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No copying or reproduction of this document, in part or in whole, is permitted without the consent of LAPIS Semiconductor Co., Ltd.
The content specified herein is subject to change for improvement without notice.

Examples of application circuits, circuit constants and any other information contained herein illustrate the standard usage and
operations of the Products. The peripheral conditions must be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any damage
arising from any inaccuracy or misprint of such information, LAPIS Semiconductor shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the
Products. LAPIS Semiconductor does not grant you, explicitly or implicitly, any license to use or exercise intellectual property or other
rights held by LAPIS Semiconductor and other parties. LAPIS Semiconductor shall bear no responsibility whatsoever for any dispute
arising from the use of such technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or devices (such as audio visual
equipment, office-automation equipment, communication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While LAPIS Semiconductor always makes efforts to enhance the quality and reliability of its Products, a Product may fail or
malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the possibility of physical injury, fire
or any other damage caused in the event of the failure of any Product, such as derating, redundancy, fire control and fail-safe designs.
LAPIS Semiconductor shall bear no responsibility whatsoever for your use of any Product outside of the prescribed scope or not in
accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires an extremely high level
of reliability the failure or malfunction of which may result in a direct threat to human life or create a risk of human injury (such as a
medical instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-controller or other safety device).
LAPIS Semiconductor shall bear no responsibility in any way for use of any of the Products for the above special purposes. If a Product
is intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under the Foreign Exchange
and the Foreign Trade Law, you will be required to obtain a license or permit under the Law.

Copyright 2012-2013 LAPIS Semiconductor Co., Ltd.
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Preface

This user’s manual describes the functional specification of PC application bundled with evaluation
kit for the Bluetooth® Low Energy ML7105.
The following related manual is available and should be referenced as needed.

ML7105 data sheet

ML7105 user’s manual

Bluetooth Application Controller Interface (BACI) Command Manual
ML7105 Wireless Sensor Node BOARD (WSN7105GD-01) Hardware Manual
ML7105 USB BOARD Hardware Manual

Wireless Sensor Node Application for ML7105 Evaluation Kit User’s Manual
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Classification  Notation

Notation

Description

® Numeric value 0xnn

Obnnnn
® Address Oxnnnn_nnnn
® Unit word, W
byte, B
Mega, M

Kilo, K (uppercase)
Kilo, k (lowercase)
Milli, m

Micro, p

Nano, n

Second, s (lowercase)

® Terminology  "H" level

"L" level

@ Register description

Represents a hexadecimal number.
Represents a binary number.

Represents a hexadecimal number. (indicates Oxnnnnnnnn)

1 word = 32 bits
1 byte = 8 bits
10°

21°=1024
10%=1000

10°

10°

10°

Second

Signal level on the high voltage side; indicates the voltage level of V4 and
Vou as defined in electrical characteristics.

Signal level on the low voltage side; indicates the voltage level of V,_and
Voo as defined in electrical characteristics.

Read/write attribute: R indicates read-enabled; W indicates write-enabled.
MSB: Most significant bit in an 8-bit register (memory)
LSB: Least significant bit in an 8-bit register (memory)
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1. General Description

This document describes operating manual of PC appliation software bundled to evaluation kit ML7105. The Kit inlcude
USB dongle + ML7105 wireless module as HOST role, and Sensor Node + ML7105 wireless module as Peripheral role.
Please refer to hardware manual for both environment. PC application for evaluation kit ML7105 control Sensor Node and
receive data from Sensors mouted on Sensor Node over Bluetooth Low Energy network. The profile is based on the
proprietary profile and is called VSP (Vendor Specific Profile). It is possible to perform the feature of the simple data
transmission of Bluetooth Low Energy.

1.1 System Overview
Figure 1.1 shows the protocol stack configuration figure of the Bluetooth Low Energy with using ML7105. ML7105

contains the Bluetooth Low Energy stack and can communicate with windows PC via Virtual Com Port over USB interface.
In Windows PC application, profile and control software are implemented. Software architecture is shown below.

