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The Challenge

U.S. HEALTH CARE

o THE COST PRO BILEM

HEAILTH CARE|AS SHARE OF GDP PER CAPITA SPENDING
$8,952 =

$2.7 Trillion =) / @
////// //// //// ///// 2010 2012 2014 2018

(2011)
Aging Populations.««« Hospital Readmissions Physician Shortage

{2011) Projected Shortages by Year

THEDRIVERS =] Mg
A % pa
Chronic Disease gadd:\ylstted in [ 3
In the ten-yoear HIH 13"’ 19, 5% .
period between $2 Tr"'lon
U8 hee e 2oty 83 out of every $4 of Annual Gost (2009 2010 2030 Estimatod &
neany. d.oubled. climbing trom U.S. health care {Current] Preventable Gost Burden
$1.5 trillion to $2.7 trillion spending 40.3 million 71 nilon $25B annually

All Data U.S, from California HealthCare Foundation, Congressional Budget Office, U.S. Centers for Disease Control AAMC, and NEHI.

Source: West Health, 2013
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x Health-care spending—already rising rapidly—will be

Cost of Care in Detail : '

spending will nearly double. Half of that money will
come from public programs like Medicare

RSP
health-care ) o —— < ) spending

spending as health-care 16 in 2017

T a percentage spending
- US Healthcare spending > 18% of

< Us e s — Public funds $6.369
GDP e 7,026 7 weing e
. «l\u ,I) RI\J ‘-~].’/ U‘:,r !I() 513,101

- Hospital care: 30% of Health Care cost < Luxembourg

One benefit of all

. . . . . that spending is

- Physicians & Clinical: 21% of HC that the U.S. Sl oo e
$6,267 leads the world in
medical innova-
C O S t S : tion. Hospital care 21¢ Physician and clinical
< gvgléz;aéland remains the services

. . y largest expense,

- Equipment: only 4% of Health Care crven by domand  IIELLI Prescripion dugs
from an aging [WET Nursing-home care*
population. Here Administrative costs

cost . is how the U.S. ey
witzerland spends each
11'& health-care dollar A:cor:::.:amn
France p Iceland

The Federal Government has health programs for the

Germany p| $4.828 poor and elderly, leaving the states to fill in gaps or
10.4% ! expand what'’s available. The result is a wide

disparity in per-person spending across the country

10% ’
\
Sweden A?

8.9% p| France /"— N -

> <
Australia, poa Utah $8,295
Norway 4 Canada $3,972 Highest
8.7% $3,912 Evest "
Japan Per capita health 1 ] |
7.9% — spending $4,000 $5,000 $6,000 $7,000
4$3,361
Japan
$2.690 Spain Portugal Israel Czech Rep. Mexico Russia
s $2,263 $1,830 -$1,618 $943 $500 $369
Mexico,¥ v ¥ + v v
Source: World Health Organization — McKinsey, Continua Alliance, Frost & Sullivan Lithuania,
Poland 4 A A A
6.2% Russia India China Indonesia
53% 4.9% 4.5% 2.2%

<& *Incudes home healthcare workers. Sources: World Health Organization; U.S. Department of Health and Human Services; Centers for Medicare and
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PR
The Solution

Enable individuals to take an active role in their own healthcare ...
proactive prevention of costly chronic health problems later in life

loT Solutions

/Healthcare\

Wellness/Fitness Home

Younger Generations CI|n|caI Medical Medical
Global Aging
Impact Populatlons
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http://www.istockphoto.com/stock-photo-14168568-close-up-of-health-costs-headline-with-stethoscope.php
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... and its Challenges

- Move from a treatment based system to prevention:
- Educate people about their own health
- Develop cost effective solutions for people to easily track their vital signs

- Patients to take ownership of their disease:
- Develop medical devices easily operable by the patient

- Move from a centralized to a distributed healthcare system:
- Develop connected solutions to remotely monitor patients
- Bring hospital equipment to the Doctor’s office and patients house

