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TPS Fast Orbit Feedback (FOFB) 

Upgrade from 10 kHz to 30 kHz 

updating rate 

Pei-Chen Chiu
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Outline

� TPS FOFB Infrastructure

• BPM/BPM electronics

• Fast Correctors/ power supply controller

• Computation modules

� FOFB Performance 

• Bandwidth compare after upgrade

• Short-term stability

• Long-term stability
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TPS Fast Orbit Feedback System Infrastructure

TPS

Control System

Control Network

TPS Ring

Cell 1

CPSC s+ PSs

On-line 
Console

Master Clock

BPM Group 1 BPM Group 2 BPM Group 24

Timing Master IOC

10 kHz orbit 

data link

Cell 2

CPSCs+ PSs

Cell 24

CPSCs+ PSs

Slow corrector settings

10 kHz rate interface. Each cell has 2 links

for hor.  and ver. Loop respectively.

Path length 

compensation

Fast Correctors installed at bellows (4/cell)

173 BPMs+

96 Correctors+

24 Computation module 
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Major Components for FOFB in one cell
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Beam Position Monitor
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BPM electronics – Libera Brilliance +

Storage Ring : 48 platforms +173 BPM modules

(Booster:           18 platforms  + 60 BPM modules)

Booster BPM

SR BPM
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TPS fast Corrector Power Supply Controller

CPSC1 

CPSC1 :

20 bit DAC+ 24 bits 32 channels ADC

Functionalities:

Support waveform readings

Support orbit feedback

Support waveform play

Support synchronize setting

…

CPSC2: (low cost solution)

18 bit DAC+ 24 bits 16 channels ADC

Some functionalities

Support 30kHz fast setting

Without Thermal Stabilize
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FOFB computation modules

(GDX modules)

TPS Computation modules

LVDS 

RX form 

4*RAFs

LVDS 

TX to 

TIM 

custom 

out

4*BPM 

data

SFP1
Grouping

Orbit Data

(168 BPM, X and Y)

+
Golden Orbit

(X and Y)
-

PI controllers

On/Off

∆∆∆∆M(m*1)= V

dp Magnet/BPM

AURORA/GbE

Magnet/BPM

AURORA/GbE

SFP2

SFP3

SFP3

Gating signal

FA clock output

Machine clock

…….

… S-1 UT * ∆∆∆∆p (n*1)
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FOFB performance compare after upgrade

Ver. 
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FOFB performance – Short-term Orbit Stability
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FOFB performance – Long-term Orbit Stability (10 days)
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Summary

� TPS FOFB first delivered in 2016 

� TPS FOFB upgrade to 30kHz in 2022 

• Ver. FOFB bandwidth is effectively 

increased from 250 Hz to 400 Hz. 

� FOFB Performance

� Short-term orbit stability
• Vertical orbit stability 1Hz~1 kHz: ~1 um

• Horizontal orbit stability 1Hz~300Hz: ~1 um

� Long-term orbit stability (10 days) ~ 
• Vertical: 1 um

• Horizontal: 1.5 um