F )
Application
A
\ 4 :
Profile (VSP, HRP) > Windows PC
A :
\ 4
Bluetooth Application Controller Interface (BACI) Host
—_— e e —e— e——e——— e — Virtual Com Port over USB _ _ —
2
Bluetooth Application Controller Interface (BACI) Controller
S
\ 4
> ML7105
Bluetooth Low Energy Host (GAP, GATT, SMP, etc)
S
\ 4
Bluetooth Low Energy Controller (LL, etc)
J

Figure 1.1 Protocol stack configuration

Figure 1.2 shows the system overview of the evaluation kit ML7105. PC application has master side (HOST or Central
role). Connection between USB conversion board and Windows PC is Virtual Com Port over USB.

;- USB Dongle -----c-zzoocceeeooeeeey
usB [l mL7105
<« Conversion Wireless
Board || Module
<D ; Q

Bluetooth Low Energy(Master)

--- Wireless Sensor Node ------===-----~

————
N
mL7105 ||
Wireless | || Sensor Board
Moadule | ! LEASE
<>

Bluetooth Low Energy(Slave)

Figure 1.2 System overview
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1.2 PC application Software Package

PC application software for evaluation kit ML7105 includes following files.
baci_app_rev4.exe : command line application executable
baci_app_config.txt : Initial setup file
README_BACI_PC_APP.txt : Simplifized version of user’s manual

¢ G:¥work_dir¥baci_app_rev4¥baci_app revd exe

Sendina RESET... o
TH: 11 00L 2

0 - Exit

1 - Refresh

7 - Advert ise/Scan & Connect
3 - Bond

4 - Disconnect

% - Read Connection R331

- Add to white |ist
- Clear white |ist

-1 o

% - Connection Parameter Update

- HRS Operat ions
- Temperature Operations
Battery Operations

- Accelerometer Operations
LED Operations

[ ———
e D P —
I

20 - GATT Client Operations

Your Option 7

Enter wou choice : Recaived Startup

Fead local device address ...

Ti: Th10L3

Received Command Complete Event

Status [0x00]

Length of the command complete event packet [0x0C]
Dumping Event Data

0=01 0202 0x03 0203 0202 0x01 0xD1 002 0x03 003 002 0D
Public dddress: 0xD1-02-D3-03-02-01

Random Static Address: 0xD1-02-03-D3-02-D1

Figure 1.3 baci app rev4
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1.3 Initial setup
1.3.1 Configuration of M

ML7105 wireless module has to be in BACI over UART mode. As a default, ML7105 wireless module will be provided by
physical layer of BACI mode either over SPI or over UART. See ML7105 USB BOARD

BACI mode. It is possible to select
Hardware Manual for more detail.

L7105 wireless module

1.3.2 Configuration of BT transport

When ML7105 USB board is conn

ected to PC, a Com port number will be assigned if you have installed driver software for

USB serial 1C properly. You can check assigned Com port number by using device manager.

No flo

Com port has to be configured as s

USE Serial Port (COM20307 047+ @g|

248 | A-FORE | 15404 68

Bit rate /
Data bit / :
|

[ SRR E A ][ BEECE R

No parity
Stop bit 1

W control /

(

OF | [ Fet

]

Figure 1.4 UART port configuration

hown above, 57.6kbps baud rate, 8bit data, no parity, 1-stop bita and no flow control.

Same information has to be configured in *baci_app_config.txt’

BT Transport settings

17
1
I
1
1

## Transport selection: UART 0, USB 1, SOCKET 2

HCI_TRANSPORT=0

# UART Transport device

settings

# For Ports greater than COM9 on Windows devices, UART Device Name
# should be of the format "¥¥.¥COMX'
BT_UART_DEVICE_NAME=¥¥¥COM20

BT_UART_DEVICE_BA

UD=57600

1.3.3 Configure BD_ADD and address type

In the *baci_app_config.txt’ there i

s section configure BD_ADDR for peer device and address type.

