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Abstract

This user guide provides information about preparing and running the MAXREFDES101# Health Sensor
Platform. This platform uses several biosensors, power-management |Cs (PMIC), and microcontrollers
from Maxim Integrated® in a wrist worn design that allows the capture of biosignals important to
healthcare. The platform also contains algorithms for calculating heart health based on the biosensor
measurements.
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Detailed Hardware Description
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Figure 1. MAXREFDES107# wearable form factor in detail.

Watch enclosure (top) —

3 electrodes

Display screen —v

Battery -
Micro board >

Sensor board

Watch enclosure (bottom)

Figure 2. MAXREFDEST07# exploded view.

Maxim Integrated Page 5 of 52



Required Equipment
The MAXREFDES101# platform includes the following components:
I Micro board that includes:

0 MAX32630 microcontroller
0 MAX20303 power-management IC (PMIC)
0 Dual mode Bluetooth®
0 Six-axis accelerometer and gyroscope
9 Sensor board that includes:

0 MAX86141 analog front end and optical heart-rate sensor with two green LEDs
and a photodiode

o MAX30001ECG sensor

0 MAX30205 human body temperature sensor

0 MAX32664 microcontroller with embedded heart-rate algorithm
Pico adaptor board to be used during a firmware upgrade for the micro board
Watch enclosure
Battery

1 micro USB Type-B cable for firmware upgrade of the micro board

= =4 =4 A 4

1 micro USB Type-C™ cable for PC communication with the micro board or charging of the
watch

Additional requirements:

I PCor Android® device (e.g., tablet) with Bluetooth connection for data logging

Android is a registered trademark of Google Inc.

The Bluetooth word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and any use of
such marks by Maxim is under license.

USB Type-C is a trademark of Universal Serial Bus Implementers Forum, Inc.
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System Diagram
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Figure 3. MAXREFDES101# system diagram.
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Operating the Watch

Power On/Off

The MAXREDES101# can be powered on by pressing and holding button 1 for at least three seconds.
When the device is on, the Maxim® logo is displayed and LED indicator 2 flashes green. The display
shows time mode by default.

Alternatively, the device can also be powered on when connected to a PC using a micro USB Type-C
cable or when connected to a Pico adaptor board.

Figure 4. Micro USB Type-C cable (left) and Pico adaptor board (right).

To power off, press and hold button 1 for at least three seconds. LED indicator 1 turns red, at which
time button 1can be let go and the device powers off.

Maxim is a registered trademark of Maxim Integrated Products, Inc.
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Different Display Modes

The display can be toggled between time mode, PPG mode, and Maxim logo mode. To toggle between
modes, press and release button 2.

Figure 5. Time mode.

Figure 6. PPG mode.
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Figure 7. Maxim logo mode.

Note: There is no display in ECG mode because the noise from the display interferes with the
measurement.
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How to Wear the Device

Position the watch approximately one finger width up the arm from the wrist bone. If possible, wear
the watch on the non-dominant hand, as this improves the quality of the data. The watch should fit
tightly but comfortably around the wrist.

PPG Measurement

To take a PPG measurement, wear the watch on the wrist and make sure the skin has direct contact
with the LED/photodiodes at the center of the back of the watch.

Figure 8. PPG measurement.
ECG Measurement

To take an ECG measurement, wear the watch on the wrist and make sure the skin has direct contact
with electrodes 2 and 3. Then place a finger from the opposite hand on electrode 1. Ensure the wrist
and the finger are from opposite arms to close the impedance loop. For example, if the watch is worn
on the left wrist, use
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