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1.

Introduction

Personal Medication Adherence (PMA), or lack of PMA compliance, is a $337 billion/annum problem in the U.S. that
bogs down the healthcare system. Patients forget to take or may confuse their medication, which can result in being
readmitted to the hospital, a skilled nursing home or assisted-living facility, or another visit to the doctor’s office. The
advent of the Internet of Things (1oT) has brought various technologies to the forefront that, when applied to PMA
devices, can help resolve some of the issues we currently face. The Renesas PMA Solution is one such reference design

which enables development of end products to solve the PMA compliance issue.

The solution device demonstration hardware highlights the following:

The Renesas Synergy™ Platform consisting of the S3A7 microcontroller operating the application using the

Synergy Software Package.

RL78/G1D Bluetooth® Low Energy Microcontroller for communicating blister pack information to mobile

platforms.

R2A20056BM Lithium-lon Battery Charger IC with Auto Load Current Distribution for recharging using USB.

1x Renesas PMA Demonstration Device:

o0 Smart Sleeve

o Blister Card with RFID tag attached

Quick Start Hardware Requirements

1x mobile device with Bluetooth Connectivity (Android 7.0+ or iOS 9+)

Figure 1: Smart Sleeve with Blister Pack
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Application
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3.

9.

Evaluation Instructions

Search and Download the Renesas PMA reference application from the respective mobile device application store.
Links are found on the Renesas Electronics Personal Medical Adherence Website.

The Smart Sleeve hardware should be programmed with the reference application to evaluate operation using
instructions below. If not, refer to Reprogramming the S3A7 microcontroller instructions in the User Manual.

Insert the Blister pack into the PMA device ensuring the length of the RFID tag installed on the pack is perpendicular
to the length of the antenna located at the bottom of the smart sleeve.

Power-On the PMA device using the toggle switch. If the device battery is insufficiently charged, refer to the User
Manual section on Re-charging the Battery. Upon application of power:

a. The device will beep indicating initialization.

b. The device will perform a Power-On-Self-Test.

c. The device will beep a second time if the POST succeeds.

d. The device will show three hyphen symbols ‘- - -* on the LCD.

If/when a blister pack is detected, a 16-digit identifier will be displayed on the LCD. When complete, the device will
revert to show ‘- - -’ on the LCD.

(optional) Keep touch button on the PMA device pressed for 10 seconds to reset the blister pop detection
mechanism. The device will beep upon touch detection and release. Upon successful reset, the LCD will show rSt.

Sign into the mobile application using the default credentials provided.

Select the Renesas PMAS device advertised to connect to the device. Upon successful connection, the mobile
application will:

a. Load the current time into the Real Time Clock of the device and display rtc on the LCD.
b. Read all information from the device.
c. Show the status of all pills.

To reset the pill slot information using the mobile application ensure step 4 was executed and the follow the steps
below in the mobile app:

a. Navigate to the Settings Page.
b. (optional) adjust the Take Pills Every parameter.
c. Pressthe Reset Slots button.
d. Observe the slots being loaded with L:XX being displayed on the LCD.
e. Return to the Home screen when all slots are loaded.
When it's time to consume a pill:
a. The PMA device will beep with P: XX being shown on the LCD. P:XX indicates the pill slot to pop.
b. The mobile application will provide a notification.
c. Pop the indicated blister slot by using one or two fingers.
d. The PMA device will beep acknowledging a successful blister pop.
e. Observe the mobile application blister status update based on the legend below.

HH:MM:SS w CH) x

Expected Time to Pill consumed on time Pill consumed before Time to consume pill Pill not consumed
consume not after expected time

To end the demonstration:
a. Sign out from the mobile application.
b. Terminate the mobile application.
c. Power-off the PMA device.
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Renesas Electronics Personal Medical Adherence Website
https://www.renesas.com/en-us/solutions/home/healthcare/pmasolutions.html

Renesas Electronics Healthcare Applications Website
https://www.renesas.com/en-us/solutions/home/healthcare.html

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and
sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.

10.

1S}

It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)
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