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c corporation About ESPROS

Foundation 2006
HQ Sargans, Switzerland

Activities

= Mixed signal / photonics chip design
= Camera module design

= Manufacturing

= Marketing & Sales
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Products & Applications
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Key ingredients for high performance TOF & LiDAR imaging

e

- MowoLgthLo cep/CMOS

_cep upto 250MHZ
- @8 >70% @905
_pixel speeol <ews

_cq gopV/e-

FCMOS dig'rtalfanaln‘g&;"‘-.! */ High performance
L signal processing / \_ CCD imaging

.
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...lead to incredible properties: QE
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...lead to incredible properties: Speed and math ops in charge domain

CCD sampling Pixel speed
24ns <6ns

’/ All noise-
free
’ operations
Mathematical

operations in charge
domain

...and
+ radiation

hard
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- Signal flow in a typical photonics chip

Photon \

E=hc/A

T € s
Shutter & Operation
Storage

Shot Noise kT/C Limited
Limited -> Electronic Noise added

Conversion

CMOS
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epc corporation Signal flow in ESPROS photonics chip

Shot Noise Limited kT/C
-» all noise-free operations Limited

R s

Shutter & Operation :
Storage Conversion

CCD CCD CCD

ESPROS
Photon

E=h¢/A /
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Photon \ L=1='| ¥ —||fI Math-
E=hc/A )
CMOS B Shutter & Conversion Operation
Storage

Shot Noise kT/C Limited
Limited -> Electronic Noise added

Shot Noise Limited kT/C
-» all noise-free operations Limited

ESPROS I L
Photon T Math- _“:
E=hc/A Shutter & Operation ;
Storage Conversion
CCD CCD CCD
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g COTPOTation Signal flow comparison
epc g P

Photon \ —LTJT —||fI Math-
E=hc/A )
CMOS B Shutter & Conversion Operation
Storage

Shot Noise kT/C Limited
Limited -> Electronic Noise added

Shot Noise Limited
-» all noise-free operations

kT/C
Limited

ESPROS I L
Photon T Math- _“:
E=hc/A Shutter & Operation ;
Storage Conversion
CCD CCD CCD
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Example: Time Domain Binning (TDB)
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ffffffff Linear (Signal [e-])
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Number of TDB

Noise floor 5

pTOF Measurement on 75% target at 30 meters

Plat of Image row n102

TDB 1 137 e-

SNR ~7dB

. Noise floor 6.5

Plot of Image row n. 102

TDB 4: 850 e-

SNR ~12dB

= Plot of Image raw n.102

TDB 9: 3,000 e-

SNR ~22dB

=1 Noise floor 15
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/Users/dec/Daten DEC MacBook Air/Sync_epc_sg/Marketing/Events/2023/EPIC Technology Meeting on Photonics for Bio and Life Science Applications/Presentation_De_Coi-final.odp



Example: Fluorescent Lifetime Imaging (FLIM)

Analysis of the lifetime of the excited state of fluorescent molecules
Spatially resolved distribution of fluorescent lifetimes
Needs a ultra fast imager

Sample: Prionium,
stained with Safranin
and Fast green

i |
0 1000 2000

Fluorescence lifetime image /ps

Conventional confocal
intensity image

Source: Haridas Pudavar, PhD, Application and Technology Support, Leica Microsystems Inc., 10/25/09
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= Photo gate for charge detection

= Charge sampling on a conveyor belt
= Sampling in 4 ns steps (or more)

= Conversion gain 80pV/e-

= 250 Million frames per second

Charge detection (= Conveyor belt (CCD), e.g. 10 buckets

Charge .
-D readaut A/D conversion

A
# of
Laser Photons
pulse
e [

t (ns sampling & shift)
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CCD
sampling
24ns

Pixel speed
<6ns

"/

Mathematical
operations in charge
omain

SN

OCT image of a human retina
D Source: Philophos, Inc., 2023

...for '; r,
radiation

exposed
a ppl Icatlons Spectral sensor (ESPROS)
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Thank you for your attention!
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ESPROS Photonics Corporation
Www.espros.com
info@espros.com
+4158 411 03 00

15



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

