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Calibration drift and changes
through repairs expected

=» Set-up at KEK needed
* Commission set-up in Bonn

* Study calibration stability
and drift
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THE SET-UP
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* Supplies the PXD module with 24
different voltages
. & o
* Remote sensing of each channel
14m long
power cables
[ Monitoring information of node 56
Set Voltage (mV) Set Current (mA) | Itage at Regulator (m Voltage at Load (mV;] Current (mA) Regulator Status Bit
DHP_IO 0 0 6 -4 -8 LOW
SW_DVDD 0 0 -6 -6 -4 LOW
| 2 set values 3 monitoring values
All channels
listed & 4 B

19/05/2022 4



UNIVERSITAT

 DCIDE board 't~

vervoltag protectlon board (OVP)

ntroller
d (MCU) -

19/05/2022



UNIVERSITAT

Single channel regulator,

DC
power in

Z2°1 4erodrun

[ewuny uejas
uayouany N

DAC

set
- voltage
~current limit
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connectors for force
and sensing to SMU

Job of relaisboard:

. control LEDs
=>» Connecting one channel at a

time to SMU

relays for each
channel

Two Relais for each channel:
analog/digital

= Forcelines and senselines connector to PS

Analog

. L _Ana ‘
| E i 3

]
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* “Simulates the PXD” in the calibration process

* Function of device: measures I/V, forces |/V Force- and sense
connectors

e controlled/read out by PC

|WKEYSIGHT B2912A Precision Source/Measure Unit 1014 2ch  LXI ['r—lma w!

| e e L
+210.oooo v - o=
+00.00001 nA

1+10.50000 A = ‘.‘ « [ ony S fore
J+06.00000 vV LEI
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u - : D .
m Status .
~

. S
U N IVE RS ITAT \ode Numbe MAC Address  Status [ ] ystem/Node Failure
o Moo Joerreac. @ & e

1}, [Nodet 0E-11-€8-0.. @ @ current node status information
2 Node2 0E-11-£8-0.. @
3 Node3 0E-11-E8-0.. @
4 Node4 0E-11-E8-0.. @
. 5 Node5 0E-11-E8-0.. @
=» The software runs on dedicated s o
7 Node7 0E-11-E8-0.. @
M 8 Node8 0E-11-€8-0.. @
WI n d OWS Ia pto p 9 Node9 0E-11-8-0.. @

* Remote control and monitoring of the s
SMU, the relaisboard and PS -

Networkint
— SMU  Relais  Server  Calib  OVPTest —
o L3
* What else is it used for: —
° Tnit Getvoltage| | Sourcel Enable | |Setvoltage |SetCurrent
Rest | [GetCurrent| | Sourcel isable | [3etvoltComy setCurrCom)

=>»Has eclipse to flash old chromosome
(XME)-based version of the firmware

0O

GitHub

19/05/2022 10



https://stash.desy.de/projects/B2G/repos/pxd_teststand_software/browse
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PS for fan and
interlock

SMU

Relaisboard

Dedicated windows
laptop

Belle Il PS

TTIs for relais and
PS

19/05/2022
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THE WORKING PRINCIPLE
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[UNI4]

1D=15

RELAIS=17
StartVolt=0
StopVolt=5
MidScale=2.5
Compliance=30
StartCurrent=-0.1
StopCurrent=0.1
StartLimit=0

StopLimit=4
Range=200

24 voltages
force + sense

[@]
DAC_VOLTAGE_GAIN=10016
DAC_VOLTAGE_OFFSET=211
ADC_U_LOAD_GAIN=4648
ADC_U_LOAD_OFFSET=-791

ADC_U_REGULATOR_GAIN=10006
ADC_U_REGULATOR_OFFSET=-886
ADC_I_MON_GAIN=—-9905
ADC_I_MON_OFFSET=—100
DAC_CURRENT_GAIN=-10024
DAC_CURRENT_OFFSET=-1180

19/05/2022
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FIRST CALIBRATIONS
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The calibration
curves

Residual
Plots

Further
investigation
needed
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SCGUI
channel
monitoring
before
calibration