Source: World Health Organization — McKinsey, Continua Alliance, Frost & Sullivan
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Trends for Innovation

Home
Portable
Medical

Portable

Diagnostic,

Patient Monitoring

and Therapy

Medical
Imaging

¥

-

~

’ ﬂ:-
\ Doctor’s office )

d

Connected Patient’'s home \ )
\\ Cost Efficient Portable Connected
=
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Freescale Medical Focus

The Facts

Dedicated Medical Vertical team

Dr. Jose Fernandez Villasenor, Practicing
Surgeon, EE, leads Freescale’s Medical Center
of Excellence

Formal Longevity Program to ensure a minimum
of 15 years part availability

www.freescale.com/productlongevity
Present in FDA/CE Class I/II/lll applications

Member of the Continua Health Alliance for
Medical devices interoperability

www.continuaalliance.orqg

Strategic Partnerships to expand design and
system capabilities:

Cactus Semiconductors

Low power Analog Mixed Signal solutions
Monebo
ECG algorithm for a complete ECG solution

To Learn More: www.freescale.com/medical

L £
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http://www.freescale.com/productlongevity
http://www.continuaalliance.org/
http://www.freescale.com/productlongevity
http://cactussemiconductor.com/index.html
http://cactussemiconductor.com/index.html
http://www.freescale.com/webapp/sps/site/overview.jsp?code=MONEBO&tid=vanMONEBO
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
http://s.eeweb.com/pulse/eeweb-pulse-2012-36.pdf
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Medical Market Solutions

Freescale Is a trusted provider of high quality technical
solutions that enable the development of breakthrough medical systems

.\ﬁ Medical

 Ultra Low-Power,
Highly Integrated
Mixed Signhal MCUs

« High Performance
Analog

« Connectivity
e Sensors

Portable

Continua

Z “freescale"

Diagnostic
and Therapy

» Scalable MCU/MPU
solutions for
processing, display

» High Performance
Analog

» Connectivity
 Sensors

Imaging

» High Performance &
Multi-core DSP and
MPUs for advanced
processing

» High Performance
Analog

* RF amplifier

@ﬁ Member & Golden Unit for
802.15.4 Medical Solutions

10
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http://www.istockphoto.com/stock-photo-14249248-magnetic-resonance-imaging-scanner.php
http://www.istockphoto.com/stock-photo-13092777-ultrasonic-scan.php
http://www.istockphoto.com/stock-photo-4456964-morning-low-glucose-monitor.php
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HW Integration for Cost Efficient Solutions...

System Memory

System Integration

Connectivity
and Communication .)))
—

ARM Cortex MO+ ARM Cortex M4

generation

Measurement

Ultra Low Power Engine
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... And reduced form factors

SgnalConditionno B T = 1R -------

Actuators

MCUIMPU

Power Audio Codec &

‘__,. Mgmt Amn
© gy

Freescale
Offer
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Connectivity
and Communication .)))
e———"
8-bit 9508 Core
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System Integration

32 bit CFV1 /ARM

Measurement
Engine

Display



¥~ 1lly Refreshed And Expanded

Portfolio: industry’s Widest Portfolio of ARM
'Based MCU + MPU Products

Just

4

Performance

Kinetis L Series
Ultra-low power/cost
ARM Cortex-M0+ MCU
families from 48MHz /
8KB with mixed-signal,
connectivity and HMI
features in low pin-count
packages.

announced |

inetis W Series
Integrated wireless
B connectivity ARM
' Cortex-M4 and MO+
MCU families with class-
leading sub-1 GHz and

2.4 GHz RF transceivers.

Kinetis E Series
Robust, 5V ARM
Cortex-M0+ & ARM
Cortex-M4 MCU families
for use in high electrical
noise environments.
Safety features for high-
reliability applications.