#

Local Device settings

I
fras
"

BT_LOCAL_DEVICE_NAME=MindTree

# Sensor Node

BT_PEER_DEVICE_ADDR=070001000571

# Public 0, Random 1

BT_PEER_DEVICE_ADDR_TYPE=0

FEXL7105_PCapp-02
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Please mind that BD_ADDR has to be written LSO to MSO.

#BT_PEER_DEVICE_ADDR_TYPE=0 for Public address
#BT_PEER_DEVICE_ADDR_TYPE=1 for Random address.

1.3.4 Configure device role

In the “baci_app_config.txt’ there is section configure device role.
## Device Role: Peripheral 0 or Central 1
BT _DEVICE_ROLE=1
#BT_DEVICE_ROLE=1 for Central (Host) device
#BT_DEVICE_ROLE=0 for Peripheral (Sensor) device

1.3.5 Advertizing parameters

In the *baci_app_config.txt’ there is section configure advertizing parameters. Table 1.1 shows advertizing parameter. In the
‘baci_app_config.txt’ file, there are two type of advertizing parameters are described. One for Bonded device, the other for
UnBonded device, which parameters starting from “BT_PERIPHERAL_BONDED_XXXX” and
“BT_PERIPHERAL_UNBONDED_XXXX" respectively. (Here XXXX will be filled in parameter name shown Table.1.1.

Table 1£ Advertisement parameters

Value | Value

Advertisement Parameter
[dec] | range

Parameter Description

ADVERTISING_INTERVAL_MIN 32 zlgngi Advertizing interval minimum, 20 msec (32 x 0.625ms)

20ms-

ADVERTISING_INTERVAL_MAX 32 10.24 Advertizing interval maximum, 20 msec (32 x 0.625ms)

0: Connectable undirected advertising (ADV_IND)
1: Connectable directed advertising (ADV_DIRECT_IND)

ADVERTISING_TYPE 0 0-3 2: Scannable undirected advertising (ADV_SCAN_IND)
3:Non connectable undirected advertising (ADV_NONCONN_IND)
0: Public Device Address (default)
OWN_ADDR_TYPE 0 0-1 1: Random Device Address
) 0: Public Device Address (default)
DIRECT_ADDR_TYPE 0 0-1 1: Random Device Address
ADVERTISING_CHANNEL_MAP 7 0-7 Channel map for advertizing, all channels (37, 38, 39) enabled

0: Allow Scan Request from Any, Allow Connect Request from Any
1. Allow Scan Request from White List Only, Allow Connect
Request from Any

ADVERTISING_FILTER_POLICY 0 0-3 2:Allow Scan Request from Any, Allow Connect Request from
White List Only.

3 Allow Scan Request from White List Only, Allow Connect
Request from White List Only.

1.3.6 Scan parameters

Table 1.2 shows scan parameter. In the ‘baci_app_config.txt’ file, there are two type of scan parameters are described. One for
Bonded device, the other for UnBonded device, which parameters starting from “BT_CENTRAL_BONDED_XXXX" and
“BT_CENTRAL_UNBONDED_XXXX” respectively. (Here XXXX will be filled in parameter name shown Table.1.2.

Table 1.2 Scan parameters

Value | Value

Scan Parameter
[dec] | range

Parameter Description

0: Passive Scanning. No SCAN_REQ packets shall be sent.
LE_SCAN_TYPE 1 01 1: Active scanning. SCAN_REQ packets may be sent.
2.5ms
LE_SCAN_INTERVAL 64 -10.2 | Scanning interval, 40 msec (64 x 0.625ms)
4s

FEXL7105_PCapp-02 4
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2.5ms
LE_SCAN_WINDOW 64 -10.2 | Duration of scanning, 40msec (64 x 0.625ms)
4s
0: Public Device Address (default)
OWN_ADDRESS_TYPE 0 01 1: Random Device Address
0: Accept all advertisement packets (default).
SCANNING_FILTER_POLICY 0 0-1 1: Ignore advertisement packets from devices not in the White List

Only.

