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Challenges

[1 Unconventional space-time output.

® Asynchronous events.
B Sparse data.

1 Limited to low matrix resolutions.
® Power consumption.
® Small Fill Factor.

Micro Lens Array

DifferentialCreut [0 Limited by noise and mismatch.

Pixel Array

B Generation of fake events.
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a) Abstracted pixel core schematic
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@QAf ~ 100 kHz

(< 11x) @Af ~ 4 kHz

Understanding PVDVS. Experimental Results 8
This work iniVation OmniVision PROPHESEE
' DAVIS346 [13] 2023 [2] 2020 [6]
40 nm BSI-CIS
Technolo 0.18 um 1P6M 0.18 um 1P6M +65 nm CMOS 90 nm BI-CIS
&y UMC MIM CIS +3DMIM +40 nm CMOS
+40 nm CMOS
Supply Voltage (V) 1.8 1.8 — 2.5,1.1
Resolution 64 x 96 346 x 260 1032 x 928 1280 x 720
Pixel size (mz) 12.45 x 21.5* 18.5 x 18.5 8.8 X 8.8 4.86 x 4.86
Fill Factor 18% 22% 1/16 > T77%
Power/Pixel (nW) 410* — 31 35
Max event rate 10.64 12 4600 1066
(Meps)
. 7% (0.05 — 0.5 Ix) 14.3% (ON) 15%
Contrast Sensitvity | 4507 (0.5 — 500 1x) 92.5% (OFF) (10 — 1000 1x) 11%
CTNU < 6% (> 50 mlx) 3.5% 3% (> 10 Ix) 3%
Dynamic Range 100 (10% TC) B
—u—( Y > 140 (30% TO) 120 > 124 (40% TC)
3.7/7.6@500 Ix
Laten(cyg)*/ - 200/267@5 Ix < 1000 210000%110?(1;" -
He 2180,/2380@50 mlix
Peak Noise Activity 1 (Ipr =2 pA)
(Hz) <1 100 (Ipr = 50 pA) <1 8.3
0.19 (< 1 lX, Troom) 1.7(Ip1- = 2 pA)
Vims (mV) 0.21 (High T) 2.4 (Ipr = 50 pA) - -

* Pixel pitch and power consumption could be reduced by optimizing the building block topologies.
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Conclusions. Assessment of Pros and Counters =

@ Photodetection + Log. Compression in a single, self-biased device.
. Reduced pixel pitch and power consumption.
. Static power consumption independent on illuminance.

= Simultaneous operation in shared-diode configurations (DAVIS, ATIS). High resolution,
HDR, Energy-
@ Noise power is reduced to 2 x the fundamental photon shot noise efficient, low noise
limit, applications

. Improving SNR.
. Expanding DR.
without additional power consumption.

Higher integrated capacitance as there is no longer a feedback loop.
. Reduced integrated noise.

=  Reduced bandwidth. 3D stacking,

moderate speed

@ Implementation limits pixel Fill Factor in 2D process. applications

. Mandatory Deep N-well layer.
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DRC rules:
. Deep Nwell minimum distance to unrelated Nwell (~ 2.5 um).

Nwell minimum distance to NW at different potential (~ 1 um).
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Noise Performance

Af =10, fraz]
9 ? fma,:r:
R R R ;
" " 1+ (QWfRocC(%q)z ‘ 0 1+ (27TfROCCeq)2
; ROC
p2 — 42 arctan (zﬂfmaxROCCBQ)

v M2l



Back-Up. Spot Noise
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| ——PV Diode
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Back-Up. Photoreceptor Stage. Mismatch 3

Photodiode
PV Diode -+
Logarithmic Photoreceptor

L, L +1
Voe = nUrlog| —— +1 Vor = Vb = |V gb| — nUrlog | -———
Is Is,fb
@ Independent of device’s area. @ Dependent on V;;, and devices’ area.

Low mismatch — High uniformity. «  High mismatch — Poor uniformity.
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