Kinetis M Series
High accuracy metrology
ARM Cortex-M0+ MCU
families for single chip
smart meter
implementations.

Kinetis K Series
Industry-first ARM

Cortex-M4 MCU families
from 50MHz / 32KB with
low power, FlexMemory,
mixed-signal and broad
connectivity, HMI and
security features.

Kinetis V Series
High efficiency, high
speed peripherals ARM
Cortex-M0+ & Cortex-
M4 MCU families for use
in motor control &
power conversion.

Sampling

i.MX7

Coming

Kinetis X Series
Industry-first ARM
Cortex-M4 MCU families
with advanced memory
and feature integration
for robust, networked
industrial and consumer
systems.

Vybrid Controller

Solutions
Rich Apps in Real Time.

dd

General Purpose

Segment Focused

Coming
Q3’13

Integration

Leading Performance - Low Power - Scalability - Industrial-grade Reliability & Temp

Z “freescale"
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Freescale Bundled IDE, RTOS & Middleware - Rapid Prototyping Platform - Broad ARM Ecosystem Support

o
>




\
¥ JoW the Application
Pulse Oximeter

- The light intensity will decrease logarithmically with path length
according to the Beer-Lambert Law

- When the light attenuated by body tissue is measured, DC
components and AC components will indicate absorption by

the arteries

10 (RED) {INFRARED)
660 nm 940 nm
€
2 f
: |
= 1y
3 I
Q
5 e HDO2
= -
Q 7
= \ bz oo
g | M=
Hb
0.1 1 1 L 1

600 700 BOO 900 1000
Waveiength (nmj)
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_ 3sign Challenges
Pulse Oximeter

Problem Solution

Measurement accuracy Increase the ADC resolution

Battery oriented Extreme low power consumption specially

Finger misplaced Analog comparator to setup thresholds

Calibration Stable voltage reference on the whole temp. and voltage
Range

Connectivity Wires and/or wireless communication capability

Low cost BOM reduction, hardware design optimization

Finger motion Accelerometer

Room light Differential analog inputs

Appropriate display Segment or graphic LCD display capability

L £
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Pulse Oximeter Block Diagram

Programmable
Delay Block

Photodetector > g@ﬁll\\/lﬂlzg ARM
Cortexm4
-

Test Media
(Finger or Ear
Lobe)

Analog DSP
Comparator capability

Red and
IR LEDs

Segment Graphic Accelerometer
Display Display MMA8450Q

.Analog . Sensors . Peripherals D Optional . Internal Modules
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...tegrated Analog for BGM, SPO2, ECG, ...
applications
P =
— ARM oA
-
- N Cortex M4
C N At : 72/100MHz S owome
m
Kinetis ¢
3 PMC (VLLSO0)
K5X ;)H DSP
3 16-ch Flex USB
2 eDMA Bus VReg
[a
—>  Upto128K <—> USBOTG | 4 -
SRAM eSDHC host/dev P R
> Crossbar Switch (XBS)
¢
= Program Flash Flex Memory Segment LCD
N Up to 512K 256K Controller
= 8x40 or 4x44 EBI
GPIO CRC 12C (x2) iRTC Vref 12-bit DAC 16-bit SAR
(x2) ADC (x1/2)
LPTMR CMT DSPI (x3) PIT PDB G'b(i;gAC Op Amp(x2)
TS| CAN UART (x6) =il L= HSCMP Tri Amp(xL/2)

x2) (x3)

PGA (x1/2)
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System Integration for Quicker Time to Market

K53 Tower

ECG AN

Easy and quick prototyping
Detailed AN for each application
SW, schematics, ... for free

To Learn More: www.freescale.com/medical

L £
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- One Step Beyond:
@ The World’s Smallest
-~ ARM® Powered MCU

Microscopic Package. Massive Potential.