1.3.7 Connection request parameters

Table 1.3 shows parameter used for connection request. In the ‘baci_app_config.txt’ file, there is a set of parameters for
connection request, which parameters starting from “BT_CENTRAL_ XXXX”. (Here XXXX will be filled in parameter name

shown Table.1.3

Table 1.3 Connection reguest parameters
Connection request Parameter el | welue Parameter Description
[dec] | range
2.5ms
LE_SCAN_INTERVAL 4 -10.2 | Scanning interval, 2.5 msec (64 x 0.625ms)
4s
2.5ms
LE_SCAN_WINDOW 4 -10.2 | Duration of scanning, 2.5 msec (64 x 0.625ms)
4s
0: White list is not used to determine which advertiser to connect
to. Peer_Address_Type and Peer_Address shall be used.Accept
INITIATOR_FILTER_POLICY 0 0-1 all advertisement packets (default).
1: White list is used to determine which advertiser to connect to.
Peer_Address_Type and Peer_Address shall be ignored.
0: Public Device Address (default)
OWN_ADDRESS_TYPE 0 0-1 1: Random Device Address
7.5ms | Minimum value for the connection event interval.
CONN_INTERVAL_MIN 40 “4s | 50 msec (40 x 1.25ms)
7.5ms | Maximum value for the connection event interval.
CONN_INTERVAL_MAX 56 “as | 70 msec (56 x 1.25ms)
CONN_LATENCY 0 0-500 | Slave latency for the connection in number of connection events.
0-320 | Supervision timeout for the LE Link.
SUPERVISION_TIMEOUT 955 0 9550 msec (955 x 10ms)
0-655 Information parameter about the minimum length of connection
MINIMUM_CE_LENGTH 32 35 needed for this LE connection.
20 msec (32 x 0.625ms)
0-655 Information parameter about the maximum length of connection
MAXIMUM_CE_LENGTH 32 35 needed for this LE connection.

20 msec (32 x 0.625ms)

FEXL7105_PCapp-02
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1.3.8 Connection update parameters

Table 1.4 shows parameter used for connection update. In the ‘baci_app_config.txt’ file, there is a set of parameters for
connection update, which parameters starting from “BT_PERIPHERAL_XXXX”. (Here XXXX will be filled in parameter
name shown Table.1.4.

Table 1.4 Connection updated parameters

Value | Value

Connection update parameter [dec] | range

Parameter Description

7.5ms | Minimum value for the connection event interval.

CONN_INTERVAL_MIN 40 “4s 50 msec (40 x 1.25ms)

CONN_INTERVAL_MAX 56 7:54n;s ;/Ioa)rii]?éjcrr} g/gl)L(Jel .fgé r';hse) connection event interval.
CONN_LATENCY 0 0-500 | Slave latency for the connection in number of connection events.
SUPERVISION_TIMEOUT 955 0-320 | Supervision timeout for the LE Link.

0 9550 msec (955 x 10ms)

0-655 Information parameter about the minimum length of connection
MINIMUM_CE_LENGTH 32 35 needed for this LE connection.
20 msec (32 x 0.625ms)

0-655 Information parameter about the maximum length of connection
MAXIMUM_CE_LENGTH 32 35 needed for this LE connection.
20 msec (32 x 0.625ms)

FEXL7105_PCapp-02 6
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2. Operating Manual

2.1 Command Window

When configuration of ‘baci_app_config.txt” completed, it is now ready to start up application ‘baci_app_rev4.exe’.

By double click application icon, you will see command line window with following start up message. After starting up, the
application performs to read own local device address. Please confirm the display of address information which is in red line as

below.

ey | G:¥work_dir¥baci app revd¥baci app revd exe

Sending RESET. ..

