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SILICON LABS

QSG107: SLWSTK6101A/B Quick-Start
Guide ®

The Blue Gecko Bluetooth Smart Wireless Starter Kit is meant to help you evaluate Sil-
icon Labs’ Blue Gecko Bluetooth Smart modules and get you started with your own WSTK KIT FEATURES
software development.

* BRD4300A (SLWSTK6101A/B)
» BRD4301A (SLWSTK6101B)

This Wireless Starter Kit includes either one of two Radio Boards. SLWSTK6101A con-
tains the BRD4300A Radio Board with the Blue Gecko BGM111 Bluetooth Smart mod- )
ule whereas the SLWSTK6101B contains in addition also the BRD4301A with the Blue RS IRCECER RIS

Gecko BGM113 Bluetooth Smart module. Both the BGM111 and BGM113 have the » Ethemet and USB connectivity
same factory installed demo application software installed in them. This quick-start * SEGGER J-Link on-board debugger
guide includes instructions on how to test the built-in demo application using an An- * Debug Multiplexer supporting external
droid or an iOS mobile phone together with the WSTK and a Radio Board. hardware and the Radio Board

+ Silicon Labs' Si7021 Relative Humidity
The Silicon Labs Blue Gecko SDK available as a free download from the Silicon Labs and Temperature sensor
web enables the flashing of BGM111 and BGM113 modules with further demo applica- + Ultra low power 128x128 pixel Memory
tions contained in the SDK or with your own software projects. LCD

* 2 x Push button / LED
» Reset button

+ 20-pin 2.54 mm header for expansion
boards

» Breakout pads for direct access to all
radio I/O pins

* Power sources
- USB

» CR2032 coin cell battery

Blue Gecko

BGM111-A

1 i BMA280

= ._..- d ) . - LEDlLEDO SQZT i BTNS
[T o ( = ! A
n. X  sILicON LABS weify

DEBUG{J
N meettan

EXPANSION BOARD FEATURES
* Accelerometer

» Buttons and LEDs
» Joystick

* I12C expansion

ORDERING INFO KIT CONTENTS SOFTWARE SUPPORT
+ SLWSTK6101A * BRD4001A Main Board * Blue Gecko Bluetooth Smart Software
« SLWSTK6101B * BRD4300A Radio Board ! 2 » Blue Gecko Bluetooth Smart SDK

* BRD4301A Radio Board 2 * Factory demo application

« Expansion Board + Example applications in SDK

« USB cable + iOS and Android applications

+ CR2032 battery * PC tools

1=SLWSTK6101A

2 =SLWSTK6101B
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1. Preparing the WSTK

1. Connect a Bluetooth Smart Module Radio Board to the WSTK Main Board as shown in the figure below.
Note: WSTK6101A includes only one Radio Board while WST6101B includes two.

2. Connect the WSTK to a PC using the "Main Board USB" connector.
3. Turn the Power switch to "AEM" position.

Note: At this stage you might be prompted to install the drivers for the WSTK Main Board but you can skip this for now.

Verifying the Setup
1. Check that the blue "USB Connection Indicator” LED turns on or starts blinking.
2. Check that the Main Board LCD display turns on and displays a Silicon Labs logo.

Before starting to test the demo application functionalities note the following parts on the WSTK Main Board
1. Note the location of the Temperature & Humidity Sensor.
2. Note the location of PB1 and RESET push buttons.
3. Note the location of LEDO

—— USB Connection Indicator

Temperature & Humidity Sensor

P33 P35 P37 P30 GO P4 P P45 WD
L]

JHHHTHIR

L = S )
et Blue Gecko
Main Board USB —» “3 ;2 " samatin

SILICON LABS

SILICON LABS roc o o C

DEBLG L
[ 1] R ] ] ]

Power Switch in AEM Pasition PB1 LEDO RESET

Figure 1.1. WSTK Main Board with a Radio Board and the Expansion Board Attached
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2. Try the Built-in Demo Using an Android Mobile Phone

1. Installing and Launching the Silicon Labs "Blue Gecko WSTK Android App"

Step 1 Download the Silicon Labs "Blue Gecko" App for
Android from Google Play Store. Select I nstal | to
install the App on your Android mobile phone.

Blue Gecko
Silicon Labs
H Peci3

Downloads 12 Business Similar

Silicon Labs Blue Gecko WSTK Android
App

READ MORE

Step 2 Open the "Blue Gecko" App by selecting the OPEN
icon.

