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=== MBU (Modular BPM Unit) Rack

2 X 3.3GHz Cavit BPM Front-end
o or
' 4 x Button BPM Front-ends

. FPGA Unit (GPAC)

e

@ 21645 MHz Reference Signal Input
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(== Brief Explanation of Cavity-BPM System
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IF Data Signals

* Do a downconversion for Y-, Z- and Reference cavity digha
 Extract position information from amplitudes of sampledi&veforms
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— one top-sample per bunch bears most of the amplitudennaioon
— Corrupted by LO phase and Sampling phase jitter (and®the)
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(7= Effect of Timing Jitter
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angular jitter — measurement jitter
i s m
A o
é ////z////%\ arrival time Jitter: E[(ATA)Z] — 0.2
log(f) .. .
LO phase jitter: E[(AD,,)%] = Uém
216 67MHz AD
Effective timing jitter: o: = E[(AT, —-—2)?
9] x = El(AT, 2ﬂ[fm) ]
PSI, 24. November 2010 European XFEL RF synchronization user workshop N&8. 2010 Seite 6



PAUL SCHERRER INSTITUT

(13 Effect of timing jitter

» Long therm phase drifts (>10sec) can be detected amdated electronically
« frequency drifts cannot be corrected

At, @ m arrival time: At,

local osc.: At 5

At N sampling clk: At.q ¢

overall max: | reference timing: | time scale:
RF jitter (At,- Ato) 350 fs-rms <100 fs-rms 10s
Sampling jitter (A ty- Ateey ) 1 ps-rms <100 fs-rms 10s

AN

beam parameter s (orbit, bunch timing,..)
should remain constant during thistime'!
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ps Reference Fregeuncy Stability
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Offset frequency drifts cannot be detectedshort&long therm drift requirements
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PS Effect of Frequency Drift

IF output signal ()
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i I S Result: frequency deviation < 25ppm (worst case)
015 o g g - Desired stability : 30ppm (peak-peak, short&long the
time (hs)
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Requirements Summary

Summary list of timing requirements for the Cavity BPMs&msb

Table 3-4: Machine Reference Clock & Beam Timing Requirements for Cavity BPM EFFE

No.|PropeHy N, Typ. Max. |Unit Commont
1 Phaze Moize @@ 10Hz -5 [dBciHz

2 |Phaze Moize @ 100Hz -115 [dBciHz

3 |Phaze Moize @ 1kHz -135 [dBciHz

4 |Signal Level 75 g 5.5 |dBm

5 |Freguency 216 BEEEET hHz

G |Peak-Peak Freguency Drift (Shott & Long Term) 30 [ppm

¢ |Beam Arrival Time Jitter & Drift Relative To Reference Clock 100 [fs peak-peak

& |Bunch Spacing M4 5 Fef. clock periods [M=Integer
9 |Connectar Type @ MBU Shid

1) B. Keil: Infrastructure Requirements for the &uean XFEL Beam Position Monitor and Intra BundhtFeeedback Electronics
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