
FRONTFRONT--END READOUT & DAQ for END READOUT & DAQ for 
SI TRACKERS at LINEAR COLLIDERSI TRACKERS at LINEAR COLLIDER
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� Goal:    Integrate 2048 channels in 90nm (65nm?) CMOS:
but by elementary blocks of 256 channels: multiplexing factor 256:1)

� Amplifiers : 20 mV/MIP over 10 MIP range
� Shapers : 500ns–2ms (now optimizing at 500 ns)
� Sparsifier : Threshold the sum of 3-5 adjacent channels
� Samplers : 8 samples at sampling clock period (80ns)  

Event buffer 8 depth
� Noise baseline : O (375 + 10.5 e-/pF @ 1 ms shaping, 200mW power)
� ADC :  8 bit-ADC
� Power dissipation/channel for the overall FE chain: 1-1.5 mWatt
� Buffering, digital pre-processing
� Calibration
� Power switching  (could save a factor of about 70)
� Total number of readout channels:  107 channels
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Main features of the new circuit (new= currently under design)Main features of the new circuit (new= currently under design)
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NEW SiTR_NEW SiTR_IBM130IBM130--128128
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New modular architecture
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Crucial piece!!
Modified parameters:
� Preamp: 20 mV/MIP 

over 10 MIP
� Shaper: Peaking time at

0.5 � s
�����������	�
�������������	�
�������������	�
�������������	�
��



�  
�#�
��$
%��
����&�
��
'��
�(
����	
��������
'�) ��*+*���6��*+* +*

�  
�-�&9
�&����%���A&�&�"��� 0"��1

Zero suppression synopsis

Adder-Inverter

Hysteresis ComparatorWork in progress

Work in progress
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Ramp generator

Two important elements of
The Wilkinson ADC:
The Comparator and Ramp
Generator.
Now: 8bit-ADC

Work in progress:
Block submitted to foundry 

May 2010
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Based on the expertise of the LPSC
Team we will explore several DAC
Designs for the later version of the
Chip (SiTR_128)

Courtesy D. Dzahini et al. (LPSC)

Low area implementation for R2RDAC

C2C versus Segmented Mode DAC: speed; dynamic range; high value for Cu

Presently: block with the previous DAC version translated in IBM-130 for May
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Detector signal

simulation Preamp-shaper simulation

Full chain simulated including multichannel simulation: now refining modeling
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Some challenging aspects/consequences of the elementary module microcosm:

� High processing level on chip : taking advantage of the machine cycle & the
potential DSM CMOS tech.,  the chip includes a fair amount of data processing.
� The readout pitch vs sensor size & channel number/modul e
An elementary module in the designed architecture of the detector, will include 
a relatively large number of channels (Order 2000) because of the small 
readout pitch (50 � m) and of the large size of the sensor (10x10cm 2).
For a basic multiplexing 256/1 at the ADC level, this means 8 FEE chips.
� Connection of the chips onto the sensor :
How to output the data is strongly related to the way the chips are connected 
on the sensor. Also various ways to gather them are under study (superchip or?)

� Choose to work as much as possible in parallel mode (vs daisy chaining)  
� Concentrate the data output at the module level => 1st concentration step:

Buffering plus some data output processing plus data synchronization
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Explored solutions at the module level

8 SiTR_256
on kapton TAB
linked to a buffer
1st concentrator

level/unit

8 SiTR_256
Gathered on a
Superchip 
Including the 
1st concentrator 
unit

� Data are sent from each chip to the concentrator unit on module
� Synchronization via the bunch trains: 
- bunch adressing is perfomed at chip level by the internal chip clock
- module & train synchronization from global DAQ via the concentrator unit
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Not taken into account: Not taken into account: 
FTD dataFTD data
Zero suppression Zero suppression ……

Just starting to work on this item: lot to be done! !Just starting to work on this item: lot to be done! !
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((junejune 08)08)
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8 SiTR_1308 SiTR_130--256256

Reading out the DAQ subReading out the DAQ sub --elementselements

Just starting to think about the topology design & how to build Just starting to think about the topology design & how to build the DAQ chain:the DAQ chain:
Just getting our nose out of the FEE chipJust getting our nose out of the FEE chip …….LOT to DO: setting of a task force .LOT to DO: setting of a task force 
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Test prototypes in realistic lab test bench or beam  tests
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DAQ test beam developments
allow developing/exploring 
future DAQ strategy & 
Architecture => important!
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� Go to 256 channels
� Go to deeper DSM when mature (90 or 65 nm)
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As for all the Silicon Tracking R&D topics: have a sh ort term baseline and
Keep on developing longer term, beyond the baseline s olutions.

Each step in the development is submitted to the ev aluation in realistic 
test beam conditions: important!
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