3 F Dl #032%) 20:33

) Q

Blue Gecko
silicon Labs
H reGiz

02O

Downloads 12 Business similar

Silicon Labs Blue Gecko WSTK Android
App

2% WHAT'S NEW
Bug fixes & User experience improvements

BT
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Step 3 The main menu of the "Blue Gecko" App will open.

21 Blue Gecko is safe to open
The "Blue Gecko" App consists of three demos se- Bluetooth Smart Applications
lectable from the main menu of the App:

Health Thermometer

« Health Thermometer i :v.:mg:e t and saved thermometer
* Retail Beacon et e
* Key FObs Retail Beacon

Identify and detect proximity beacons
I related to retail products.

The fourth option in the main menu of the "Blue
Gecko" App is called BLE Stack & Profile Test
which enables scanning for Bluetooth Smart devi-
ces. It lists the MAC Address, RSSI value and some
other details of the detected devices.

N
) . BLE Stack & Profile Test
Before starting to test any of the demos using the View info about nearby detices and

Key Fobs
Detect and find Key Fobs via intelligent
alerts.

Find Me Profile

"Blue Gecko" App make sure that you have attach- B
ed either the BGM111 or BGM113 Radio Board on

to the WSTK Main Board connectors and that you

have set up and switched on your WSTK Main

Board as instructed earlier in this guide.

The firmware inside the BGM111 / BGM113 module
on the Radio Board will default to the Health Ther-
mometer part of the demo after powering up the
WSTK Main Board.

2. Running the Health Thermometer Demo

Step 1 Select the Health Thermometer option from the
"Blue Gecko“ App main menu. = Blue Gecko is safe to open
Bluetooth Smart Applications
FLE Stack&Pmﬁle Test
Step 2 A screen opens up and your Blue Gecko device
(BGM111 or BGM113) should appear listed in the
DEVICE LIST.

HEALTH THERMOMETER
Select a Bluetooth Smart Device

Select your device (BGM111 or BGM113)

DEVICE LIST  Blue Gecko

(@) eomin
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Step 3 The Health Thermometer screen appears.
NoEEe P=n
Current temperature reading from the WSTK Tem- & Health Thermometer
perarure & Humidity sensor is displayed. coucero o
GM11
Select preferred temperature units with slide button TEMPERATURE
"°F[°C".
o 12:06:56
2 5 ’,“ TYPE
o Unknown
No Logged Temperatures
You can add the current temperature to
the graph by pressing the “+" button
“« @
Step 4 Add the current temperature as a bar graph indicator
with the temperature value shown numerically by Ao
pressing the LR button_ 4 Health Thermometer

CONNECTED TO
BGM111

Add a few readings to test this feature by pressing

the "+" button. TEMPERATURE
Clear the bar graph readings by pressing the 2 5 © o
"Trashcan"symbol. ot Unknown

25.4° 25.4° 25.3°

120636 120638 120639

a: @ =
[ < o o |
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Step 5 Test the temperature sensor by pressing your finger
on top of the sensor on the WSTK Main Board as
shown in figure.

The temperature reading should change.

Verify that the temperature reading changes

PR voE[Ra 3 Dl (3% 12:56
€ Health Thermometer *

CONNECTED TO
BGM111

TEMPERATURE

7 \ 12:56:16
\ / U:I:Encwn

No Logged Temperatures

You can add the current temperature to
the graph by pressing the "+” button

- o s

Step 6 Return to the "Blue Gecko™ App main menu by
pressing twice the «— button on the menu bar at the BEWOEED 5 Oa) el e
bottom left hand side of the main menu screen. & GO *

CONMNECTED TO
BGM111

TEMPERATURE

0] 12:56:16
; 8 s} TYPE

Unknown

No Logged Temperatures

You can add the current temperature to
the graph by pressing the "+" button

- o .
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3. Running the Retail Beacon Demo

Step 1

Select the Retail Beacon option from the "Blue
Gecko App" main menu.

The App will start to scan for beacons and displays
detected beacons as a list.

BGM111/BGM113 is not listed at this point.

| Blue Gecko is safe to open

Bluetooth Smart Applications

Health Thermometer

W ent and saved thermometer
[{ S.
H ermometer Prafile

BLE Stack & Profile Test
View info about nearb;
their properties

arby devices and

Step 2

Press both the Reset and PB1 push buttons on
WSTK Main Board simultaneously down and then
first release the Reset button and keep the PB1 but-
ton pressed down for a few seconds more and finally
release also PB1 to set the firmware in BGM111 /
BGM113 into Retail Beacon mode.

