€3 Bluetooth’

SMART

How to use Bluetooth® SMART
to turn a smartphone into your device’s

Anaren new control panel
Integrated Features AIR module (A2541) lI“l

Rad |O -- with Emmoco software

AIR@anaren.com
800-411-6596

Anaren

What'll we think of next?®

i3 Texas @ligBee‘ ®®Bluetooth SIG +44-2392-232392

INSTRUMENTS

Design Network Member

Member



Bluetooth 101

* Bluetooth is “a wireless technology
standard for exchanging data over .
short distances from fixed and 9 BluetOOth
mobile devices, creating personal SPECIAL INTEREST GROUP
area networks with high levels of
security”

* Bluetooth is managed / created by the Bluetooth Special
Interest Group (SIG) (www.bluetooth.com) which is a global
trade association with over 19,000 member companies

 |n 2010: Bluetooth SIG announced, Bluetooth Core
Specification v4.0 with low energy technology
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* Bluetooth low energy technology is an evolution in technology
that enables new applications in wireless devices that are able
to last months or even years off a small, button-cell battery

* This does not replace existing Bluetooth -- it adds to it. (So
headphones and speakers remain Bluetooth.)

* BLE lets you connect your low-power device to smartphone or
tablet creating an excellent user interface
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e Ultra-low peak, average and idle mode power
consumption

 Ability to run for years on standard, coin-cell
batteries

* Low cost
* Multi-vendor interoperability
* Enhanced range
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About Bluetooth® SMART
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* Bluetooth SMART devices
connect to Bluetooth 9 Bluetooth
SMART-ready smartphones i
using Bluetooth low-energy technology

— denoted as Bluetooth 4.0 on smartphones

* Bluetooth SMART ready smartphones &
tablets include:
— iPhone, iPad, iPod Touch with iOS v5 and above
— Android v4.3 devices with Bluetooth 4.0 hardware



What can a Bluetooth connection
do for you? .

* When within range, use a smartphone
or tablet to see inside your device/equipment:
- monitor & collect performance data
- adjust settings
- do preventive maintenance
- troubleshoot
- upload software updates
- and more
...all touch-free & without opening a cabinet!

* No limits on what data can be displayed (smartphone/tablet
vs. LCD panel)

e Secure: Only those with your “app” (eg: field technicians) have
access

 Many competitive advantages & possibilities
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How do you leverage Bluetooth
SMART without building your own
radio & months of programming?



Introducing AIR modules
A2541) with Bluetooth® I
A2541) il

Anaren SMART technology & Emmoco ammoco
Integrated software:

. Now it’s easy to turn a smartphone into your
Rad o] device’s new control panel!
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800-411-6596
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Our approach: Turn a smartphone into g

= your new control panel —in 90 days

Certified module w/ Bluetooth
SMART (BLE) wireless connection

Embedded device based on any micro
(MSP430, TIVA C, Tl 3000, others)

Emmoco-enabled Smartphone app
(i0S / Android)

Anaren A2541x24xx AIR module featuring Bluetooth SMART
technology, B-Smart stack, and BoosterPack dev tools

Hardware

Software = Emmoco software & cloud-based “app development”



Read a 2,000 page Bluetooth
manual

Design RF hardware / antenna
Certify sophisticated RF hardware
Devise your own profile

Uproot your development tools
Add lots of embedded micro code

Track perpetual changes in
smartphone OS software

What you WON’T have to do

App development tools

/ Module

™~ Bluetooth expertise

RF certification

B-Smart stack —

We’ve done the heavy
lifting for you!



Anaren

It’s easy to get your end-product
we  listing (EPL) from Bluetooth SIG S
A2541R24x10 A2541R24x20

(Module loaded with TI’s BLE-Stack) (Module loaded with Em-Ware)
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NRE-free production Initial consultation

Production stage e Development stage

* Anaren’s A2541x24xx
- small, compatible footprint
- regulatory certification
- 100% tested
- choice of integral or

connectorized antenna

* Production support (e.g.
layouts, certification,
packaging, etc.)

* Plant & consultant contacts

* (CC2541 BoosterPack kit (A2541x24xx-ADB1)

- works with TI’'s MSP430, TIVA C (aka:
Stellaris), and TI 3000 LaunchPad

- B-Smart stack lets you develop your
wireless connection “right out of the box”

- then jump on Em-hub to get started on
your smart-phone app!

