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ITS2 reports on temperature dependence:

ITS2 plenary: ALPIDE Characterisation, December 12, 2016, Van Hoorne Jacobus Willem
• Beam: 6GeV/c pions from CERN’s PS
https://indico.cern.ch/event/594132/contributions/2402073/attachments/1387191/2111427/ALPIDE_characterization_plenary_V2.pdf

9th ALICE ITS upgrade, MFT & O2 Asian Workshop, 26 Jun 2017, Jonghan Park
• Irradiated by 55FE source
https://indico.cern.ch/event/623985/contributions/2609732/
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Reminder of the last workshop
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Temperature dependence study

Multiplicity (number of pixels in cluster)
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•With back-bias voltage condition, the noise 
values are larger than no back-bias voltage 
condition → due to the creation of the additional 
noise signal on back-bias voltage line.

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park





Derived conclusions

• Threshold decreases with increasing temperature

• Multiplicity shows slight increase with increasing temperature
• More pronounced with high multiplicity events

• Less pronounced with (-3V) back bias

323-09-2020
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Characterization of ALPIDE at INHA 
The 9th ALICE ITS, MFT and O2 Asian Workshop 

26 June 2017 

Jonghan PARK 
Nirbhay Kummar Behera, Hyesun Bang, Minjung Kweon*, Jinhee Yoon*
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Contents

•Introduction. 
- Chip test system at INHA. 
- Reminder of the last ITS Asian workshop. 

•Chip charaterization test for ALPIDE. 
- Noise injection study. 
- Other activities for chip characterization test at INHA. 

•Summary and outlook

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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Overall chip test system in INHA
Shielding room

Cooling system

Cooling pipe

Shielding room interior
Shielding box interior

Chip & DAQ borad

Shielding box

Chip test system

Used in noise injection test

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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Reminder of the last workshop

Study Test condition VBB Test list

Temperature 
dependence 20, 30, 40 ℃ 0, -3, -6 V

SCANDACS, 
Threshold scan, 
Source scan using 

55Fe

Supply voltage 
dependence

Analog supply 
voltage 

1.6, 1.7, 1.8, 1.9, 2.0 V
0, -3, -6 V

SCANDACS, 
Threshold scan, 
Source scan using 

55Fe

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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Reminder of the last workshop
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Temperature dependence study
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•With back-bias voltage condition, the noise 
values are larger than no back-bias voltage 
condition → due to the creation of the additional 
noise signal on back-bias voltage line.

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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Reminder of the last workshop
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Supply voltage dependence study
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•After DAC tunning, the threshold and noise values 
are placed in nominal range. 
→ threshold : around 100-150[e]. 
→ noise : around 5[e] without VBB. 
                around 15-20[e] with VBB.

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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Reminder of the last workshop

Study Test condition VBB Test list

Temperature 
dependence 20, 30, 40 ℃ 0, -3, -6 V

SCANDACS, 
Threshold scan, 
Source scan using 

55Fe

Supply voltage 
dependence

Analog supply 
voltage 

1.6, 1.7, 1.8, 1.9, 2.0 V
0, -3, -6 V

SCANDACS, 
Threshold scan, 
Source scan using 

55Fe

Summary 
‣Temperature dependence study : DACs slope is slightly changed then the 
threshold and noise values slightly changed. However, the chip response 
was not changed → Cluster multiplicity is temperature independent. 
‣Supply voltage dependence study : By tunning DAC values, threshold and 
noise values have almost same values with default setting and all analog 
supply voltage conditions show almost same cluster multiplicity. Analog 
supply voltage variation can be mostly compensated with DAC tunning.

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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Chip characterization test for ALPIDE

•Studied how the chip response varies with external noise signal. 
•Chip test condition. 
- Chip : ALPIDE(W6R8, W7R14)  
- Digital supply voltage : 1.8V 
- Analog supply voltage : 1.8V 
- Chip temperature : 20℃ 
- Back-bias voltage : 0V, -3V, -6V 
- Performed test : threshold scan 
- Function generator : Tectronix AFG3251 
- External noise form : sine wave 
- External signal amplitude : 200mV, 400mV, 600mV 
- External signal frequency : 15kHz - 400kHz 
- Noise ratio = (noise value with external signal)/(noise value without external signal)

Noise injection study

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park

DAQ boardcarrier board 
& chip
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Amplitude dependence study (Noise ratio vs Frequency).

•The noise ratio is increased with increasing external signal amplitude for 
all back-bias voltage conditions. 
•It seems the sensitive region in frequency is shifted with back-bias 
voltage.
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Chip characterization test for ALPIDE

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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•Case 1) In VBB=0V, connected 0Ω terminator to the back-bias voltage line. 
- It avoids the additional noise signal which is created in back-bias voltage line. 
- In this case, the sensitive region in VBB=0V is around 50kHz. 

•Case 2) Connected a cable which is connected to the power supply and set 
the power supply voltage as 0V. 
- Power supply create the current even if the VBB is set to 0V. 
- In this case, the sensitive region is around 250kHz. 

•The sensitive region is affected by the current which flows on back-bias 
voltage line from power supply. 
•There are still noise effects but solved by filter.
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 Back-bias voltage dependence study (Noise ratio vs Frequency).

Chip characterization test for ALPIDE

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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Other activities

•HIC OB module assembly training 
during end of Feb. (Jonghan park, 
Hyesun Bang) 
- How to make OB HIC module. 
- Module test.

•Participate beam test at Gyeongju. 
(Minjung Kim, Hyesun Bang) 
- Beam test setup. 
- Data taking shift.

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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Summary and outlook

•Performed the chip characterization test for ALPIDE. 
•Noise injection study. 
•External signal amplitude dependence study and back-bias voltage dependence 
study. 
•Studied the noise ratio with changing external signal frequency. 
•Noise ratio is increased with increasing external signal amplitude. 
•For VBB=0V, the sensitive region is different with 0Ω terminator from other cases. 
•The sensitive region is changed by additional signal which flows on back-bias voltage 
line. 
•The noise effects was solved by filter. 

•Participated beam test for ALPIDE at Gyeongju. 
•Participated OB HIC module assembly training. 
•Inha and PNU are preparing the MCT and OB HIC module assembly.

The 9th ALICE ITS, MFT and O2 Asian workshop | 26 June 2017 | Jonghan Park
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