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MODULE RECEPTION TEST AND DETECTOR CONTROL SYSTEM
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e According to the plan, cach module
will undergo some functionality
tests upon reception.

Stage 1: Module test upon Reception

* The reception tests will be done
for each module using module

test benches developed by
KIT.

 Once all modules have been
m.tegrated CilElgl iz dee.’ the dee Stage 2: Module test after Integration
will be subjected to a series of tests at Room femperature
in order to verify that the modules
still perform as expected.

¢ Module tests at Room
Temperature.

e Dees to be actively cooled

(-1 8°C). Measurement of
module quality (Noise) in
realistic cold environment.

Stage 3: Multi Module test
Inside cold chamber
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Modules will be distributed . To ensure equal testing condition a dedicated
The OT module test box is an which houses

To read out an OT module in the test bench it is necessary to connect

We can inject external signals using system.

An is used to in the box. It also

Arduino

- Ty a4
ROWDE & SCHWARZ

b\ A -

> N
v -.\" ¢ s

Low Voltage Power Supply

'NanoCrate with FC7§

— T W

2S Module
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There are several devices that
need to be controlled to test an

Graphical user Interface for PHase 2 Tracker objects - GIPHT v2.1 - o x

Measurement | Results = Configuration = Monitor = DataBase

[
Run: 160 \% Offset Noise KIRA Data FullTest

Slots 1 | Configure Slots LV 105 | HV -25
Operator Add Arnab Purohit IV Settings Readouts |3 || Settling Time | 1000 Vstep -5 Vmax -25
Location P21 Lyon - soro v [ || o |25 - |-017v -L6snA 10,50V 0.26A 0.68% 23.28°C

2023-09-07 11:32:47: JArduinoKIRA: Temperature: 23.21 0 Humidity: 0.680000 Dewpoint: -
2023-09-07 11:32:52: JArduinoKIRA: Temperature: 23.260000 Humidity: 0.700000 Dewpoint: - 0 ‘
2023-09-07 11:32:56: JArduinoKIRA: Temperature: 0.000C 23 21 ot 0690000 |
2023-09-07 11:33:00: JArduinoKIRA: Temperature: 2 R R

2023-05-07 11:3305: MArcuinokIRA: Temperature: Graphical user Interface for PHase 2 Tracker objects - GIPHT v0.1 - o x
2023-09-07 11:33:09: 1ArduinoKIRA: erature

2023-09-07 11:33:14: JArduinoKIRA:

2023-09-07 11:33:19: 1ArduinoKIRA: ers remen R Settings = Moni

2% 1507 LI 1%: Lnkiakdik: Measurement esults g onitor = DataBase

2023-09-07 11:33:29: 1ArduinoKIRA:

2023-09-07 11:33:34: JArduinoKIRA:

2073.05.07 113339, oKk Temperstir
B iin i Ph2_ACF Folder /home/readout/Ph2_ACF/ — PowerSupply HVPS Index 2
2023-09-07 11:33:53: JArduinoKIRA:

2023-09-07 11:33:58: JArduinoKIRA:
2023-09-07 11:34:02: 1ArduinoKIRA: ID HVPS
I I I O u e = Device Package  /home/readout/power_supply/ . Stop TCP
® 2023-09-07 11:34:17: u:a::xmu Model Ke'thley -
20730507 113427, hinod o —
2023-09-07 11:34:32 ArduinoKIRA: Default XML me/readout/Ph2 _ACF/settings/gipht_default.2S.xml Start TCP - 5 3
N 2023-09-07 11:34:36: 1ArcuinokORA: ¢ ort efresh /dev/ttyUSB1 -
(] 20730507 113445, Whinod . =
"~ ) 2073 89,07 T3 k)G 25 Module Block 1ome/readout/Ph2_ACF/settings/D19C_2SBlock.xml Baudrate 57600
o rsinol -
o i‘ | 2023-09-07 11:34:59: JArduinoKIRA:
o 2023-09-07 11:35:04: JArduinoKIRA:
y T o U PS Module Block 1ome/readout/Ph2_ACF/settings/D19C_PSBlock.xml | = Terminator | CRLF .
2023-09-07 11:35:18: JArduinoKIRA: Tempera!
2023-09-07 11:35:22: JArduinoKIRA: Tem
W G I P H T G I o I T S Device file /home/readout/gipht/settings/Devices.xml a _ _ Suffix CRLF -
2023-09-07 11:35:36: 1ArduinoKIRA:
2023-09-07 11:35:41: JArduinoKIRA:
e u S e I a— P I C a 005 0T L35G hrkinol(Rk Results folder ~ /home/readout/Ph2_ACF/Results/ModuleTest_ P Parity ® Even Odd