1. PRESS PB1 AND RESET

2. PRESS PB1 RELEASE RESET
KEEP PB1 DOWN FOR 2 SECONDS

3. RELEASE PB1

&

DEMO ENTERS RETAIL BEACON MODE

Step 3

BGM111 / BGM113 will appear in the detected Bea-
cons list on the "Blue Gecko" App screen.

The App displays the detected device's friendly
name ("BGM111" or "BGM113"), the MAC address
and UUID.

Also displayed is the RSSI numerical value.

A graphical symbol and text ("Far" / "Immediate") in-
dicates whether the beacon and the mobile phone
are close to each other or further apart.

If you select the beacon a small info screen (not
shown here) opens which also shows the TX value
of the beacon device.

& o

<«

EFa

Retail Beacon

Beacons

Unknown Far
iBeacon -77 RSS!
MAC: 00:0B:57:07:63:84
UUID: E2C56DB5-DFFB-48D2-B060-
DOF5A71096EQ0
Maijor: 1 Minor: 7
‘-‘ BGM111

7/
M
uL
)XFEEDABBADEADE
F
Unknown Far
iBeacon 97 RSS

MAC: C0:36:FC:B1:2D:46
UUID: FFFEC6D5-CFB9-AAS7-
F589-080DBC117B52

Scanning for additional beacons..

silabs.com | Smart. Connected. Energy-friendly.
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Step 4 Return to "Blue Gecko" App main menu by press-
ing once either the < icon on the top left hand side
of the screen or the « button on the left hand side of
the bottom menu bar.

. Retail Beacon

Beacons
@ Unknown Far
iBeacon -77 RSS|

MAC: 00:0B:57:07:63:84
UUID: E2C56DB5-DFFB-48D2-B060-

DOF5A71096E0

Major: 1 Minor: 7

BGM111 Immediate
@ Blue Gecko -44 RSS!

MAC: 00:0B:57:0B:4A:AS

uuID:

OxFEEDABBADEADBEEFFEEDABBADEADBEE
F

Unknown Far
iBeacon -97 RSS|
MAC: C0:36:FC:B1:2D:46
UUID: FFFEC6DS5-CFBI-AAS7-
F589-080DBC117B52

’ Scanning for additional beacons

4. Running the Key Fobs Demo

Step 1 Select the Key Fobs option from the "Blue Gecko"
App main menu.

Bl 0 open

Bluetooth Smart Applications

r I‘:‘a\l)s‘.m intelligent

BLE Stack & Profile Test
View info about nearby devices and
their properties

Bl

Step 2 The "Blue Gecko™ App will start to scan for a Key
Fobs.

BGM111/BGM113 is not listed at this point.

Fo=EEe

< KeyFobs

FOB List

Other FOBs
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Try the Built-in Demo Using an Android Mobile Phone

Step 3

Press the Reset push button on WSTK Main Board
momentarily down to select the Key Fobs part of the
firmware in BGM111 / BGM113.

Step 4

BGM111 / BGM113 should appear in the FOB List.

Press the FI ND button on the mobile device screen
to connect with BGM111 / BGM113.

Co=EEB 8

& Key Fobs

FOB List

R o0

0O

Other FOBs

Step 5

Key Fobs screen will open.

Note: Contrary to the text on the "Blue Gecko" App
screen the flicker frequency of the "LED" on the
screen does not change according to the proximity.
This is due to the fact that the BGM111 / BGM113
Key Fob functionality is not based on the RSSI val-
ue in the initial version of the BGM111 / BGM113
firmware.

& Saving screenshot...

& KeyFobs

FINDING
BGM111

The Key FOB A light is now blinking.

Its flicker frequency indicates
the proximity to this device.

Step 6

Verify that LEDO on the WSTK Main Board is ON.

LEDO will be ON as long as the mobile phone with
the App and the Key Fob (BGMA111 /BG113) are
connected and will turn OFF when the connection is
lost.

LEDO

silabs.com | Smart. Connected. Energy-friendly.

Rev.0.3 | 8
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Step 7 Test the Key Fob functionality by walking away from
the WSTK Main Board until FEUES
« the "Blue Gecko" App screen indicates that the € Kot
connection is lost by displaying the message FOB List
"DEVICE HAS DISCONNECTED" on the bottom Other FOBS

part of the screen, and

* LEDO on the WSTK Main Board turns OFF (see
figure in Step 5).

