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2) PPG (photoplethysmography) is a light-based technology that senses the rate of bl
flow as controlled by the heart’s pumping action. The volume of blood flowing in an artery

increases at each heartbeat and decreases as blood flows back to the heart through the veins.

PPG works on the principle that hemoglobin absorbs light both in transmission and in reflectance

mode. Shining light on the skin and measuring the reflected light allows for gauging the change

in blood flow in each cardiac cycle. The change in light absorption in turn generates the PPG

wavebrm, and Rl can be extredty measurihg time interval iveten the wavefasm’

successive peaks. However, the waveform’s shape makes it difficult to precisely mark the peaks,
whichcanleado errossin HRcalculabn — especialiithshorér duratiosamples\ndsince

HRV is based tie istanddrdeviabn of pealopeak imrvals, uncertainty in locatang t

peaks with precision can introduce even more significant errors in HRV calculation.

The key challenges witht@¢Baologyeacancelling the effeat ambiellight,

accommodag diffeent skin conidihs and colors, and dealihgpvitsical nianm atifacts.
PPG should be used tsgitlre bodyhat have a high concentration of blood vessels it
difficult to get a good PPG signal from the wrist.
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NeuroSky ECG-based Solution

NeuroSky BMD101 is a single-chip, integrated electrical biosensor specifically developed for
wearable and mobile devices. The ECG-based solution includes an advanced Analog Front End
for acquiring ECG signals using dry contact electrodes from the fingers and/or wrist and also
includes a Digital Signal Processing capability providing noise filtering and signal conditioning

as well as UART for serial interface to other devices.

By integrating all the functional blocks required for ECG signal processing as well as a voltage
regulator and RC oscillator on a single chip, the BMD101 eliminates the need for other external

devices and components, making it ideal for small footprint wearable devices.

The Age of Advanced Biometrics Is Here

Until recently, ECG-based electrical biosensors like

the NeuroSky BMD101 were found only in expensive,
high-end medical equipment. Now they have become
practical for use in consumer wearable and mobile
device applications and, along with biometric algorithms,

can enable a variety of easy-to-understand health and

wellness metrics. Today’s electrical biosensors deliver
compelling solutions that provide consumers with more insights into their personal wellbeing
— without venturing into regulated medical uses that high-volume consumer solution

providers typically seek to avoid.
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In contrast to PPG, ECG hiosensors provide solutions capable of delivering the widest range of
health metrics. That's because ECG-based solutions capture more comprehensive signals of
overall heart performance. This enables a more accurate tracking of heart rate variability, which

in turn allows for the extrapolation of validated, personalized heart-health trends.

Wearable devices are playing an increasingly important role in collecting personal wellness
data. The ability to acquire ECG data by means of wearable devices along with applications
running on smartphones and tablets have enabled the monitoring of heart rate metrics that
correlate very well with overall health trends and provide actionable information to users.
NeuroSky BMD101 provides a low-power small footprint ECG-based solution that can be very

easily deployed by wearable health and wellness device makers.

About NeuroSky: Body and Mind. Quantified.

NeuroSky biosensors, biometric algorithms, and consulting services deliver intelligence

and innovation to enable breakthrough wearable technologies. Our full solution
technology platform enables device manufacturers and enterprise service providers to
create best-of-breed solutions that can capture, monitor, quantify, and optimize personal
physical and mental performance with detailed metrics for body and mind. To learn

more visit neurosky.com.

PHONE: 408.774.4935
NeuroSky Inc.

125 South Market St, #900
San Jose

CA 95113
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