-includes __ AlIR-equipped BPs, User’s
Manual, code examples, more

SUPPORT

for Bluetooth®
SMART

Application stage
“‘ *  Em-hub from Emmoco lets you develop your
moc

smart phone app in an intuitive, secure “cloud” portal

?“ ©
* Additional custom-app support from Emmoco is also

an option
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It starts with our B-Smart BoosterPack

Anaren A2541R24A-ADB1 - $49

Everything you need to add the
A2541 to your system

Great out-of-the-box experience
Integrate with your micro quickly

Includes Emmoco app development
tools & access to Em-hub

Development stage



Next, build your app fast — with Anaren’

Emmoco software & Em-hub

Radio Ve gAlstee s
oo . schema Blinker {
 Schema specifies data-pipe i k
. /¥ —------- resource cmd -------- */
between iOS and embedded enum Crd {
START_CMD, STOP_CMD
 Emmoco generates put / get A
writeonl
style APIs based on schema ) ’
 Works with any micro’s toolset ints comne (e coumE T Y
(add one .c file -- ~150 lines) p
* Examples to get you started v !
readwrite
* Bluetooth knowledge not }
rGE(]LJirEE(j ézu;-iéé;;;t:eiource ledState -------- */
. LED_OFF, LED_ON
* RF knowledge not required )
LedState ledState {
readonly
indicator .I
) emmoco
}

<
Applications stage
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e  Without Emmoco: A morass
of HW- and BLE-specific APIs

Ti BLE HCI Vendor Specific HCI Guide

1710 ATT_READBYTYPEREQ (COMMAND = 0XFDOS, EVENT = 0X0508)
1711 ATT_READBYTYPERSP (COMMAND = OXFD09, EVENT = 0X0509)
1712 ATT_READREQ (COMMAND = 0XFDOA, EVENT = 0X0504) .
1713 ATT_READRSP (COMMAND = 0XFDOB, EVENT = 0X050B)
17.14  ATT_READBLOBREQ (COMMAND = 0XFDOC, EVENT =0X050C) .
1715  ATT_READBLOBRSP (COMMAND = OXFDOD)

17.16 ~ ATT_READMULTIREQ (COMMAND = 0XFDOE. EVENT = 0X050E)
17.17  ATT_READMULTIRSP (COMMAND = 0XFDOF. EVENT = 0X050F) .
17.18  ATT_READBYGRPTYPEREQ (COMMAND = 0XFD10, EVENT = 0X0510)
17.19  ATT_READBYGRPTYPERSP (COMMAND =0XFD11, EVENT = 0X0511)
1720 ATT_WRITEREQ (COMMAND = 0XFD12, EVENT=0X0512).
1721 ATT_WRITERSP (COMMAND = OXFD13, EVENT = 0X0513)..
1722 ATT_PREPAREWRITEREQ (COMMAND = 0XFD16. EVENT = 0X0516).
17.23 ATT_PREPAREWRITERSP (COMMAND = 0XFD17, EVENT = 0X0517) .
1724  ATT_EXECUTEWRITEREQ (COMMAND = OXFD18, EVENT = 0X0518)
1725  ATT_EXECUTEWRITERSP (COMMAND = 0XFD19, EVENT = 0X0519).
1726  ATT_HANDIEVALUENOTI (COMMAND = 0XFD1B, EVENT =0X051B).
17.27  ATT_HANDLEVALUEIND (COMMAND = 0XFD1D, EVENT =0X051D) ...

