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Abstract 
 

A Front-End Electronics Test System (FEET) is being implemented in order to 
test the Front-end electronics (FEE), in the production line, for the LHCb Muon System. 
This document discusses some aspects related to the test of ASDQ++ boards. FEET 
presently enables 5 different tests: Connectivity, Crosstalk, Noise, Sensitivity and Rate-
Method tests. The system has detected 25 channels with problems out of 640 tested 
channels. 
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1 Introduction 
 
The Front-End Electronics Test System (FEET) [1] is being implemented to test 

the FEE for the LHCb Muon System. The System was implemented in order to be 
compatible with the ASDQ++ [2-4-5] and the CARIOCA [3] boards. A total of 40 
ASDQ++ boards were tested at CERN. The test results were used to evaluate the FEET 
System, as it is implemented now, and they will be discussed in this document, as well 
some Rate Method related aspects. 

 

2 Test Results 
 
The ASDQ++ boards were separated into two groups, the new ones which arrived 

at CERN without any previous test and the ones which were already available at CERN 
by the tests period. 

The routine for the tests was based on the diagram presented in the Fig.1. Once a 
channel presents a problem in the Connectivity Test, opened or short-circuited channel, 
the other tests, Crosstalk, Noise and Sensitivity Test, ignore the defective channel 
except for the Rate Method Test [4]. 
 

Fig. 1 - Test Routine 
 
A 150pF input capacitor was used for all the tests. The used threshold value is the 

one measured at the ASDQ++ board input; only in the Crosstalk Test the threshold was 
measured at the PCB connector named ST1, which corresponds to the threshold on the 
chip.   

In the Connectivity Test, 14 new ASDQ++ boards presented problems while all 
the boards already available at CERN did not show any serious problem. 

           
             

defective channel 
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2.1 Test Report 
 

The software allows to save all the data measured through the test and, when the 
test is finished, it generates a report file (.htm). The report given comes with the board 
name, error messages, test tables (with test parameters), date, and some relevant test 
conditions at the end. It begins as shown in Fig.2. 
 

Fig. 2 - Final Report Document          
2.2 Connectivity Test 
 
It is the simplest test but the one that will recognize more errors, in a very fast 

way. If there is any opened or short-circuited channel it is recognized by this test and with 
its results we can avoid doing the other tests on the failing channel. A table from the 
ASDQp1008 is shown in Fig.3. 

 

 
Fig. 3 - ASDQp1008 Connectivity Test Table 

 
2.3 Crosstalk Test 
 
Crosstalk is the second test to be done in the FEET test sequence. For this test we 

worked with threshold around 285mV. It was possible to see some interference between 
channels but it is still not possible to tell if this interference comes from the ASDQ due to 
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shielding imperfection on the FEET system. At the used threshold, the new ASDQ++ 
boards have not presented much crosstalk problems while the other ones presented some. 
With an improvement on the shielding we believe this problem will be solved without 
much difficulty. A table from ASDQp1009 is shown in Fig.4. 

 

 
                          Fig. 4 - ASDQp1009 Crosstalk Test Table 
 
2.4 Noise Test 
 
The Noise tests presented very stable results and the S-curve acquisition and 

fitting worked as expected, having no errors through all the tests. Fig.5 shows the 
ASDQp1009 test table, and two S-curves (data and fitting results), for none and 150pF 
input capacitance. 

 

               
Fig. 5 - Noise Acquisition Graphics and ASDQp1009 Noise Test Table 

 

C = 0pF 

C = 150pF 
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2.5 Sensitivity Test 
 
Sensitivity tests have also shown very stable results. Fig.6 shows the ASDQp1010 

channel-7 graphic and the ASDQp1005 board sensitivity test results. The new ASDQ++ 
boards sensitivity, with C = 150pF input capacitance, was somewhat around 10mV/fC. 
Although better calibration is needed it is possible to see the stability between the 
channels. 

