs
AD el = | o Schematics
AD ctrl . | control electronics [ >} Test plan_test report
MO5-1.3 » User, maintenance manud
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MOSAIC ICS PBS

:
¥
T
f
Documentation - ¥
>
Observaion
k Coordinaion - o
System 4

Science detector

Y control software
Technicd
] detector control
L software
ICS i
MO5-7 2 ~ Function control
software
T Maintenance
software 3
AlT software
AD ctrl | AD control
MO5-1.3 software
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ISURS
ISFS
150D
ATP
ATR

I5UM

Observation Control Manager
Data Product M anager
Observation Templates

Real Time Display

PLC function control software

IWS function control software

Calibration and maintenanc e tem plates
Maintenance GUIs

AD Red Time Computer
AD Function Contr ol System
AD Corrective Optics Control Sy stem
AD WFS Control System
AD Observation Coordination Sy stem

-, Standard

EICS
S05C
MIR-SPES
POS
SCISO
Fast reconstruction algorithm {per mo de)
Proximity control panel
- > Special J: Sdety algorithm

+—# Cryostat cryo control software including SW interlocks

Detector cryo control software

Proximity control panel
Safety dgorithm

Special

including W interlocks



NIR-SPES Motion Control:
main tasks

Design control racks for each NIR-SPES (x5) and full
cabinet (x1)

Select and configure each motor controller with
suitable: PID, PS, Limit-switches, cabling, etc

Test cryo-motors under cryogenic temperature
(100K-130K)

Develop high level SW applications using devices
from ELT Framework

Integrate with the rest of electronic control and SW
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Full cabinet for 5 x NIR-SPES

13

Caoaling

* 5 x Beckhoff control rack (1 x NIR-SPES ) B motors +

sensors + PEL =
* Motor power (PSU) 1 MIR-SPES

i lelt SWitCheS S mokars +

senzors + PEL =

* Analog encoders | MIBLSPES
* Temp. Sensors o

S mokors +

e EtherCAT sensors + PSU =
. FANS 1 MIR-ZFE%:

S mokars +

° Cabllng senzors + PEL =

. . 1 MIR-EPE=

* Low level PID configuration re——
senzors + PEL =

1MIR-ZPES
= o7 =T

Blarm

ICOE contral +
PEL

e

’ — Epare
rack (XS) Caaling
Eall

Beckhoff contro
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NIR-SPEC Mech. Design (UK-ATC)
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Vacuum vessel

Radiation shield

Optical bench

*— Science & Technology Facilities Council
<~ UK Astronomy Technology Centre
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Cryo-Motors (100K):

NIR Mechanisms (UK-ATC)

Grating exchange

mechanism X2 “near

Detector Tip/Tilt
& focus

x1 circular motor

x3 linear motor \

Beam Selector

s

x1 circular — tight rep.

Slit mask
(shutter)

p—

T
¥ ) Science & Technology Facilities Council
<~ UK Astronomy Technology Centre
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NIR Grating Exchange (UK-ATC)

Science & Technology Facilities Couneil

UK Astronomy Technology Centre

Insertion Stage

——— Linear motor

Selection Stage

Rotation Stage Linear motor

circular motor (rep. ~1mrad)
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NIR-SPES device list

Wp_[bevie T4 | Devicotype | Detailed dvicetype

NIR science detector 5 Science camera Science camera (NIR)
NIR detector tip 5 Linear movement Cryo motor (linear)
NIR detector tilt 5 Linear movement Cryo motor (linear)
8 X 5 NIR detector focus 5 Linear movement Cryo motor (linear)
Grating exchange insertion 5 Linear movement Cryo motor (linear)
CryO' Grating exchange selection 5 Linear movement Cryo motor (linear)
motors Grating exchange rotation 5 Circular movement Cryo motor (circular)
Beam selector 5 Circular movement Cryo motor (circular)
Slit mask 5 Circular movement Cryo motor (circular)
Temperature sensors 25 Temperature sensor Temperature sensor  (for
close loop control)
Pressure sensors 10 Pressure sensor Pressure sensor
Heaters (regulation) 10 Heater Heater (regulating)
Heaters (warm up) 10 Heater Heater (warm up)
Heaters (exhaust gas) 5 Heater Heater (exhaust gas)
Vacuum pumps 5 Pump Pump
Valve 5 Valve Valve
He compressor 5 Compressor He compressor
Detector calibration source .
Light source Lamp (TBD)

(flat)
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Design and development guidelines

- ESO standards:
- LCUs based on VME are replaced by COTS +
- PCbased PLCs and Ethernet based fieldbus: +ES+

- COTS based on Beckhoff Embedded PCs,
EtherCAT, OPC-UA, TwinCAT
- ELT ICS Framework: on-going development, and
an early release ready
- SysMLL for system modeling

O
<+

BECKHOFF

—
EtherCAT.
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