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Introduction

The Proton Improvement Plan Il (PIP-1l) aims to enhance
the current Fermilab particle accelerator complex to
Intensify and accelerate more beam. To achieve this, a
second power amplifier will be added to the Main Injector
(MI) cavities. However, the control unit could only read
signals coming from the previous power supplies, so the
Interface box was designed to facilitate the issue.
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Figure 1: Front and back panel of interface box Figure 2: Upgraded

modulator in Ml 60

The main purpose of the interface box Is to sum two
sighals from the power supplies into one signal before
sending them over to the control unit, but other functions
include:

= [atching the LCW and Grid supply error circuits
= Generating filament current ramp circuit
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Figure 3: Oscilloscope reading
for Screen's OFF circuit

Procedure

Soldering:

The soldering aspects of the project include the main
circuit board, the LED board, the LCW board, and the
wires that connect the main board to various parts.

Assembly:

Mounting holes were drilled in the bottom and side panel
to secure the main board and power supply, respectively.
The front panel features the LED board, LCW board,
POT’s, and BNC shells. As for the back panel, it is made
up of the multipin connectors, BNC shells, a 120V plug
and fuse.

Testing:

Boolean Logic Is checked to make sure we receive the
expected output whenever two signals are sent to the
Interface box. A signhal generator Is also used to ensure

the ON/OFF/Reset circuits Iin the Filament and Screen
supply work properly.
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Figure 4: Oscilloscope reading
for Filament's ON and RESET circuit

Conclusion

In the past, designs of the interface box were modified to
counteract reoccurring problems, but the last design
was set to be mass-produced. Seven have been
successfully made this summer enabling the next few
years’ worth of station upgrades to be completed.

Figure 6: LCW board

Figure 7. Backside of LED Board
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