1.9 mmx 2.0 mm x 0.56 mm

» Advanced wafer-level chip scale package for
the ultimate in PCB area reduction

» 25% smaller with 60% more GPIO than the
next competing solution

» 32-bit ARM® Cortex™-MO0O+ core with high
density feature integration: 32 KB flash,
precision analog, ultra low power and more

« Start developing today with the Kinetis L
series FRDM-KL05Z Freescale Freedom
development platform

For more information, visit
« Mass Production planned for June 2013 freescale.com/Kinetis/KLO2CSP

® £
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Kinetis K/L Series: Packaging

Common Packages

32QFN 48QFN 48LQFP 64LQFP
5x5mm 7 X7 mm 7X7mm 10 x 10 mm
0.5mm pitch 0.5mm pitch 0.55mm pitch 0.5mm pitch
(K10/20) (K10/20) (K10/20) (K10/20/30/40/50)
(KLO/1/2) (KLO/1*/2%) (KLO/1%/2%) (KL1/2/3/4)

80LQFP
12 x 12 mm
0.5mm pitch

(K10/20/30/40/50) (K10/20/30/40/50/60)

(KL1/2/3%14*)

Kinetis K Series Package
Kinetis L Series Package

100LQFP 64MAPBGA 121MAPBGA
14 x 14 mm 5x5mm 8x 8 mm
0.5mm pitch 0.5mm pitch 0.65mm pitch
(K10/20) (K10/20/30/40/50/60)
(KL3/4) (KL1*/2*/3%/4%) (KL2/3/4)

Kinetis L Series Only

Kinetis K Series Only

20WLCSP 25WLCSP 35WLCSP
2x2x0.56 mm 2.3x2.3x0.56 mm  2.55x3x0.56 mm
0.4mm pitch 0.4mm pitch 0.4mm pitch
(KLO) (KLO*) (KL1*/2%)

16QFN 24QFN 32LQFP
3x3x1 mm 4 x4x1 mm 7 X7 mm
0.5mm pitch 0.5mm pitch 0.8mm pitch
(KLO02) (KLOX) (KLO)
I
> ol ™
Z “freescale

90WLCSP 110WLCSP 120WLCSP 143WLCSP
3.9x4.4x0.56 mm 3.9x4.4x0.56 mm 5.3x5.3x0.56 mm 6.5x5.6x0.56 mm
0.4mm pitch 0.4mm pitch 0.4mm pitch 0.4mm pitch
(K10/20%) (K10/20%) (K10/20/60) (K61)

1441 QFP

144MAPBGA 256MAPBGA
20 x 20 mm 13x13 mm 17 x 17 mm
0.5mm pitch 1.0mm pitch 1.0mm pitch
(K10/20/30/40/50/60) (K10/20/30/40/50/60) (K60/70)
21
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Designing
Mobile solutions
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Low Power Operation for Mobile devices

Processor Energy Efficiency
in CoreMark/mA

- The challenge: Small form factor
and long battery life

b - w_ v = 58
15  42.14) Cortex

- The solution: Low power
technologies & Integration

Corex MO+ A (16 blt) B (16 blt) C (8 blt) D (8/16 blt)

- Ultra-efficient Cortex-M0O+ & M4 © T 2. Vs rvacied o b du e T e st
processors

- Ultra-low power modes

- Energy-saving architecture

L £
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Kinetis Power Modes (e.g. K Series)

Typical Power Modes Cortex M4 Kinetis Extended Recovery “Typical” Idd Range
in an embedded system Power Modes Power Modes Time

From 270uA/MHz

From 710uA

Wait from 6.5 mA

4us VLPW From 450uA
4us From302 uA
4us From 5.1uA
== = = = = = = = = = === === - e E e e e e e e e Emm—-—— -
| Freescale Adds Low Leakage Wake-up Unit |
4us 2.1 uA- 10uA I
I » Enables complete shut-down of core logic, including I
| \rlnv(lj(ééfsurther reducing leakage currents in all low power - 35us 1420 nA - SUA :
I
I : : . I
» Supports 16 external input pins and 8 internal modules
I as wakeup sources 35us 1420 nA- 4uA I
I I
» Wakeup inputs are activated in LLS or VLLS modes 100us+EE 690nA — 2uA I
| restore
I |
| iz !

