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B-sensor: signal input part
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B-sensor: control/readout interface

Two Types:
‘Simple’ version
selection by single Chip-Select signal
module identification by 64-bit ID-chip
readout/control by SPI (Serial Peripheral Interface)
used in ATLAS

‘Addressable’ version

selection by 1-byte “address” (= module identification),
using an extra protocol layer (software/firmware)

readout/control by SPI (Serial Peripheral Interface)

for low-cost multi-B-sensor applications in limited
spatial volumes
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B-sensor: simple version
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B-sensor: addressable version

only 4 signal wires for N modules
(tested: 16 modules on 15 meter
cable, using signal buffering)

broadcast conversion command
possible
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B-sensor Module: the 2 versions
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B-module Production/Acceptance Test

Quick (ca. 20s)
automatic test
of B-module
functionality:
plug it in and
wait for audible
ACCEPT or
REJECT signal,
take it out and
plug in the next
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B-module Production/Acceptance Test
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B-module Production/Acceptance Test
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B-sensor Module: Read-out

Any type of PC or microcontroller host,
that can operate SPI, but we prefer:

distances of up to 100 m and more

CAN-bus

distances
B B ca.<10m B
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Application: LHCb Magnet Measurement (1)
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Application: LHCb Magnet Measurement (2)
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Application: ATLAS B-field Monitoring

B-field measurement across
a large part of the
Muon Detector volume

spatially distributed system

integrated in MDT chamber
control system (DCS)

1152 MDT chambers (11722 1194?)

Each chamber has one controller module for DCS
(Detector Control System) tasks

84 CAN-buses + powersupplies

Each CAN-bus services 8 to 24 MDT-DCS modules
(‘nodes’)
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ATLAS MDT-DCS

MDT Front-end Electronics (CSM)

CSM-ADC
JTAG

CAN-bus
(CANopen)
+ power

(to next node)

Temperature Sensors
(10 to 20 per chamber, 30 max)

NTC

Magnetic

B-sensor 1 B-sensor 0O Field
Sensors
(B,,B,, B,and T)
B-sensor 3 B-sensor 2 MDT Chamber

(ca. 600 chambers with one, two or four B-sensor modules each) (ca. 1200 chambers in total)
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ATLAS MDT-DCS

MDT Front-end Electronics (CSM)
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ATLAS B-field Monitoring System

1552 B-sensor modules (simple type)
on 76 CAN-buses (of 84)

36 nodes with 1x B-module
Numbers extracted

502 nodes with 2x B-module @ ———_ #rom caAn-bus layout

. spreadsheet by
128 nodes with 4x B-module Eric Heine (NIKHEF),

640 B-modules located in MDT EndCap #based on topology
data provided by

912 B-modules located in MDT Barrel c cuyorana

This WOI‘kShOp H.Wellenstein

Guyot: “908 Barrel, 608 EC (with EE, without CSC)” CSC=32?
Nicolaidou: “1530 sensors”

Chevalier: “200 extra modules: 2*6*8=96 BOS, 2*6*8=96 BIS”,
i.e. 96 nodes with 2 B-modules to be upgraded to 4 B-modules

Per measurement 1552*4 (3x Hall, 1x T) values
= ca. 24 kByte raw data
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MDT-DCS: CAN-bus layout

Due to number of devices/sensors to power from the (long)
cable, power is an important issue

Spreadsheet as tool for MDT-DCS CAN-bus(+pwr) design
from a powersupply point-of-view
based on device current requirements

includes cable lengths, cable resistance, voltages, currents,
power dissipation in onboard regulators

verified (dynamic) current requirements in NIKHEF cosmic-ray
setup, using original cables, including ca. 100m thick cable, junction
box (thick—thin) and 5 fully-equipped MDT-chambers (incl. CSM, T-
sensors, B-sensor modules)

by measuring current and voltage transients
at power-up

e.g. at simultaneous B-sensor and other read-out, on all chamber
controllers
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MDT-DCS: CAN-bus layout
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MDT-DCS: B-sensor DAQ
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