1728  ATT_HANDLEVALUECFM (COMMAND = OXFDI1E. EVENT=0X051E) ...

18. GATT VENDOR SPECIFIC COMMANDS

181 GATT_EXCHANGEMTU (OXFD82)

182 GATT_DISCALLPRIMARYSERVICES (OXFD90)

183 GATT_DISCPRIMARYSERVICEBYUUID (OXFDSG6) .
184 GATT_FINDINCLUDEDSERVICES (OXFDBO)

185 GATT_DISCALLCEARS (OXFDB2)

186 GATT_DISCCEARSBYUUID (OXFDSS) ...

187 GATT_DISCALLCEARDESCS (OXFD84)

188 GATT_READCHARVALUE (OXFDSA) .

189 GATT_READUSINGCHARUUID (OXFDB4)

18.10 GATT_READLONGCHARVALUE (0XFDSC)

1811  GATT_READMULTICHARVALUES (OXFDSE)............

1812 GATT_WRITENORSP (OXFDB6)

18.13 GATT_SIGNEDWRITENORSP (OXFDBS)

1814  GATT_WRITECHARVALUE (OXFD92)

18.15 GATT_WRITELONGCHARVALUE (0XFD96)

1816  GATT RELIABLEWRITES (OXEDBA) .....
1817  GATT_READCHARDESC (OXFDBC)

1818  GATT_READLONGCHARDESC (OXFDBE)

1819  GATT_WRITECHARDESC (0XFDCO).
1820  GATT_WRITELONGCHARDESC (OXFDC2)

1821  GATT_NOTFICATION (OXFD9B)...........

1822  GATT_INDICATION (0XFD9D)
1823  GATT_ADDSERVICE (OXFDFC)

1824  GATT_DELSERVICE (OXFDED)

1825  GATT_ADDATTRIBUTE (OXFDFE) .
19. GATT VENDOR SPECIFIC EVENTS

19.1 GATT CLIENTCHARCFGUPDATED (0X0580)

127
128
129
129
129
130
130
131
131

132
133

135
135
136
136

137

137
138
138
138
139
140
140
141
141
141
142
142
143
143
144
145
145
146
146
147
147
148
148
149
149

151
151

Emmoco: Store and Fetch

APIs for your data

vold Blinker_count_fetch{Blinker_count_t#*

*output = countWal;

vold Blinker_count_store(Blinker_count_t#*

countvVal = *input;

vold Blinker_delay_fetch(Blinker_delay_t#*

*output = delayVal;

vold Blinker_delay_store(Blinker_delay_t#*

delayVal = *input;

output) {
input) {
output) {

input) {

emmocCo

Applications stage



Need additional help on the
smartphone application side? -

 Emmoco offers a full suite of design services

— support
— training I
— embedded hardware and .
software design emmoco

— i0S app development

. ¢
Applications stage



Finally, move to production: With our Anaren’

%= AIR A2541R24x AIR module

« TI1CC2541 SoC for Bluetooth Smart (BLE)
« PCB antenna or U.FL connector options

« Minimizes design cost and real estate:
32 MHz and 32 KHz crystals included
« DC/DC Converter for 30% power savings included
« Small, Surface-mount: 11 x 19 x 2.5 mm

« 90dB link budget, up to 40m range (outdoor LOS)
« -40 to +85C Industrial temp range

« FCC/IC certified and ETSI compliant

 100% RF tested

A2541R24A20Gx PCB Samples Now | Production Fall 2013

A2541R24C20Gx U.FL Samples Now | Production Fall 2013

Production stage
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Production stage e Development stage

* Anaren’s A2541x24xx
- small, compatible footprint
- regulatory certification
- 100% tested
- choice of integral or

connectorized antenna

* Production support (e.g.
layouts, certification,
packaging, etc.)

* Plant & consultant contacts

* (CC2541 BoosterPack kit (A2541x24xx-ADB1)

- works with TI’'s MSP430, TIVA C (aka:
Stellaris), and TI 3000 LaunchPad

- B-Smart stack lets you develop your
wireless connection “right out of the box”

- then jump on Em-hub to get started on
your smart-phone app!

-includes __ AlIR-equipped BPs, User’s
Manual, code examples, more

SUPPORT

for Bluetooth®
SMART

Application stage
“‘ *  Em-hub from Emmoco lets you develop your
moc

smart phone app in an intuitive, secure “cloud” portal

?“ ©
* Additional custom-app support from Emmoco is also

an option
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* Coming early 2014:
— A2541E24x module with Range Extender

* footprint compatible with standard module
e 100dB link budget
* brings range up to 150m (outdoor line-of-sight)

— Android support
— Low power modes
— Additional features
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* Founded in 1967 in Syracuse, NY
* RF/ microwave technology always the focus
 Manufactures 140 million components annually

* $160 million revenues
— 65% Space & Defense vs. 35% other wireless

860 employees
* Global manufacturing and sales locations (US, UK and China)

Anaren Microwave/ Anaren Ceramics, Inc. Anaren Anaren, MSK Anaren, Unicircuit
Anaren, Inc. (HQ) Salem, NH Communications Syracuse, NY Littleton, Col.
Syracuse, NY 65,000 sq. ft. (leased) Suzhou, China 43,000 sq. ft. (owned) 45,000 sq. ft. (owned)

160,000 sq. ft. (owned) 76,000 sq. ft. (leased)



Thank you for your time
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