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NectarCAM 1s a camera designed for the Medium Size Telescopes (MST) which will be implemented on the
Northern site of the CTA observatory. It consists in 265 detection modules where the Front End Board (FEB) 1s the central
part and 1s integrated between the Interface Board (IB) and the Digital Trigger Back Plane (DTBP).

FEB 1s aiming at amplifying, storing and digitizing the signal of each photomultiplier (PMT), formatting and
transferring data to the camera server via a gigabit ethernet link, and providing inputs to the trigger system.

- 1 L0 ASIC

Level 0 trigger

7 trigger channels from ACTA ASICs

7 digital discriminators outputs for digital trigger
Remote control per channel (SPI)
Enable/disable, threshold, attenuation, ...
Designed by ICC-UB and UCM

-~ 1 INTEL FPGA Cyclone V,
central component of FEB, configured by specific firmware
(see firmware part)

~ 7T NECTAr ASICs
Differential inputs
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» 2%512 cells SCA (switched capacitors array)

» Sampling up to 2GS/s suv s
= 12 bits ADC =" .
= Ping Pong readout mode .

= 300 MHz typ. bandwidth

» Xtalk <0,5% Length D

= Designed by CEA/Irfu

- 4 ACTA ASICs

2 amplifiers with 3 channels

& High Gain 484 MHz bandwidth

a Low Gain 417 MHz bandwidth

a Trigger 361 MHz bandwidth
Fully differential input/ouput
Adjustable gain and offset (via SPI)
Low power consumption : 462mW

Pulser for verification test
Designed by ICC-UB (Barcelona)

-

FEB layout

. Printed Circuit Board (PCB) 1s designed and routed
by LPNHE, respecting [PC standards.
. 12 layers
. Matched impedances

. The production of FEB 1s running (@
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. Readout control & samples or integrated charge data format _ g 2  MARVELL FEB Production automated test bench
. . . . 1 UDP Frame y . o e . . . . .
. Data transfer to camera server via Gigabit UDP link | £ | Ethemet The FEB production test bench is installed in the FEB manufacturer buildings for large production phase since
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FPM & DTBP

Remote FEB, DTBP & IB firmwares upload

Slow control & monitoring via SPI of ACTA, Nectar, LO,

SPI BUS (10 MHZ)

of the FEBs.

a website.

been saved on a dedicated database.

Production quality monitoring tool
This tool allows to easily visualize the production quality

It 1s based on the Python library Bokeh and accessible via
All tests made during production can be tested, as Pattern,

Startcheck, ICFAdjust, IBOF, LOPedScan,
LOL1PulseSizeScan, Linearity, DACL, NF, which has

Choose the FEB

FEB_5 0175 v
Choose the type of data

NF v
Number of tests: 1

Test Date: 20198-03-22 10:09:45

Sigma of charge distribution in function of NF
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CheckFEBandTrigBoard

CheckConnectSignal .

Test Name Test Duration
Pattern ScanFeb 00:00:00
\BOF Checkinstruments! Connexion 00:00:00

CheckFEBandTrigBoard 00:00:00
ICF

CheckConnectSignal 00:00:00
DACL

Pattern 00:00:00
NE 1BOF 00:00:00
LOPedSean ICF 00:00:00

DACL 00:00:00
StartCheck

NF 00:00:00
Linearity

LOPedS 00:00:00
Lkl StartChec 00:00:00
LOLIPulseSizeScan Linearity 00:00:00

nnnnnnnnnn 00:00:00
ConnectHvPa

OL1PulseSizeS: 00:00:00
HVPA

Connac| tHVPA 00:00:18
DisConnectHVPA

HVPA 00:00:00
Summary DisConnec! tHVPA 00:00:15

2022-01-27 16:40:05,184 - TestStucture
'00:00:15']

INFO:TestStucture:Summary Tests durations ['00:00:00, '0:0:00:00', '00:00:00', '00:00:00", '00:00:00", '00:00:00", '00:00:00°, "00:00:00', '00:00:00¢, "00:00:00", '00:00:00", '00:00:00", '00:00:00", '00:00:00", "00:00:18", '00:00:00', "00:00:15']
-01-27 16:40 - TestStucture -IN "00:00:00', '00:00:00°, "00:00:00', '00:0:0:00", '00:00:00°, '00: 1% 100, "00:00:00', '00:-00:00", "00:00:00, '00:00:00', *00:00:00°, "00:00:00°, '00:00:00°, "0

''''''''

INFO:TestStucture:Summary analysis durations ['00:00:00", '00:00:00", *00:00:00", "00:00:00", '00:00:00", ‘00:00:00°, '00:00:00", *00:00:00°, "00:00:00", '00:00:00', *00:00:00', '00:00:00', “00:00:00°, "00:00:00', '00:00:00", '00:00:00', '00:00:00']

0 - Summary analysis durations ['00:00

e -INFO - Summary analysis durations ['00:00:00', '00:00:00", "00:00:00', '00: 00", '00:00:00°, '00:00:00

FEB Prod test

The associated software “TestAutoFEB” had been designed in Python and deployed as Docker container. It allows to
configure, monitor and take data in order to verify all the functionalities of FEB.

Analysis Duration Test resul

00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00

00:00:00

Quit

', '00:00:00°, "00:00:00', '00:00:00', '00:00:00', '0:0:00.

-INFO - Summary Tests durations ['00:00:00, *00:00:00, '00:0:0:00', '00:00:00", '00:00:0:0", '00:00:00", *00:00:00', '00:0:0:00', '00:00:00°, '00:00:00', '00:00:00", '00:00:00", '00:00:00', '00:00:00", '00:00:18", '00:00:00",

00", '00:00:00

', '00:00:00", '00:00:00", '00:00:00°, '00:00:00

Key figures:
. 9 cameras will be built and installed @ La Palma (Spain)
. 2560 FEBs are currently in production.
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