Walk back towards the WSTK Main Board until
BGM111 / BGM113 appears again on the FOB List
on the "Blue Gecko" App screen.

Press the FI ND button and verify that BGM111 /
BGM113 and the "Blue Gecko" App are again con-
nected and that LEDO turns back ON.

How to continue?

1.You can test the same demo functionalities using an iOS mobile phone as instructed in the next section.

2. Follow the instructions listed at the end of this document on how to download the Silabs Blue Gecko SDK from the Silicon Labs
web site. The SDK contains further examples to try out and the tools and docmentation required when making your own applica-
tions.

Technical Support

If you need further assistance and can not find the answer from the Silicon Labs' Knowledgebase you can contact Silicon Labs Tech-
nical Support through a web page.

Technical Support web link: www.silabs.com/support/

silabs.com | Smart. Connected. Energy-friendly. Rev.0.3 | 9
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3. Try the Built-in Demo Using an iOS Mobile Phone

1. Installing and Launching the Silicon Labs "Blue Gecko WSTK App"

Step 1 Download the Silicon Labs "Blue Gecko WSTK ‘
App" for iOS from Apple App Store Store. oo Saunalabtl 46 11:58 ;ssNED

<1 silicon labs blue gecko o
Select the download icon to install the App on your

. . Silicon Labs
iOS mobile phone. Blue Gecko W...

- e

Search

Step 2 Open the "Blue Gecko WSTK App" by selecting
ODEN iCon . esco0 Saunalahti 4G 16.53 4 3% M

1. silicon labs blue gecko ws... [}

Silicon Labs
Blue Gecko W... |-OPEN
silicon Labs )

silabs.com | Smart. Connected. Energy-friendly.
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Step 3

The main menu of the "Blue Gecko WSTK App"
will open.

The "Blue Gecko WSTK App" consists of three de-
mos selectable from the main menu of the App:

* Health Thermometer
* Retail Beacon
* Key Fobs

The fourth option in the main menu of the App is
called BLE Stack & Profile Test which enables
scanning for Bluetooth Smart devices. It lists the
MAC Address, RSSI value and some other details of
the detected devices.

Before starting to test any of the demos using the
"Blue Gecko WSTK App" make sure that you have
attached either the BGM111 or BGM113 Radio
Board on to the WSTK Main Board connectors and
that you have set up and switched on your WSTK
Main Board as instructed earlier in this guide.

The firmware inside the BGM111 / BGM113 module
on the Radio Board will default to the Health Ther-
mometer part of the demo after powering up the
WSTK Main Board.

000 Saunalahti 4G 18.22 8%

Bluetooth Smart Applications

Health Thermometer

View current and saved
thermometer readings.

Health Thermometer Profile

Retail Beacon

Identify and detect proximity
beacons related to retail
products.

Key Fobs

Detect and find Key Fobs via
intelligent alerts.

Find Me

BLE Stack & Profile Test

View info about nearby devices
and their properties.

Help
Learn more about Sillicon Labs.
Bluetooth Smart Technology

b

2. Running the Health Thermometer Demo

Step 1

Select the Health Thermometer option from the
"Blue Gecko WSTK App" main menu.

#s000 Saunalahti 4G 18.22 8%

Bluetooth Smart Applications

Health Thermometer
View currel d saved
thermomefer rdadings.
Health Thermometer Profile

Retail Beacon

Identify and detect proximity
beacons related to retail
products.

Key Fobs

Detect and find Key Fobs via
intelligent alerts

Find Me

BLE Stack & Profile Test

View info about nearby devices
and their properties.

Help

Learn more about Sillicon Labs
Bluetooth Smart Technology

Step 2

A screen opens up and your Blue Gecko device
(BGM111 or BGM113) should appear listed in the
DEVICE LIST.

Select your device (BGM111 or BGM113)

Saunalahti 4G 18.22 8%

Blueto:

oth Smart Applications

HEALTH THERMOMETER
Select a Bluetooth Smart Device

DEVICE LIST Blue Geckos  Other

(©) Bamitt

CANCEL

b4
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Step 3 The Health Thermometer screen appears.

