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• The concept

• Main requirements

• Test stand version specification and 
scope

• Functionality and design details

• Full scale design plans

• Summary
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• 1) board assembly

• 2) board electrical tests

• 3) boards assembled into RFPI system

• 4) tests with test stand

• 5) final evaluation

• 6) installation

• 7) post-deployment (comisioning)

• 8) maintaince

• 9) end-of-life decomissioning

Product lifecycle
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The primary concept
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The modified concept
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The main requirements

• The role of the test stand is to perform post-
production testing of manufactured RFPI systems in
automatic (semi-automatic) manner, including tests
of:

• CS conditioning boards

• RTD conditioning boards

• SSA conditioning boards

• FEP conditioning boards

• NIRP filters

• High Voltage module

• The architecture of the system includes 5 boards

• EPICS interface to test stand
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The test stand version specification and scope

• Chosen platform – Kria carrier board

• Operating system on the test stand – Ubuntu 22.04.1
LTS

• Design and implementation of a single test board per
all types of conditioning boards

• ITX power supply providing 3.3 V, 5 V and 12 V 
separately
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The functionality and design details

• The test stand board for CS conditioning boards (16 channels per RFPI 
system) – overall design

The PIP-II RFPI system FDR 

June 14, 2024



9

The functionality and design details

• The test stand board for CS conditioning boards (16 channels per 
RFPI system) – channel list
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The functionality and design details

• The test stand board for CS conditioning boards (16 channels per 
RFPI system) – testing conditions:

• normal operating conditions

• short circuit

• opened line

• Resistors differ by channel type 
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The functionality and design details

• The test stand board for RTD conditioning boards (2 channels per 1 
cavity → 8 channels per RFPI system) – overall design
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The functionality and design details

• The test stand board for RTD conditioning boards (2 channels per 1 
cavity → 8 channels per RFPI system) – channel list
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The functionality and design details

• The test stand board for RTD conditioning boards (2 channels per 1 
cavity → 8 channels per RFPI system) tested for the temperature 
readings in the expected range (RTD sensor resistance simulated by 
5 resistors). Reading done in a sequence using relays. Using 4-wire 
connections.
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The functionality and design details

• The test stand board for SSA conditioning boards (4 output channels
and 2 input channels per 1 cavity → 24 channels in total) – overall
design
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The functionality and design details

• The test stand board for SSA conditioning boards (4 output channels
and 2 input channels per 1 cavity → 24 channels in total)
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The functionality and design details

• The test stand board for 
SSA conditioning boards 
(4 output channels and 2 
input channels per 1 
cavity → 24 channels in 
total) tested for time
constraints for outputs
and inputs

• Test stand provides 4 
output channels and 3 
input channels per cavity

The PIP-II RFPI system FDR 

June 14, 2024



17

The functionality and design details

• The test stand board for FEP conditioning boards (1 channel per 
cavity → 4 channels per RFPI system) tested for:

• current measurement by using DAC controlled current source on 
MOSFET
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The functionality and design details

• The NIRP filters tested with the use of external RF generator (ie. 
RIGOL DSG830) controlled via Ethernet/USB connection and VISA 
protocol (ie. pyVISA library for Python scripts).
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Full scale design plans

• Adding HV test board

• Validation of all test boards

• Extended EPICS interface for automatic tests
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Summary

Thank you for your attention
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