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Initial Motivation 

First prototype of the Spectrometer mezzanine card 

2x AD9249 High Flexibility DAQ board  CPU/GPU server 8x GOTTHARD v1.6 (PSI) Linear Array 

InGaAs/Si detector 

512/1024 pixels 

25/50 μm pitch 

128 input channels 

8 analog outputs 

40-50 MHz read-out freq.  

16 channels

14-bit resolution 

65 MSPS 

PCI-Express DMA engine 

Gen3 

Fast feedback 

 

Real-time data 
elaboration 
Data storage 
Fast feedback 

Design Concept 

Continuous data acquisition over long observation periods 
High-throughput for real-time data analysis 
InGaAs and Si linear array detector 
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Christian Ruder from PSI. 
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The board will be integrated in the novel EO setup currently under development at 
ANKA. The new spectrometer is fundamental for a better understanding of the fast 
dynamic changes of the bunch conditions for ANKA, XFEL and ELBE. 
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Real-time bunch 
 profile monitoring with 
single-bunch resolution 

Experimental setup for Electro-Optical Bunch profile measurement at ANKA  
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The acquisition rate of the commercial InGaAs line arrays is limited to 
the low kHz range. It is not possible to monitor fast dynamic changes 
of the longitudinal bunch profile. For this reason a fast spectrometer 
is being designed at KIT with a minimum frame-rate of 5 Mfps. 

Requirements: 

Several low-noise layout design practices 
have been used in order to achieve the 
best noise performance and reduce 
electromagnetic interference (EMI): 
separated analog and digital grounds, via 
guard fences, impedance-controlled 
transmission lines, etc. 
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Rendering of the Spectrometer mezzanine card

A first prototype of the spectrometer mezzanine card with a target frame rate of 1 Mfps is being developed to study 
the most critical aspects of the system.  

Rendering of the Spectrometer mezzanine cR d i f th S t t i

ADC: AD9252 

8 channels 
14-bit resolution 
50 MSPS 

Charge-sensitive amplifier:2 x GOTTHARD v1.4 (PSI) 

128 inputs 
4 analog outputs 
32 MHz read-out frequency 

1 mm 

Detector: ELC-000256 (Xenics) 

InGaAS detector 
256 pixels with 50 μm pitch 

1 mm Other components: 
 
 

FMC connector 
SMA connector for 
external bias voltage 
Analog references 

Synchrotron facilities: ANKA, XFEL, ELBE 

Required bandwidth: 
 512 pixels x 14 bits x 5 Mfps 36 Gbit/s 

Spectrometer mezzanine card 

Lorenzo Rota - lorenzo.rota@kit.edu 
Michele Caselle - michelle.caselle@kit.edu 
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External Bias 
Voltage for 
Detector 

Analog Power Supply 
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