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Over view of CSNS Linac
Normal conducting cavity LLRF

— Hardware framework

— High power protection

— Auto cavity conditioning program
Superconducting cavity LLRF

— Replace Normal conducting cavity LLRF by MicroTCA

— Theory learning and simulation




| Overview of the CSNS Linac
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Normal conducting cavity LLRF- Overview
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Normal conducting cavity LLRF-Analog module

< The analog module consists of two units :

—The analog up-down conversion unit: RF
324MHz, LO 360MHz, IF 36MHz.

4 X down conversion channels

2 X up conversion channels

—The clock generation unit:
144MHz, 36MHz, 72MHZz

324MHz Reference Signal

324MHz Cavity Pick-up

36MHz Clock
X1

360MHz LO Signal . 72MHz Clock

X2 360MHz LO Signal .
«a | 144MHz Clock .

36MHz IF




Normal conducting cavity LLRF-Digital module

<Hardware

—1 X FPGA: Altera Stratix Il family
EP2S90F1020

—2 X ADCs with 4 sampling channels: Linear

LTC2156, 170Msps 14-bit, DDR LVDS output to
FPGA.

—2 X DSPs: Tl C6713

+ADCs Sampling frequency 144MHz, IF 36MHZz,
guadruple frequency sampling gets I, Q, -1, -Q




| Normal conducting cavity LLRF- Power measurement and protection(1)

O The system measures the forward and reflected power of klystron output, CIR

output and cavity input, etc.
O High power protection base on VSWR(Voltage Standing Wave Ratio).

O Response time=700ns
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| Normal conducting cavity LLRF- Power measurement and protection(2)

Vacuum of cavity vs. protection resume time.
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| Normal conducting cavity LLRF-Auto cavity conditioning program(1)

1 A auto cavity conditioning program is developed base on ek
VSWR protection times. «
: . 2 R
1 Shorter response time than vacuum base conditioning. i, e
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| Normal conducting cavity LLRF-Auto cavity conditioning program(2)
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Parameter Value

| Superconducting cavity LLRF-Overview Length (m ) 97
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| Superconducting cavity LLRF-Normal conducting LLRF development

O A normal conductor LLRF is developed: to familiar MicroTCA system and verify its stability.
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} Superconducting cavity LLRF- Normal conductlng LLRF developmemf?ifai@

O Performance
O Short: £+0.4% , +0.2°

O Long : £+0.5% , £0.3°(12 hours)

O CSNS requirement :
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| Superconducting cavity LLRF-Data cache

O The data cache can better locate the fault source of the accelerator and distinguish
the sequence of events.
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| Superconducting cavity LLRF- Theory Learning and Simulation

O Goal
O Provides theoretical guidance for the
development of superconducting LLRF

O To Know the parameter calculation likes
O Cavity field rising time
O Beam inject time
O Power estimate
O Pre-tuning
O Optimal QL
O Tuner control method
O...
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| Superconducting cavity LLRF- Simulation Software

O Base on C#
luggage and
Windows
operating system

Shared online:
https://github.com/happsky123
/Superconductor-Cavity-
control-Simulator-
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| Superconducting cavity LLRF- Piezo Tuning

O The superconducting cavity piezo tuning mode is studied by using the simulation
software.
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l Conclusion

OThe llrf of normal conductive cavity is running well at

present;
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Thank you for your attention!




