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Outline

* Introduction

» Step 1 : Get the setup connected, PSU,
Interlock, Cooling

» Step 2: Grafana for temperature and
humidity monitoring

« Step 3: Tests using 1 Digital Quad in four
jigs (no HV)
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Step 1 : Get the setup connected, PSU, Interlock, Cooling

Setup description:
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Step 1 : Get the setup connected, PSU, Interlock, Cooling

Setup description: PSUs

8 peltier PSUs (DELTA SM 7020):

each jig has two (top and bottom) 4 HV PSUs (Keithley 2410)

3
\

1 LV PSU (Rohde & Schwarz MHP 4040):
No sense wires connected
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Step 1 : Get the setup connected, PSU, Interlock, Cooling

Setup description: Interlock

PT100

NTC / Light

oneli 3/5/2024, 6:41:36 PM
[1709660496132 ]
Dangers (actual) 4 | States| Interlocks (lock-in) 4 | States| Controlled devic... « |States

RESET LOCKED-IN INTERLOCKS
M1_PT100_11_T M1_NTC_T

M1_PT100_14_T M2_NTC_T

W

we

Low voltage
interlocking

* Module QC documents
discourage use of
mechanical relays on LV
(possible spikes).

Solution: solid state relays,
triggered by mechanical
relays on LV (+)

Crydom DR10D12 L relays
tested and performing well
(see last slide)

M2_PT100_21_T
M2_PT100_24_T
M3_PT100_31_T
M3_PT100_34_T
M4_PT100_41_T
M4_PT100_44_T
M1_PT100_CB_T
M2_PT100_CB_T
M3_PT100_CB_T
M4_PT100_CB_T

Ambient
M1_ENV_T
M2_ENV_T
M3_ENV_T
M4_ENV_T
M1_ENV_RH
M2_ENV_RH
M3_ENV_RH
M4_ENV_RH

FW_SN: 240202.1613

M3_NTC_T
M4_NTC_T
M12_LIGHT_ADC
M34_LIGHT_ADC

Door switches =
DSWITCH_1_OPEN
DSWITCH_2_OPEN
DSWITCH_3_OPEN
DSWITCH_4_OPEN
DSWITCH_5_OPEN

Dewpoints

M1_ENV_DEWT
M2_ENV_DEWT
M3_ENV_DEWT
M4_ENV_DEWT

GULSN: february-

St...

Closed
Closed
Closed
Closed
Closed

2024-1.1.2*

-

1_LIGHT_DETECTED
2_DOOR_OPENED
3_M1_PT100_TOO_HOT
3_M2_PT100_TOO_HOT
3_M3_PT100_TOO_HOT
3_M4_PT100_TOO_HOT
4_M1_NTC_SUPER_HOT
4_M2_NTC_SUPER_HOT
4_M3_NTC_SUPER_HOT
4_M4_NTC_SUPER_HOT
5_DEWPOINT_REACHED
6_LOW_BOARD_VOLTAGE
7_WATCHDOG_RESTART
8_PC_COM_LOST
9_NOT_ENOUGH_DRY_AIR

10_NOT_ENOUGH_VACUUM

11_M1_COPPER_TOO_HOT
11_M2_COPPER_TOO_HOT
11_M3_COPPER_TOO_HOT
11_M4_COPPER_TOO_HOT

Time

3/5/2024, 6:12:46 Legal TC received. Resetting all interlocks.

PM

3/5/2024, 6:12:44 Legal TC received. Resetting all interlocks.

PM

3/5/2024, 6:06:39 Legal TC received. Resetting all interlocks.

[

1_LIGHT_DETECTED
2_DOOR_OPENED
3_M1_PT100_TOO_HOT
3_M2_PT100_TOO_HOT
3_M3_PT100_TOO_HOT
3_M4_PT100_TOO_HOT
4_M1_NTC_SUPER_HOT
4_M2_NTC_SUPER_HOT
4_M3_NTC_SUPER_HOT
4_MA4A_NTC_SUPER_HOT
5_DEWPOINT_REACHED
6_LOW_BOARD_VOLTAGE
7_WATCHDOG_RESTART
8_PC_COM_LOST
9_NOT_ENOUGH_DRY_AIR
10_NOT_ENOUGH_VACUUM
11_M1_COPPER_TOO_HOT
11_M2_COPPER_TOO_HOT
11_M3_COPPER_TOO_HOT
11_M4_COPPER_TOO_HOT

Message

M1_PEL_OFF
M2_PEL_OFF
M3_PEL_OFF
M4_PEL_OFF
M1_HV_OFF
M2_HV_OFF
MS3_HV_OFF
M4_HV_OFF
M1_LV_OFF
M2_LV_OFF
M3_LV_OFF
M4_LV_OFF
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Step 1 : Get the setup connected, PSU, Interlock, Cooling

Setup description: Cooling

Cooling water tank

Cooling water tank PSU for the
fan and the water pump

— 065216,
04043. 62005.

