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Introduction

» As medical devices become more of a consumer product, these
requirements are more critical:

- Ease of use
- Interoperability
« Time-to-market

» This course provides an introduction to:

- Personal healthcare devices
Communication standards focusing on USB
Continua Alliance
IEEE 11073 specifications
Freescale’s Medical Connectivity solutions
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Objective

» After completing this session, you will be able to:
- Understand medical connectivity requirements
- Understand Freescale’s Medical Solutions
- Start developing with Freescale’s USB medical firmware
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» Medical Market Solutions
» USB and Continua Alliance Continua

» Software Solutions R =
» Hardware Offerings

» Hands-On and Source Code

» Applications and Demos
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Freescale’'s Value to the Medical Market

Freescale is a trusted provider of high quality technical solutions that

enable the development of breakthrough medical systems.

Medical Technology Leadership Product Portfolio

Freescale is on your team,
delivering innovative products with
long lives and the quality you
expect from a leader.

Freescale is committed to the
medical device marketplace and
has put together the technical
infrastructure to provide the
highest level of support in the IC
industry.

4

History of Innovation

Freescale has one of the largest
and most diverse IC portfolios in
the industry, giving customers
access to nearly all the necessary
components for designing
breakthrough medical systems.

4

Medical Center of
Excellence

4

MCUs and MPUs

Long Product Lives

Continua Alliance

Sensors

(Medical Grade)

Medical Advisory

Quality Board Analog
Service Strategic Partnerships Wireless
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The ebedded market needs long-term product support

Freescale has a longstanding track record of providing
long-term production support for our products

Freescale is pleased to introduce a formal product
longevity program for the market segments we serve

- For the automotive and medical segments, Freescale will
make a broad range of program devices available for a
minimum of 15 years

- For all other market segments in which Freescale
participates, Freescale will make a broad range of devices
available for a minimum of 10 years

Life cycles begin at the time of launch

A list of participating Freescale products is available at:
www.freescale.com/productlongevity

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
the property of their respective owners. © Freescale Semiconductor, Inc. 2010. 6
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Mission Statement

To be atrusted provider of high
guality technical solutions that
enable the development of
breakthrough medical systems.

L
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Freescale’s Legal Position

» FDA Class | and Class Il Medical Devices
- Standard sales operating procedure followed

» FDA Class Ill Medical Devices

- Risk analysis performed
- All opportunities must reviewed by Freescale
- Examples of Class lll applications for which we are currently providing
solutions:
= Wireless interface for cardiac implantable
= External defibrillator
= Life vest with built-in defibrillator
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Freescale Datasheet Disclaimer

Freescale Semiconductor products are not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the
failure of the Freescale Semiconductor product could create a situation where personal injury or death may occur. Should Buyer
purchase or use Freescale Semiconductor products for any such unintended or unauthorized application, Buyer shall indemnify
and hold Freescale Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal
injury or death associated with such unintended or unauthorized use, even if such claim alleges that Freescale Semiconductor
was negligent regarding the design or manufacture of the part.

How to properly interpret this statement:

- This statement does not mean that standard Freescale products cannot be
used in Class Ill medical devices.

- Proper written consent from Freescale must be in place.

- Freescale can guarantee that the product characteristics match the test
program as specified in the datasheet.

- Freescale cannot warrant the application nor the functionality of the device
in the application.
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Our View of the Medical Market

Medical Market

Home Portable Imaging Diagnostics & Intelligent Hospitals
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Freescale Medical Market Segments

Diagnostics &

Home Portable Therapy

Imaging

Pressure

Accelerometers
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Medical USB Applications

Medical Instrumentation /ﬁ-— %\
K

- Pulse oximeter S
- Blood pressure monitor -
« Glucose meter % 3
- Cardiovascular fitness

activity monitor —

- Fitness equipment

- Thermometer

- Weighing scale

- Independent living activity
hub

o~
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\
®
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Freescale Medical USB stack provides
connectivity to standard medical applications.
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Solutions for Home Portable Medical

Pressure sensors —

MPX2300DT1, MPXV5050G, J MPRXx, TSS J
s

MPXM2053GS

Accelerometers — MMA745xL,
MMAB845x

9S08QE, 9S08LL
V1 ColdFire
Flexis

i.MX

Communications
Interface
(wired or wireless)

/Analog IP for a “measurement engine”

16 bit SAR ADC

ZigBee — MC13224, MC13213

-Differential input mode ; i
-14.5 bit accuracy Power / Battery USB, Ethernet — integrated into MCU
-Offset and gain control Management

-Hardware average

K-Window compare mode /

MPC18730, MC13883, MC3467x,
Multi-channel PMIC MC34704
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Key Attributes within our Portable Medical MCU Portfolio

Portable Measurement Ultra-Low Power Display and
Medical Engine for Fast for Extended Connectivity for
Portfolio Accurate Readings Battery Life Ease of Use

= Scalable and = 16-bit ADC = S08 Solutions STOP I, = USB OTG (Host/Device)
Differentiated e = 400nA to 550nA = USB Stacks (PHDC)
* Low Power - Transimpedance Amp . 32-blt Sg,(())l(;ﬂ,lo(\)?s785-gopl\3 lop = Medical Connectivity
= ASSP Solutions focused = 270pA offset current nA 1o n Library
on: = Low power "= Two EX;S?:I ?ryit?_l = Built -in LCD Driver
= Precision Analo = General Amp - z track time = LCD Libraries
Integlraltion ° iiaaaci=etacument * Up to16MHz (USB) . MiniFlexbus (graphics)
- Display and °Low power = Clock Gating - FIFO SPI
Graet ey e HE = Disable unused = MQX: Real Time
= Up to 1mA drive peripherals Operation System
= 12-bit DAC = Low Power Blinking Mode
= Low power = Low Power TOD

= 1us settling time
= Program. Delay Block
= Sync Engine ADC-DAC
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FSL MCU / MPU Roadmap for Portable Medical

//;[«(9 ARM1136, 400/532 MHz
b@/fgre% 338 (FEhgh 396\?& Cortex A8, 800MHz
%, 5 7 ideo Encode Ethernet, DDR2, USB
e : Phy :
1 1
1 1
i.MX253 + ARM1136, 532 MHz 1 ! + 16b SAR
Apps Touchscreen Ethernet, DDR2 | i ADC + PGA
CAN x 2 USB Phy, CAN | [
1 1
1 1
ARM926, 400MHz : |
Ethernet, optional video ! |
r~ 1
ARM926, 480MHz |
ARM926, 400MHz Touchscreen, |
Ethernet, DDR2, USB Integrated PM, Audio !
1
1
56F803x '
Low cost, DSP fucntionality, digital
56F802x filtering, complex algorithms
USB’ J . ? 32bit CPU, 128KB —
LCD’ 56|-6U1 ¢ Measurzjnzg? Engine
AFE’ MCF51JM 56F800x SAR 16b ADC
Motor 32bit CPU, Low Power, LCD, USB options Y,
Ctrl AUSBJS,\éleSdW Low cost USB 32KB - 128KB
pps LCD w/ SFD, USB GP, Ultra low
Stack : power platform
! with USB, LCD
General purpose, !
ultra low power LL +16b i
SAR ADC |
1
Ultra low power S08/V1CF, 0.25, 256K Flash
sLCD ctrl ' 16bit SAR ADC
Measurement unit
Ultra-Low Power USB USB OTG
GP . LCD Citrl via serial/minibus
1
i :
8bit I i
1 1
1 1
1 | I
1 | I
1 | 1
1 I 1
1 | 1
1
— - 2
EXistin 2009 @~ g~ 2010 ,:’2011
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Key Features

Flash / SRAM

A/D

Timers

Communications

Package

MCU Solutions Matrix for Home Portable Medical

9S08QES8 9S08LL16 MC51QE128 MC51JM128 MC51MM256
Ultra-Low 192 Segment LCD 8-bit / 32-bit 8-bit / 32-bit 8-bit / 32-bit
Power Ctrl Compatibility, Compatibility, Compatibility,
Engine, USB OTG
S08 (8-bit) S08 (8-bit) V1 ColdFire V1 ColdFire V1 ColdFire
20 MHz core 20 MHz core 50 MHz core 50 MHz 50 MHz
10 MHz bus 10 MHz bus 25MHz bus 25 MHz bus 25 MHz bus
8K Flash / 512B 16K (dual 8K Flash 128K Flash 128K Flash 256K Flash
RAM arrays) 8K RAM 16K RAM 32K RAM
2K RAM

10ch 12-bit 12-bit 24ch 12-bit 12ch 12-bit 12ch 16-bit
2x 3ch 16-bit 2x 2ch 16-bit 1x 6ch 16-bit 6ch 16-bit 4ch 16-bit

2x 3ch 16-bit 2ch 16-bit 4ch 16-bit
SCI, SPI, lIC SCI, SPI, lIC SCI, SPI, lIC USB OTG USB OTG

SCI, SPI, lIC, CAN SCI, SPI, lIC
16 TSSOP, 16 65 LQFP 64 LQFP, 80 LQFP 44 | QFP, 64 QFP, 64 64 LQFP, 80 LQFP,
PDIP, 20 SOIC, 28 LQFP, 80 LQFP 100 LQFP,
SOIC, 32 LQFP 81-MAPBGA,
104-MAPBGA
<.
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o
Solutions for Diagnhostics & Therapy

ZigBee — MC13224, MC13213
[ MPRx, TSS }\ USB, Ethernet — integrated into MCU

ColdFire, i.MX
Power Architecture

Communications
Interface

(wired or wireless)
Sensor and

Actuator
Display

(segment / graphical)

/Pressure Sensors —
MPX2300DT1, MPXV5050G, Power
MPXM2053GS Management MPC18730, MC13883, MC3467x,