*e000 Saunalahti 4G 18.22 R 8% 114

Current temperature reading from the WSTK Tem- € Health Thermometer
erarure & Humidity sensor is displayed. s 1o

P ! Pay

Select preferred temperature units by selecting "°F"

"o 11} TEMPERATURE °C
or "°C".

o 18:22 I )
6 TYPE
L Unknown

(¥) ADDTO GRAPH (X) cLEar
Step 4 Add the current temperature as a bar graph indicator
with the temperature value shown numerically by SeeeE Saunalant 46 1822 B Enie
pressing the "+ Add to Graph" icon. N
Add a few readings to test this feature by pressing Bt

the "+ Add to Graph™ icon.

TEMPERATURE °G

Clear the bar graph readings by pressing the "X o 18:22
Clear" icon. E 6 7 Trre
¢ Unknown

@ ADD TO GRAPH @ CLEAR

silabs.com | Smart. Connected. Energy-friendly.
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Step 5 Test the temperature sensor by pressing your finger

on top of the sensor on the WSTK Main Board as
shown in figure.

The temperature reading should change.

Verify that the temperature reading changes

eecoo Saunalahti 4G 19.40 3 100 % -
< Health Thermometer
st
TEMPERATURE °C
/ _ 19:40
( P TYPE
& Unknown
I
&) AopTOGRAPH (%) cLean
Step 6 Return to the "Blue Gecko WSTK App™" main menu
by pressing the < button on the top left part of the S €5 WD # 100 -
screen . Health Thermometer
ggNM\ﬁ:‘\ EDTO
TEMPERATURE °C
o 19:40
; 7 8 TYPE
. Unknown
() ADDTO GRAPH (%) cLear
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3. Running the Retail Beacon Demo

Step 1 Select the Retail Beacon option from the "Blue
Gecko WSTK App" main menu.

#4000 Saunalahti 4G 18.22

Bluetooth Smart Applications

BGM111/BGM113 is not listed at this point.

Health Thermometer
View current and saved
thermometer readings.

Health Thermometer Profile

Retail Beacon

Identify and Hetect proximity
beacons relatdy to retail
products.

Key Fobs

Detect and find Key Fobs via
intelligent alerts.

Find Me

= BLE Stack & Profile Test
View info about nearby devices

and their properties.

Help
Learn more about Sillicon Labs
Bluetooth Smart Technology

Step 2 The App will start to scan for beacons. 7 ‘
Retail Beacon
Looking for Beacons...
Step 3 Press both the Reset and PB1 push buttons on

WSTK Main Board simultaneously down and then
first release the Reset button and keep the PB1
button pressed down for a few seconds more and
finally release also PB1 to set the firmware in ‘ e
BGM111/BGM113 into Retail Beacon mode. B

SILICON LABS reser

1. PRESS PB1 AND RESET 8’7 J
2. PRESS PB1 RELEASE RESET
KEEP PB1 DOWN FOR 2 SECONDS

3. RELEASE PB1
DEMO ENTERS RETAIL BEACON MODE
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Step 4 BGM111/ BGM113 will appear in the detected _
Beacons list on the "Blue Gecko WSTK App" 8 Seunen €6 1828
screen. £ Retail Beacon

READING FROM CLOSEST BEACON

The App displays the detected device's friendly

name ("BGM111" or "BGM113"), the MAC ad- @ SR

dress and UUID. AmeEe

Also displayed is the RSSI numerical value. 2ot e
A graphical symbol and text ("Far" / "Immediate") e

indicates whether the beacon and the mobile
phone are close to each other or further apart.

@ Still scanning...

Step 5 Return to "Blue Gecko WSTK App" main main
menu by pressing the < button on the top left part
of the screen.

0o Saunalahti 4G 18.24

Retail Beacon

READING FROM CLOSEST BEACON

@ BGM111
Blue Gecko
-43 Immediate (i

feedabbadeadbeeffeedabbadeadbeef

@ Still scanning...

4. Running the Key Fobs Demo

Step 1 Select the Key Fobs option from the "Blue
Gecko WSTK App" main menu.

»00 Saunalahti 4G 18.22 B%L 14

Bluetooth Smart Applications

Health Thermometer
View current and saved
thermometer readings.

Health Thermometer Profile

Retail Beacon

Identify and detect proximity
beacons related to retail
products.

Key Fobs

Detect and f ey Fobs via
intelligent algrts

Find Me

BLE Stack & Profile Test

View info about \'\EB’DY devices
and their properties.