125022,

01809. 14474,
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Step 1 : Get the setup connected, PSU, Interlock, Cooling

Setup description: In addition to continues drvy-air flux in the lab and vacuum

Dry air switch

W4l VAR DS

Pump for vacuum

NG |
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Step 2: Grafana for temperature and humidity monitoring

9

= Home > Dashboards v R Wi+ Add

Door Switch is open

MEAS_DSWITCH_1_OPEN {name="Interlock Data", type
MEAS_DSWITCH_2_OPEN {name:

“Interlock Data’, type="door_switch"}

08:49:20  08:49:30  08:49:40  08:49:50  08:50:00  08:50:10  08:50:20 08:50:30  08:50:40  08:50:50  08:51:00 085110  08:51:20  08:51:30  08:51:40 085150  08:5200  08:5210  08:5220 08:5230  08:52:40 08:5250 08:53:00 08:5310  08:53:20 08:53:30  08:53:40 085350  08:54:00  08:54:10
Module 1 -- Overview Module 2 -- Overview Module 3 -- Overview Module 4 -- Overview

‘1743‘ ‘229.3 --136 ‘1746‘;‘ ‘23 . (w-134 ) ‘1‘174 \ ‘230. 137 (-181 ro.a )

MEAS_M1_ENV_RH rh_env MEAS_M1_ENV_T temp. MEAS_M1_NTC_T temp. MEAS_M2_ENV_RH rh_env MEAS_M2_ENV_T temp_... MEAS_M2_NTC_T temp_... MEAS_M3_ENV_RH rh_env MEAS_M3_ENV_T temp. MEAS_M3_NTC_T temp, MEAS_M4_ENV_RH rh_env MEAS_M4_ENV_T temp_... MEAS_M4_NTC_T temp_...

Environment -- Module 1 Environment -- Module 2 Environment -- Module 3 Environment -- Module 4

08:49:30  08:50:00 08:50:30  08:51:00 08:51:30 08:52:00 08:52:30 08:53:00 08:53:30 08:54:00 08:49:30  08:50:00  08:50:30
= CALC_M1_ENV_DEWT dew_point First: -3.31 Last: -3.30 == MEAS_M1_ENV_RH rh_env First: 17.3 Last: 17.3
MEAS_M1_ENV_T temp_env First: 22.9 Last: 22.9

08:551:00 08:51:30  08:52:00 08:52:30 08:53:00 08:53:30  08:54:00 08:49:30  08:50:00 08:50:30  08:51:00 08:51:30  08:52:00
= CALC_M2_ENV_DEWT dew_point First: -2.88 Last:-2.85 == MEAS_M2_ENV_RH rh_env First: 176 Last: 17.6

MEAS_M2_ENV_T temp_env First: 231 Last: 23.2

08:52:30  08:53:00 08:53:30  08:54:00 08:49:30  08:50:00 08:50:30  08:51:00 08:51:30 08:52:00 08:52:30 08:53:00 08:53:30  08:54:00
= CALC_M3_ENV_DEWT dew_point First: -2.85 Last: -2.83 == MEAS_M3_ENV_RH rh_env First: 17.8 Last: 17.8 = CALC_M4_ENV_DEWT dew_point First: -2.94 Last:-2.93 == MEAS_M4_ENV_RH rh_env First: 18.0 Last: 18.1

MEAS_M3_ENV_T temp_env First: 23.0 Last: 23.0 MEAS_M4_ENV_T temp_env First: 22.7 Last: 22.6

JIG 1 PT100 JIG 2 PT100 JIG 3 PT100 JIG 4 PT100

23075 pr——
23.05
23.025

23

2.9
08:49:30 08:50:00 08:50:30 08:51:00 08:51:30 08:52:00 08:52:30 08:53:00 08:53:30 08:54:00 08:49:30

08:50:00 08:50:30 08:51:00 08:51:30 08:5200 08:52:30 08:53:00 08:53:30 08:54:00 08:49:30
AS_M1_PT100_11.T temp_pt100 First: 231 Last: 231 == MEAS_M1_PT100.14_T temp_pt100 First: 23.0 Last: 23.0

08:50:00 08:50:30 08:51:00 08:51:30 08:52:00 08:5230 08:53:00 08:53:30 08:54:00 08:49:30  08:50:00
MEAS_M2_PT100_21_T temp_pt100 First: 231 Last: 231 == MEAS_M2_PT100_24_T temp_pt100 First: 22.9 Last: 22.9

08:50:30  08:51:00 08:51:30 08:5200 08:52:30 08:53:00 08:53:30 08:54:00
MEAS_M3_PT100_31.T temp_pt100 First: 22.8 Last:22.8 == MEAS_M3_PT100_34_T temp_pt100 First: 22.8 Last: 22.8