{AC 120V | batteny) Multi-channel PMIC MC34704
Accelerometers — MMA745xL,

\_MMAB845x J
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FSL MCU / MPU Roadmap for Diagnostics &Therapy

(63)
A, 9
(S 77
707, "On p
3/70@ Up to 800MHz, <5W
Max,
Bus Based, e500v2,
DSP Single Core
\_ Multi-Media Focued Up to 1.2GHz, <8W Max,
Bus Based, e500v2,
I Single & dual core
NSD . VPCEs Up to 800MHz, <5W M
Up to 400MHz, <3W Max, pto z, < ax,
300 based MPC5121 Bus Based, e500v2,
Single Core Single & dual core
1
I MPC83xx
MPC8313 ! Up to 400MHz, <3W Max, MPC8308
1
! g?:gﬂebgzerg Up to 400MHz, <3W Max,
1 e300 based
USB (High Speed) ! ;
Video Encode VEA | Cortex A8, 800MHz |
, Ethernet, DDR2, USB |
! Phy |
1 1
i MX253 + ARM1136, 532 MHz | i
Touchscreen Ethernet, DDR2 : !
CAN x 2 USB Phy, CAN ! |
1
| : +16b SAR
i MX ARM926, 400MHz | I ADC + PGA
: Ethernet, optional video | |
1 1
! 32bit CPU, 128KB — |
ARM926, 400MHz | 512KB |
Ethernet, DDR2, USB ARM926, 480MHz | Measurement Engine |
Touchscreen, | SAR 16b ADC
MCF548x Integrated PM, Audio : LCD, USB options .
1 1
MCUs | |
1
V4 CF, Up to 266 MHz i
2x Ethernet, USB, PCI : S08/V1CF, 256K Flash
1 .
Floating Point ! 16bit SAR ADC
1 Measurement unit
USB OTG, LCD Ctrl via serial/minibus
EXIstin 2009 2010 ,;’2011 I
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Key Features

Multimedia

Connectivity

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are

MPU (1.MX) Solutions Matrix for Medical Applications

I.MX31 I.MX27 I.MX356 1.MX25 I.MX51
ARM11/L2 Cache, ARM9, Video ARM11/L2 Cache, ARM9, Ethernet, Cortex/L2 Cache,
Video Encode, 3D Decode/Encode, Ethernet, 2D Camera Port, LCD Ethernet, 2D/3D
Graphics, Camera | Ethernet, Camera | Graphics, Camera Controller, CAN Graphics, Video

Port, LCD Port, LCD Port, LCD Encode/Decode,
Controller Controller, Controller Camera Port, LCD
Security (WVGA), USB Phy, Controllers (2)
CAN (WXGA), USB Phy
ARM1136 ARM926 ARM1136 ARM926 Cortex A8, 800-1GHz
532 MHz 400MHz 532 MHz 400MHz Neon coprocessor
16K I-Cache & D-Cache | 16KB I-Cache & D- 16KB I-Cache & D- 16KB I-Cache & D- 32KB |-Cache & D-
128KB L2 Cache, Cache, mnDDR/SDRAM Cache 128Kb L2 Cache Cache, 256KB L2
128KB on-chip SRAM NOR Flash, NAND Cache, 128KB on-chip 128KB on-chip SRAM, Cache, 92KB on-chip
mDDR/SDRAM Flash SRAM mDDR/SDRAM. DDR2 SRAM, mDDR, DDR,
NOR Flash, NAND mDDR/SDRAM, DDR2, | NOR Flash, NAND | DPR2, NORFlash,
Flash NOR Flash, NAND Flash NAND Flash
Flash
OpenGL ES 1.1 3D D1 Video E/D OpenVG 1.1, Enhanced serial audio 720p Video Decode
Video Encode QVGA Enhanced serial audio interface D1 Video Encode
interface OpenGL ES 2.0
OpenVG 1.1
USB OTG HS, USB Ethernet Ethernet, USB Phy x2, Ethernet, USB PHY, Ethernet,, HS USB
Host x2, ATA-6, PATA, | Hs USB OTG CAN, UART, SPI CAN, UART, SPI OTG PHY, USB Host

MMC/SD x2, Memory
Stick, UART, SPI

Host x2, UART, SPI

PCMCIA/CF, MMC/SD,
CMOS sensor interface,
ATA-6, Memory Stick

HS x3, MMC/SD x4,
CE-ATA, ATA-6, CMOS
sensor interface, UART,
SPI

the property of their respective owners. © Freescale Semiconductor, Inc. 2010.
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MPU Solutions Matrix for Medical Applications

MPC8536 MPC8313 MPC8610 MPC8377 MPC5121e
Key Features Advanced Power Power/ LCD Controller, SATA Performance &
and Energy Performance AltiVec™ Integration for
Management, Ratio Technology Multimedia
Graphics
Enablement
Core E500 E300 E600 E300 E300
667-1.5GHz 266-400MHz 667-1333GHz 400-667MHz 200MHz
Memory 321/32D 161/16D 321/32D 321/32D 321/32D
512 KB L2 Cache 256 KB L2 Cache 128K RAM

Double precision, SPE

Floating
Point

Single precision

Double precision 4 x
integer units

Single precision

Double precision

DDR2/3, Integrated
security engine,USB,
SD/MMC flash, SPI,
SATA, GBe, PCI
Express®,PCl, IEEE®
1588

I/O/ Features

DDR/DDR2, GBe
ports, PCI, TDM, I2C,
DUART, DMA, SPI,
security engine, IEEE®
1588

DDR/DDR2, I2S/AC97
audio ports, PCI-
Express®, PCI , I12C,
DUART, Fast/Serial
IrDA channel, DMA SPI,

GPIO, Watchdog and
2-global timers

DDR/DDR2, GBe ports,
PCI, PCle, I°C, DUART,
DMA, SPI, SATA,
security engine

AXE, MBX Lite — 2D/3D
graphics engine,
Display interface unit,
DDR1, DDR2, and low-
power mobile DDR
(LPDDR) SDRAM
memory controllers,
USB 2.0 OTG, Flexible
multi-function external
memory bus interface,
Ethernet, PCI, PATA,
SATA, SDHC, CAN

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
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DSP Solutions Matrix for Medical Market

Key Features

Core

Memory

I/0/ Features

DSP563xx

Single Core+ Co-

MSC711x

Single Core, 16-bit

MSC811x

2 or 3 Core, 16-bit

MSC812x

4 Core, 500MHz,

MSC8144

4 Core, 1GHz,

processor, 24-bit Optional Optional Security
Turbo/Viterbi Co-
processor
DSP56300 SC1400 SC140 SC140 SC3400
Up to 275MHz Up to 300Mhz Up to 400MHz Up to 500MHz Up to 1GHz
Up to 576KB, optional Up to 256KB M1, 16K I- 896KB M1 memory, 476 896KB M1 memory, 10.5MB incl cache and
1K l-cache cache M2 Memory, 64K |-cache 476 M2 Memory, 64K SDRAM

I-cache

SDRAM, SCI, 2 ESSI,
24-bit memory
interface, GPIO, 3x
16-bit timers, EFCOP,
HI8, DMA

DDR1, 12C, UART, DMA,
GPIO, Watchdog and
global timers, 16-bit
timers, optional 10/100
Ethernet, 2 or 3 TDMs,
event port, HDI-16

SDRAM, I?C, UART, DMA,

GPIO, Watchdog and

global timers, 16-bit timers,

SRIO, 2x Gbe, ATM, 8
TDMs, 8 HW semaphore,
DSI

SDRAM, I2C, UART,
DMA, GPIO,

Watchdog and global
timers, 16-bit timers,
SRIO, 2x Gbe, ATM, 8
TDMs, 8 HW
semaphore, DSI

DDR/DDR2, PCI, I2C,
UART, DMA SPI,

GPIO, Watchdog and
global timers, 16-bit
timers, SRIO, 2x Gbe,
ATM, 8 TDMs, 8 HW
semaphore, QUICC
Engine Technology

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
the property of their respective owners. © Freescale Semiconductor, Inc. 2010.
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Freescale/Monebo R&r]ﬂm

Providing medical device designers and their customers

optimized ECG solutions to speed product development of more
functional, accurate and energy-efficient solutions.

Summary of Benefits:
» Easy for customers to integrate ECG analysis
» World-class hardware and software platforms |
» Freescale portfolio has a device for every application
» Specific hardware and software support better serves t

Additional Resources:

» http://www.freescale.com/monebo
» http://www.monebo.com/

2 7
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Freescale’'s Value to the Medical Market

» Standard products that can help solve key customer problems for medical systems
- Maximize battery life = ultra-low power 8-bit & 32-bit MCUs
- Reliable readings - fast & accurate on-chip ADCs
- Integration - memory, LCD ctrl, analog
- Communication I/F - USB, ZigBese, ...

» Commitment to the market with products and solutions that have characteristics
Important to the medical segment

- Longevity | Track Record | Quality
» Breath of products with a strong medical applications focus
» Mix & match IP allowing specific medical solutions
» Medical technology ecosystem of tools, applications & systems, and partnerships
- Medical Center of Excellence
= Reduce product development cost and improve time-to-market and time-in-market
- Key partnerships with Continua
- Medical advisory board
- Design partner program
|
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Agenda

f

» Medical Market Solutions
» USB and Continua Alliance Continua
» Software Solutions e g
» Hardware Offering

» Hands-On and Source Code
» Applications and Demos z

CE
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Issues when designing medical Why Medical USB?

applications with conventional Benefits when designing medical
USB stack... applications with Medical USB

stack...

1. Fulfills USB connectivity for
general purpose applications.

1\1[]I|l|x!l|'|‘l'|‘|r|r|r||~r

{
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Continua Health Alliance

» The Continua Alliance is a forum of member companies that have
come together to form workgroups to set standards for medical
systems.

