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“Overview of the readout system for the TDCpix ASICs in the NA62 Gigatracker detector” 

The goal of this presentation is to give a concise overview of a state-of-the-art device for 
the readout of silicon pixel detectors, the TDPpix ASIC developed at CERN for NA62, and 
of  the readout system developed for it by the INFN / Dipartimento di Fisica e Scienze 
della Terra for the NA62 GigaTracker detector in which the TDCpix are installed. 

 

The connection with this workshop lies in the fact that assemblies based on TDCpix ASICs 
could be used in this project to characterize the high performance pixel detectors object 
of this research project while the dedicated ASIC is being developed. 

 

Summary: 

• TDCpix overview 

• The GTKRO (GigaTracker Read Out) card 

• The TDCpix single chip assembly 

• The  minimal DAQ system for the TDCpix single chip assembly 
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• TDCpix overview 
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The TDCpix readout ASIC: A 75 ps resolution timing front-end for the NA62 Gigatracker hybrid pixel detector 
NIM A, Volume 732, 21 December 2013, Pages 511–514; Vienna Conference on Instrumentation 2013 
A. Kluge, G. Aglieri Rinella, S. Bonacini, P. Jarron, J. Kaplon, M. Morel, M. Noy, L. Perktold, K. Poltorak 
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• TDCpix overview 
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The TDCpix Readout ASIC: A 75 ps Resolution Timing Front-End for the Gigatracker of the NA62 Experiment  
G. Aglieri Rinella, M. Fiorini, P. Jarron, J. Kaplon, A. Kluge, E. Martin, M. Morel, M. Noy, L. Perktold, K. Poltorak (CERN)  
Phys.Procedia 37 (2012) 1608-1617 

http://inspirehep.net/author/profile/Rinella,%20G.%20Aglieri?recid=1313524&ln=it
http://inspirehep.net/author/profile/Fiorini,%20M.?recid=1313524&ln=it
http://inspirehep.net/author/profile/Jarron,%20P.?recid=1313524&ln=it
http://inspirehep.net/author/profile/Kaplon,%20J.?recid=1313524&ln=it
http://inspirehep.net/author/profile/Kluge,%20A.?recid=1313524&ln=it
http://inspirehep.net/author/profile/Martin,%20E.?recid=1313524&ln=it
http://inspirehep.net/author/profile/Morel,%20M.?recid=1313524&ln=it
http://inspirehep.net/author/profile/Noy,%20M.?recid=1313524&ln=it
http://inspirehep.net/author/profile/Perktold,%20L.?recid=1313524&ln=it
http://inspirehep.net/author/profile/Poltorak,%20K.?recid=1313524&ln=it
http://inspirehep.net/search?cc=Institutions&p=institution:%22CERN%22&ln=it
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• TDCpix overview 
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Bump pads arrangement scheme. Schematic layout of the full-size sensor. Enlarged pixel cells (300 μm x 400 
μm) are put in the border region between neighboring read-out chips. 

From NA62 TDR 

The NA62 GigaTracker 
Mathieu Perrin-Terrin 
24th International Workshop on Vertex Detector -VERTEX2015, 1-5 June 2015 Santa Fe, New Mexico, USA 
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• The GTKRO (GigaTracker Read Out) card 
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power 
section  

DDR2 sodimm1 DDR2 sodimm2 

UFT clock 
generators 

Aux SRAM chip 
HSMC port to GTK-
TTC daughter card 
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• The GTKRO (GigaTracker Read Out) card 
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• The GTKRO (GigaTracker Read Out) card 
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• The TDCpix single chip assembly 
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The TDCPix may be operated through a small set of signals: 

- DIG_CLK: (currently set at 8x the bunch crossing frequency of 40.08MHz) it is the clock 
for the TDCpix synchronous serial configuration link (see next slide) 

- CONF_IN: it is input to the TDCpix synchronous serial configuration link 

- CONF_OUT: it is output from the TDCpix synchronous serial configuration link 

- DLL_CLK: (currently set at 8x the bunch crossing frequency of 40.08MHz) it is the clock 
for the TDCpix TDC units ( potentially uncorrelated to the DIG_CLK signal) 

- CFC_Rst: (Coarse Frame Counter Reset) it is the reset signal for the TDC units and the 
downstream processing chain 

- T_PULSE 

Optical fiber links are used in NA62 to connect the TDCpix of the Gigatracker assembly to 
the GTK-RO cards. 

 

Single chip assemblies, some of which equipped with a silicon pixel detector bonded to the 
TDCpix, have been prepared by the designer team for preliminary testing, along with a 
dedicated readout system based on a Xilinx FPGA (Matt Noy, CERN). 

 

The (unbonded) assemblies are of potential interest for the 4D Tracking project. 
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• The TDCpix single chip assembly 
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The TDCPix ASIC: Tracking for the NA62 GigaTracker 
M. Noy, G. Aglieri Rinella, S. Bonacini, J. Kaplon, A. Kluge, M. Morel, L. Perktold, K. Poltorak 
Technology and Instrumentation in Particle Physics 2014, 2-6 June, 2014, Amsterdam, the Netherlands 
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• The  minimal (GTK-RO based) DAQ system for the TDCpix single chip assembly 
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• The  minimal (GTK-RO based) DAQ system for the TDCpix single chip assembly 

Shown in the previous picture are some of the elements needed to setup a DAQ system 
exploiting the GTK-RO card for reading one TDCpix single chip assembly eventually bonded to 
the candidate detector for the 4D Tracking project: 

- the TDCpix single chip assembly (CERN) with the ancillary: 

• “TDCpix-tx” and “TDCpix-tx” board (CERN) 

• water chiller (not shown), providing refrigeration to the TDCpix assembly 

- One GTK-RO mother board modified to provide the LVDS signals DIG_CLK, DLL_CLK, 
CFC_RST and T_PULSE converted by the “TDCpix-tx”  

- an host PC (not shown) running the configuration and DAQ software 

- ancillary instrumentation and daughter cards are needed to synchronize the operation of 
more GTK-RO if needed (as in a beam test for instance) 
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• Extra slides: 

 Fig. 1 An overview of the control loop showing the individual blocks, the order in which they are linked together to form the loop, and the position of the control state 
machine (Ctrl FSM). The control bus is also shown, broadcast to all slave block. (from: “The TDCPix Design Manual”, v. 1.2, 24 Feb 2013) 

 

From: “The TDCPix Design Manual”, v. 1.2, 24 Feb 2013): 
“ The main configuration block (tdcpix_config_block) through which all configuration functions are accessed exists as one monolithic block that 
spans almost the whole width of the chip, leaving 50um on either side for test signals to be passed. The block is 500um high and occupies metal 
layers M1, M2 and M3.  
Within this block the configuration is organised into several logically distinct components, listed below: 
•the interface to the outside world; 
•main loop controller state machine and control loop;  
•global chip configuration; 
•quarter chip configuration; 
•column pair configuration;”  
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