Z “freescale"
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The Blood Glucose Monitor Use Case

Prepare your tools Insert Test Strip Apply blood on Test Strip

L £
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The Blood Glucose Monitor Use Case (Cortex M4)

STANDBY BUTTON WAKE POLLING MEASUREMENT DISPLAY DATA
UP (2-5min) (5s)

BGM NONE LCD BLINKS LCD BLINKS LCD DISPLAYS LCD DISPLAYS
ACTIONS INSERT STRIP PLACE BLOOD MEASUREMENT MEASUREMENT
FUNCTIONS RTC RTC RTC RTC RTC
NEEDED PIN PIN WAKEUP ADC COMPARE ANALOG CPU/DSP
WAKEUP (STRIP) MODE CPU/DSP
ANALOG
FREESCALE VLLSO VLLS1 with LCD  VLPS with ANALOG VLPR mode with VLLS1 with LCD
MCU MODE ENABLED ENABLED ANALOG ENABLED
ENABLED
FSL SYSTEM 750nA <4.0uA 160uA—-1.0mA <3.5mA <4.0uA
POWER
EXIT USER STRIP BLOOD DETECTED  MEASUREMENT TIMEOUT
CONDITION PRESSES INSERTED COMPLETE
BUTTON

Battery life extended from 0.9 year to 1.6 year (CR2032, 240mAh) |

L £
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Designing
User Friendly Solutions
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The Cost of Non-Compliance

- According to a meta-analysis published in the Annals of Internal Medicine,
Americans are failing to comply with medication prescriptions for a variety of
reasons -- and it's costing them anywhere between $100 billion to $289 billion
a year.

- Why patients are not compliant:
- Cost of treatment
- Difficulty of the regimen: life invasive, complexity to take treatment, ...
- Pain of the therapy
- Denial of the problem

® £
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http://annals.org/article.aspx?articleid=1357338

X_ _dvanced User Interfaces for Enhanced User

Eperience, Better Usability and Improved Comfort
- The challenge: Make advanced Ul low cost and easy to implement

- The solution: Integration and Software
- MCU/MPU with integrated segment/Graphical LCD controllers
- Integrated Touch Sense interface
- Graphics libraries, GUI builders, touch sense libraries

“With the pen, | know | get
the dose | dial every time."
«Chares, taking Lantus” SoloSTAR' since 2003
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Freescale LCD Medical HMI Solution Roadmap

SO08L
LL/LH/LG

8bit/64Kflash
Up to 288
segments
Internal
charge pump
Voltage
regulator for
contrast
control

L £

= Cortex-MO+

= 256K Flash

= Up to 320
segments

= Segment
failure
detection

= Low power
blinking mode

Z “freescale"

Kinetis
K30/40/50

= Cortex-M4

= DSP/FPU

= 1M Flash

= Analog Front
End

= Up to 320
segments

= Segment
failure
detection

= Low power
blinking mode

—

i.MX233 /
= ARM926EJ-S

. . = ARM926EJ-S
Kinetis R4BAMHZ
K70 32-Bit CPU .
= NANDFlash IF .
= Cortex-M4 = DDR2 .
» DSP/FPU / Ext Bus
= 1MB Flash ] = Audio Amp .
= Analog Front | = Low Power .
End ! = On chip Power
= Up to WVGA ! Management
= B&W, i and Battery
Grayscale | Charger
and color LCD |
= Capacitive |
touch I/F !
1
1
1
|
MCU  MPU
| 7

i.MX

454 MHz
32-Bit CPU
NANDFlash IF
DDR2

Ext Bus

Dual Ethernet
with L2 Switch

Low Power
On chip Power
Management
and Battery
Charger

— D —

Cortex-A8

1 GHz

32-Bit CPU
NEON DSP
FPU
NANDFlash IF
DDR2/DDR3
Ext Bus

Low Power
Camera IF

Cortex-A9
1-2-4 cores

1 GHz+

32-Bit CPU
NEON DSP
FPU

1080p enc/dec
NANDFlash IF
DDR2/DDR3
Ext Bus

Low Power
Camera IF
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Segment LCD Controller

Support for up to 320 segments!!