Help
Learn more about Sillicon Labs
Bluetooth Smart Technolegy
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Step 2 The "Blue Gecko WSTK App" will start to scan
for a Key Fobs.

#4000 Saunalahti 4G 2018

( Key Fobs
BGM111/BGM113 is not listed at this point.

OTHER FOBS

Step 3 Press the Reset push button on WSTK Main
Board momentarily down to select the Key Fobs _ bl
part of the firmware in BGM111 / BGM113. ‘ .

Blue Gecko

BGMI11-A

Step 4 BGM111 / BGM113 should appear in the FOB

N #sc00 Saunalahti 4G 18.25
List.

( Key Fobs

Press the FI ND button on the mobile device
screen to connect with BGM111 / BGM113.

FOB LIST

BGM111

OTHER FOBS
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Step 5 Key Fobs screen will open.

Note: Contrary to the text on the "Blue Gecko
WSTK App" screen the flicker frequency of the
"LED" on the screen does not change according
to the proximity. This is due to the fact that the
BGM111/ BGM113 Key Fob functionality is not
based on the RSSI value in the initial version of
the BGM111 / BGM113 firmware.

#8000 Saunalahti 4G 18.25

( Key Fobs

FINDING
BGM111

The Key FOB A light is now
blinking.

Its flicker frequency indicates
the proximity to this device.

Step 6 Verify that LEDO on the WSTK Main Board is ON.

LEDO will be ON as long as the mobile phone with

the App and the Key Fob (BGMA111/BG113)
are connected and will turn OFF when the con-
nection is lost.

LEDO

Step 7 Test the Key Fob functionality by walking away
from the WSTK Main Board until

» the "Blue Gecko WSTK App" screen indi-
cates that the connection is lost by displaying

the message "DISCONNECTING FOB" on the

App screen, and

« LEDO on the WSTK Main Board turns OFF
(see figure in Step 6).

Walk back towards the WSTK Main Board until
BGM111 / BGM113 appears again on the FOB
List on the "Blue Gecko WSTK App" screen.

Press the FI ND button and verify that BGM111 /

BGM113 and the "Blue Gecko WSTK App" are

again connected and that LEDO turns back ON.

Saunalahti 4G 18.25

X

Disconnecting Fob...

How to continue?

1.You can test the same demo functionalities using an Android mobile phone as instructed in the previous section.

2. Follow the instructions listed at the end of this document on how to download the Silabs Blue Gecko SDK from the Silicon Labs
web site. The SDK contains further examples to try out and the tools and docmentation required when making your own applica-

tions.

Technical Support

If you need further assistance and can not find the answer from the Silicon Labs' Knowledgebase you can contact Silicon Labs Tech-

nical Support through a web page.

Technical Support web link: www.silabs.com/support/

silabs.com | Smart. Connected. Energy-friendly.
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4. Get Started with Your Own Development

To learn more about the Blue Gecko Bluetooth Smart Modules and to try other demos and examples:
* Go to: www.silabs.com/bluetooth-getstarted.
» Create an account and log in.
» Download the QSG108: Blue Gecko Bluetooth Smart Software Quick-Start Guide to learn more about the Bluetooth Smart soft-
ware, SDK, tools and other demo applications.
* Download the UG122: Blue Gecko Wireless Starter Kit User's Guide to learn more about the Wireless Starter Kit.
* Download the Blue Gecko Bluetooth Smart Software Development Kit and install it to test the other example projects and to start
developing your own applications.
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http://www.silabs.com/bluetooth-getstarted

Simplicity Studio

One-click access to MCU and
wireless tools, documentation,
software, source code libraries &
more. Available for Windows,
Mac and Linux!

loT Portfolio SW/HW Quality Support and Community
www.silabs.com/loT www.silabs.com/simplicity www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using
or intending to use the Silicon Laboratories products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and
"Typical" parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Laboratories reserves the right to
make changes without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the
included information. Silicon Laboratories shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses
granted hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent
of Silicon Laboratories. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant
personal injury or death. Silicon Laboratories products are not designed or authorized for military applications. Silicon Laboratories products shall under no circumstances be used in
weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information

Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®, EFM32®,
EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers", Ember®, EZLink®, EZRadio®, EZRadioPRO®, Gecko®,
ISOmodem®, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress® and others are trademarks or registered trademarks of Silicon Laborato-
ries Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or brand
names mentioned herein are trademarks of their respective holders.
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