4P

(B 54 Continua
Jals)

(
= -

it i \ ]
vlfj ‘s,Bu O e PAN DeVICES

> g
7 S

Application
Hosting Devices

Devices
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Connectivity Trends

» Non-Clinical Environments

3 Continua approved standards
= Bluetooth (classic)
= USB - Freescale has a PHDC (personal healthcare device class) stack available
= ZigBee — Freescale is working to create a healthcare profile for ZigBee

- Continua is considering Bluetooth Low Energy (BTLE) as well, however, BTLE does not
yet have a ratified spec

Non-Continua standards are also being considered for point-to-point connections
= Cellular
= Ethernet

»Clinical Environments
- Wi-Fi is the de-facto standard
MICS (medical implant communication service)

= 402 — 405MHz
= Range of about 2m

2 7
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Wireless and Portable Medical

» The Facts

- Freescale is the leader in 802.15.4 wireless solutions.
- ZigBee has been adopted as a wireless standard for Continua’s V2 design guidelines.

- ZigBee has incredibly strong security and depending on the use case can have link, network, and
application keys. It fully supports AES128 encryption.

- Wi-Fi is prevalent in clinical environments. ZigBee and Wi-Fi can co-exist much more smoothly than BT
and Wi-Fi (see notes for details).

- BTLE specification has not yet
been finalized.

Continu_a

Continua Health Alliance Looks to the Future with the Selection of Two New Low
Power Radio Standards, Enabling Expanded Use Cases

BEAVERTON, Ore. — June 8, 2009 — Continua Health Alliance, the non-profit, open industry coalition of
leading health care and technology companies, has selected two wireless technology standards for
inclusion in the next version of its interoperability Design Guidelines. The selection of two low power
standards will allow additional devices used for health and fitness, as well as aging independently, to join
the Continua ecosystem. This decision enables Continua fo advance its mission of establishing a system
of inferoperable, personal telehealth solutions, empowering people and organizations.

The two wireless technology standards are targeted to support mahlIE and fixed location devices as
defined by the next iteration of the Continua Health Alll.anr.: n Guidelines. The alliance has selected
EBluefooth low energy wireless technology {ps } to enable low power
maobile devices such as activity monitors and h rt rate se be used to monitor a user's health and
fitness levels. Additionally, Continua has selected ZigBee Health Care technology for low power sensors
that can be networked in a variety of settings, and utilized in devices such as motion detectors and bed
pressure sensors to enhance the daily living of those who require assistance aging independenthy.
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PANLite

This is a model of a low-end device.

The medical device connects directly to the system and passes
measurements to the system after acquisition.

Software

I/O I

Hardware
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PAN Device

- Provides more functionality than low-end PANLite.
- These devices, with adequate RAM, ROM and processing power, will
implement agent/device functionality.

- They will be mostly running on ColdFire V1 or higher power-based MCU’s
with more than 64K flash and 8K RAM.

Software

¥
Figes

/O I
Note: __
Higher RAM may be required if device

needs to support bigger IEEE11073 DIM
configurations Hardware
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PHD Bridge Model

Device implements a bridge between the application hosting system and the medical device that acquires
the measurement.

The bridge device would implement the low-level driver, the PHDC class and a transport shim layer that
forwards the data it receives (through serial cable or other media) to the external connected medical device.

It also sends the data received from this external medical device to the system running the IEEE11073

manager.
Hardware
! Software
_ C— low |l evel
e ———— 3 Driver
USB
Software

| !

Medical - Medical
Device ~ Device
-4 e
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Application Hosting Device

- These devices will implement host/manager functionality.
- They can run on an embedded device running an RTOS

- These devices will have the ability to connect to one or more PAN devices over one or more
transports.

- They can also be connected to the LAN/WAN interfaces to send this data over the transport.

i Hardware Software

Device
Medical . . Logv .Level -
Device : - river
|seﬁa| 5 i
Medical Device
Hardware Medical

Data Processing

Application
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Hybrid Devices

Hybrid devices implement host/manager as well as agent/device
functionality.

They initialize themselves as a manager or agent, based on the
user's choice. When they are connected managers, they will act as
agents and vice-versa. These kinds of devices will use the OTG
feature of the USB transport.

This device can be used in remote areas as a manager to collect
data from agents. At the lab it can be connected to a manager and
act as an agent to send all the collected data. This is why manager
as well as device functionality is built into the same device.

- The use model would be represented by two modes.
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Hybrid Device (Manager/Agent)

Hardware Software

Low Level
Driver

Medical
Device
USB

Medical
Data Processing

Application
and
Store Records

Software
Low Level
Driver

— -
use| =

Hardware

Transmit
the stored
Records
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Freescale Model Options

« 9S808JS16

4
Continua
=Y

 9S08JM16

« 9S08JM60

NN - 9508(MM/JE)128

« MCF51JM128
« MCF51(MM/JE)256

« MCF5225x

)
]
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IEEE 11073 Overview

The following slides give an overview of the IEEE 11073 Terminology

» |[EEE 11073 Software Layers
» Domain Information Model

» Transport Interface Layer

» PM Store Class

» PM Segment Class

» Scanner Class

» Event Reporting Service
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IEEE 11073 Software Layers

-00103 Technical Report - Overview

Device Specializations

-10404 -10407 -10408 -10415 -10417 -10441 -10442 -10471 Phasell
Pulse Blood Thermo- Weighing Glucose Cardio Strength Activity
Oximeter Pressure meter Scale Data

-20601 Optimized Exchange Protocol

Communication Protocols

Bluetooth USB

Layers 1-4

C 4
. & L 4
Freesc: ogo are trademarks of Freescale Semicon ice names are < reesca e ™
the property of their respective owners. reescale Semiconductor, Inc. 5 ,
semiconductor




]
IEEE 11073-20601 Details

» Exchange Protocol
- Places more burden on managers than agents
Supports multiple data types (episodic, streaming, store and forward)
Designed to be transport portable (Bluetooth, USB, etc.)
Optimizes data exchange
Enables efficient reconnections
Targets personal health in home and mobile environments

-00103 Technical Report - Overview

Device Specializations
-10404 -10407 -10408 -10415 -10417 -10441 -10442 -10471 Phase II
Pulse Blood Thermo- Weighing Glucose Cardio @ Strength Activity
Oximeter Pressure  meter Scale Data

-20601 Optimized Exchange Protocol

Communication Protocols
Bluetooth uUsSB
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Domain Information Model (DIM)

» Object-oriented model
- No requirement to implement in object-oriented language
» Generic set of classes created
» Classes define attributes and methods
- Attribute type defined in ASN.1
- Obijects are tailored using the attributes
» Attributes may be
- Mandatory, optional, or conditional
- Static or dynamically changing [asn.1

Domain Nomenclature
Information Model

Service Model

Communication Model
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DIM Classes

» Medical Device System (MDS) — represents the device
» Metric — models different forms of measurements

» Persistent Metric Store (PM) — provides mechanism to store data for
a period of time

» Scanner — groups and optimizes data transmission

lass PHD-DIM .
Class : Metric . PM-Store : PM-Segment : Scanner
. - v \ ¢ A
-

. RealTime-SA : CfgScanner
A A 4
: EpiCfgScanner | : PeriCfgScanner
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Device Specialization Overview

» Device specializations describe particular usages of -20601
» Narrows definitions to constructs required for type of device

» Increases likelihood of interoperability by defining specific objects,
attributes, nomenclature IDs, and services

-00103 Technical Report - Overview

Device Specializations
-10404 -10407 -10408 -10415 -10417 -10441 -10442 -10471
Pulse Blood Thermo- Weighing Glucose Cardio @ Strength Activity
Oximeter Pressure  meter Scale Data

Phase |1

-20601 Optimized Exchange Protocol

Communication Protocols
Bluetooth uUsSB
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TIL Overview

» Transport Interface Layer (TIL) is software below the
IEEE 11073-20601 stack that enables multiple transport layers

- Like an “IP” layer in that it isolates the application from the different
transport semantics

» Provides an interface for both transport consumers (TCI) and
transport providers (TPI)

» Abstracts out many transport details allowing application to see
single common interface

» Supports TCP, USB, and Bluetooth
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» Used for storing
batches of data
for later
transmission

» May be used In
both episodic and
streaming cases

» Optimizes data
transfer and size
by defining the
data structures

PM Store Class

PM-Segment 1

PM-Segment Attributes
PM-Segment —Entry-Map

Fix-SegmentData:

PM-Store

PM-Store
Attributes

Entry1 SegmentEntryHeader(op) || Element 1 Data || Element2 Data |® @ ®
Entry2 SegmentEntryHeader(op) || Element 1 Data || Element2 Data |® ® ®

°

®

®
EntryN SegmentEntryHeader(op) Element 1 Data Element2 Data |® ® ®

PM-Segment 2
PM-Segment Attributes
PM-Segment —Entry-Map
Fix-SegmentData:

Entry1 SegmentEntryHeader(op) || Element 1 Data || Element2 Data |® ® ®
Entry2 SegmentEntryHeader(op) || Element 1 Data || Element2 Data |® ® ®

°

®

®
EntryN SegmentEntryHeader(op) Element 1 Data Element2 Data |® ® ®

<.
<&
L
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PM Classes Explained

» These classes are hierarchical and allow for a wide range of use.

» Each Element holds data for a metric measurement.

