
ST Preliminary specifications list for front-end readout chip 
Summary table of specification

 Channels per chip 128 
Wire-bond pitch (input channels) 
 

Input channels will be with 40-200 µm pitch 

Load capacitance on channel 5-35 pf  
AC or DC coupling to sensor? AC 
Maximum leakage current per channel 200 nA (not as a supplied current, AC coupled) 

Noise <800 e- at 5 pF; <1800 at 30 pF 
Maximum crosstalk < 5% between channels 

Signal polarity e- or hole collection 

Dynamic range (input charge) > 50k e-  

Linearity within 5% over dynamic range  
Power consumption per channel 
                                 (note 1) 

< 3 mW/channel 
< 0.5 W for 128 channel chip? 

Power supply rejection ratio >10 dB at 40 MHz 
Pulse shape (note 2) Pulse shape for 50k e- signal: 

- remainder after 50 ns < 5% 
- recovery within 10 beam-crossings 
- undershoot after 75 ns < 5% 

Recovery to within 1k e- after 400k e- signal 
within 10 beam-crossings  

Discriminator time-walk <15 ns 
Trim-dac for threshold equalization Programmable (5-8 bit) 
Gain Uniformity  Uniformity within 5% 
Total ionising radiation dose Tolerance ~ 20 Mrad 
Die size  Width of 128 channel chip < 5.4mm  
Packaging  No side bonding on chip 
Readout scheme (analog, digital, binary) Digital 
Digital readout details (note 3) 6 bits and binary 
ADC range (note 3) Normal operation: binary readout, Calibration 

mode: 6 bits for calibration 
ADC sampling rate  up to 50 MHz (operation at 40MHz) 

Signal Processing  (note 4) Zero-suppression, data compression 
Output Formats (note 5) Non-zero suppressed, Zero suppressed 
Additional Outputs  Trigger-or output 
Calibration modes  Analogue test pulses, Digital data loading 

Output serialiser  Serial Links, several Gbit/s. LHCb TELL40 
compatible. 

Derandomizer-buffer Under study 
 
 

Thermal Performance  Note 7 

Slow Controls Interface I2C 

Digital Signals Differential LVDS 



 
Explanatory notes on Table 
 
 
1. Total power consumption of chip needs to be validated with thermal simulation. As 
mechanical design of TT plane is a key R&D item, we cannot specify this parameter 
precisely at this time. Attention should be paid to minimizing the supply current 
variation. Constant current should be used in the circuit wherever possible. The lowest 
power consistent with performance is desirable, as we are hoping to put the electronics 
close to the sensors to reduce common mode noise. We need a mechanism to switch off 
processor blocks that may add unnecessary power sources. sLHC tracker ASIC specs and 
preliminary results suggest that less than1 mW/channel for the analog section in 130 nm 
technology should be readily eachievable , so 3 mW/channel seems a conservative 
estimate. 
 
2. The times quoted here include the peaking time. 
 
3.  The 6-bit readout is useful in noise studies, Landau peak calibration studies, and in the 
course of the life of the detector. We are envisaging normal operation with binary 
readout. 
 
4. Non-zero suppressed data are needed for calibration runs. 
 
5. Output format may include some data compression algorithm to reduce data rate in the 
innermost region if necessary. 
 
Note: definitions are consistent with VELO specification table. 
 
 


