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Action Potential (Neural Spike)

Motivation and Challenge
Neural recording for neural prostheses/research

Wireless transmission / miniaturization

Limited energy resources due to the 

required small form factor

Sensitive environment which limits the 

maximum power density < 0.2 mW/mm
2

Demand to increase the number of the 

recording channels, which increases the 

data rate: 100 x 20 kS/s x 10-bit = 20 Mb/s

Low input-referred noise < 4 µVrms

Recorded amplitude: 

50 µV – 500 µV

Spike pulse width: 

1 – 1.5 ms

Spike firing rate < 

100  spike/s

Main information: 

spike position

Single-Threshold Wake-Up RX 

Generalized Scheme: Level Crossing Detector

Dual-Threshold Wake-Up RX

Exploiting Spike Shape

SNR Improvement for Higher Amplitude 

100-Channel Event-Driven Neural Recording System

Response to SpikeResponse to Noise
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Amplifier in Wake-Up RX Path

- Moderate Noise

- Low Linearity

- Moderate Gain

AV

Amplifier in Data RX Path

- Low Noise

- High Linearity

- High Gain

Data RX/Wake-Up RX AmplifiersWake-Up RX Amplifier
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Response to SpikeResponse to Noise

Typical Circuits in Neural Recording ( Bio-Sensor)

Information Duty Cycle: 

3-30%

Power

Architecture Highlights

Modular 

Architecture 

Performance Summary