Segment fault detection capability S

- Hardware support for segment LCD display errors g 33338! 0
= Essential when displayed data is safety critical AL

= Automates factory test for end product 33333333” SRy
=2

- Up to by 8 multiplexing
- Fewer pins required to drive LCD segments :
= Kinetis: 48 pins needed to drive 320 segments B B S el
= Competition: 80 pins needed to drive 320 segments o .5 — a

- Low power blinking mode
- LCD glass blink capability in low power modes
- Alternate display feature can be activated to display alternate data (i.e. blink temperature and time)

- Front and back plane re-assignment
- Any LCD pin can be a frontplane or backplane pin or GPIO function
- Assist in vertical scrolling on dot-matrix displays

- Internal charge pump provides voltage required to power LCD glass
- Internally regulated voltage for constant contrast across MCU VDD
- Trim register for software contrast control
- Drive for 3V or 5V LCD glass

L £
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for advanced Ul

High EndARM Cortex-M4 with FPU
For animated Graphics, 6 times faster!

16 input capacitive touch sensing pins

L £
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Clock Module:
2 Crystal inputs
2 internal
Up to 150MHz - oscillators
ARM Cortex-M4 Graphic High-Speed PLL and FLL
Core Ollnes
DSP & 32-ch LCD USB IE= itz m—
Floating Point Unit DMA  (24-bitSVGA) (H/DIOTG)  Ethernet NAND Digital
16KB Cache with DCD MAC Flash Host
1.25DI\$PSIMHZ t ¢ ¢ ¢ Cong)ller Controller
CrossBar Switch (XBS)
Memory Protection Unit
I DRAM
Controller
Up to 1M Flash .
P Memory Peripheral Bus Controllers (x2)
Timers Analog Communications
4x FlexTimers 4x 16-bit SAR ADC 2x12C Cryptographic
Up to 128KB Carrier Modulator 2x 12-bit DAC 6x UART Acceleration Unit
SRAM Timer, 4x High Speed 32" E’:iz' Tamper Detect
Programmable Comparators ;xIIS LgW PO"I"etf ";OUCh
Interrupt Timer, ense Interface
Low Power 4&:{;’ j’_{;’;lmzze 32-bit Cyclic Watchdog +
FlexMemory: Timer, Redundancy External Watchdog
up to 16KB EEPROM Programmable Internal Voltage Check Monitor
or 512KBFlash iy Bl IRE(E2) Up 10 128 GPIO

Kinetis K70

y
*...tegrated & Low cost, High end Application MCU

Ethernet
USB including Continua profile

B i
"

49
-4
@ Continua

Graphics LCD controller on-chip
Up To SVGA

B PG Dews koprvmre W] edow

Vitals - Heart Monitor

Cuthbertson, John (245)
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Breaking the Hurdle
For Connected Designs




X' se Case: Patient with Hypertension and Diabetes
type 2

Biometric Data:

Systolic/Diastolic pressure
Heart Rate/ Activity Monitor
Electrocardiography

Patient unaware of
potential life threatening

Glucose conditions.
Weight and body composition.

ST S

Prevention of acute complications:

Heart attack
50% deaths occur the first hour
after the attack.

Renal Failure

Corrective and preventive Leading to dialysis.

actions

studies have suggested that tight
control can reverse damage.

Raise patient awareness

and ownershi
P Hyperglycemia/ hypoglycemia
Could lead to coma or death.