» An Entry is a group of Elements taken at the same time. An optional Entry
header is available for Time Stamp

PM-Segment Attributes

» A PM-Segment is a group of D
Entries, that share the same T
fo rm at d efl N ed by th e | Entry1 || SegmentEntryHeader(op) || Element 1 Data ” Element 2 Data |o 'Y
P M _Seg m e nt_ E ntry_ M a p attrl b ute | Entry2 " SegmentEntryHeader(op) " Element 1 Data ” Element 2 Data | YY)

» A PM-Store is a group of :
PM-Segments and describe -

common characteristics of their [ | s
stored data (e.g. periodic or episodic)

» Agents can have multiple PM-Store
objects B

|| EntryN || SegmentEntryHeader(op) " Element 1 Data ” Element 2 Data |..O

SegmentEntryHeader(op) | Element 1 Data | Element 2 Data | [ X X J

| Entry2 || SegmentEntryHeader(op) " Element 1 Data ” Element 2 Data |...
[ ]
[
[ ]

|| EntryN SegmentEntryHeader(op) | Element 1 Data | Element 2 Data |...
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Example using PM Classes

» As an example, think of a wrist

watch that acts as a heart rate

PM-Segment Attributes

monitor and pulse oximeter during

Fix-SegmentData:

physical training.

] | Entry1 " SegmentEntryHeader(op) " Element 1 Data ” Element 2 Data |o o0
> T h e WatCh h aS 2 P M -Sto re O bJ e CtS : | Entry2 " SegmentEntryHeader(op) " Element 1 Data ” Element 2 Data | [ X X ]
a periodic and an episodic | : : : ” |
. . ) T EntryN SegmentEntryHeader(op) Element 1 Data Element 2 Data [ X X J
» The periodic PM-Store has multiple | ..... |

Attributes

PM-Segments, one for each o s
training cycle.

PM-Segment —Entry-Map

Fix-SegmentData:

» The PM-Segment stores an Entry [t ][ soamenconreasoron

|| Element 1 Data || Element 2 Data | [ X X J

eVe ry Second . | Entry2 || SegmentEntryHeader(op)

" Element 1 Data ” Element 2 Data | [ X X J

SegmentEntryHeader(op)

» Each Entry has 3 Elements to store =

Element 1 Data | Element 2 Data | [ X X J

the heart rate, running speed, and
Sp02 value.
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the property of their respective owners. © Freescale Semiconductor, Inc. 2010. 45

L

2" freescale -

semiconductor



h o
L |

Scanner Class

» Class of objects that scan and group other object data
» EpiCfgScanner - Scans episodic objects (no fixed period)
» PeriCfgScanner - Scans periodic objects using a fixed time interval

A

: CfgScanner

A A /

- EpiCfgScanner M : PeriCfgScanner
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Event Reporting Service

» Configuration Event Report
- Describes a particular configuration
- Describes all Agent objects
- Transmits infrequently changing attributes
- Manager accepts / rejects based on ability to support

» Data Update Event Reports
- Formats
= Variable — sends type, length, data
= Fixed — send the type and length at configuration time
= Scanner (grouped) — further optimization to remove transmission of handles
- Support for
= Single person reporting
= Multi-person reporting
» PM-Segment Data Event Report
- Used when transferring PM-Segments to Manager
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Continua Alliance Software Package

The Continua Alliance distributes free software libraries to its member companies
as part of their Vendor-Assisted Source Code (VASC) program.

» The Software is a reference for development, to help speed time-to-market and improve
interoperability. It is not final production software.
» The Certification tool to test for Continua certification is based on this software library.

» This software does not ensure Continua Certification. All final product certifications are done by
Continua Health Alliance.

» Using this software does not guarantee any regulatory compliance.

Freescale’s Medical Connectivity Library already implements Continua-Ready
software on the supported families
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» Medical Market Solutions

» USB and Continua Alliance
» Software Solutions

» Hardware Offering

» Hands-On and Source Code
» Applications and Demos
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Freescale Microcontroller USB Solutions

General Purpose Medical

CMX*

High End

Low End

= Freescale third party solution

L/
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Medical USB Device Stack with PHDC Support

« Easily portable within Flexis portfolio

» Supports double buffering endpoints

» Supports Suspend, Resume and Remote Wake Up

* Flexible Architecture — easy to add more classes, devices and applications
» USB-IF chapter 9 compliant

* Applications can be easily portable to MQX due to similar architecture

' Class API
HID

o> Ammmmy
B B 4 B

e Device AP

—— == Controller API

HW Register IF

S08 I CF-Vi | - ---- Core
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Freescale Medical Connectivity Library

» Installed on top of USB

Medical Stack

Application

» Transport Independent; =———f——rr—r

provides TIL to work with
other Transport Layers

. - -

» Provides
IEEE 11073 layers

Transport Layer

L A S

» Provides APls for medical
agent to associate and
send measurements to
Application Hosting Device

UsSB Ethernet Transport
H/W H/W H/W

Medical
Library
Interface
API

TIL

Interface
API

TIL SHIM

1 Interface

API
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Freescale Software Key Features

» Guidelines to comply with recognized industry standard

» Continua’s PHDC testing environment compatible

» Ensures readiness for Continua certification

» Speed up medical device development 4

» Allows multi-vendor product connectivity Continua

» Portable and reliable software library

» Wide support within Freescale USB portfolio

» Graphical user interfaces (host emulator supplied by Continua)

» Code examples and documentation

» Existing demos for several medical devices

» Reduced footprint available for MCUs down-to ! W AR
16 KBytes Flash and 512 Bytes SRAM p—

» FREE of charge while using Freescale products

L 4
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Freescale’'s Layered Architecture

Layer Component Description

» Medical USB Stack — provides Layers 6 & 7

» Medical Connectivity Library — provides Layers 2 — 5

» Application — Layer 1, using Device Specializations from Medical Connectivity
Library

L/
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Medical Connectivity Initialization Flow

Medical Connectivity
Application Library Transport Layer Shim Layer
Intialize TIL >
e ——
Initialize Library >
Start Tranzport o
» |nitialize SHIM
»
i} - - s s e
'. ...................
L ——
m
=
=
3
o
§
IEEE11073 Tranzport Transport 'I(;ranspc;rt& t E
Connect Event *_?rjﬁ':____?r_] _______ ]
Connect Event P
I‘ -------------------- e
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Medical Connectivity Association Flow

Application Medical Connectivity Librany Transport Layer
AgentSendAzsociationRequest
2ttty TIL_SendAPDU .
Association Manzger

o o - ---:F!asponse
]
1 “—i—®
[ I T e ]
' & Azzociation Rezponze

Association Released (if Failed)

Association Released (if Timeouf) Timeo '-'tl

= - == Manager

: :Flaspome
I
]
: « e
: .
- ]
¢ ssociation Released (if Failed)  '— I
Configuration Timeout ' X
R e 1---- .
1 ]
]
Operating State (if Success) : :
e =sesssssssssssssssss==n P
P | = =1
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Medical Connectivity Send Measurement

Application Medical Connectivity Library Transport Layer
AddEntryToObsScanlist )
S e R T
:

AddEntryToObsScanlist : .
* -------------------------------
AgentSendMeasurement .

Send Measurement Manager

> Response

€ emmmmmeeeemen ] @

-
E Event Report Responsze
EVENT Repert Sent (if Success)
* _______________________________
Timeout
Error (if Failed)
.‘. ...............................
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Medical USB Stack Snapshot

What is Continua Health Alliance?

45 STANDARDIZATION
Forum of member companies Continua Compatible with Personal
(+200) that define multi-vendor | Health Care Device Class
device interoperability by setting (PHDC),
standards for medical systems Freescale’s Continua standards
Medical USB Stack and IEEE-11073
What is PHDC? Provides CONNECTIVITY
first step
MBI i to standardize Device compatibility to multi-vendor
Device Class is a standard medical USB Continua Ecosystem Topology.
Implementation of US,B connectivity Code examples, documentation and
S AR PSR e through a host emulator (provided by
Industry devices multi-device Continua).
independent
What is [EEE11073? iayered PORTABILITY

USB stack

IEEE 11073 provides structure Portable 7-layered architecture allows

to your communication interface: | finding the right match for medical
«Defines commands to access data devices within multiple Freescale
«Structures data to be transmitted entry-level USB solutions

sDefines communication states
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Agenda

4

» Medical Market Solutions
» USB and Continua Alliance Continua
» Software Solutions
» Hardware Offering

» Hands-On and Source Code
» Applications and Demos

ANCE

—S
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The Freescale Controller Portfolio

mobileGT™ MPC5200
ColdFire® MCF5xxx family

In addition, Freescale also offers

Host & Communications Processors
. . i ®
ColdFire® MCFE5xxXx family based upon the Power Architecture

High  Power Architecture® MPC5xx &)
family =
i ARM i.MX family =
@)
r
Uppe 56F83xx/81xx hybrid family
_ Mid 568xx hybrid family
: 56F800 hybrid family
Mid  56F801x hybrid family
_ HCS12 16-bit family
Low  HCO08 8-bit family

Accelerometers Motion Control
802.15.4 || Pressure | Power Mgmt

HCS08 LVLP 8-bit family FIOXIIY, %'gfpj:gggf

SSO|alINN
ABojouyosa] ysel
SOJIANISS R S|00] ‘91eM)J0S

RS08 8-bit family
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USB Medical MCU Roadmap

512K
256K

128K

64K

16K

Functionality
<.
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MCF51MM256

Core and Memory Measurement Engine
+ 32-bit ColdFire V1 core running up to 50 MHz

» Supports up to 256 KB Flash and 32 KB SRAM 2% OPAMP
Up to 68

Measurement Engine
* 2 x Trans-impedance amplifiers 16 bit SAR .
* 2 x General Purpose Amplifiers 12 bit DAC LV e
- Configurable, Low pass Filters, unity gain buffer, PGA MiniBus
* 16 bit ADC (Up to 14.5 bits ENOB) PRACMP External Bus
* 12 bit DAC (16 x FIFO word Buffers)
+ Voltage Reference 2x 4ch
-1.17V 40PPM/°C + 8 bits trimmable register 2x SPI Uss
* Programmable Delay Block

L . Device/Host/OTG
* Timing and synchronizing measurement events 2 x SCI
Graphics and external memory expansion support Bootloader
* MiniBus — External Bus Interface 256 KBytes Flash USB ROM 32 Kbytes SRAM

Connectivity Support

« USB 2.0/ On the Go available on 32bit..... 32-bit V1 ColdFire®
. oxenl @ 50 MHz Core with MAC
- liC v ® o

L )
Low Power ”:"‘ P

+ MCF51MM256 - 650nA STOP2  © # g'e,

il
=

+ Low power time of date (TOD) - $i o e F% S
Energy * 80-LQFP 81-BGA 100-LQFP 104-BGA
Efficient Solulians 12mm x 12mm  10mm x 10mm  14mm x 14mm  10mm x 10mm

by Freescale
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9S08MM128

Measurement Engine

Core and Memory
+ 8-bit 9S08 core running up to 50 MHz

. 2x OPAMP Up to 68
Supports up to 128KB Flash and 12 KB SRAM 2% TRIAMP VREF TOD GPI/O
Measurement Engine 16 bit SAR .

