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Introduction

MicroTCA 4

Sfor Industry and Research
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MTCA .4 Electronics: RTM

4 Channel Piezo Driver

> Double width MTCA.4, Mid-Size ‘
Rear-Transition Module (RTM), )

Class D1.0, D1.1, D1.2 compatible \ ‘ H“H
i

ik

> Features:

= Supports 4-channel Piezo Drivers
and Piezo Sensors

. "H ||

= Remotely switchable actuator
and sensor functionality

= Remotely switchable driving input
source (ext./int.)

= 4x DAC 18-hit up to 0.5 MSPS DRTM-PZT4
licensed by Eicsys
= 16x ADC 18-bit up to 100 kSPS

= Unipolar: 0..+100 V and bipolar:
+100 V piezo power supplies (ext./int.)

= Interlock signal support
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MTCA .4 Electronics: RTM

8 Channel Down-Converter 1 channel Vector-Modulator

> Double width MTCA.4, Mid-Size
Rear-Transition Module (RTM),
Class A1.0, Al1.1, Al.2 compatible

1 Tigml4 BN RC 2

ﬁ | 113 BN 76 2

> Features:

| =

= 8 down-conversion input channels (AC) o ‘ e
with programmable attn. "N lialfey G

LO input for analog down-conversion
1.3 GHz

2 analog general purpose inputs (DC)

1 up-conversion output channel (AC)
with programmable attn. DRTM-DWC8VM1

licensed by Struck Innovative Systems

REF input for analog up-conversion
1.3 GHz

ADC clock input (AC) up to 125 MHz

Interlock signal support
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MTCA .4 Electronics: AMC

Fast Digitizer

> Double width MTCA.4, Mid-Size
Advanced Mezzanine Card (AMC),
Class A1.0, Al1.1 compatible

> Features:

= 10x Analog Inputs: ADC 125 MSPS
2x Analog Outputs: DAC 125 MSPS
RTM linked to Virtex 6 FPGA

RTM hotplug support
PCle 4x served by Virtex 6 FPGA

S1S8300L2
6 MGTs (4XLLL + 2x SFP) => up to 10 Gbps Struck Innovative Systems

with DESY collaboration
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MTCA .4 Electronics: AMC

Dual FMC Carrier Board

> Double width MTCA.4, Mid-Size
Advanced Mezzanine Card (AMC),
Class D1.0 compatible

> Features:

= 1x HPC and LPC FMC linked to
Spartan 6 150 FPGA

RTM linked to Spartan 6 150 FPGA

RTM hotplug support
PCle 1x => Spartan 6 45 FPGA

1x MGT => up to 3 Gbps DAMC-FMC20
AMC backplane connection on ports 12-15 licensed by Eicsys

Interlock signal support
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FMC Extensions

> DFMC-SFP4: 4x SFP up to 10 Gbps

> DFMC-AD16: 16x analog inputs up to 100 kSPS

> DFMC-MD22: 2x step motor drivers

> DFMC-UNIQO: 48x general purpose I/Os, external clock input

ﬁHELMHOLTZ _
| GEMEINSCHAFT Konrad Przygoda| Seite 8



Single Cavity RF and Detuning Controller

> Control Theory Point of View

feedback
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Single Cavity RF Controller

> MTCA.4 Point of View

feedback
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Single Cavity Detuning Controller

> MTCA.4 Point of View

feedback
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Cavity RF and Detuning Controller (Simulation)

for ii=1:Ncav

> RF/Piezo Feedbacks off f NOISE && dw_m(i)).ena
det(ii) = det(ii)_+ 2*pi*dw_m(ii).ampl*sin(2*pi*dw_m(ii).freq*n*DT);

Vg(=1.30+1-0.2419524643 MVIm RF DRIVE 1.0 mA PZTERR 46.7763+/-42.9499 deg
Vgg=4.98+/-0.0000000039 MV/m RF DRIVE 1.6 mA PZTERR 0.0012+/-0.0067 deg
30 4 50 20 30 4 50
DRI 00 eg CAV DE -44:
50
P 55=0.00031+/-0.00263 deg RF DRIVE: 0.037+/-0.32 deg CAV DET 0.11+/-0.26 Hz

