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Linear Collider intra-train 

feedback concept: 

ATF extraction line:  Beam test results: 

FONT4 digital prototype at KEK 

ATF: 

Digital feedback processor: 

Detect position offset of incoming bunches early in 

train. Calculate correction and apply with kicker to 

later bunches 
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Gain optimisation May 2007 

2 x Analog Input channels (single-ended)

2 x Analog Output channels (differential) 4 x General-purpose digital outputs

3 x external clock/trigger inputs
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• Time of flight kicker – BPM: 4ns

• Signal return time BPM – kicker:              10ns

Irreducible latency:                                     14ns

• BPM processor:                                           7ns

• ADC/DAC (3.5 89 MHz cycles) 40ns

• Signal processing (8 357 MHz cycles)     25ns

• FPGA i/o 3ns

• Amplifier 40ns

• Kicker fill time 3ns

Electronics latency:                                  118ns

• Total latency estimate:                                  132ns
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Latency estimate: 

 1
st

 closed-loop operation Dec. 2006 

 Delay loop tests Feb. 2007 

154ns

Incoming bunches

Incoming bunches

FB on, no delay loop

FB on, with delay loop

Latency 

c. 140ns 


