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Introduction

+ In W7-X bolometers are used
TLL BE HONEST: WE PHYSICISTS TALK A BIG

GAME ABOUT THE THEORY OF EVERYTHING, BUT

to measure energy losses THE TRUTH 15, LJE DONT REALLY UNDERSTAND
WHY ICE SKATES LORK, HOL) SAND FLOWS,

) ) . OR WHERE THE STATIC CHARGE. (OMES FROM
+ These are highly-reliable devices wmwwausmmmm A BALLOON.

with a very low temperature drift
+ Tolerance of high temperatures, high
neutron flux, compatibility with high

vacuum and insensitivity to radiation

damage encourage use of metal foil bolometers
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Bolometer System for W7X

Bolometer Readout
Module (RTM) Basic AMC  Data Hub AMC

Concentrator
Processor
Buffer
PCle Link

+ Bolometer system requires in total 96 channels
+ The system will span three custom modules and an external sensor
+ Application of AC excitation and in-phase detection minimizes the drift

+ Not much memory or processing power needed per channel

+ Low-latency link to data hub is required
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Basic-AMC Features

+ Cost-effective solution, fast development

+ Based on cost-effective TEO714 FPGA module (Xilinx Artix)

+ Offers multi-gigabit connectivity:
+ PCle x2 gen.2 link

+ two additional custom links, up to 6.25 Gb/s

+ 90 FPGA I/O signals on Zone 3 and three LVDS clocks

(the clocks are also connected to the FPGA)

+ The PCB has only 6 metal layers,

including two full ground planes
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+ XC7A35T FPGA (there is also XC7A50T option)

TEO714 Module

+ 16 MB SPI flash memory

+ DC/DC converters running from 3.3 V

generating all necessary power supplies

+ 4 Multi-Gigabit Transceivers (GTP)

Order number: TE0714-03-35-2I

+ MEMS oscillator for serial links nstock: 179
| Quantity | unitprice
- H To9 £84.00
+ Only 3 x 4 cm, quite easy routing p—— —
From 25 £71.40
From 50 £€67.20
From 100 €63.00
From 250 £58.80
From 500 £€54.60

From 1000 €50.40
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Basic-AMC Features (continued)

+» Provides 24 W of 215V for RTM

=
=
=
=
=
=
=
=

+ Contains fully functional IPMI

controller based on ARM SoC

+ FPGA UART handled by MMC

+ Supports MTCA.4 M-LVDS bus
+ Contains 4 bidirectional front panel Lemo interfaces

+ Can be used without FPGA for clock and trigger distribution

(can route signals between M-LVDS and Lemo I/O)
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Bolometer Readout Module by [{}

+ Implemented as MicroTCA.4 Rear Transition Module

+ The prototype controls a single bolometer,

the final design will have 3 — 4 channels
+ The device enables in-situ calibration of the sensor bridge
+ One channel consists of 4 SPI DACs and a single 4-channel SPI ADC

+ There is a number of slow control signals for:
+ Adjusting gains
+ Enabling measurement and calibration data paths

+ Configuring and synchronizing the converters
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Laboratory Tests of the Bolometer

Divertor Bolometer FPGA Host Computer
Slow I/O : A N
Control Registers ¢ )
To DAC
DAC Writer K = 0
SPI Bus Q9 o)
Switches — Time Base 0 <:1 C:> 2
4 :: — Generator % )
To ADC <:> g 8
> ADC Reader ) e
(@)
2 SPI Controller K ) K ) CPU

+ No hub module during tests, device controlled directly over PCle

+ TEO714 has no RAM, therefore, the buffer must be implemented in CPU

+ Looped “playback” buffer and shingle-shot acquisition buffer
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Status and Summary

Beta In planning [ZB
testing
Front-End \S FPGA Module Host Cpu\/
Bolometer SoC Firmware Python Test Software
Readout FPGA Firmware Python Device Support
Mogule Basic AMC Linux Qevice Driver
Passed [ Ready In stable In
“smoke tests” to use devel. devel.
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Thank you for your attention
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