Therapy adjustment

L £

Frovecw, O Frmmiese g &0Nws, -8, CodeTER?, Codemtume, O e Cotrns, G 8mn e Erergy Efws Sokions s, S vt rotew(?, MG, FrweUCT

<& 34 Srocessr Kiee, Jorl), Sarens, Satwhuns, Sa Sadara s ks, Sus vyt Vioritin are adernancs o Fremscal Barecondater, e Fley US S 87 OF
‘ ™ | Swetn 5 Corwhwr. Fame, Lywaesen. ¥, g ¢ e, Dorl Oomvwrge. D00 Evprw Memiy Py, SVWCVOS “oww, fumol ot Yy
P 4 4 T W e Brwecnkater, e A2 v e




A |

{- dnnected HC: The Home Health

Continua
Hub concept...

i ALTH ALLIANCE

Home Health Hub Reference Platform
out-of-the box experience

Physician
Monitoring Center,
Loved One’s
Social Network

O

Q E Heathault
router l -

v ) ‘, Ethernet 3 D'g'. R
@) Ethernet @

Freescale HHH

huscah

Reference Platform
Freescale Ry
| MX53 SABRE tablet (WINCET) 1 "? Tablet AUTOMATION
%53 SARS CET) accassing IDigl or HealthVault Expansion
Capabilities
£63MH2 RF
TELEHEALTH “;@: e 9 gg;mth Blustooth
Vo

Low Enengy )
PHOC Bluetooth C

Smart Plugs
e - . MoalthiCars y Smart Applian_ces
’ E | Safety/security
w 9 W

Blood Pressure Monitor

) Lighting Control
Sub-1GHz .
~—/ Banie. Local Display

Butt
Pulse Oximeter Blood Glucose Meter Thermometer Blood Glucoss Meter iy
ALD DA 767 BT.C NONIN Onyx N 9560 Entratiealth MyGlucoHealth TaiDoc TD1261B ALD LIFE SOURCE C)
LABST THW (retrofittad)
R
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Continua Health Alliance

Personal Device Aggregation Telehealth Health
Manager Service Records
Center
Thermometer
Pulse Oximeter @ |
Pulse / i Contlnua f l”E
Blood Pressure | ' QIEEE
Weight Scale " -
Glucose Meter Continua BT c
Profiles
Cardio / Strength S € ) Bluetooth ; _
! [ : A
Independent —® D'
Living Activity -@
Peak Flow  joad 2]
- ZigBee” I
Medication i ’ h
ik g Wide Record
Adherence — Ares ecor
Physical Activity Network
; (WAN)
Device
Connectivity mteriacse

. To learn more: http://www.continuaalliance.org
L 4
“freescale"
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http://www.continuaalliance.org/
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Continua Promoter Members

<&

HEALTH ALLIANCE

;" Continua

Z “freescale

SCENSION

Baxter

m d:b BOSCH Center for llllt"ll
A&D Medical ; Connectedealth CISCO.
Invented for life
GE Healthcare
N ==== intel) ]
[ Meditronic ] ====2 [ &=
_, Microsoft , INHS NOKIA
PEOIIN l Connecting for Health Connecting People
4 N\ ] ‘ ¥
— ONOARTIS  omron.  ORACLE
ideas for life
\_ ) —— CE 3 —_—
) _ | PHILIPS | 2ezza s S @
=
—— (P
— SHARP SONY
OH ST _lur)f Mumm make.believe
'O .6 R Ewyy § i St PG, Poww UL
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http://www.medtronic.com/
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A
Freescale Wireless Connectivity Strategy

To provide all wireless solutions (from antenna to bits) required for
control and monitoring applications in consumer, residential,
metering, medical and industrial applications.

a4 h

Communications
Software

\Wireless MicrocontrollersJ

- All ISM frequency bands: 315 MHz, 434 MHz, 868 MHz, 915 MHz, 2.4
GHz

- Scalable wireless protocol: From simple point-to-point lightweight
protocol, up to full ZigBee-compliant applications.