0 - Exit

1 - REefresh

? - bAdvertize/Scan & Connect
3 - Bond

4 - Disconnect

h - Read Connect ion RSSI

G - Add to white |ist

7 - Clear white |ist

8 - Connection Parameter Update
10 - HRS Operat ions

11 - Temperature Operations
Battery Uperations

13 - Accelerometer Operations
LED Operations

ju— ju—y
= o)
I |

200

GATT Client Operations

four Option ?

TH: 1100L 2

Enter wou choice @ Received Startup

Fead local device address ...

TH: Tb10L3

Received Command Complete Bvent

Status [0x00]

Lenzth of the command complete event packet [0x0C]

Ourmping Event Data
(el (02 0303 (5013 0502 001 sl 0502 0502 0503 0507 001

Public Address: 0x01-02-D3-03-02-01
Rardom Static Address: 0x01-D2-D3-D3-D2-D1

Figure 2.1 baci app rev4
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2.2 Debug Messages

After starting up, the application issues the reset command and read command of local address to ML7105. The following
messages are related to the first reset command.

Sending RESET...
TX:1100L2

The meaning of the character string which continues behind "TX:" is as follows.

BACI packet type = 0x01 (BACI command packet)

Opcode/Event type = 0x01 (Reset command)

Parameter total length = 0x00 (Reset command does not have any parameters)
1st byte of parameters (If parameter total length is zero, then ignore this byte)
Identifier of "Length"

Total packet length excluding packet type = 0x02

NFOO PR -

After the application issues BACI reset command, the application will receive the Start-up event from ML7105 as follows.

Received Startup '

After receiving of the Start-up event, the application will issue the read command of local address.

Read local device address ...
TX:1b10L3

The meaning of the character string which continues behind "TX:" is as follows.

BACI packet type = 0x01 (BACI command packet)

Opcode/Event type = 0xOB (Read Local Device Address command)
Parameter total length = 0x01

1st byte of parameters = 0x00 (Read Public Static Random Address)
Identifier of "Length"

Total packet length excluding packet type = 0x03

Wwrror ok

After the application issues Read Local Deice Address command, the application will receive the Command Complete
event from ML7105 as follows.

Received Command Complete Event

Status [0x00]

Length of the command complete event packet [0x0C]

Dumping Event Data

0xD1 0xD2 0xD3 0xD3 0xD2 0xD1 0xD1 0xD2 0xD3 0xD3 0xD2 0xD1
Public Address: 0xD1-D2-D3-D3-D2-D1

Random Static Address: 0xD1-D2-D3-D3-D2-D1

Regarding the detail of the format of Command/Event, please refer to “Bluetooth Application Controller Interface
(BACI) Command Manual.

FEXL7105_PCapp-02 8
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2.3 Navigation menu

Figure2.3.1 shows state diagram of PC application for evaluation kit ML7105.

| Start up I

| Start app.

Return
automatically

Return

Return 5 .
automatically

automatically

From any
sub state

[ Heart Rate

Temperatur Battery Acceleromete LED control
Services

GATT client
Services Services Services Services

Operations

Figure 2.3.1 Menu navigation

In each service sub state, basically same principle of sub menu navigation to be applied.

10,11,12,13,14 0

GATT dB ready

()

Notlflcatlon read/wrlte

Figure 2.3.2 Service state

2.4 Refresh and Exit

In the command line window, there are menu displaying available command called “refresh”. By typing “1”, you can
display available command whenever software is waiting for input.
In any state, you can exit from current state to preveously located state by typing “0”.

FEXL7105_PCapp-02 9
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2.5 Connection setup

3 options of the connection setup are supprted by PC application for the master device.