+ 2 x Trans-impedance amplifiers 12 50t D Bl

* 2 x General Purpose Amplifiers

- Configurable, Low pass Filters, unity gain buffer, PGA PRACMP CMT
+ 16 bit ADC (Up to 14.5 bits ENOB)
* 12 bit DAC (16 x FIFO word Buffers) 2% 4ch )
Voltage Reference TPM 2 x SPI USB Device
-1.17V 40PPM/°C + 8 bits trimmable register
* Programmable Delay Block 2 x KBI 2 x SCI
+ Timing and synchronizing measurement events

Bootloader
Connectivity Support 128 KBytes Flash 12 Kbytes SRAM

« USB 2.0/ 0On the Go available on 32bit.....

«  2x SCI .
. 2xSPI 8-bit 9508
- lIC
R 50 MHz Core
Low Power » o’
- 9S08MM - 480 nA STOP2 "&"
* Low power time of date (TOD) ”‘ "
R "G
. 4* L : : : i
Energy ¢ : 64-LQFP Case840F  80-LQFP Case 917A
Efficient Solutions

by Freescale
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Core and Memory
+ 32-bit ColdFire V1 core running up to 50 MHz
» Supports up to 256 KB Flash and 32 KB SRAM

Analog Peripherals
+ 12 bit ADC
* Voltage Reference
-1.17V 40PPM/°C + 8 bits trimmable register
* Programmable Delay Block
* Timing and synchronizing measurement events

Graphics and external memory expansion support
* MiniBus — External Bus Interface

Connectivity Support
+ USB 2.0/ 0On the Go available on 32bit.....
» 2x SCI
* 2x SPI
« 1IC

Low Power
*+ MCF51JE256 - 650 nA STOP2
* Low power time of date (TOD)

Efficient Solutions
by Freescale

80-LQFP
12mm x 12mm

MCF51JE256

Up to 69
E
MiniBus
2x 4ch

Device/Host/OTG
256 KBytes Flash 32 Kbytes SRAM

32-bit V1 ColdFire®
50 MHz Core with MAC

100-LQFP

10mm x 10mm  14mm x 14mm

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are

the property of their respective owners. © Freescale Semiconductor, Inc. 2010.
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9S08JE128

Core and Memory
+ 8-bit 9S08 core running up to 50 MHz

- Supports up to 128KB Flash and 12 KB SRAM TOD ch;?/gg
Analog Peripherals

- 12bitADC LvI lc

* Voltage Reference

- 1.17V 40PPM/°C + 8 bits trimmable register PRACMP CMT
* Programmable Delay Block
» Timing and synchronizing measurement events 2% 4ch )
N TPM 2 X SPI USB Device

Connectivity Support

» USB 2.0 Device 2 x KBI 2 x SCI

« 2x SCI

+ 2x SPI

Bootloader

Low Power .

. 9S0BJE - 480 nA STOP2 8-bit 9S08

* Low power time of date (TOD) 50 M HZ CO re

R s

- - f:-'"j-'-"-"tzl‘as‘ _ 64-LQFPCase840F  80-LQFP Case 917A
Efficient Solutions

by Freescale

2 7
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ColdFire V2 Core
* Up to 76 Dhrystone 2.1 MIPS @ 80 MHz
« EMAC Module and HW Divide

* Encryption — CAU
* Mini-FlexBus
* Up to 64K bytes SRAM
* Up to 512K bytes Flash
* 100K W/E cycles, 10 years data retention
» USB 2.0 full-speed Host/Device/On-the-go
Controller
« CAN — (FlexCAN)
* FEC (10/100 Ethernet)
* 3 UARTs
« Serial Peripheral Interface (Queued SPI)
« Two I2C bus interface modules
* 4 ch. 32-bit timers with DMA support
* 4 ch. 16-Bit Capture/Compare/PWM timers
* 2 ch. Periodic Interrupt Timer
» 8 ch. PWM timer with enhanced DAC capabilities
« 2" Watchdog timer with independent clock
» Real Time Clock with 32kHz crystal oscillator
8 ch. 12-bit A-to-D converter with simultaneous
sampling
» Up to 96 General-Purpose I/O
» System Integration (PLL, SW Watchdog)

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
the property of their respective owners. © Freescale Semiconductor, Inc. 2010.

ColdFire: MCF5225x

Osc.
otg Timer
Flash 4ch 16-bit
SRAM Timer
1
10/100 1<

QSPI UART

8-ch 12-bit
ADC

8ch

PWM 4ch DMA

System
Integration

EZPORT

*Single 3.3V supply

*Temperature Range: -40°C to +85°C
*Available Speeds: 66 and 80MHz

*Available packages: 100 LQFP, 144 LQFP, 144
MAPBGA

*Target Prices start from $4.13 @ 10k qty
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-Performance . FleXiS USB Fam”y
48 MHz S08 or ColdFire V1 core SOSJ MGO and MC|:51J M128

24 MHz bus frequency
2.7V - 5.0V operating range

semor HEQOQOS
.S08 = o | =
« Up to 4 KBytes SRAM; up to 60 KB flash o ADC Timer | Timer
'CO|dFII’e V1 ColdFire* V1 CORE PERIPHERALS CAI_"-' ColdFire®V1: USBOTG
_ — sos [l SELECTION i S e
- Up to 16 KBytes SRAM; up to 128 KB flash = caly) 5B device

Features ColdFire®V1—128K ColdFire®V1—16K

2x SClI, I2C, 2x SPI S08—60K | S08—4K
8-channel keyboard interrupt (KBI)
16-bit timers: 1x 2-ch, 1x 6-ch
12-bit 12-channel ADC

(ColdFire

only)
- Analog comparator

Up to 51 general purpose 1/0 (GPIO)
Multiple purpose clock generation (MCG)
PLL
On-chip oscillator S08JM60 Packages
External crystal support | 64 LQFP, 64 QFP 48 QFN, 44 LQFP
Integrated CAN module (ColdFire V1 only)
Cryptographic acceleration unit (ColdFire V1 only) ColdFire JM128 Packages

80 LQFP, 64 LQFP, 64 QFP, 44 LQFP

-Complete USB Solution
Integrated USB device (S08) or USB OTG (ColdFire V1) Temperature Range
Complimentary USB SW stack -40C to +85C
CodeWarrior for Microcontrollers with Processor Expert
L 7
L
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S
- Features / Benefits MC9808J M16/8

« Timers — 1x 2-ch, 1x 6-ch
- Upgraded SPI conflgurable for 8-bit or 16-bit data length

- Analog comparator
- 8-ch keyboard interrupt (KBI) ( 39 h
+ 8-bit 12-ch ADC 12C | |2xSCl| | 2xSPI
- LVI (GPIO )
+ 39 (muxed) GPIOs for 48-pin package
- Integrated USB 2.0 FS PHY and SIE - _hi
. MCG 8-ch 10bit 1 k1| [cop
PLL
On-chip oscillator -
. External crystal support 2-ch 16-bit
. On-chip ICE and BDM Timer RTC
Suggl\y Vsocl)t\a}ge / Pterformance 4-ch 16-bit
- 2.7V - 5.0V operation i
+ -40 to +85°C operation Timer MCG
USB 2.0 FS
- Core
- 48 MHz HCSO08 core PHY + SIE Comparator
+ 24 MHz bus frequenc
aueney ICE + BDM
- Memory
- 16K Flash, 1K RAM, 128B USB RAM 16/8K 1K 128B
. Communications Flash RAM USB RAM
- SCI, SPI, 12C w/ broadcast mode feature
- Packages
. 32 LQFP, 44 LQFP, 48 QFN S08 Core
L

C 4
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Current Medical USB MCUs

At a glance

Up to 16 KB Flash and 1 KBytes
9S08JM16 Released SRAM 48 QFN 48 MHz
44/32 LQFP
: 2 x SCI, 2 x SPI, 12C, ACMP
PANLite Up to 16 KB Flash and 512 Bytes
20 SOIC
9S08JS16 Released SRAM A GER 48 MHz
%) 1x SCI, 1x SPI
[
o
IS Up to 128 KB Flash and 16 KB 80 LQFP
m < : _ SRAM 64 LQFP
) FI IM 48 MH
D e Sl eleviee XIS Released 2 x SCI, 2 x SPI, 2 x 12C, CAN, 48 QFN z
Ta Crypto 44 LQFP
(&)
= E 64 LQFP
Q g Up to 256 KB Flash and 32 KB
- T 80 LQFP
100 LQFP 48 MHz
- Announced Up to 2xSCl, 2xSPl, I12C, ey APQB o
g PRACMP, ADC, DAC, Op-Amps
= 104 MAPBGA
PAN Up to 512 KB Flash and 64 KB 100 LQFP
device/host/ SRAM,
. PR Released Ethernet MAC, mini-FlexBus, 144 LQFP YIRS
hybrid CAN, 3xSCI, QSPI, 2xI2C, ADC 144 MAPBGA
*PANLIte: Low end Personal Area Network (PAN) USB device
*PAN device: Higher integration/functionality in device
R -
L 4
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MCU/MPU

/ Module

: |

Functional
Elevator

Board
Connectors

Dummy

Peripheral Elevator

Module

(i.e. serial, memory,
etc.)