150

100

50

o

20 40 30 4 50
Time [msec] Time  [msec]

50

o - - -100

15 -50 -150
. . o 10 20 30 40 50 o 10 20 30 50 o 10 20 30
for ii=1:Ncav rme. mees e fmeee e e

Vcav(n,ii)=(Vcav(n-1,ii)+DT*wO*rho*Ifwd*exp(li*phig))... .
J(L+DT*W12+1i*det(ii))): > RF/Piezo Feedbacks on

end
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Single Cavity RF and Detuning Controller (Firmware)
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Single Cavity RF and Detuning Controller (Software)

ﬁ HELMHOLTZ
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File Plugins Settings Help

Devices:

FMC20_5

Device is open. Close

~Devicestatus ——————————————————

i~ Device properties:

Device name

[sisL 6
Device file

[/dev/pcieunisé
Map file

[ /sincav_sis83001_gun_r1114.mapp

Load Boards

Modules/Registers:

- WORD_FD_AMP_LI

PPO
- WORD_FIRMWARE_...
WORD_REVISION
WORD_TIMESTAMP...
- WORD_USER_APP
WORD_DAQ_ENABLE
- WORD_DAQ_MUX
WORD_TIMING_IN
WORD TIMING TR

WORD_TIMING_CNT
WORD_STATUS

- WORD_IQ_COS
WORD_IQ_SIN

-+ WORD_IIR_COEFO

WORD_IIR_COEF1
WORD_IIR_COEF2
~WORD_IIR_COEF3
WORD_IIR_COEF4
~WORD_IIR_COEF5

- WORD_IIR_COEF6&

WORD_IIR_COEF7

- WORD_IIR_COEF8

WORD_IIR_COEF9
WORD_IIR_COEF V...

~WORD_VS_SHIFT
WORD_VS CHAN E...

WORD_FD_AMP_LI
WORD_VS_ROT RI

r

S|

previous register

rRegister properti Opti
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Modhie I Show plot window
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Register bar Fixed Point Interpreration| | ~Operations————
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2 e R ]
Number of el \ o Wirite to file
T
T:fal e Sign bit Read from file |
fag ‘ =
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(7 ETHEN o226 5500000 —
8 o 0x0 0.0000 o /o N
9 |o 0x0 0.0000 DESY |
10]o0 0x0 0.0000 =l L

Konrad Przygoda|

Seite 14



Cavity Signals Readout (RF feedforward)
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Single Cavity RF and Detuning Controller (First Results)

> RF Feedback off (Feedforward only; SP=1MV)
> Piezo Feedback off (Cavity detuned by 15 degrees)

C1.M1.CMTB/PROBE.AMPL; Buf=8 Res=1/256 5 C1.M1.CMTB/PROBE.PHASE; Buf=8 Res...

-1.000e+05 2.000e+05 5.000e+05 1.000e+ 06I] -1.000e+05 2.000e+05 5.000e+05 1.000e+ 06
I
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Single Cavity RF and Detuning Controller (First Results)

> RF Feedback off (Feedforward only; SP=1 MV)

> Piezo Feedback on (Cavity tuned to 1.3 GHz resonance frequency)

: C1.M1.CMTB/PROBE.AMPL; Buf=7 Res=1/256 20 C1.M1.CMTB/PROBE.PHASE; Buf=7 Res...

-1.000e+05 2.000e+05 5.000e+05 1.000e+ 06I] -1.000e+05 2.000e+05 5.000e+05 1.000e+ 06
1
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Future Plans

> Demonstrate full performance of single cavity RF feedback
> Demonstrate full performance of single cavity detuning feedback
> Demonstrate full performance of single cavity both feedbacks
> QOut-of-loop measurements

> DOOCS server and operator panels evaluation

> Share our experience with other labs, i.e. HZB, HZD
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Thank You for Attention
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