
QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% the 

size of the final poster. All text and graphics will be 

printed at 100% their size. To see what your poster will 

look like when printed, set the zoom to 100% and 

evaluate the quality of all your graphics before you 

submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a placeholder 

and type in or paste your text. To move a placeholder, 

click on it once (to select it), place your cursor on its 

frame and your cursor will change to this symbol:         

Then, click once and drag it to its new location where 

you can resize it as needed. Additional placeholders can 

be found on the left side of this template. 

 

Modifying the layout 

This template has four different  

column layouts.   Right-click your  

mouse on the background and  

click on “Layout” to see the 

 layout options.  The columns in  

the provided layouts are fixed and  cannot be moved but 

advanced users can modify any layout by going to VIEW 

and then SLIDE MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the left 

side of the template. Move it anywhere as needed. 

PHOTOS: Drag in a picture placeholder, size it first, click 

in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To adjust  

the way the text fits within the cells of a table that has 

been pasted, right-click on the table, click FORMAT 

SHAPE  then click on TEXT BOX and change the INTERNAL 

MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to the 

“Design” menu and click on “Colors”. You can choose 

from the provide color combinations or you can create 

your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a A0 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, same 

day affordable printing. 

 

We provide a series of online tutorials that will guide 

you through the poster design process and answer your 

poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto the 

poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder to 

the poster area to add another section header. Use 

section headers to separate topics or concepts within 

your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the poster 

to add a new body of text. 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size it 

first, and then click it to add a picture to the poster. 
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NA62 Liquid Krypton Calorimeter Readout Module 

The NA62 experiment [1] will be focused on precision tests of  the Standard Model via studies 

of  ultra-rare decays of  charged kaons. The system is composed of  several detectors.  
Digitised signals from the selected channels are 

summed up to build a Trigger SUM (Super-Cell) to be 

sent to the LKr L0 trigger system: 

 Maximum number of  cells in a Super-Cell is 16; 

 Maximum number of  Super-Cells per module is 4; 

 16-bit normalised sums data are serialised and 

sent to the L0 trigger processor via standard 

Ethernet cables; 

 Embedded clock bits SerDes 720Mbps 

transmission links is used. 

WRITE access 

Every 25 ns the ADC values (2 bytes) of 16 
channels must be written in the circular 
buffer 

1.28 GBytes/s 

For each L0A (1 MHz max) n samples (8 x 2 
bytes) of 16 channels must be written in the 
L0 event buffer part 

256 MBytes/s 

Total WRITE access ~1.6 GBytes/s 

READ ACCESS 

For each L0A (1 MHz max) n samples (8 x 2 
bytes) of 16 channels must be read from the 
circular buffer part 

256 MBytes/s 

For each L1 request (100 kHz max) n 
samples (8 x 2 bytes) of 16 channels must 
be read from the L0 event buffer 

25.6 MBytes/s 

Total READ access ~282 MBytes/s 
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The high resolution Liquid Krypton (LKr) calorimeter of  the former NA48 experiment [2], 

together with other detectors, will provide a photon-veto with hermetic coverage from zero out 

to large angles from the decay region. 

The study of  an upgraded LKr readout system began in 2008. 

The module data processing flow with 

multiple levels of  triggering is illustrated 

here and can be summarised as follows: 

 Analog inputs, after proper shaping, 

are continuously digitised by a 14-bit 

ADC at 40MHz; 

 Trigger sums are continuously formed 

in digital form and sent to the L0 

trigger logic; 

 Data are continuously written in a 

circular buffer waiting for the L0 

decision; 

 When the CREAM receives a L0A 

signal, the related data (i.e. the data 

stored a fixed latency time before L0A) 

are extracted from the circular buffer 

and stored into another buffer called 

L0 event buffer, waiting for a possible 

L1A; 

 Upon receipt of  a L1A, the 

corresponding data are sent to a PC 

farm through a gigabit Ethernet port. 

The calorimeter: ~10 m3 of  liquid 

krypton at 120 K -> 13248   

readout cells (2×2cm2). 

 Preamplifiers – in the     

cryostat; 

 Transceivers – on the feed-

throughs; 

 BackEnd – 4m away               

(10m cables). 