Development Board - Tower

Modular, reconfigurable demonstration
and development platform

Expansion Cards (Story Boards) plug
into backplane boards called the
Elevator

Hosts a single MCU/MPU Story as the
main control board (9S08MM /
MCF51MM)

First three peripheral Story boards already in design:

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are

the property of their respective owners. © Freescale Semiconductor, Inc. 2010.

Medical i
Applications Memory Story Grap&f;lj:_eCD
Story
Thermometer « Serial Flash « QVGA
ngghlng Scale . MRAM « Touch Screen
Height Measurements
BGM « SD Card (for o SPI Interface
.y memory and « Memory/Parallel
EKG SDIO peripherals) Bus Interface
HRM « CompactFlash « Audio Buzzer
Spirometry « Reprogrammable ., Bidirectional
Pulse Oximeter CPLD Joystick
R -
L 4
L 4
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DEMOJM — $99

Supports 9S08IM60 and MCF51JM128 *Medical USB

available now!
DEMO9S08JS516 — $79
Supports 9S08JS16 - $10

M52259DEMOKIT — $99

Supports MCF52259 *Medical USB
Available July 2010

M52259EVB — $299
Supports MCF52259

CodeWarrior Development Studio MCU v10.0 : Comopmer e
Supports 8-bit RS08 and S08, and 32-bit ColdFire Derivatives = ¢ -

2 7
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» Medical Market Solutions |
» USB and Continua Alliance Ccm tlnua
» Software Solutions S
» Hardware Offering

» Hands-On and Source Code
» Applications and Demos z
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e
HealthLink software from LNI

Use Cases Benefits

1. Medication Adherence Programs 1. Single platform for deploying multivendor remote
2. Wellness support health and wellness monitoring solutions

3. Professional Remote Monitoring - Devices: Any V1 device can be deployed

4. Health Enthusiast - Manager: PC based or Mobile

Repositories: HealthLink can be customized
Features

1. Implements Continua PAN, WAN, and
HRN interfaces
2. Supports all Continua V1 devices

3. Works with Google Health, Microsoft
Health Vault and others (search: Google 5. Powerful provisioning capabilities allows flexible
Health, www.healthvault.com) deployment for the professional service provider

2. Supports freedom of choice in personal health
repository usage, as well as health device selection.

3. Low cost consumer focused solution

4. Addresses concerns with elderly patient monitoring

4. Supports both Windows and Linux
5. Allows additional electronic health GOugle health

repositories, transports, and non- %_ , ))) @i'-ieélthxfault

Continua devices to be supported

Other
Online Health Repositories

L 4
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20601 Manager from LNI - OXPlib

Features Benefits
1. Hardened Commercial Quality 1. Industry accepted API consistent with CESL
API validated with over 3403 tests 2. Enables rapid development of manager applications
2. Transport Independent Interface 3. Limited ISO/IEEE 11073-20601 knowledge
Bluetooth, USB, and TCP currently required
available 4. Allows for additional transports without software
Zigbee in Q3/Q4 updates

3. Simple High Level Interface
4. Full Featured Manager

Supports all V1 devices

L 4
L 4
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are % freescale ™
the property of their respective owners. © Freescale Semiconductor, Inc. 2010. - semiconductor



» Follow instructions in
lab hand-out to do the
following:

- Assemble the Tower
with the MM256 MCU
card

- Use CodeWarrior to
load the project and
program the MCU

- Run the Agent
example and

interface with

HealthLink

[% HealthLink
Fle Edit Wiew Help

Select User Account: =Nz SRd (5

Mfr: Freescale Semiconductc
Model:Medical Dey
Gtate: Unassociated

22

Hands-On Lab

Name: DereksSnell
DOB: 412711976

Account:Google Health

FBEX

Email: freescale ds@amail, com

Profile: freescale.ds

Eody
Temp.

S:19:00 am

65.1805 °C  sunaugusta

Connections: ﬁgﬂ ﬂ g

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are

the property of their respective owners. © Freescale Semiconductor, Inc. 2010.

653358 DC Sun August 9

2009

i
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Intro to Using Library and Stack

» This section covers the basics for using the Library and USB Stack
by looking at the source code for the USB Agent demo application,
and includes:

- Configure the Medical Connectivity Library and USB stack for the
specific application

- Initialize the Library and Stack at runtime

- Handle IEEE 11073 Events with Callback function
- Create/Add data to Scan Lists

- Send Measurement Data

- Send PM Segment Data

C 4
C 4
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T
Main() in Main.c

» Main() already provided by USB Stack in main.c

» Calls TestApp_Init(), which is in Application’s source files

‘4 Freescale CodeWarrior - [main.c]

EF”E Edit  View Search Project Processor Expert  Device Initialization ‘Window Help
i B=l = @ [ B

=l b -{}-m- ~ o'~ Path C:MProgram Files\FreezcalehFreescale Medical Applications JSE Stack +2 hSourcetdevicehapphcommon'main.c

PAN-mcp l P22 E SRR A AR EEREEEEEREEEEEEEEEEEEEEEETESEESE]
[ CFY1FSLOpenSource BDM  ~| 5 1B & &8 1 ¥ @nane maLn
i * @brief Thi= routine i= the starting point of the application
Files ]Link I:Irdel] Targetsl *
* @param Hone
W File Code | Data |4 £ *
-1E2 Sources 12062 3592 + = - * @return Hone
-l tpm.c 442 128 « =
. 500 - = # Thi=z function initialize=s the syz=tem, enablez the interrupt= and calls the
+{1 app 2252 1396 + = * application
+D CIaSS 4504 291 . ;I 3633636 36 3636 3636 36 36 36 3636 3636 36 3636 3636 36 36 36 3636 3636 36 3636 3636 36 36 36 3636 3636 36 3636 3636 36 36 36 3636 3636 36 3636 3636 36 36 36 3636 3636 36 363 3636 36 3 36 M
+{_] driver 4264 1766 + =l void mainivoid)
+-{7 leee1107340ent 74B 43 « = {
+-{_] Includes 0 o = Init_Svs(): #% initial the system %7
+{_] Libs 237K FIT9 - = #if HMAX TIMER OBJECTS
+-{_7 Project Settings 398 462 « =l (void)TimerQInitialize(0):
fendif
{(woidiTestiop Init():; % run the USE Test Application *-
H

2 7
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Phdc_app.c

» Phdc_app.c is main source file in USBAgent demo

» TestApp_Init() starts application

Freescale CodeWarrior - [phdc_app.c]

] File Edit Wiew Search Project Processor Expert  Device Intialization ‘Window  Help =H(E

AEEEo <A AN ESHLEER

=l bh-{}-n- @'~ Path: | C:\Program Files\FreescaleFreescale Medical Applications USE Stack w2 0\S ource’\devicehapphphde_medical libranhJSBAgentphde_app.c

PAN mcp I P
*
|ﬂﬂ)~cw1 F5L Open Source BOM jﬁ By &% % Gnome TestApp. Init
*
Filez |LinkDrder| TanglSI *  @brief Thiz function i= the entry for the PAN Application
¢ | Fie | Code | Data # | = *  @param Hone
- *
=3 Sources 12323 3$g§ . j_ x Greturn Mone
500 11 « =
g 123153 1?2? : ﬁ * Thiz function =starts the PAN device application .
ush_dezcriptor.c 340 295 « = void [esthpp Inif(woid)
B ConstDataStuct.c 1] 944 « = i

2 7
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Initialize TIL

» TIL Initialize() — Initializes Transport Interface Layer
» API provided in Medical Connectivity Library

» Takes pointer to structure of SHIM objects

vold Testippo Init{wvoid)

Dizablelnterrupt=;

#if (defined MCFS1MMZS6 HY || (defined _MCFS1JEZ2Se_H)
uzh_int_di=s():
#endif
event_rpt_sent = TRUE;
ghppBEuf fer (intud*®imempool_malloc(OESEEVATION SCAH SIZE)
gob=Ftr[0] (Ob=ervationScanlist#*)egippBuffer[0]:
glb=Ftr[1] [(Obh=ervationScanli=t*® ) égippBuf fer[100];

gPertbs=Ftr[0] = (ScanFeportPerVarlist*®)&gippEuffer[200]:
gPerOb=Ftr[1] [(ScanFeportPerVarlizt*®)egippEBuffer[300]:

<% Tnitialize TIL =~

FIL Initializef (PFTIL}&g Til:;

<% Initialize IEEE11073 and start Transport *7
(vold)Iee=ell073Initialize( (FTIL)é4g Til. SHIMID, MedippCallback):

2 7
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Initialize IEEE 11073 Layers

» leee11073Initialize() — Initializes Medical Connectivity Library
» API| provided in library
» Starts the transport identified by SHIM pointer

» Registers callback function for application

wvold TestApp Init{woid)

Dizablelnterrupt=;

#if (defined MCFSIMMZSE_H) || (defined _MCFS1JEZS6_H)

uzh_int_di=s();