1. Scanning device in the config file and establish connection (added option to change connection parameter)
2. Scanning device in the white list and establish connection

3. Scanning device address and establish connection

Figure 2.5.1 shows screenshot when PC app performing scan&connect by typing “0” and “2”. 3 options are shown.

et G:¥work_dir¥baci_app_rev4¥baci_app_revd exe

? - hdvertise/Scan & Connect
3 - Bond
4

- Disconnect

b - Read Connect ion RSSI

bdd to white |ist
Clear white |ist

e =]

3 - Cormection Farameter Update

0 - HRS Operations

- Temperature Operations

- Battery Operations

- hocelerometer Operat ions

1
1
1
1
1 LED Operations

de D e —

20 - GATT Client Operations

four Option 7
Enter vou choice @ 2
1 - bdvertise, 0 - Scan & Connmect 2: 0

Cornect to...

1. Device in config

2. Device from Whitelist
3. Mther device

Figure 2.5.1 Scanning and Connect options

2.5.1 Connection with device in the config file

Figure 2.5.2 shows screen shot when selecting optionl in “Scan & Connect” menu 2. Pre-defined BDADDR wrtten in
baci_app_config.txt is scanned and connected if the device was found by scan process.

In baci_app_config.txt, BDADDR is defined as shown below. The public address “d1 d2 d3 d3 d2 d1” is listed. In the end
of command lines, there is a message showing “Received Connection Complete Event” and the address of connected
device.

#  Local Device settings

BT_LOCAL_DEVICE_NAME=MindTree

BT _PEER_DEVICE_ADDR=d1d2d3d3d2d1
#BT _PEER_DEVICE_ADDR=070001000571
# Public 0, Random 1

BT _PEER_DEVICE_ADDR_TYPE=0

FEXL7105_PCapp-02 10
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oo | G:¥work_dir¥baci_app_rev4¥baci_app_revd.exe

20 - GATT Client Operations |

four Option ?

TH: 1404002  wreee Sending of Wakeup command
Erter wou choice : Received Command Complete Event
Status [0xd0]

Length of the command complete event packet [0x00]
Dumping Event Data

TH:1f300L32 0 eee Sending of Configure command (Start of scanning)
Received Advertising Report Event

Event Twpe [0x00]

bddress Twpe [0:00] _J
tddress: 01-02-D3-03-02-01 % ..., Receiving of Advertising data

Dumping Advertising Data

0x02 0x07 0:08 0x07 0x03 0x04 0x18 0x09 0x18 0x00 0x18 0x09 0x08 0xd42 0x6C 0x75
0565 0xdC 069 0x74 0wdh

RSST [0xD4] i _
T: 122391L%  tttee Sending of Set_adv_scan command (Stop of scanning)
TA: 13184 L1 wreees Sending of Connect command

[ATTI:[0:00]: Received ATT Event 0x81 with result 0x0000

[0:00]: Received Conmection Indtication, Result 000001

Received Connection Complete Event  «e-e Receiving of Connection Complete event
Peer BD A00R: D1-D2-D3-03-02-D1. Twvpe 0x00

Status [0x00], Cornection Handle [0x0080]

=

Figure 2.5.2 Connection with device in the cofig file

There is an option to change connection parameter such as connection interval so that shorted or longer interval of
connection events. Following snapshot reprents menu changing connection parameter when master start scanning.

e | G:¥work _dir¥baci_app rev4¥baci app_rev4_exe

four Option ? |
Erter wou choice @ 2
1 - hdvertise, 0 - Scan & Connect 7: 0

Conrect fo... _
1. Device in config

7. Device fram Whitelist

3. Other device

1
Update Cormection Params? (1/0): 1

Erter the Scan Interval (in HEX): 40

Erter the Scan Window Cin HEX): 40

Erter the Initiator Filter Policy (in HEX): O
Erter the Own Address Twpe (in HEX): 0

Erter the Min Conrection Interval (in HEX): 6
Erter the Max Conrection Interval (in HEX): 6
Erter the Cornection Latency (in HEX): O
Erter the Supervision Timeout (in HEX): 100
Erter the Max CE Length (in HEX): 0

Erter the Min CE Length (in HEX): 0

Sending WAKEUP ...

