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SPAD Applications

[LiDAR] [QRNG]

Single-photon avalanche diodes (SPADs) exhibit an
exceptional level of sensitivity, allowing them to detect
individual photons. So, it is applied in various fields
such as LiDAR, 3D imaging, and quantum computing.

Tmage Source: Denso X / ID Quantique (IDQ)

SPAD Operation
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SPADs detect photon through the avalanche
multiplication in geiger mode. Consequently, SPADs
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Qxhibit a higher gain than conventional photodiodes./
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Device Structure

* Main Junction: P-well / Deep N-well
* QGuard Ring: Virtual guard ring

The backside patterns of a grid pattern with various

5—/—7(2- Ooj) 0/ %d]ﬁ]**
A el A7) A x}F-8t v}

*sy.yookl27@pyonsei.ac.kr, ““mj.lee@yonsei.ac.kr

Experimental Result

f © Simulation results of the light intensity profile \
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[Default SPAD] [SPAD with a grid pitch of 0.5 pm ]

The backside patterns of the grid pitch of 0.5 um
induce diffraction at the wavelength of 940 nm.

© 1-V Characteristic
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* -V characteristic of
| the default BI SPAD
under dark and
illuminated conditions.
1 » The implementation of
backside patterns do
not affect the
breakdown voltage
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© Dark Count Rate (DCR)

18 e * DCR of BI SPAD
according to the grid
pitch.

* No increase in DCR
is observed despite
the application of
backside patterning.
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© 940 nm PDP values of the BI SPADs at Vex =3V

pitches are implemented in SPAD to induce diffraction./

22— The 940 nm PDP values
= 201 1 of SPADs increase
= 18] 1 significantly with
E 16 107% Improvement 4 backside patterns,
S 1 1 especially the maximum
® 42 1 940 nm PDP reaching
0 B2 ] about 20.7 % with 0.5
Pitch (um)

um grid pitch at Vex =
e

Conclusion

enhancing the 940 nm wavelength PDP from 10 % to 20.7 %

* A highly efficient BI SPAD with 20.7 % PDP at a wavelength of 940 nm, achieved through the optimized backside patterning.
* The PDP measurement results for various grid pitches of backside patterns indicate that a 0.5 pm grid pitch optimizes the grid pattern,




