
Temperature Compensation 

08.08.2018 

AHCAL Analysis Workshop at U. Tokyo  

Yuji Sudo 



2 

dG/dT dG/dV 

• SiPM gain depends on temperature. Because breakdown 
voltage depends on temperature. 

     (large quenching resistor ) 
• We want to keep gain (Vov)same as a value at reference point. 
     Adjust bias voltage against temperature shift. 
 

1. Measure dG/dT, dG/dV and calculate dV/dT 
2. Test temperature compensation 
      (change bias voltage and temperature manually)  
3.   Automatic HV adjustment 

  

(dG/dV )
(dG/dT)

= dV/dT 

Motivation of Temperature Compensation 

 Vov = Vbias – Vbreak down 

dGain/dV 
1.6%/100mV 



dMIP/dV of central 4 channels 

chip245 channel0 chip246 channel5 

chip247 channel35 chip248 channel30 

• dMIP/dV : 3.1-3.6 ADC/DAC (1 DAC ~37mV) 
• MIP value shifts ~ 1.1% value at the 50 DAC per 1 DAC 

3 

M
IP

 c
o

n
st

an
t 

(A
D

C
) 

V (DAC) 



dMIP/dV is larger than dGain/dV  of MPPC  

• dMIP/dV is ~1.1%/DAC 
but 
• dGain/dV  of MPPC is ~ 0.6%/DAC 

 
There is 0.5% gap between dMIP/dV and dGain/dV 
• What is considered cause of the gap? 
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dMIP/dV is larger than dGain/dV  of MPPC  

• dMIP/dV is ~1.1%/DAC 
but 
• dGain/dV  of MPPC is ~ 0.6%/DAC 

 
There is 0.5% gap between dMIP/dV and dGain/dV 
• What is considered cause of the gap? 
bias voltage dependence on properties of MPPC 
- photon detection efficiency 
- after pulsing probability 
- cross talk probability 
- … 
 

ref. e03_handbook_si_apd_mppc.pdf 
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Specification of the S13360 series 

Temperature coefficient of Vbr == 54mV/  ̊C 
                                             1DAC/0.685  ̊C 
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Procedure of the Temperature Compensation 

measure current 
temperature 

make a reference file of temperature 
set average of T3-T6 to 25 degree C. 

make a reference file of HV 
adjust value from passport 

make a dT/dV setting file 

• preparation of reference files 
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Procedure of the Temperature Compensation 

click here 

set temperature file path without suffix 

calibration tab 

• preparation of reference files 
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Procedure of the Temperature Compensation 

click here 

temperature read 
with ASIC power on 

• preparation of reference files 
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Procedure of the Temperature Compensation 

hv adjust tab 

1. click here 

2. click here full path of the reference 
temperature file  

• preparation of reference files 
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Procedure of the Temperature Compensation 

measure current 
temperature 

make a reference file of temperature 
set average of T3-T6 to 25 degree C. 

make a reference file of HV 
adjust value from passport 

make a dT/dV setting file 

• preparation of reference files 
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Procedure of the Temperature Compensation 
• preparation of reference files 

you can check current setting of hv 
adjust value by clicking two times 
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Procedure of the Temperature Compensation 

full path of the reference 
file for HV adjust  

if you don’t have a 
reference file for hv 
adjust values of 
current configuration, 
you can make a 
reference file from 
current hv adjust 
value by clicking this 
button. 

• preparation of reference files 
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Procedure of the Temperature Compensation 

measure current 
temperature 

make a reference file of temperature 
set average of T3-T6 to 25 degree C. 

make a reference file of HV 
adjust value from passport 

make a dT/dV setting file …… 

• preparation of reference files 
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Procedure of the Temperature Compensation 

full path of the 
dT/DAC setting file  

you can check a 
setting with the 
indicator. 
you can set a 
value 
individually by 
hand. 

• preparation of reference files 
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Procedure of the Temperature Compensation 
• make a new hv adjustment file 

1. compute ΔT1 from current temperature and 
reference value 

2. calculate new hv adjust value HV1 

3. compute ΔT2 from previous temperature 
and reference value 

4. calculate hv adjust value with ΔT2 HV2 
5. classify HV1 - HV2 to 3 categories 
       = 0, ≥2, ≤2  HV1 
       = 1   take hysteresis into account 
       = -1  take hysteresis into account 
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Procedure of the Temperature Compensation 
• make a new hv adjustment file 

• set a path of a hv 
adjust setting file 
without suffix . 

• click the button on 
the left hand side. 
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Procedure of the Temperature Compensation 
• make a new hv adjustment file 

indicators show the new hv setting  
• ΔT and ΔHV adjust from 

reference value  
• number of available 

temperature monitor 

notice! 
1. new settings are not applied 

yet. 
2. HV adjust values are 

initialized to the reference 
value when a new hv setting 
file are created. 20 



Procedure of the Temperature Compensation 
• set the new hv setting  

• set a full path of a HV 
adjustment file 

• click the “Adjust” button 
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Procedure of the Temperature Compensation 

you can create, set 
and read a new 
setting by this button 
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Temperature Compensation in DAQ 

activate temperature 
compensation function 

23 



Temperature Compensation in DAQ 

whole temperature compensation 
procedure is included in DAQ chain 
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HV adjust vs Temperature 
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• 28th of June – 4th of July 2018 
• There are over-lap of 0.2 degree C due to a hysteresis for 

stabilization at border  
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outlook 

• gain vs temperature plot for TB May and June 2018 
• MIP vs  temperature plot for TB May and June 2018 
• offline temperature correction 
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