Fig. 2.5.2.1 Changing connection parameter
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Figure 2.5.3 shows Message Sequence Chart (MSC) while establishing baseband connection. Scanner send connection
request and received Sensor Node as CONNECT_REQ (at Frame #1533)

[Bi Message Sequence Ghart {MSG) \_:\|E|EJ
File Edit View Help

BALR AROSO B&&

| All Layers | Cirl Summary | Non=Msa Summary | LE BB | LE ADV| LE DATA LE LL J

[Freme#t[Time [IELM | [LEDATAM] [SCANNER] [ [EBB_A | [ LEBEB | [ADVERTISER] [LEDATA S| [ LELLS |
{ AdvA=(710500010007 )

ADY Channel PDU

{ Channel=38 - 2426 MHz, Status=0k )
ADV_IND
{ AdvA=0x710500010007

1,531 09:14:33.085135

ADY Channel FDU

{ Channel=39 - 2480 MHz, Status=0k )
ADY_IND
{ AdvA=0x710500010007 )

1,032 09:14:33.090135

ADY Channel PDU
Wew connection —>
e { Channel=39 - 2480 MHz, Status=0k )

CONNECT_RE
Mew connection '—D rE—
{ InitA=0xd1d2d3d3d2d1, AdvA=0x710500010007 )

Baseband connection created

1,933 09:14:33.090413

1,933 09:14:33.090413

7 = i . DATA Channel PDU
T emEe BV T Channel=12 - 2430 MHz, Status=0k ) L
i 14035, LL Data PDU (empty)

{ NESN=D0, SNI=EI, MD=0, Length=0)

DATA Channel FDU

{ Channel=12 - 2430 MHz, Status=0k )

1535 09 14:38.09077 11 Mata PRI (amnt v

For Help Fress F1

Figure 2.5.3 MSC Connection Setup

2.5.2 Connection with device in the White lists

The White lists is a list of remote device address, can be used for device filtering. It can be used to limit remote device to
advertise, scan and connection procedures. Following example shows usage of white lists. Figure 2.5.4 is showing case
when putting device into white list, in this application, user has to input address type and device address manualy.

et | G:¥work_dir¥baci_app revd¥baci _app revd exe

four Option ?

Enter vou choice @ B

Erter Device Twpe in Hex (0-Public, 1-Random): 0

Erter Device Address inm Hex (LSO first): d1 d2 o3 3 42

0 - Exit
1 - Refresh

Omission

20 - GATT Client Operations

four Option 2
T:12081La =onee Sending of White_list (Add)

Enter vou choice : Received Command Complete Event
Status [0x00]

Lenzth of the command complete event packet [Dx00]
Dumeing Event Data

Figure 2.5.4 Putting device address in the White Lists

FEXL7105_PCapp-02 12
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Once the device was registerd in the White Lists, option2 of “Advertise/Scan & Connect” will establish connection with
device in the white lists. Figure 2.5.5 shows case when connecting device in the White Lists. In this example, connection is
established because device address “d1 d2 d3 d3 d2 d1” is already registered in the White Lists”.

e+ | G:¥work_dir¥baci_app revd¥baci app revd_exe HE E
‘four Option ?

Erter wou choice @ 2
1 - Advertise, 0 - Scan & Connect ?: 0

Connect to...

1. Device in confiz

7. Device from Whitelist
3. Other device

2
lUpdate Cornection Params? (1/00: 0

Sending WAKELP ...

