
Comments by Anders: 
 
Reviewer’s comments are in black and our replies are in blue. 

Abstract. 

1-) The first sentence that ends with "that would perform equally well in the radiation 
environment of the inner tracker" is a but confusing to me. What exactly do you mean by 
perform equally well in the radiation environment? If this is an upgrade you would expect 
better performance? The goal of the phase one upgrade was to improve the readout 
bandwidth - but preserve the sensor performance? 
 
Answer: The sentence was modified as below: 
 
One of the goals of the CMS Phase-1 upgrade was to replace the sensors in the original 
CMS forward pixel detector with fresh sensors that would perform better performance in 
the radiation environment of the inner tracker. 

2-) 300fb^{-1} - should have a space (or ~ in latex) between the value and units. **This 
goes for many places in the paper, please check** 

Answer: I put a space here and the rest of the units in the paper. 

3-) Did Sintef actually design the sensors? 

Answer: The word “designed” was removed from the sentence. 

4-) Line 9 and 10 'sub-detector' is used with two different meanings. First the tracer is a 
sub-detector, in the second case it has two sub-detectors. I would use the first meaning. 

Answer: We kept Line 9 same (used the first meaning) and changed the line 10 as below 
(Line 10 in the new version): 
 
The tracker has a cylindrical shape and uses silicon as the active medium. It consists of a 
pixel detector and a strip detector. 

5-) Line 23: very hard to see from Fig 2 that the upgraded detector has one more layer... 

Answer: The figure was changed in the new version. 

6-) Line 20: Here and elsewhere 2x8 should be consistently written $2\times 8$. 

Answer: This was fixed through the whole text 

7-) Line 20 One ROC does not server 66560 pixels! This is for the whole module. 

Answer: That sentence was modified as below (Lines 28-29 in the new version): 
 



These sensors are bump-bonded to 2 x 8 arrays of ROCs and the sensors are servicing 66 
560 pixels, the vast majority of which are 150 x 100 𝜇𝑚!. 

8-) Line 33 Change 'old' to 'originial'? 

Answer: The sentence was modified as suggested by other reviewers, but ‘old’ was 
changed to ‘original’ for the modified part as below (Lines 30-35 in the new version): 
 
The original pixel detector consisted of 18 million pixels corresponding to a 0.3 
𝑚! active area, while the upgraded pixel detector has 45 million pixels corresponding to 
a 0.7 𝑚! active area. The original detector was designed to operate for 200 𝑓𝑏!! with an 
instantaneous luminosity of 10!" 𝑐𝑚!!𝑠!! at 40 MHz (25 pileup (PU), that is, twenty-
five simultaneous proton-proton collisions within a 25 ns bunch crossing). 
 
 

9-) Figure 5 Would it be better to have a Circuit diagram that shows the connections? 

Answer: It was our experience that there were some subtle points in how grounds were 
connected, especially for the triax cables, and our drawings shows these more clearly 
than a traditional schematic would. 

10-) Table 1 '04' to '4' and '02' to '2' 

Answer: They were changed. 

11-) Line 96: First sentence is a repeat of what is said earlier. Remove? 

Answer: The first sentence was removed as suggested. 

12-) Line 101 "In this paper" sounds like something you have in an intro. Remove? 

Answer:The senctence was removed. The discussion about the good wafers was moved 
prior to the discussion about inconsistent sensors (Lines 97-101 in the new version). 
 
First, we plot in Fig. 7 the IV curves for the wafers with completely good sensors, from 
both the FNAL and foundry perspectives. As can be seen in the figure, both sets of data 
are within the acceptable ranges. Because of some differences in the two setups, such as 
the room temperature or the method in which the n-side of the wafer is in contact with the 
chuck, the measurements are not expected to be identical. 

13-)Line 128 - 131 Move to conclusions? 

Answer: This paragraph was modified and moved to the summary section. 

14-) Line 131 What do you mean by "....as each sensor had to be separated to use in the 
detector"? 



Answer: This sentence was removed since it was causing confusion. 

15-) Fig. 7 For wafer 324 why does the blue (sintef) line end at ~50 V? The voltage range 
in this figure is different than all others. Also here you use lowercase letters in Sintef - 
elsewhere it is all capital. 

Answer:The blue line ends at 50 V because Sintef provided data at ~0-50 V to us. But, 
Sintef reported that this sensor was a good sensor. Because of this, we selected wafer 324 
and tested this sensor again. So, we found that this sensor was a bad sensor. All the 
figures (including this one) was modified in the new version. 

16-) Table 3 'good' in subscript should not be in italic. 

Fixed (Table 4 in the new version). 

17-) Line 123 You say all 8 sensors on 30 wafers is 239 sensors. This means that it was 
not actually all 8. Can you just say 239 sensors on 30 wafers? 

Answer:This sentence was modified as suggested (Lines 134-135 in the new version). 
In this study, the quality of 239 sensors on 30 wafers from out of 165 wafers provided by 
the foundry was tested. 


