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Recent development of MPPC
NUV MPPC for Cherenkov light detection




MPPC with improved NUV sensitivity v s

60%

« MPPC prototype with increased 0%
NUV sensitivity

40%

« 3x3mm2 and 75um cell size 0%

with no protection resin
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— Prototype : based on S13360 series (75um)
— Conventional : S14520 series (75um)



MPPC waveform shaping o e
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Conventional product (6x6mm?, 75um)
__ 12

« Atmospheric Cherenkov experiment

(high background) 5 1)
%0.8 :
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* High event rate (new scintillator in Zoat
development, new experiment with EVE L T
Increased luminosity) 50 0 50 100 150 200 250 300 350 400 450 500
Time[ns]
. 2
+ Improved waveform to suppress pile up, Prototype (6x6mm-, 75um)

achieved with quenching resistor tuning
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Conventional product about 90ns S uam
Prototype about 7ns - 10ns




MPPC arrays challenges oo
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Quartz

« Achieved in arraying TSV MPPCs including

TSV-MPPC NUV transwsswe resin

¥

a protective layer keeping the high NUV sensitivity - 7 UF resin

« Combination of a quartz window and NUV e
. . . resin
transmissive resin

Connector

Quartz

TSV-MPPC NUV transmissive resin

7/ i 7] UFresin

.__\.

Connector
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Release information for Cherenkov light detection
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igh NUV sensitivity with quartz
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» Sample are now available.

Large area
small dead space
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Recent development of MPPC
VUV MPPC for dark matter and Neutrino




MPPC long period reliability
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High Temperature/High humidity test

» high temperature : 60°C
» high humidity : 90%

Test acceleration 89 times @T:25°C, RH:60%
(*Vapor pressure accelerating model, confidence level :60%)

Almost no change in sensitivity up to 500 hours

*plan to continue High Temp/High Humidity test until 1,000 hours
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Low RI (radioisotope) package for MPPC array
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* Developed a silicon package for MPPC

with low RI value
(silicon wafer formed pattern + TSV-MPPC chip mounted above)

* Ongoing development of a further improved
new package (CoF: Chip on Film)
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Release information for dark matter and Neutrino
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PDE
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@ CoF PKG as RI PKG

» Sample release planned for summer in 2023
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Recent development of scientific cameras
gCMOS camera Orca Quest
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Cameras made to measure
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ORCA-Flash 4.0 V3

2016

GEN Il sCMOS

ORCA-Fusion

2018

ORCA-Fusion BT
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2020

2021...
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Spec table- ORCA QUEST
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——ORCA-Flash 4.0 V2 @ Slow
——ORCA-Fusion BT @ Ultra quiet
ORCA-Quest @ Fast

—ORCA-Quest @ Ultra quiet
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Readout noise (e-)

Pixel number

9.4 Mpixels

4096 (H) x 2304 (V)

Pixel size

4.6 pm[]

Effective area

18.860 mm(H) x 10.598 mm(V)

90% (Peak @ 475nm)

51% (800 nm)

QE
32% (900 nm)
Full well capacity 7000 e-
Scan mode Fast @120 fps Ultra quiet @5 fps
Readout noise (typ) 0.43 e- rms @120 fps 0.27e- rms @5 fps
Dynamic range 14000:1 25900:1

Dark current

0.008 e-/pixel/s @ -30 °C

Cooling temperature

-30 °C(water cooling)
-20 °C(air cooling)

Normal area
Readout mode Light sheet
- Photon number resolving @5 fps
2X2
Binning
4x4
Subarray (ROI) Available
CoaXPress x 4 (Quad CXP-6)
Interface
USB 3.0
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Quantum efficiency and Deep Trench Isolation eToN 15 0un susincs:

m  Chip is backilluminated, but has microlenses

— Minor UV sensitivity
High QE in IR, good MTF

Micro lens

Photo diode

Trench stpdctlif@ enables detedtion

Reflection layer

Metal layer

[ Improved NIR QE without degradation of MTF ]
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Thank You!

www.hamamatsu.com

Contacts:
Info@hamamatsu.it

ferrulli@hamamatsu.it
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