 13248 LKr channels total 

 32 channels per 6U VME board 

 16 boards per crate 

 4 crates per rack 

Total: 414 boards ->26 crates->7 racks 

Package 1-unit wide (4TE) VME 6U module 

Analog Input 

32 channels 

Differential signal 2 Vpp (±1V) maximum amplitude on 100 Ω 

Programmable DC offset ±1 V 

Rise time 20 ns, fall time 2.7 µs 

Connectors : 2 connectors ITT-Cannon DD-50P 

Analog Input 

Processing 

Semi-gaussian shaper 

Differential output 

Rise time 40 ns, 70 ns FWHM ±10% with ±1 ns uniformity 

Gain uniformity ±1%  

Digital 

Conversion 

14-bit resolution ADC, one ADC channel per input channel 

At least 10 effective number of bits for a 5 MHz input signal 

Sampling frequency 30 – 50 MHz, 40 MHz typical 

Either internal or external sampling clock 

Overall Analog 

Performance 

Integral non-linearity ≤5 LSB 

Differential non-linearity ≤2 LSB 

Cross-talk ≤70 dB  

Noise level per channel ≤2 LSB rms 

Common mode noise ≤2 LSB rms 

Pedestal 
14-bit DAC allows tuning the DC offset of each channel in the range ±1 V in order to correctly adjust the pedestals 
and to preserve the dynamic range 

Trigger Sums 
Up to 16 channels can be summed in the module to form a super-cell signal 

Selection of channels participating in a super-cell is programmable 

Sum of the channels is done after pedestal subtraction on each channel 

Memory buffers 
26 MB circular buffer, 5.2 GB L0 event buffer 

Both buffers are implemented in two (one per 16 channels) 4 GB DDR3 SODIMM modules 

Trigger and 

Timing interface 

Trigger and timing interface through a dedicated backplane connected to the P0 connector 

Possibility to internally generate all these signals  

Possibility to use Lemo connectors for generating these signals 

Data readout Upon L1A receipt, event data readout through a Gbit Ethernet port 

Trigger sum Trigger sums outputs (4 max): LVDS transmission at 720 Mbps on Ethernet Cat.6 cables 

VME interface 
VME64x compliant; D16, D32, BLT32, BLT64 

Sequential access to the data of the Multi Event Buffer 

Power supplies  Standard VME power lines available  

Environmental 

conditions 

Used in air-cooled racks, air temperature in the range 20 – 26 oC 

Airflow in the range 100–160 m3/hour 

[1] NA62 Technical Design, http://na62.web.cern.ch/NA62/Documents/TD_Full_doc_v10.pdf. 

[2] NA48 Collaboration (V. Fanti et al.), The Beam and detector for the NA48 neutral kaon CP 
violations experiment at CERN, Nucl.Instrum.Meth. A574 (2007) 433-471. 

LKr front view with a zoom of  one 

connector cell mapping 

Due to the limited resources and important module quantity, 

a decision to sub-contract CREAM development and 

production to industry was taken. 

 Market survey accomplished in October 2010; 

 Invitation to tender was sent out in April 2011; 

 FC project approval and the Contract is awarded to CAEN 

in September 2011; 

 Prototype delivery is foreseen in July 2012; 

 1st production batch (220 modules) delivery is foreseen in 

April 2013; 

 2nd production batch (220 modules) delivery is foreseen in 

July 2013; 

 LKr readout commissioning is foreseen in fall 2013 

Write Access 
Every 25 ns the ADC values (2 bytes) of 16 channels must be written in the circular buffer 1.28 GB/s 

For each L0A (1 MHz max) n samples (8 x 2 bytes) of 16 channels must be written in the L0 event 

buffer part 
256 MB/s 

Total WRITE access ~1.6 GB/s 

READ access 
For each L0A (1 MHz max) n samples (8 x 2 bytes) of 16 channels must be read from the circular 

buffer part 
256 MB/s 

For each L1 request (100 kHz max) n samples (8 x 2 bytes) of 16 channels must be read from the 

L0 event buffer 

25.6 MB/s 

Total READ access ~282 MB/s 

 Acquisition mode is started by setting the Run Start/Stop bit in one of  the CR/CSR; 

 Data streams from all enabled inputs are stored in the circular buffer;  

 Depth of  this buffer must be sufficient to cover max L0 trigger latency (10ms = 800kB/Ch);  

 Upon receipt of  the L0A signal, the corresponding data samples are extracted from the 

circular buffer and stored in the L0 event buffer; 

 L0 event buffer is able to accommodate a 1MHz L0 average rate during 10s when 8 samples 

per L0 event are kept - this requires 2.56GB (4GB DDR3 SODIMM) for 16 channels; 

 Events written in the L0 buffer, become available for readout via the Gigabit Ethernet link 

and/or the VME bus interface, with an optional zero suppression processing; 

 Data readout is initiated by the L1 trigger request; 

 L1 trigger request packets are sent to the module through the Ethernet interface with 

TCP/UDP protocol. 
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