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Reminder: Exercise 11.2: SPAD camera power consumption

| C. Bruschini | 2025

How can the power consumption of a SPAD-based camera operating at high illumination be reduced from 
the architectural point of view? 

K. Morimoto, Image Sensors Europe 2024
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Reminder: Exercise 11.2: SPAD camera power consumption
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K. Morimoto, Image Sensors Europe 2024
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12.1 Active vs Passive Recharge

| C. Bruschini | 2025
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12.1 Active vs Passive Recharge
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12.1 Drawbacks of passive recharge

| C. Bruschini | 2025

Y. Ota, et al., ISSCC 2022
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12.1 Power Consumption Reduction Strategies

• How can the power consumption of a SPAD-based camera operating at high 
illumination be reduced from the architectural point of view? 

• Hints for possible strategies:

- Reduce count for high illuminance. Example: employ active recharge.

- Shut pixels off – how, when? Example: time to saturation.

| C. Bruschini | 2025
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12.1 Possible strategy 1: Clocked Recharging

| C. Bruschini | 2025

Y. Ota, et al., ISSCC 2022

Draw a graph with illumination (horizontal axis) vs Counts (vertical axis).
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12.2 Architecture 1: Clocked Recharging

| C. Bruschini | 2025

Y. Ota, et al., ISSCC 2022
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12.2 Architecture 1: Clocked Recharging - Advantages

| C. Bruschini | 2025

Y. Ota, et al., ISSCC 2022
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12.2 Architecture 1: Clocked Recharging - Implementation

▪ [K. Morimoto, IEDM 2021]

Canon MS-500 Backside 
Illuminated 3.2 Mpx

Each SPAD in top tier is 
connected to a quenching circuit 
and an 11-bit digital counter in 

bottom tier → pixel-parallel 
photon counting.

2 mLux

Power consumption at high illuminance!
Here: clocked recharging

| C. Bruschini | 2025
Optical Detectors: Week 12 – Advanced SPAD cameras (Sol 

Ex12)
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12.1 Possible strategy 2: Time to saturation HDR

| C. Bruschini | 2025

Robert K. Henderson, ESSxxRC 2022

Ripple CounterMultiplexer

Draw a graph with  SPAD Counts (horizontal axis) vs Power consumption (vertical axis).
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12.2 Architecture 2: Time to saturation HDR

| C. Bruschini | 2025

Measurement results of current consumption at VANODE. Open circles are current consumption with SPAD 
deactivation after counter overflow with extrapolating count. Open rhombuses are those without SPAD 
deactivation after the counter overflow.

J. Ogi, et al., JSSC(56), 2022