#endif
event_rpt_sent = TRUE:
gappBuffer = {intuf*imenpool_mnalloc(OBSEEVATION SCAH SIZE);
glb=Ftr[0] = (OhservationScanlist#*)églppBuffer[0]:;
glbsFtr[1l] = (ObhservationScanlist#*)iglippEBuffer[100];
gPerCb=Ftr[0] = (ScanFeportPerVarlizt*i&glippBuffer[200]:;
gPerCb=Ftr[1] = (ScanFeportFPerVarlizt#*)i&gbippBuffer[300];

<% Tnitialize TIL #*-

TIL Initialize({FTIL)&g Til):

<% Initialize IEEE11073 and start Transport *7
{void)[Ieeelil?3Tnitialize{ (FTIT &g Ti1l, K SHIMID, HedippCallbacld:

L
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Application Callback Function

» MedAppCallback() — Application callback provided to Library

» Key method for USB stack and Library to alert and communicate
with Application

» When Library calls Callback, IEEE11073 _EVENT ID provided

i Freescale CodeWarrior - [phdc_app.c]

File Edit Wiew Search Project Processor Expert  Device Initialization ‘Window Help = ]
| =N ARFEEHW I EB

ME bh-{}-H- -~ o'~ Path: C:\Program Fileg\FreescaletFreescale Medical Applications USE Stack +2 045 ourcetdevicesapphphdc_medical_librarnysUSBAgentiphde_app.c

PAN mcp l
#
y *
|[D¥ CRv1FSLOpenSouce BOM  ~| 3k 1B &7 B 15 % @name MedippCallback
*
Files lLink Drder] Targetsl * @brief Thiz function is a callback Function and is called whenever
* an event occurs
¥ File Lode | Uata 8 B *
=E3 Sources 12062 3592+ =l - ¥ Oparan Hons
442 128 » =
500 e : @return Hone
2252 1336 » =
prdc_spp.c 1912 157 « = # Thiz function is a callback Function and i= called whenever an event occurs
. M ush_descriptorn.c 340 295 « = s
M ConstDataStruct.e 0 944 - = static woid HedippCallbacl(TEEE11073_EVENT event_id. woid *pwoid)
+ {0 class 4604 291 ¢ = i
<.
C 4
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IEEE11073_EVENT IDs

> L|brary provides the following IEEE11073 _EVENT IDs
IEEE11073_TRANSPORT_CONNECT,
IEEE11073_TRANSPORT_DISCONNECT,
IEEE11073_ASSOCIATION_RELEASING,
IEEE11073_ASSOCIATION_RELEASED,
IEEE11073_CONFIGURATION_TIMEDOUT,
IEEE11073_CONFIG_REJECTED,
IEEE11073_ERROR,
IEEE11073_REJECT,
IEEE11073_ABORT,
IEEE11073_OPERATING,
IEEE11073_EVNTRPT_SENT,
IEEE11073_PERIODIC_SCANNER_EVENT,
IEEE11073_CLEAR_PMSEGMENT,
IEEE11073_TRIG_PMSEGMENT,
IEEE11073_INITIALIZE_DIM,
IEEE11073_GET_DATAPROTO,
IEEE11073_INITIALIZE_DIM_FAILED,
IEEE11073_EVENTRPT_TIMEDOUT

L
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Operating Mode

» App waits for g_send_msr variable to be set

vold Testipp Init(woid)

Dizablelnterrupts=s:
#if (defined _MCFS1MMZGE_H)

» Callback sets g send_msr when event ID is ush_int_dis():

Fendif

IEEE11073_OPERATING SATEEficr = (intuse)nenpo

glb=Ftr[0] (Obh=srwvationSe
glb=Ftr[1] (Ob=ervationSe
gPerCb=Ftr[0] (ScanFepor-
gPerCb=Ftr[1] ({ScanBepor-

» Once in Operating Mode, App calls /% Initialize TIL */

TIL Initialize({PTIL)&g Til)
#% Initialize IEEE11073 and :
Butto n_P ressed () (void)Ieeell073Initializel (7

(voldImenset (ghiopBuffer, O:

Enablelnterrupt=:
#if (defined _HMCFS1MMZE56_H)
ush_int_eni):
#endif

while(TRUE)

_ RESET_WATCHDOG ) ;
if (g_=end msr == TREUE)
i

<% When Device is :
checl for anv B
Button Presse=dil;

2 7
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Button_Pressed()

» Demo uses Button Pressed() to monitor buttons on demo board
» Updates Scan lists and Sends corresponding messages

» Take a closer look at case SEND BPM_MSR, when button is
pressed to send Blood Pressure Measurement

i Freescale CodeWarrior - [phdc_app.c]

File Edit Wwiew Search Project Processor Expert Device Initialization \Window Help =H(E
A 5 EH9 v BB BB
HE b -{}-n- + @'~ Path: C:\Program Files\FreescaleFreescale Medical Applications USE Stack w2 0\ ource’\devicehapphphde_medical libranhJSBAgentphde_app.c
PAN mcp l P
*
| [IEV CFY1 FSL Open Source BOM j i B ¢ @ §< * @name Button_ FPressed
*
Filez ]Link Dfdefl Targets] *  @brief Thiz Function Checks for any button pressed on the Eevboard
* and =ends the neasuremsnts
L2 File Code | Data 4 = *
=83 Sources 12062 3592 + = - > Uparam Hone
~@ tpmc 442 128 « =
-~ mainc 500 11« = : @return Hone
<3 app 2282 1396 + =
F'F"::'E‘F'F'-':’ 131% ;123; * j' # Thiz Function Checks for anv button pressed on the Eevboard and =sends the
ush_descrptor.c - * NEssurensnts
M ConstDataStruct.e ] 944 « = s
+{C] class 4604 20 e = static woid Button Pressed{woid)
+-{C driver 4264 1VEE » = 1{
'O
| ' o |
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Blood Pressure Measurement

» Once Demo updates report (next slide), Demo sends measurement

» AgentSendPersonMeasurements() — Library API
- Sends multi-person measurements to Manager

caze SEND _EBPM_MSE : % PTG]l 1= pressed =7

1f {event_rpt_sent)

ol
err = SendBPMeasurement=();
if (ERROE_SUCCESS I= err)
1

breal ;
1
event_rpt_=ent = FALSE:
<% Send Hulti Perszon Variable Format Event Feport #7
err = AgentSendPersonMeasurements(
(ScankFeportPerVarLizt*® (*)[])1gPerOb=Ftr. 0.
SCAN REPORT _MP VAR, 1, TRUE);
if (ERROE_SUCZCESS 1= err)
1

<% If any error, clear nenory *°
event _rpt_=ent = TRUE:
(woidimnenzet (ghippBuffer, 0x00, OBSEEVATION SCAHN SIZE):

2 7
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SendBPMeasurements()

» Demo’s function for virtually generating BP Measurements and
preparing scan list

» UpdateBPMeasurements() is used by Demo to virtually generate BP
Measurements

i Freescale CodeWarrior - [phdc_app.c]

File Edit Wiew Search Project Processor Expert  Dewice Initialization  Window  Help =E
| B=N— 2 EE L s EBR
RS b {}-m- + o'+ Path: C:AProgram Fiies\FreescaIe\FreescaIe Medical Applications LIS-B Stack \-'2.D';SDurce\device\app'\phdc_medical_iiblary\uéB.ﬁ.gent'\phdc_app.c
PAN. mcp l
o
*
|uﬂ)‘ EFY1 F5L Dpen Source BDM jﬁ § V @ 5‘ * A amne SendBPHeszuremnsnts
*
Files lLink Drderl Targels] * @brief This function adds Blood pressure Measurements to the
* Obzervation Scan Li=st and Scan Eeport Per Var List
L File Code | Data ¥ | = *
£ Sources 12062 3592 + =l - ¥ Oparan Hone
442 128 » =
500 e : @return Hone
2252 1336 » =
| phdc_app.c 1912 157 « = # Thiz function adds Blood pressure Measurements to the Obserwvation Scan List
B ush_descriptor.c 340 235 « = * and Scan Report Per Var List
B ConstDataStruct.c 0 944 « = s
+{0 class 4604 29 e = ERE_CODE SendBPMeasurements(void)
+{7 driver 4264 1766 + =
+{] leee1107340ent AR 43 = = EFRE_CODE err = ERROR_SUCCESS:
+{_] Includes i 0o =
+{7 Libs iy A A | do
{_J Project S et 233 462 « =
+{3 Projsct Settings = [odateEPHeazurementd( ) ;
<.
C 4
' ' = f I
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» AddEntryToObsScanList()

. API from Library e

- Creates or Adds entry to
Observation Scan List

- Used before
AgentSendMeasurements()

» AddEntryToScanRptPerVarList()

- API from Library
- Adds entry to variable scan report

- Used before
AgentSendPersonMeasurements()

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are
the property of their respective owners. © Freescale Semiconductor, Inc. 2010.