= MEAS_M4_PT100_41.T temp_pt100 First: 21.7 Last: 19.8 == MEAS_MA4_PT100.44_T temp_pt100 First: 217 Last: 19.8
M1CBPT100 M2CBPT100 M3 CBPT100 M4 CBPT100

2264

22,635
2263
22,625

08:50:30 08:51:00 08:51:30 08:52:00 08:52:30 08:53:00 08:53:30  08:54:00 08:49:30 08:50:00 08:50:30  08:51:00
MEAS_M2_PT100_CB_T temp_pt100 First: 23.0 Last: 23.0

08:49:30 08:50:00 08:50:30 08:51:00 08:51:30 08:5200 08:52:30 08:53:00 08:53:30 08:54:00 08:49:30  08:50:00 08:51:30 08:52:00 08:52:30 08:53:00 08:53:30 08:54:00 08:49:30  08:50:00 08:50:30 08:51:00 08:51:30  08:52:00
= MEAS_M1_PT100_CB_T temp_pt100 First: 22.9 Last: 22.9

08:52:30  08:53:00 08:53:30  08:54:00
= MEAS_M3_PT100_CB._T temp_pt100 First: 22.6 Last: 22.6

MEAS_M4_PT100_CB_T temp_pt100 First: 23.2 Last: 26.0
NTC -- Module 1 NTC -- Module 2 NTC -- Module 3 NTC -- Module 4

-134

A A A FAANAALA SR A i A gl

-140
08:50:00 08:50:30 08:51:00 08:51:30 08:52:00 08:5230 08:53:00 08:53:30 08:54:00 08:49:30
= MEAS_M2_NTC_T temp_ntc First: -136 Last: -134

20
08:49:30  08:50:00 08:50:30 08:51:00 08:51:30 08:52:00 08:52:30 08:53:00 08:53:30 08:54:00 08:49:30 08:50:00 08:50:30 08:51:00 08:51:30 08:52:00 08:52:30 08:53:00 08:53:30 08:54:00 08:49:30
== MEAS_MI_NTC_T temp_ntc First: -132 Last: -136

08:50:00 08:50:30 08:51:00 08:51:30 08:52:00 085230 08:53:00 08:53:30 08:54:00
== MEAS_M3_NTC_T temp_ntc First: -134 Last: -137

= MEAS_M4_NTC_T temp_ntc First: 22.3 Last: 20.3
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Step 3: Tests using 1 Digital Quad in four jigs (no HV)

e DQ used: CERNPIxDQ27

e Cooling on (water and fan), peltier PSU on, monitoring through
Grafana

 Apply LV (Set value), measure LV at the PSU(V_out) and at the
power adapter board (PAB) (V_in).

* |ssue: the interlock will prevent the PSUs to be on if the box is
open (detectors involved: door switches and light sensors)

e Trick to be used: only open the small door instead of the whole
box to measure the LV at the PAB, lock the door switch using a
Kapton tape and cover the light sensor using a black cup.
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Step 3: Tests using 1 Digital Quad in four jigs (no HV)

LV applied and measured:

Jig 1 Jig 2 Jig 3 Jig 4
V_set (V) 2,6 2,5 2,6 2,6
Vout(V)| 2,5 2,48 2,49 2,52
Vin(V) | 1,77 1,76 1,76 1,77
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Step 3: Tests using 1 Digital Quad in four jigs (no HV)

Peltier power vs temperature and humidity:

Peltier V vs NTC

Peltier V(V) vs T(C) ;
Peltier V(V) vs DEW POINT ® NTCM1 @ NTC M2 NTCM3 @ NTC M4
30 = JIG11 == DEW POINT 1 == DEW POINT 2 DEW POINT 3 == DEW POINT 4
= JIG14 20 40 —
JIG21
25
- JIG24 R
%) - JIG31 £
= 2 / S
20 - JIG34 z =
JiG41 e
- JIG44
15 35
0,2 04 0,6 0,8 1 0,25 0,50 0,75 1,00 1,25
_ 0,25 05 0,75 1 1,25
Peltier V(V) Peltier V(V)
Peltier V(V)
Peltier V vs HUMIDITY Peltier V vs ENVtemp
== HUMIDITY1 == HUMIDITY2 HUMIDITY3 == HUMIDITY4 = ENVtemp1 == ENVtemp2 ENVtemp3 == ENVtemp4
25 24
23
2,0
> Q
5 § =
s s
2 15 /\/ &
21
1,0 20
0,2 04 06 08 1 0,2 0,4 06 0,8 1
Peltier V(V) Peltier V(V)
CERN .. .
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Conclusions

* First setup for cell loading QC at CERN with interlock, satisfying full reception test requirements.
* Remote control, temp and humidity monitoring implemented.

e Site qualification was presented using 1 Digital Quad and testing it in four jigs.

Next:

e Parallelisation to test four quads at the same time.

* Test itkpix modules.
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IN GENEVA

Pictures
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Thank you!




