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Many institutes/companies are involved
in SiPM development/production:

e CPTA, Moscow, Russia
¢ MePhi/Pulsar Enterprise, Moscow, Russia Philips
e Zecotek, Vancouver, Canada CMOS
e Hamamatsu HPK, Hamamatsu, Japan
 FBK-AdvansSiD, Trento, Italy

¢ ST Microelectronics, Catania, Italy
 Amplification Technologies Orlando, USA

e SenslL, Cork, Ireland

¢ MPI-HLL, Munich, Germany

e RMD, Boston, USA

e Philips, Aachen, Germany

¢ Excelitas tech. (formerly Perkin-Elmer)

e KETEK, Munich, Germany

* National Nano Fab Center, Korea

* Novel Device Laboratory (NDL), Bejing, China
e E2V

* CSEM Amplification [EEESEEEEEEEREIEY
0 . Technologies RMD
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KETEK Trench Technology

with very low noise and improved timing

Most devices of the KETEK SiPM family will be available with
the new trench technology:

®  Optical crosstalk below 20%
for encapsulated PM3350 at 20% overvoltage

" Dark count rates down to 200 kHz/mm?

" Excellent timing

15 um

(l
K:\~ Buid\SIPM06 CERNO1 Fotoshooting\60AL1 - version 2 1.tif| |

KETEK GmbH

Hofer Str. 3

81737 Munchen - GERMANY

TEL +49 8967346770

KETEK FAX +49 8967346777

Creative Detector Solutions Certified

www.ketek.net - info@ketek.net
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C-Series Low Noise, Fast, Blus-Sensitive Silicon Photomuitipliers
DATASHEET

—
34-'
Low Noise, Fast, Blue-Sensitive Silicon Photomultipliers

Sensl's C-Sarias low-light sensors featurs an industry-leading low dark-count rate, combinad with high PDE that extends
much further into the blue part of the spectrum using a high-volume, P-on-N silicon process. For ultrafast timing applications
select C-Sarias sensors have a fast output, previously introduced in Sensl’s M-Sarias & B-Serias sensors. These fast signels
can have rise times of 300pi3 and pulss widths of 800ps. The C-Series is availeble in different sensor sizes (1mm, 3mm and
6mm) and packaged in a variety of formats, including & 4-side tileeble surface mount (SMT) package that is competible with
industry standerd, lead-free, reflow soldenng processes. C-Series sensors are pin-for-pin competible with the B-Series.

The C-Series Silicon Photomuitipliers (SiPM) form a range of

high gain, single-photon sensitive, UV to visible light sensors.
They have performance characteristics similar to a conventional
PMT, while benefiting from the practical advantages of solid-state
tachnology: low cperating voitage, excalient tamperaturs stability,
robustness, compactness, output uniformity, and low cost. For
more information on the C-Serias davicas please refer to the
website, www.sansl.com.
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PERFORMAMNCE PARAMETERS
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HAMAMATSU

PHOTON IS OUR BUSINESS

MPPC® (multi-pixel photon counter)

S$12572-010, -015C/P

Low afterpulse, wide dynamic range,
for high-speed measurement
Photosensitive area: 3 X 3 mm

These MPPCs utilize very small pixels arrayed at high densities to achieve a high-speed recovery time and wide dynamic
range. Hamamatsu currently produces MPPC with a pixel density up to 10000 pixels/mm?2 (pixel pitch: 10 pm). Utilizing
advanced technology to enhance photon detection efficiency minimizes the drop in photon detection efficiency that usually
occurs due to shrinking the pixel pitch.

== Features == Applications

=1 Low afterpulse =4 Scintillation measurement

=1 High fill factor &1 Low-light-level detection

=1 High photon detection efficiency =4 Scattered light measurement

=1 Wide operating voltage range

=1 Short recovery time == Related product (sold separately)

&1 High count rate
= MPPC module C11209-110
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MIP response in DESY
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(@) S10362-11-050C (previous product)

(M=1.25 x 105)
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(b) S12571-050C (improved product)
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Circuit
S11064

ample for Read Out

SIPM BKknro4YeHuMe

16-Channel Base

1of 16

Current
Amplifier

Temperature Sensor
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Ra/(N-1)

SIPM moaene

(N-1)Cd

Modelization by Corsi et al [NIM A572 2007]
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SIPM moaene

— Measured Single Pulsa
Measured Single Pulses - averaged
Simulated Pulse with an Ideal Amplifier
=== Simulated Pulse with the finite Bandwidth Amplifier|

0.8
Time [s]

Fig. 2. Fitting of real data with the simulation results on the device model.
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PesynbraTt

Correlation dT/TOT
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PesynbraTt

dT

Entries 2221
Mean 2148
RMS G6.173
Comnstant 63889 + 246
blean 8149 + 0.0
Sigma 6162 £ 0.013

Channels, 25ps

900

950 1000 1030

[Tonozos I1.A. (HULL KN -UTDO®D) Iyona

16.12.2019

27



KITHOMEeHUe

cXeMa MpPEeayCUINTENA U

UTaHHUA CUCTCMBI.

eHa 3aBucuMocts 10T.

PUTEIBHO MOJYYEHO BPEMEHHOE

eHue ~ 150ps.

[TonozoB II.A. (HULL KU1 -UTDD) [lyona
16.12.2019

28



Jlyona 16.12.2019