Q 9
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Wireless Microcontrollers Portfolio

Kinetis W | 0 °
32-bit .
ARM Cortex ! KWO01 KW20
. it s i RF + ARM Cortex MO+ RF + ARM Cortex M4
Cortex | 128KB NVM 256/512KB Flash
| 16KB RAM 32/64KB RAM
8-bit | g
i MC12311 MC13234 MC13237
| : RF + 8-bit MCU RF + 8-bit MCU
| R';;,féb,ﬁywﬁ:u 128KB NVM 128KB NVM
l 8KB RAM 8KB RAM
| KB IEgt 12-bit ADC
'315MHz ~ 434MHz  868MHz  915MHz 2.4GHz Frequency

® £
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Insulet Omnipod®

- Challenge:

- Create a low-cost, disposable
wireless insulin pump for
continuous delivery.

- Solution:

- Custom MCU, RF Radio,
Analog SoC and application
processor.

- Benefit:

- Discrete, durable, wireless,
low-cost, disposable, and
easy-to-use

To Learn More: www.freescale.com/omnipod

L £
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_Jw Cost, Easy to Use and Wearable Insulin Pump

Freescale Technology

i.MX: Applications Processor (PDM)
Custom ASIC: MCU, Analog, Wireless connectivity (Pod)

Powered by Freescale’s i.MX Series MPU and a Wireless 8-bit MCU

Up to 90 Days of Data Storage_\i\

Powered by a Freescale Wireless 8-bit MCU

/
Watertight Packaging /
b s -
A Built-in FreeStyle® blood glucose meter
LS
\\\

Built-in infusion set with automated inserter
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‘ {--jthings Vital signs monitoring solutions
The Cool Factor

- Challenge: Create a complete line

of easy-to-use, connected health
monitoring devices that offers a Freescale Technology
sleek, consumer friendly design. Kinetis Cortex M4 familly

Solution: Withings health devices
rely on the Freescale Kinetis
microcontroller family to enable
advanced functionality in a low
profile, low power package.

Benefit: The uniqgue combination of
low power, performance, cloud
connectivity and attractive design
makes Withings healthcare devices
more than appealing to today’s
active, health-conscious consumer. .
The availability of a wide range of S 1224m
capabilities within the Kinetis family
of microcontrollers makes designing
new devices more efficient and cost-
effective for Withings. g ===y

Swep duretion (weet)

NRIROIET™
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Orcam — See For yourself

Challenge: Create a portable solution for the

visually impaired that allows them to access

activities that most people take for granted but

which pose tremendous challenges for them — riding @ O RC n rn
the bus, shopping for groceries, reading the

newspaper.

Solution: The OrCam solution employs
sophisticated visual computing algorithms run by
Freescale’s high performance and energy efficient
I.MX6 Quad processor to interpret visual inputs and
communicate their meaning in real time to the
person wearing the technology.

Benefit: For people whose visual impairments
prevent them from easily interacting with the world
around them, OrCam offers a wearable, affordable
intuitive solution for those who have trouble seeing
faces and objects.

® £
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To Learn More

Available now

froesc alo

- FSL Medical website
- www.freescale.com/medical

= 17 L

- Reference Designs / Demos
- Intelligent Hospital
- Medical Suit Case
- Continua USB PHDC software
- Home Health Hub

- Application Notes:
- ECG, BGM, SPO2, Spirometer, BPM . ——
- Digital Stethoscope - i .

- Beyond Bits Magazine
- Health & Safety focus
- Collection of technical / medical articles authored
by FSL and physicians

. Medical Brochure
- http://www.freescale.com/files/industrial/doc/brochure/BRMEDICAL.pdf

- Medical Applications Guide
- http://lwww.freescale.com/files/microcontrollers/doc/user quide/MDAPPUSGDRM118.pdf

L £
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