UPLOADING THE CALIBRATION DATA

[ Monitoring information of node 56

DHP_IO
SW_DVDD
DCD_DVDD
DHP_CORE
Refln
Source
DCD_AVDD
AmpLow
cca

ccG2
DRIFT
CCaG3
POLYCOVER
HV

GUARD
BULK
GateON1
GateON2
GATEOFF
GateON3
Clear_ON
SWREF
SWSUB
Clear_OFF

Set Voltage (mV)
0

o 2 o 20 o e 2 2 o 0 2 0 e 2 0 0 0 0 0 o o o o

Set Current (mA)
0

o 2o o 20 o e 2 o o 0 2 0 e 2 0 0 0 0 0 o o o o

Itage at Regulator (m Voltage at Load (mV]

Current (mA)

Regulator Status Bit
LowW

Low
Low
Low
Low
Low
Low
Low
Low
LOwW
LOwW
LOwW
LOwW
HIGH
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

- [m]

UPS Satus

Thermal Status

OVP Fast Satus

Start

Stop

o
g

Soft Reset

X

19/05/2022
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universitiTEmm$  UPLOADING THE CALIBRATION DATA

|87 Monitoring information of node 56 - O X
Set Voltage (mV) Set Current (mA)  Itage at Regulator (m Voltage at Load (mV] Current (mA) Regulator Status Bit UPS Satus
DHP_IO 0 0 & 2 6 Low Thermal Status
SW_DVDD 0 0 4 3 -1 LOW v e Satue
DCD_DVDD 0 0 2 2 0 LOwW
DHP_CORE 0 0 5 1 0 LOW
Refin 0 0 12 2 0 LoW
S CG U I Source 0 0 -5 5 -8 Low
DCD_AVDD 0 0 13 2 2 Low
h | AmpLow 0 0 7 1 0 LOW
C a n n e 61 0 0 1 1 0 LOW
o . CCcG2 0 0 0 1 0 LOW
monitorin g oRiT 0 0 0 : 0 Low enerencshidonn
ccG3 0 0 -4 -2 0 Low =
afte r POLYCOVER o 0 5 9 0 Low
HV « 0 0 -319 -242 -629 HIGH
M e GUARD 0 ] -5 -3 0 LOW
calibration : 0 . . 0
GateON1 0 0 -2 0 0 LowW
GateON? 0 0 -5 -1 0 LOW
GATEOFF ) 0 4 -6 0 LOW
GateON3 0 0 3 1 0 LOW
Clear ON 0 0 19 3 0 LOwW
SWREF 0 0 12 7 0 LOW
SWSUB 0 0 -9 -9 0 LoW
Clear OFF 0 0 16 14 0 Low

19/05/2022
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SCGUI
channel
monitoring
after
calibration

UPLOADING THE CALIBRATION DATA

|87 Monitoring information of node 56 - O X
Set Voltage (mV) Set Current (mA)  Itage at Regulator (m Voltage at Load (mV] Current (mA) Regulator Status Bit UPS Satus
DHP_10 0 0 & 2 6 Low Thermal Status
SW_DVDD 0 0 4 3 -1 LOW v e Satue
DCD DVDD 0 0 2 2 0 LOwW
DHP_CORE 0 0 5 1 0 LOW
Refin 0 0 12 2 0 Low
Source 0 0 -5 5 -8 Low
DCD_AVDD 0 0 13 2 2 Low
Amplow 0 0 7 1 0 LowW
1 0 0 1 1 0 LOW
ccGr 0 0 0 1 0 LOW
DRIET 0 0 0 2 0 LOW smergencyShutdowr
TCG3 7] softReser |
POLYCOVER 0 0 5 9 0 Low
HV « 0 0 -319 -242 -629 HIGH
GUARD 0 0 -5 -3 0 LowW
BULK 0 0 14 28 0 Low .
0 : 2 : 0 Low Problems with HV
GateON? 0 0 -5 -1 0 LOW C h a nn el
GATEOFF 0 0 4 -6 0 LOW
' ' ’ 1 ' o > Not understood
Clear ON 0 0 19 3 0 LOwW ] .
swrr 0 0 7 0 Low at this point
SWSUB 0 0 -9 -9 0 Low
Clear OFF 0 0 16 14 0 Low

19/05/2022
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Setting up the Software is not trivial:
e PS with old firmware has no static IP

=» Communication via DHCP server

* Installing everything to flash old
firmware

=>» Programs used very out of date

* Git master branch does not contain
correct versions needed for calibration

& Confluence

19/05/2022
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https://confluence.desy.de/display/BI/Flash+firmware+of+PXD+Power+Supply
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OUTLOOK
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1) Commissioning of calibration set-up in Bonn

* Including working HV channel

2) Generating the calibration constants and plots with Python

* Slope and offset given with plots
3) Automatic pass/fail for successful calibration
4) Drift/stability studies
5) Comparison between different PS units

6) Update and complete documentation

19/05/2022
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If there is enough time, we would like to...

