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1 Laser synchronization firmware and software

European

XFELJ OXC Server - Introduction
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Courtesy: S.Schulz

OXC provides:

Information about pulse arrival time on photocathode with respect to

MLO
Possibility of implementing adaptive feed forward and fast feedback

loops on laser arrival time
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European

XFEL ] OXC Server — Introduction pt.2
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A) scan the MLO VM
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C) scan motorized delay stage
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Laser synchronization firmware and software
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XFEL] OXC Server — Current status

SlowPILOX (Slow Photo Injector Laser Optical Cross Correlator) middle
layer server:
performs full range calibration
performs periodical recalibration (keeps OXC within dynamic range)
stabilizes the optical reference power
calculates arrival time (mean, std. dev)
held exceptions:
SFG signals missing
MLO VM setting change
MLO not lock or incorrect bucket
auto-positioning of delay stage
extensive logging and servers’ status mechanism

history of Koxc, ‘zero-crossing’, mean etc.
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Laser synchronization firmware and software

European

XFEL ] OXC Server — Current status pt.2

SlowPilox controls the motorized delay stage, motorized L2 and L4 retarders,
cooperates with other DOOCS servers ( e.g. RF Lock Server)
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Laser synchronization firmware and software

European

XFEL ] OXC Server — Current status pt.3

Set of JDDD pannels for the server.
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Laser synchronization firmware and software

European

XFEL ]| OXC Server — Future development

Future work for SlowPILOX:
Implemetation of pulse duration measurement
by Gaussian fit of full range scan
charasteristic.
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Implementation of phase slope control for PTO VM (DACS server included)

Laser Phase Correction
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Timeline: finish these upgrades till end of 2011
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XFEL|]DSP Firmware and Software — Introduction
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Laser synchronization firmware and software

European

It is based on old hardware (VME):
*ADC board - 8-channel, 14-bit, up to 10 MSamples/s;
*All channels used in the system, 1 MHz clock used
*DAC board - 8-channel, 14-bit; Only two outputs
available due to design flaws

*DSP - TMS320C6701 Texas Instruments chip, 164 MHz
*All boards are DESY-made - not available

commercially

DSP Firmware and Software — Introduction
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Laser synchronization firmware and software

DSP Firmware and Software — Status
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*Two ’logical’ PID controllers in the DSP
*Each controller: Input selectable from up to 4 ADC

channels; PID gains, set-points, separate for each input
*Simple switching between inputs - happens

*sample-to-sample
*One can be switched off to improve processing rate of the other one
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Laser synchronization firmware and software

European

XFELIDSP Firmware and Software — Status

ADC)H(®)
ADC ) E? IR LPF PID DAC

SP Logical Controller

*First-order IIR filter of the error signal

*Discrete PID controller

Integrator anti-windup done by output back-calculation
«Qutput clipping to settable minimum / maximum values
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Laser synchronization firmware and software
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XFELIDSP Firmware and Software — Status
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Laser synchronization firmware and software

XFEL | RF Lock Server for Laser Locking

2 © @ tuning.xml
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Timing jitter STDEW 1.6242 1.6242
RF lock jitter threshold 500-005 500.0000
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Motor position set -310 Manual -310
Motor pos min -800.00 @
Motor pos max 100,00 <@

s
1,

2.7
1.
0 ]
1.
2.4
3.

-4, ]
5. I T | | | |
500 0. 500 1000 1500 2000 2500 3000 3500
[us] |—
GAINS P 1 D lock
] 0 NORM 280 0.0001000— 0,00
| = " OH = OH -
| DALT 3.00— 0.0000000 — 0.00—
| 1 HORM 0.00— 0.0000002 — 0.00—
n 1ALT 0.06— 0.0000000 — 0.00—
n 2 HORM 0.00— 0.0000000 — 0.00/—
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Laser synchronization firmware and software
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XFEL ] RF Lock Server for Laser Locking — Status

Locking to diffrent frequencies:

2 @ autoswitching.xml TEST.SYNCH/LASER.LOCK/OCAS.LOCK/

lowfreq  Mixing freq Kphi Upthreshold  Reset threshold
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ii

DCON PID controller [—| DAC >

% | 130000 | 12368 ||  oook{ | 0.000 ADC2 N

7 ADC2N |~ |
SWITCH QOFF
1300.00— 123.68— —_— 0.00 — ADC3IN
highre | H | = ADC3N |~ |
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1 Laser synchronization firmware and software

European

XFEL JUTCA migration

The set of crates for LbSynch has been ordered

A lot of work to be done with front-ends servers

*The special structure controller needs to be prepared (P.Predki)
* Needs to consider more IT engineering

Code Device PP Laser Lab 28g EO Laser INJ Laser Synchr. Hutch Lab 28g OCAS, BAM devel. Lab 26a MLO laser EOD
o7 Crate Powerbridge RackPak/M4-2 Schroff vertical, 12 slot, 83U Schroff vertical, 12 slot, 9U Powerbridge RackPak/M4-2 Schroff vertical, 12 slot, 9U  Schroff vertical. 12 slot, U
10 MCH NMCH-Basic V3.4 NMCH-Basic V3.4 NMCH-Basic V3.4 NMCH-Basic V3.4 NMCH-Basic V3.4 NMCH-Basic V3.4
09 Power Supply Vadatech Vadatech Vadatech Vadatech Vadatech Vadatech
11 CPU AMC-1000/7400/M2G AMC-1000/7400/M2G AMC-1000/7400/M2G AMC-1000/7400/M2G AMC-1000/7400/M2G AMC-1000/7400/M2G
22 Storage San Blaze San Blaze San Blaze San Blaze San Blaze San Blaze
13 Timing *1Timer *1Timer *1Timer *1Timer *1Timer *1Timer
29 DAMC2 DAMC2 DAMC2 DAMC2 (x2) DAMC2 DAMC2
30 RTM DAMC2Z RTM DAMCZ RTM DAMC2 RTM (x2) DAMCZ2 RTM DAMC2 RTM
21 TMCB TMCE (x4) (TL)
26 uRFB_In URFB Input Test Board
27 uRFB_Qut uRFB Ouput Test Board
28 FDCAR Phase Drift Comp. Amp. Repeater
23 PSM | | PSM DESY
15 uADC SIS8300v2.0
18 uDWC DWC8300 v1.1 1.3GHz

DEADLINE ASAP ASAP ASAP ASAP .2012 ASAP
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aser synchronization firmware and software

European

XFEL | Main problems

No good documentation
No block diagrams of all system

All knowledge from some experienced
people (maily from PhD theses)
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XFEL] Thanks

Thank you for your attention
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XFEL|] Clip board — copy and paste
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