 

   
Fig.6  - ASDQp1004 channel0 Sensitivity Graphic and ASDQp1015 Test Table 

 
 
2.6 Rate Method Test 

 
From the ASDQp1001 Rate Method test table, it is easy to see how channels 3, 4 

and 5 are different due to an open connection. Their behavior is like a channel with input 
capacitance equal to zero, a clear indication to localize the problem. With the four first 
columns it is possible to rebuild the test curves. Each graphic contains two curves; each 
curve is related with a different gain set-up of the ASDQ++ chip. The vertex frequency 
represents the y-axis value and the th_pedestal represents the x-axis value of the crossing 
point between both curves, the third and fourth columns represent the x-axis value when 
y=0. 

Fig. 8 shows a good channel behavior of the Rate Method test and Fig. 9 shows an 
opened channel. Both tested by FEET.  
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Fig. 7 - ASDQp1001 Rate Method Test Table 

 
 

 

     
  
 

In a well-behaved channel test, the curve parameters, given by the rate method 
table, provide important information but different kind of problems are expected and 
some times these parameters are not enough to describe a channel behavior through the 
Rate Method test. Fig. 10 and 11 show the graphic result of two open channels, the 
ASDQp1002 channel 7 and ASDQp1017 channel 5, Although the channel in the Fig. 11 
test is open, the Rate Method parameters would respect the values expected.  These 
results show that a diagnostic on the fitting mean squared error (mse) must be taken in 
account in order to, in case the test presents an mse over the expected value, indicate 
whether examinations on the data points should be made. 

 

 Fig.8 - Test with 150pF input capacitor   Fig.9 - ASDQp1001 channel-3 result 
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3 ASDQ++ Board Problems 
 

The positive-board problems were quickly investigated and most of them were 
found in the input transistor pin connections as listed in table 1, full information about 
ASDQ++ board can be found in Ref.[5]. 

 
 
ASDQp1001 
 Channel 03 – component Q68, base lead is not connected to GND 
 Channel 05 – component Q24, base lead is not connected to GND 
 Channel 06 – component Q47, base lead is not connected to GND 
 
ASDQp1002 
 Channel 7 – component Q69, base lead is not connected to GND 
 
ASDQp1004 
               Channel 04 – component Q1, base lead is not connected to GND 

 
 ASDQp1007 
  Channel 08 – component Q2, base lead is not connected to GND 
 

ASDQp1008 
              Channel 03 and 04 – short-circuited between component pads R102-R104 

 
ASDQp1012 
              Channel 00 – component Q0, base lead is not connected to GND 
 
ASDQp1017 
              Channel 5 – unknown (Open Channel) 
 

 ASDQp1018 
  Channel 12 – component Q3, emitter lead is connected to GND 
 
 

 
 
 

Fig10 - ASDQp1002 channel 7 result Fig.11 - ASDQp1017 channel 5 result 

Table 1 – Problems found on the boards after diagnostics indication. Transistors 
are indicated by Q. 
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Table 2 indicates the defective channels for the negative boards given by the 
FEET test diagnostics. It should be investigated where the problems are located. 
 
 

 
ASDQn0003 
 Channel 01 – Open Channel 
 Channel 02 – Open Channel 
 Channel 03 – Open Channel 
 Channel 04 – Open Channel 
 Channel 05 – Open Channel 
 Channel 06 – Open Channel 
 Channel 07 – Open Channel 
 Channel 14 – Open Channel 
 
ASDQn0008 
 Channel 01 – Open Channel 
 Channel 15 – Noisy Channel 
 
ASDQn0009 
 Channel 01 – Open Channel 
 
ASDQn0013 
 Channel 01 – Open Channel 
 
ASDQn0014 
 Channel 06 – Open Channel 
 
ASDQn0017  
 Channel 03 – Open Channel 
 
 

  

4 Conclusions 
 
This note describes the first results obtained with the FEET System. All the 

results meet the expectation. Connectivity, Sensitivity, Noise and Rate Method are 
working correctly. For the Crosstalk test it was concluded that a better shielding system 
on the FEET injector board is needed, and an accurate calibration might also be needed. 
These improvements would provide better results in all test methods. 

A full paper with all information about FEET System is being prepared and, soon, 
it will be available. 

 

Table 2 – Problems found on the negative boards by FEET diagnostics. 
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