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Toroid Protection System

Since last collaboration meeting :

• meeting of M. Luong and A. Hamdi (Saclay) with experts 
at DESY in Nov. 2003

• Ultimate review before printing of circuits

• Agreement on the concept established in Saclay meeting 
of April 2003

• Few modifications or precisions



Transmission Based Protection System for TTF II
La
se
r

T2,T3 T8T4,T5 T9
T10

T11
Delay ~ 2 ns

T6,  T7T1

Delay ~ 300 ps Delay ~ 150 ps

Attention: Delays will add!

Make sure beam reaches the dump (Bypass)Ca. 248,9 mToroid/?DumpT1020.548 mToroid/2UBC2T2

Make sure beam reaches the dump (FEL 
Beamline)

Bypass Beampath, total length

FEL Beamline, total length

Comment

Ca. 248,9 mToroid/?DumpT1020,548 mToroid/2UBC2T2

161,254mToroid/16BypT111,25Toroid/3GunT1

244,97mToroid/12ExpT91,25 mToroid/3GunT1

Z-PositionNameToroidZ-PositionNameTor.

Transparency D. Nölle



Electronics for the toroid protection system



Toroid protection system
ADC board

2 units built

Continuous clock

14 bits

10 MS/s

Programmable 
delay

Clock 9.0277 MHz

Toroid signal

FPGA  ( 2X 14 bits )
Delay (8 bits)
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Control System

FPGA

µC

ADC

ADC

DAC

Diagnostic
purpose

RS-232: parameters transmission

BIS
Optocoupled lines:
status read/calibration commandUpstream

Toroid
Signal

Downstream
Toroid
Signal

BIC
Line driver:
4 interlock
signals

New layout : 1 card instead of 4



6DSM/DAPNIA/SACM / Zeuthen, 21st-23th January 2004 

Cabling layout
Upstream toroid Downstream toroid

Beam
Gun

Timing
System Delay line to obtain same pulse 

shape modification

Toroid
Protection

System

Adjustment must be multiple
of 110.8 ns (9.0277 MHz period)

9,0277MHz Clock

Bunch Gate
Signal providing an image of the macropulse time structure
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Algorithms for Loss Detection

• Single Shot Mode
– TSgl ≈ O(10%)
– Range: 5 – 10 %

• Slice Mode
– Tslice ≈ O(1%) for 10-100 bunches
– Range: 0.5 – 5 %, 
– if counting n: 5 - 10

• Integrated Mode
– Tint ≈ O(10 nC) over the whole train                       (≈

10-3 of Total Pulse Charge)
– Stop as soon as limit is exceeded.
– Range: 5 … 50 nC
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Or: If Number ( ∆Qi/Q > Tslice) > n
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•Currently VHDL(Hardware Design Language) :   
modelisation and simulation

•Next step : Integration and test… 


	Algorithms for Loss Detection

