
1. Introduction : 

Line 19  : typo hahve - have  
Line 26 : perhaps beam pipe rather than beam ?

Line 30 : type MPSs - MPAs 


2. The Short Strip ASIC : 

Line 61 : for completeness, since you mention earlier in the sentence the role the MPA plays in the stub 
formation, I would perhaps also include that the MPA then forms clusters from the strip data transmitted 
over the L1 line. 


3.1 2xSSA module 

Line 79 : Rogue space physical thickness ( 1 μm) - (1 um). And I’m sorry but I don’t understand what 
minimum additional thickness refers to here. 

Line 82 : Please indicate which of the two thresholds you’re referring to here , and perhaps an 
explanation for why its higher than the nominal 4500 e- you mention in the section describing the SSA 
(Line 54).

Lines 90- 93 : As its currently written I find this a little confusing, because I’m not sure if this can be 
measured/calibrated per channel or not. Going back to the SSA manual and looking at the schematic of 
the calibration circuit I now understand that its a global calibration - then perhaps mentioning that and 
adding a sentence/comment on what you expect the channel-channel variation (per chips, across chips 
etc.) might be interesting. 


3.3 Data Acquisition 

Line 123 : … DUT clock cycle (the sixteenth…. there’s a missing closing bracket here. 

Line 123 : Please specify which of the two chips centroid lines is not connected (just for completeness)

Line 132-Line 134 : I’m still a little puzzled by the last two sentences in this section - the first seems to 
imply that the efficiency was used to align the DUT. Is that the case? I only ask because I’ve always 
assumed that its a a minimization of the residual that is used for alignment. And then the second 
sentence is a little vague (what you mean becomes clearer a little bit later in the text but its not here…). 
Also, since you make the distinction between the online and offline efficiency measurements here then 
please ensure that all further references to efficiency in the text are clearly identified as either online/
offline.


4. Simulations 

For some reason the whole first paragraph is one line :) So I will use the sentence fragments instead. 

‘..is simulated by adding a certain fraction of the simulated charge in the traversed strip to the 
adjacent strip and subtracting it from the adjacent strip’.. I understand what you’re saying but the 
sentence is  a little complicated - perhaps there’s an easier way to say this? 

Line 139 : I’m still struggling with how you include the noise in your simulation. In the previous paragraph 
you mention that the noise (I assume this is the mean across all 120 strips of a single SSA? Or is it the 
average across both chips?) is found to be about 830 electrons. Then in your simulation you noise is 
sampled from a gaussian distribution with a mean of 0 electrons and a  width of 830 electrons.. I do not 
understand how that corresponds to what you measured. 


5.3 Timing Efficiency 

Line 186 : ‘since the charge in the strip is not collected instantaneously the arrival time of the 
proton within a clock cycle can affect the reconstruction efficiency’ - I think I understand what you 
are trying to say but I’m not sure that this sentence and the following one are explaining it correctly. The 
digitization of the signal happens after the analogue front-end (amplifier+shaper); yes the time 
characteristic of the input to the amplifier is a factor but the circuit has been designed with a specific 
response + shaping time and for an expected input (that takes the drift time of the depleted sensor into 
account). To me the properties of your analogue front-end are what will define the shape of the signal 



that is then ‘sampled' by the comparator to form the digital output and dictate how much of a problem 
the distribution of arrival times within a clock cycle is on the efficiency.. but maybe we are kind of saying 
the same thing. 

Line 190 : I don’t think its strictly correct to say that the trigger is shifted by increments of 3.125 ns 
(coarse phase shift in SSA);  the way I read the manual I understood that the 40 MHz sampling clock is 
generated from the 40 MHz system clock (derived from the fast command stream). Also, its a little 
confusing to see a reference to 3.125 ns here where earlier in the introduction you mentioned that the 
sampling point can be selected with an accuracy of 200 ps. So perhaps a bit more explanation/
clarification is needed here. 


5.5 Resolution 

Line 229 : I think that this sentence can be re-phrased for clarity; I’m not sure what ‘ The resolution of 
the telescope.. is extracted by being fit across all angles’ means. 

Line 240 : I am a little confused by this statement ‘.. but the resolution degrades due to the increased 
charge sharing’ - normally I would expect (at a reasonable threshold) that the resolution would first 
improve as you increase the angle and then decrease. So why do you not see that? Was the threshold 
too high? Or is there still some offset in alpha? Sorry I didn’t spot this in the earlier drafts and now I can’t 
remember if we already discussed this. 


Conclusions 

Line 261 : ‘The compatibility of the data and the model indicate that the performance satisfies 
CMS requirements’ I’m not sure how that is the case unless the CMS requirements are built into the 
model parameters. I also think that we still have the outstanding issue that ‘CMS requirements’ isn’t 
defined anywhere in the text. I know we discussed this in our last chat and they are vague/not well 
defined so its a difficult sentence to write so perhaps this sentence can be re-phrased? 



