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Background
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_ » CSEM’s On-Chip Lenses: capabilities

for High‘ Petfnnnance » ESA’s activity launched for
Applications back-illuminated imagers
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Back-illuminated CMOS imager: ELOIS from Caeleste

256 x 2048 pixels :
Pixel pITCh 15.5 vigg + UL L+ l
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Designed for use as hyperspecitral
iImager: 350 — 200 nm

QE > 90%
MTF: 0.556 — 0.593

Caeleste CAE302 “ELOIS” datasheet: Wavelength [nm]

o Csem 600 800
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Space evaluation campaign
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Deposition of microlenses

Packaging

Silicon Wafer

Credit: John Hunt, ASE

400 pm/ﬁé Wire bond
~ ELOIS chip

4 mmI

Microlenses

F. Zanella et al., Paper submitted

J. Mata Pavia et al., "Measurement and modeling of microlenses fabricated on single-photon avalanche diode arrays for fill factor
.o recovery," Optics Express 22, 4202-4213 (2014)
2 Csem
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Microlens design

F. Zanella et al., Paper submitted
Sag =5 um, Pitch =15.5 um, Gap = 0.5 um
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: CSeM M About 1.87x more light focused in the area of interest
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Deposition of microlenses on packaged imagers: results
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M Successful deposition of microlenses on packaged imagers!
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Deposition of microlenses on back-illuminated imagers: results
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Mlcrolenses are weII ollgned ’ro ’rhe plxels (no’r V|S|ble directly for' a bock |IIum|nO|’red Imager)
MTF QE 1/PLS
Pixels covered with flat microlens material 0.577 83.1% 565
Pixels covered with microlens 0.594 85.7% 1043
Improvement +0.017 +2.6% x1.8

F. Zanella et al., Paper submitted

sceem M Performance improvement of back-illuminated imagers!


https://youexec.com/plus
https://youexec.com/plus

vloe
{bdbdbd
000
0000000000000 60000 0 .
.o sseee
! sooee e —————]
3 seses00sse i
Tad [ ad soss00 0
seses .
000000000
I POOO @
OO
e e

XXy 5::. 1 ois )

~ B S e T
TID 1 week at 150°C Vibrations = Shocks
Moisture - Thermal cycling

(under yellow light)

= CSem


https://youexec.com/plus
https://youexec.com/plus

Reference

Space evaluation campaign: R
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F. Zanella et al., Paper submitted
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Conclusions and next steps

V1 Successful deposition of microlenses on packaged imagers

Process was further optimized within a currently running industrial project

vl Performance improvement of back-illuminated imagers

Larger improvement for front-illuminated imagers

vl Space evaluation campaign completed
M Available for Visible and NIR imaging
X For UV or broadband imaging — Long term UV stability (yellowing)

CSEM keeps screening microlens materials in order to improve the UV stability while
keeping a good adhesion of the microlenses - TRL increase

Standard wafer processing provides a higher TRL.
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Interested in microlenses capabilifiese
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