Check devices on startup Show Plots v/ Monitor on startup v — STOP Device REDELE!

RemoveEcho
u r a 0 r Add FC7 No. ID Type Connection Settings  Con. Status Mon.
i i - i ino - Timeout (Xs) 1
Add PowerSupply 0 test  Arduino Serial Settings | =={ll Poll arduino - Idle (X's)
° T — 1 testfc7 FC7 Ethernet '. Settings =={l] Readout successful - Idle Close Check _
2 HVPS PowerSupply B USRI Poll power supply - Idle
racker objects) to periorm (S Remore D | RONT Gramne = _ouv ooom T — TV :
~ 3 LWPS PowerSupply |Serial  ~ | Settings ==={lllPoll power supply - Idle 0. |Chanhe QL= OOl (08} On
1 Channel B 10.00V|0.27A 0 FRONT ~ \FRONT - | 0.00 0.00 W

reception test.

Add Channel

Remove Channel

The communication with the e —

power supplies and the
Arduino in the test box is
handled with a software

le—7 I(V) Measurement

3.5

HV -300V

1.5

package called power_supply. o 25 - ‘
- 2 ::: 3 2.0-
The communication with the 3} & *

FC7/, and thus the module

readout, is handled by the
Ph2 ACF software
package.

0.5 A

0.0 A

0 100 200 300 400 500
Voltage (V)
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Assembly Bench:

The integration of modules on the Dees will take place on a custom cart to
hold the

The normal vertical position ( ) is for integration hence it
can be

The foreseen strategy would be to integrate the modules in
the following order:

There will be on the Dees and
doing the cabling at the surface

in order to allow sector tests if they happen to be
needed during integration.

Starting by the 2S modules and from the inner rings.

Continuing with the PS modules, this time from the outer rings towards
the inner ones.

A DAQ connection test will be performed after the integration.

0
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To , and validate the
thermal contact between the modules and the dee surface is very
Important.

The :

Temperature and humidity
sensors readout with :

,le Meeting Sylvian, 19th Mars 2025 | Arnab Purohit 6
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We need a DCS system to
monitor conditions for

# python wmmm';»%lnﬂuxDB

\
v

B Telegraf

Dee cold test, and store
the results, connect to

1 o dhe Al )
o A @ - View dashboard
- — . 4
' D !
} 4

|/

CMS database.

A local DCS system
has been desighed and
developed using loT
(Internet Of Things) data
pipe line with modern
open-=source tools.

Node-RED
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%/ - Each module in this architecture is deployed as a Docker container.

A data pipeline may consist
of 3 stages web_server

O FastAP|

Take the data from Labview

For tabview data ingestion

Stage |. Time series Data is
collected from the interfaces.

8 HV interface

Status/voltage /ch#

‘;5 - Switch /ch#
_é Set/ voltagc/.ch
These services emit to the topics: g LV interface

2
/hv/status £

s Sensor/temperature
/lV/StatUS Sensor/humidity
[sensor/measure| - Env_Sensor

(temp/humidty)

with a JSON list as payload with
one dictionary element per channel.