SendBPMeasurements()

ERRE CODE SendBFMeazurements{void)
ERE_CODE err = ERROR_SHUCCESS:

TpdateBPHeasurenent=() ;

<% hdd Blood Pressure Heaszuremnent= to Chserwation Scan List *7

if (ERRORE_SUCCESS |= (err = [AddEntryTolbsScanlist]il,
MDC_ATTE_NU_CMPD WAL OBS BASIC, 10, (void#*)&BloodPressurs[0].
(Ob=zervationScanlist*®)ghppBuffer)))

brealk:

1

TpdateTine( )

<% Add Absolute Time Stamp to Obserwvation Scan List*s

1f (ERROE_SUCCESS I= {err = AddEntryToOb=Scanlist(l.
MDC_ATTE_TIME_STAME ARS, 8, (woid#=)étimns[0].
(ObservationScanli=t*)gippBuffer)))

breal:

h

TpdateBPHea=urenent=()

<% hdd Blood Pressure Heaszuremnent= to Chszerwation Scan List *7

1f (ERROR_SUCCESS |= {err = AddEntrvToOb=Scanlist(l,
MDC_ATTE_NU_CMPD WAL _OBS BASIC, 10, (void#*)&BloodPressure[0].
{(ObzervationScanli=zt*® ) eglippBuffer[100]3))

brealk:

H

TpdateTime();

<% Add Absolute Time Stamp to Obserwvation Scan List*s

if (EFRORE_SUCCESS = {err = AddEntryToObsScanli=t(l,
MDC_ATTE_TIME_STAME ARS, 8, (woid#=)étimns[0].
(UbzervationScanli=zt®)egippBuffer[100]3))

breal:

h

TpdateBPHea=urenent=()

<% Ahdd Blood Pressure Measzuremnent= to Chszerwation Scan List *7

1f {ERROR_SUCCESS I= {err = AddEntrvToScanRptPerVarli=t{l. 1.
MDC_ATTE_NU_CMPD WAL OBS BASIC, 10, (void#*)&BloodPressure[0].
(ScanFeportPerVarlizt*®)kglippEui fer[200])0)

brealk:

L
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Sending PM Segment Data

» Back to TestApp_Init() in phdc_app.c

» SendSegmentData() — Library API
- Sends PM Segment data to Shim Layer
- Library sends PM segment data event to Manager

<% Sggment Data Transfer Triggered =~
if (g_=end PmSegmnData == TREUE)

!
¥ifdef HMDS FMSTORE
SegnentDataEvent #*pSegm = (SegnentDataEvent *#)g SegnlDataEwvent
pSegn—r=egrn_data_svent_descr . =egr_instance = iesss ntoh=({g PnSeanlataifer  SeglnsztHum)
<% Send Segmnent Data *-
(woidiGendSeqnentDatd( (SegnentDataEvent ®# 1&g SeqnlataEvent, g PnSegnlataXfer Handle):

#endif
<% Clear Segment Data Flag =~
g_=end_FPmSegmData = FALSE:

2 7
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ConstDataStruct.c

» Contains all Association and Configuration information for Library

» Defines classes, attributes, and configurations including:
Device Configuration
MDS Metric Class
MDS Numeric Class
MDS RTSA Object Class
MDS Scanner Classes
PM Segment configurations
PM Store Object Class

» To learn more, read the following specifications:
IEEE 11073-20601
MEDCONLIBUG — Freescale Medical Connectivity Library User Guide

» In summary, templates already provided for ease of use

Once Specifications and Application are understood, ConstDataStruct.c can be modified
for Application

L
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usb_descriptor.c

» Provides Descriptors and Functions for USB Enumeration
- Part of USB Stack

» Functions do not need to be modified
- Already written for proper USB enumeration
- Can be altered if desired for Application

» Descriptors should be modified for specific Application, including:
- VID and PID for USB driver
- Application descriptor Strings, like company and product name

» Refer to the following for more information:

- USB Specifications - hitp://www.usb.org
- MEDUSBUG — Freescale Medical USB Stack User Guide

L 4
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Agenda

e

» Medical Market Solutions
» USB and Continua Alliance Continua
» Software Solutions N
» Hardware Offering

» Hands-On and Source Code
» Applications and Demos

C 4
C 4
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Demo: Intelligent Hospital

» An acquisition system to assess the health of
a person in a determined time

» Allows the user to acquire the following
vital signs from medical devices and perform

basic medical tests
QLR TR/7] EJO.NKE 6

Heart Rate Weight Height Thermometer  Pulse Spirometry Blood
BMI Oximetry Glucose

» Monitoring System
- Allows doctor to access the data needed from patient

« Can also be used from the home — communication
between doctor and patient without a trip to doctor’s
office. Medical control from the home.

2 7
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Intelligent Hospital Demo - Freescale Products

LRt lateelies) Dieviee) MC13224: Zigbee Healthcare
MCF5227 (Medical Devices) Profile (Medical Devices,

_ _ _ Monitoring System)
Flexis MM (Medical Devices)
1.MX35 (Monitoring System)

Touchscreen Single input and
differential pressure
sensors (Medical

IEEE 11073 Medical SW suite Devices)

USB Personal Healthcare Profile

2 7

L 4
L 4
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are % freescale ™
the property of their respective owners. © Freescale Semiconductor, Inc. 2010. 93 - semiconductor



L |

co ]
Demo: i.MX51 with Continua Linux Application Hosting Device

»i.MX51 Development Platform

» Lamprey Networks Inc. (LNI) specialize in software certification
- HealthLink Application Hosting Device (AHD)
- Ported to i.MX51

» AHD communicating to a Nonin Pulse Oximeter
- Continua Certified using USB
- Uses Freescale S08 MCU

» Manage data on Internet in
Google Health or Microsoft HealthVault

C 4
C 4
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T
Demo: Chumby Portable Medical Demo

» Chumby One Wi-Fi Connected Internet Device
- ZigBee module added by Freescale to Chumby One device

- Chumby developed “Health Tracker” widget which allows consumers to
measure, record and review weight and resting blood pressure/pulse

» A&D Medical Weight Scale and Blood Pressure Monitor

- Personal healthcare devices (prototypes) enabled with ZigBee wireless
technology

- Connects to the Chumby One to allow
monitoring

C 4
C 4
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Reference Designs:

pr— Heart Rate and
o onaicine e __F-_ Blood Glucose Monitor

E : . Speaker Drive
i Amplifier ¥ Circuitry
e e cmmecceeeaee i
Mcu v
“Power” Receiver/
r— —p To Remote :ﬂ
LED " Amplifier Sensor System
0
=]
Main
To PC Receiver System

Amp and
To Main
- Modulator Flacaiuar System

MCU
v ADC
pafistis — Blood Glucose Monitor (BGM) |
f
Gonductive Rubber Chest Strap
or Special Clothing

O mcu  i7% optionat [ Peripherals Analeg | | Senso

Power
Management

4
-
MCU/MPU | PWM ":('
DAC
opAmp

-
Inertial :
"
i

"= -l 5 3
D MCU i} Optional W Peripherals | | Analog | | Sensors
<&
L d
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Reference Design: ECG Solution

2 7
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ECG and Heart Rate Monitor

Features 9RS08KA2 and 9S08JM60 (USB
controller)

Alarm LED connected

Heart Beat & Buzz LED

2 electrodes are connected to thg RSO08KA2

demo
available

» Instrumentation amplifier is connected to
MCORS08KAZ2 (process electrode inputs)

» The reference signal is input to
MC9RS08KAZ2, a comparison is made and
output alarms are triggered

« 9S08JM60 interfaces with PC to send live and
stored data to be graphed in a GUI

L 4
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Continua Health Alliance Compliant Device
Blood Pressure Monitor Demonstration

Demo Application

« Device: Blood Pressure Monitor
« JS16 for USB communication

- Host: PC with Windows OS
- Contains host application graphical user interface

- USB Sniffer
- Used to display all data sent between host and device

demo
available

“freescale-
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Low End Blood Pressure Monitor & Glucometer

LL16 internal module

TOD LD1086DT33
RESE EXT X7 \Y) VD
ADCO/PTAD T ALY AL WY )
MXPV5050 |
N ADC1/PTA1
LM324 >
Bluetooth
1 GPIO LL16
¢ (64 pin)
ADC2/PTA2
ADC3/PTA3 g
Glucose >
Instrumentation 1 GPIO
Filter ADC [0:3]
GPIO [10] %
3 Push Buttons TPM [1]
and SCI [1] 2GPIO USBTConn';éctor
Buzzer Sp| [1] ype
TOD LCD [0:27]
lon Lithium
Charger

2 7

<@
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are ™
: P - [Treescaie

the property of their respective owners. © Freescale Semiconductor, Inc. 2010. 1 00 semiconductor



o
For More Information

» Freescale
- http://www.freescale.com/medical
- http://www.freescale.com/usb
- MEDCONLIBAPIRM.pdf — Library API Reference Manual
- MEDCONLIBUG.pdf — Library User Guide
- MEDUSBAPIRM.pdf — USB Stack API Reference Manual
- MEDUSBUG.pdf — USB Stack User Guide

» Continua Alliance
. http://continuaalliance.org
- |EEE 11073-20601 Specifications
- ISO-IEEE-PHD-tutorial _Spring_09.ppt

» USB
- http://www.usb.org

2 7
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Glossary
AHD Application Hosting Device MPU Microprocessor Unit - no Flash
memory
Application Protocol Data Unit - unit of data Open System Interconnection -
APDU oSl
sent between software layers Layered model for Software
ASN.1 Abstract. Syntax Notation One - standard PHD(C) Personal Healthcare Device (Class)
notation for data structures
BTLE  BlueTooth Low Energy PID Product Identification - USB
CESL  Continua Enabling Software Library PM Persistent Metric - stored
measurement data
DIM Domain Information Model RTSA Real-Time Sample Array
, Family of Freescale 8-bit and 32-bit
Flexis compatible MCUs TIL Transport Independent Layer
HRN Health Record Network TSS Touch Sensing Software
IrDA Infrared Data Association VASC Vendor-Assisted Source Code
MCU Microcontroller Unit - internal Flash memory VID Vendor Identification - USB
MDS Medical Device System

L
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Summary

» Continua Alliance offers a standard to enable medical devices
to interoperate

» Freescale offers Continua certification-ready solutions to ease
development of these devices

» Freescale’s broad portfolio of products and enablement enable
everyone to find a solution today

C 4
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Closing

» By now, you should be able to:
- Understand Medical Connectivity Requirements
- Understand Freescale’s Solutions
- Start development with Freescale’s USB Medical firmware
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