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Firmware and Software architectureFirmware and Software architecture
Common interface for both boards

VHDL Firmware tasks : 
Users’ space
Control and monitoring
Interface layer
Clock and timing 

Software GUI:
TCP/IP or UDP/IP connectivity
Basic CVI panel for data acquisition and display
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AbstractAbstract
Several diagnostic instruments for the FERMI@Elettra FEL, among them the Bunch Arrival Monitor (BAM) and the Cavity Beam Position Monitor (C-BPM), 

require accurate readout, processing, and control electronics. All systems must be also integrated within the main machine control system. The back-end 
platform, based on the MicroTCA standard, provides a robust environment for accommodating such electronics, including reliable infrastructure features. 
Two types of Advanced Mezzanine Cards (AMC) had been developed in-house and manufactured for meeting the demanding performance requirements. 
The first is a fast (160MSps) and high-resolution (16 bits) Analog to Digital and Digital to Analog (A|D|A) Convert Board, hosting 2 A-D and 2 D-A 
converters controlled by a large FPGA (Virtex-5). The FPGA is also responsible for service and host interface handling. The latter board is Analog to 
Digital Only (A|D|O) Converter, derived from the A|D|A, with an analog front side stage made of four A-D converters. The overall systems’ architectures, 
together with the specific AMCs’ functionalities, are described. Results on performance measurements are also presented.

System overviewSystem overview
MicroTCA Advanced Mezzanine Cards (AMCs) modules 

Two types of modules:

A|D|A board: Analog to Digital and digital to Analog converter board
A|D|O board: Analog to Digital Only converter board

Three sub-systems can be identified according 
to their installation location:

Tunnel area: monitors and the monitors’ front-end electronics
Service area: back-end system with and A|D|A and A|D|O boards
Control room: users’ control and monitor PC based on  Linux/Tango
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The diagnostics’ back-end system based on the 
in-house developed A|D|A and A|D|O boards

A|D|A ModuleA|D|A Module
Board main features:

Computational core: Xilinx Virtex-5 SX50T FPGA
Analog inputs and outputs: 

2 LTC2209 ADC inputs 160 Msps 16 bits 
2 MAX5890 DAC  outputs 600 Msps 14 bits
1 LTC2602 dual DAC output 16 bits

Remote access: 
Lantronix: 1Mbps Ethernet link (TCP/IP or UDP/IP)
Eddy-CPU: 100Mbps Ethernet link (TCP/IP or UDP/IP)
Small Form-factor Pluggable (SFP) ser-des: 1Gbps 
uTCA Backplane via Gigabit Transceiver Pairs (GTPs): 4 x 1Gbps custom protocol links
uTCA Backplane via standard IOs: 4 x 200Mbps custom protocol links 

General purpose inputs and outputs:
24 single ended lines
12 differential lines 
+3.3V (500 mA) and +12V (1A) users supplies 

Flexible clock architecture

A|D|O ModuleA|D|O Module
Board main features:

Computational core: Xilinx Virtex-5 SX50T FPGA
Analog inputs and outputs: 

4 LTC2209 ADC inputs 160 Msps 16 bits 
Remote access: 

Lantronix: 1Mbps Ethernet link (TCP/IP or UDP/IP)
Eddy-CPU: 100Mbps Ethernet link (TCP/IP or UDP/IP)
Small Form-factor Pluggable (SFP) ser-des: 
1Gbps custom link
uTCA Backplane via Gigabit Transceiver Pairs (GTPs): 
8 x 1Gbps custom protocol links
uTCA Backplane via standard IOs: 
4 x 200Mbps custom protocol links 

General purpose inputs and outputs:
24 single ended lines
12 differential lines 
+3.3V (500 mA) and +12V (1A) users supplies

Flexible clock architecture

A|D|A MeasurementsA|D|A Measurements
Tested features:

DAC waveform synthesis
ADC data acquisition 
Board remote control
SFP connectivity

A|D|O MeasurementsA|D|O Measurements
Tested features:

ADC data acquisition 
Board remote control

ConclusionConclusion
Presently both modules’ prototypes (4 boards each) had been successfully tested and debugged, showing performances well within specifications. The 
A|D|A modules are in the process of a mini-series production of 20 pieces, expected to be delivered by June. While the A|D|O modules production will start 
later this summer. The development of the firmware is continuously growing, including both infrastructural features’ improvement and application specific 
algorithm implementation. Moreover the usage of such cards in other interesting fields of application are being fostered. 

Each AMC module requires a signal 
conditioning card, applications specific

Basic CVI Graphical User Interface

160 MHz sine wave sampled at 160 MHz

100 KHz 50mVp-p sine wave sampled at 160 MHz 50Ω Terminated input sampled at 160 MHz

10 MHz 2Vp-p trapeze e wave sampled at 160 MHz with real time FFT