Status/voltage/ch#
Switch /ch#

R&S LV Set/voltage /ch#

interface

| Control the Rhode&Schwartz LV |
Power Supply

Docker-Stack-configuration

IP2| Meeting Sylvian, 19th Mars 2025 | Arnab Purohit
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A data pipeline may consist
of 3 stages web_server

O FastAPI

Take the data from Labview Time-series database |

For tabview data ingestion

HYV interface

= Status/voltage /ch#
2 Switch /ch#
% Set/voltage/ch , )
# > &0 . . Ingests data from the
Stage 2. The data is stored in a Rl LV interface Matt broker into
= = database
Database :
) () R Sensor/temperature
InfluxDB: for time series | Senace /emmisdity MOTT
measurements T Broker
Status/voltage/ch#
Switch /ch#
R&S 1V Set/voltage/ch#

interface

Control the Rhode&Schwartz LV |
Power Supply

Docker-Stack-configuration

ﬁ"’@&y

b3
.
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A data pipeline may consist
of 3 stages

Take the data from Labview

| Time-series database Gateaway

web_server

O FastAPI

For tabview data ingestion

Stage 3. A Dashboard accesses the E '
database to Visualise the data 2 .
Garafana webserver: Monitoring :

dashboard

Nod-Red webserver: Labview
equivalent for the slow control and
logic.

Users interact with the architecture
through a Gateway  Contr
The Connections to these modules is |
secured with TLS (Transport Layer

Security)

,pz, Meeting Sylvian, |9th Mars 2025 | Arnab Purohit

@ influxdb

HYV interface

Status/voltage /ch#
Switch /ch#
Set/voltage/ch

s Uratana

Ingests data from the

LV interface

Sensor/temperature
Sensor /humidity

Env_Sensor

R&S_LV

Status/voltage/ch#
Switch /ch#
Set/voltage/ch#

Matt broker into

database

interface

ol the Rhode&Schwartz LV
Power Supply

Docker-Stack-configuration

10



@ influxdb Database for R&S_HMP4040 LV channels

Get and Monitor data from Labview

®

Data Explorer

- @ CUSTOMIZE X local ~ | [2 SAVEAS

[ime-series database Gateaway

web_server

O FastAP! . influxdb |

’| ' »
For tabview data ingestion
.
2023-05-18 08:30:30 2023-05-18 08:31:00 2023-05-18 08:31:30 2023-05-18 08:32:00 2023-05-18 08:32:30 2023-05-18 08:33:00 2023-05-18 08:33:30 2023-05-18 08:34:00 2023-05-18 08:34:30 2023-05-18 08:35:

View Raw Data @ ¥ csv Q © Past5m - SCRIPT EDITOR SUBMIT

Filter - Filter v Filter -

HV interface

_measurement et _field host

auto (10s

my-bucket

Status/voltage/ch#
5
» -monitoring Fill missiny
Switch /ch# . hv b93dch2aa998
+ Create Bucket M I

Set/voltage/ch v
CUSTOM
sensor_1

Ingests data from the

median

Matt broker into

testing

last

database

Dummy modules for

aensor h-mpm.ltlm-

Sensor/humidity

R&S LV status/Edit Panel

Table view @ Actual - Last 5 minutes

Low_Voltage channel Status

Status/voltage/ch#

Switch/ch#

Voltage Value (V)

Set/voltage ch#

" R&S_LV

interface

Control the Rhode&Schwartz LV

Power Supply

Transform

Data source InfluxDB-1

Meeting Sylvian, |9th Mars 2025 | Arnab Purohit 11
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’ Time-series database ‘ Gateaway CAEN 5Y4527 Global Status

High Voltage Modules Lavw Valtage Modubes

1 2 1 4 1 2 1 4 5
EEEE CoEEm
EEEE CoaEm
EEEE Coanm

web_server

% INIT CAEM

O FastAP|

For tabview d

=

ata ingestion

L

8 HV interface

N s$/vo U B
5 s s — . HOEE CoEEm
E Switch/ch#
: i ~ ‘ = -  DEEE EEEEE
8 - ' ‘ Ingests data from the
.g £ LV lnterface 8 : oFf | oeF | oFF | oFF off | oeF | oFF | oeF | oeF
E% Matt broker into Channels 6 [l el A or | oer | o | oer | o
. -
* database EEEE EEEEEE
7 OFF | OFF | OFF § COFF OFF | OFF J| OFF § OFF J OFF
: A
Q | ¥
Sensor/ temperature
Sensor /humidity MQTT !