.. Change from Windows to Linux
.. Make it work with the latest firmware
.. Simplify the calibration process

... Simplify the Set-Up for calibration

19/05/2022
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Thank you!
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* 80 measuring points set for
each channel

* Voltage range and current
change set for each
channel

[0]
DAC_VOLTAGE_GAIN=10016
DAC_VOLTAGE_OFFSET=211
ADC_U_LOAD_GAIN=4648
ADC_U_LOAD_OFFSET=-791

ADC_U_REGULATOR_GAIN=10006
ADC_U_REGULATOR_OFFSET=-886
ADC_I_MON_GAIN=-9905
ADC_I_MON_OFFSET=-100
DAC_CURRENT_GAIN=-10024
DAC_CURRENT_OFFSET=-1180

19/05/2022
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Force and Sense
of one channel

s,
24 voltage O’o'@ Calibration
channels over Opp " Measured Parameters
power cables Voltage and (.ini)

Current

Voltage/current
information on
all channels
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26



e

UNIVERSITAT I

CALIBRATION WORKFLOW

19/05/2022
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(0]
DAC_VOLTAGE_GAIN=10016
DAC_VOLTAGE_OFFSET=211
ADC_U_LOAD_GAIN=4648
ADC_U LOAD OFFSET=-791

ADC_U_REGULATOR_GAIN=10006
ADC_U_REGULATOR_OFFSET=-886
ADC_I_MON_GAIN=-9905
ADC_I_MON_OFFSET=-100
DAC_CURRENT_GAIN=-10024
DAC_CURRENT OFFSET=-1180

output voltage (SMU)
vs. input voltage

monitored voltage at load
vs. measured output voltage

monitored voltage at regulator
vs. measured output voltage

monitored output current
vs. measured output current

measured output current
vs. set DAC limit

19/05/2022
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e Remote control of SMU

* Initializing of relaisboard

* Uploading information for calibration

=>.ini file containing information

on each channel

* Monitor progress of calibration

[UNI4]

ID=15
RELAIS=17
StartVolt=0
StopVolt=5
MidScale=2.5

Compliance=30
StartCurrent=-0.1
StopCurrent=0.1
StartLimit=0
StopLimit=4
Range=200

B | PS Remote Control Server .

P Node [
Port

StartUp Send

Shutdown Reset
DataToSend

‘ Close

SMU Relais Server Callib OVP Test

Start ReloadSetting | 1%
Wit L ]

Stop | 1%

The server is running on

IP: 169.254.248.55
port: 6666

Please run the PS GUI now.

19/05/2022
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e List of the nodes

* Resetting the calibration
constants to default

* Monitoring each channel for
the DUT

* Uploading new calibration
constants

SLOW CONTROL GUI

[ Belle Il
System Status .
Node Number MAC Address Status

0 Node0  |0E-11-E8-0.. @
1 Nodel  OE-11-E8-0.. @
2 Node2 0E-11-EB-0.. @
3 Node3 0E-11-EB-0.. @
4 Node4 0E-11-EB-0.. @
5 Node5 0E-11-EB-0.. @
6 Node6 0E-11-EB-0.. @
7 Node7 0E-11-EB-0.. @
8 Node8 0E-11-EB-0.. @
9 Node9 0E-11-EB-0.. @

. System/Node Failure

(@] System/Node OK

@ No current node status information

Start all Nodes

Stop all Nodes

Bootload all Nodes

v Emergency Shutdown  ‘mergency Shutdow |

NetworkInter

19/05/2022
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* Calibration of sensing for each channel

=» Ensuring correct voltage at DUT

* Double relais to connect force and sense and force to SMU

19/05/2022
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