Env_Sensor D

=

l

Nodered Dashboard

Status/voltage/ch#
Switch/ch#

R&S LV Set/voltage/ch#

interface

| Control the Rhode&Schwartz LV |
Power Supply

Meeting Sylvian, |9th Mars 2025 | Arnab Purohit 1D




Nodered Dashboard

= HV Maodules

| Time-series database | Gateaway
web_server HY Madule 1 .
i Chanral Chanral Chanral Chanral Chanral Chanral Chanral Chanral Chanral Chanral Chanrl Chanral
For tabview data ingestion ) U] U] U] 0] 0 U] U] W g0 gl 0| ALcHoN
' — CHANNEL
o OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF ALL CH OFF
-
| HV interface e, Ramp Up Step (V) : h L L L : : h h L L :
" Status/voltage/ch#
; SWHCh/Chz l Rl " " " " ” "~ ~ "~ " " " "~ "~
% Sct/voltagc/ch ' ‘ - Ramp Diawn Step (W's) . " . . . v * “ “ v “ v
v - : ‘ Ingests data from the o ' Mawar e
E ‘? LV lnterface Matt broker into - A I\J'if | r— - Tl'IP time [‘, o : 8 : 8 : = r o : : : :
> & databasc - IV,Z*SIH!I.'VIIIIEMJ = JSYMHM!W]D_ LEHMEIIEM EWW!WW_
: I )
A e = Set Voltage (V) : : : : : : : : : : : : :
Sensor/ temperature '
Sensor/ humidity MOTT :
Env Sensor Q 1 | St Max Current (A} : : : : : : . : : : : : :
= Broker ] / //? - -
ol s | /;““"“ ) Maritaring Valtage (V) 3.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
| GefROnCh] e JGYASETEMASGELL | SefMaeCarChl (5430l L
. T — | I w— N
e /"”‘"““‘ T M Monitorng Curent () -0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 i
- Ol / // / ‘ -
| Slot 1 Currents - Last 10 Mins. Slot 1 Voltages - Last 10 Mins.
Status/voltage/ch#
Switch/ch# tne? [] CharneD | | Chasfel [ Chamel2 [ Charne@ | | Chanfeld [ Chamel} | | Charneb [ Chanfell | | Chamield ) Chanrell | | Chameid [ Charneht [ Chanfelz | | Chamel) [ Charnek | Chanfelt [ Chamel? | | CharneB [ Chanfel® ) ChamelD
Set/voltage/ch# ) N/ae : ) Ghanres§ () CaamelsD () Cramel Charnsi
R&S_LV Ivoltage/ f : BTt /: SO e Gl | VRIS L) FARRE et v [
T _ A = T— -
. AT | Sl Ch2 T mdngl2 if il
interface Z Jye ] :
I JEVANT emeleatirind1 [} © Cal i h Y u “- s
[ A - ' 05 d
Control the Khodedcvar LV W0 A0 R0 M0 M0 BB hatmd 2T MEN T N R NaTI MO RO Batm B 21481

Power Supply
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web_server

O FastAPI

Right nOW the dOCI(er image Of For tabview data ingc:tinn
Ph2_ACF is deprecated.

HV interface

Status/ \'ultdgc/chﬂ
Switch/ch#
Set/voltage/ch

LV interface

For the Cold sector test we need
Ph2 ACF

testing

Dummy modules for

Sensor/temperature
Sensor/humidity

Env_Sensor

We need the latest version of
Ph2 ACF docker image.

Status/voltage/ch#
Switch/ch#

R&S LV Set/voltage/ch#

interface

Control the Rhode&Schwartz LV
Power Supply

Meeting Sylvian, 19th Mars 2025 | Arnab Purohit

Time-series database

@ influxdb

Ingests data from the
Matt broker into
database

Ph2_ACF

Gateaway

o<,

Node-RED

14
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Design a set of tests which needs to performed for each module after integration onto Dee 1n both room temperature and 1n
cold chamber.

We have tested multi module asynchronous test with Ph2 ACF.

Are there plans for a synchronous multimode DAQ?
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Thank you!