Té: 1400L2  weees Sending of Wakeup command

0 - Exit
1 - Refresh

Omission

20 - GATT Client Operations

‘four Oetion 2

Feceived Command Complete Event

Erter vou choice @ Status [0x00]

Length of the command complete event packet [0x00]
Dumeing Event Data

Te: 1 fann 2y eeeee Sending of Configure command (Start of scanning, FilterPolicy=0x01)
Received Advertising Report Event
Evert Twpe [0x00]

bddress Twpe [0x00]

bddress: D1-02-03-D3-02-01
Oumping Advertising Data

002 0201 0x08 0:07 0203 008 0x18[ 0x09 0x18 0:00 0218 009 008 0242 0:6C 0x75
065 0240 0x63 0x74 0x45

RST [0x02] _ )

Té: 12031185 =" Sending of Set_adv_scan command (Stop of scanning)
TH: 18194 L 1 =xee- Sendina of Connect command

CATTI:[0x00]: Received ATT Event 0x81 with result 0x0000

L0x00]:Recaived Connect ion Indtication, Result 0x0000!

Received Conmection Complete Event ..... Receiving of Connection Complete event
Peer BD ADDR: D1-D2-D3-03-D2-D1. Twpe 0x00

Status [0x00], Correction Handle [0x0060]

----- Receiving of Advertising data

=

Figure 2.5.5 Connecting device in the White Lists
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Current version of PC application support to clear the White Lists. Figure 2.5.6 shows case when clear the White Lists.

e | G:¥work_dir¥baci_app_revd¥baci_app _revd.exe !E x
14 - LED Operations =

20 - GATT Client Operations

four Option ?
Enter wou choice @ 7

20 - GATT Client Operations

Your Option ? , L
T 12080La  ==="" Sending of White_list (Clear)

Erter vou choice @ Received Command Complete Event
Status [0x00]

Length of the command complete event packet [0x00]
Dumping Event Data

Figure 2.5.6 Clear the White Lists

Next example shows when trying connection establishment while white lists is empty, connection will not be established
because white lists is empty.

o | G:¥work_dir¥baci_app_rev4¥baci_app revd exe

four Option ? =
Erter vou choice @ 2
1 - Advertise, 0 - Scan & Connect 7: 0

Connect to...

1. Device in config

7. Device from Whitelist
3. Other device

2
[ Flease add device to whitelist ]

0 - Exit
1 - Refresh

o

? - bdvert ize/Scan & Connect

Figure 2.5.7 Connection with empty white lists

FEXL7105_PCapp-02 14



LAPIS

R PC applicatoion for ML7105 evaluation kit User’s Manual

2.5.3 Scanning device address and establish connection

If the device address of remote device is unknown, it is possible to know by scanning device with option3 of
“Advertise/Scan & Connect” menu. Scanning device with dummy address will list found device address.

et G:¥work_dir¥baci app rev4¥baci app revd exe

four Oetion ?
Erter vou choice @ 7
1 - Advertise, 0 - Scan & Connect 7: 0

Cornect to...

1. Device in confisg

7. Device from Whitelist
3. Other device

3
Erter Device Tvpe in Hex (0-Public, T-Random): 0
Erter Device Address in Hex (LSO first): 00 Q000D
Update Cornect ion Params? (1/07: 0

Sending WARELF ...

0 - Exit
1 - Refresh

Omission

20 - GATT Client Operations

Your Option ?

T<: 1 400L2 =eeee Sending of Wakeup command
Enter wou choice @ Received Command Complete Event
Status [0:00]

Length of the command complete event packet [0x00]
Dumping Event Data

TH: 1T £300L32 weees Sending of Configure command (Start of scanning)
Received Advertising Report Event

Event Type [0x00]

bddress Tvpe [0x007]

[ bddress: 01-02-03-03-02-01 ]

Lumzing Advertising Lata

002 0x01 008 007 0303 008 0x18 0209 0x18 0x00 0x18 09 008 0xd2 060 075
Dx65 0x4C 0x89 0x74 Oxdb

RS5I [0x01]

Figure 2.5.8 Scanning device address

In the end of comman lines, found device “d1 d2 d3 d3 d2 d1” is listed. By using found device address with option3, it is
possible to connect to arbitary device address.
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2.5.4 Advertising

PC application can perform as slave role also. If you select option 1 (“Advertise”) in “Advertise/Scan & Connect” menu,
the device will start advertising. Figure 2.5.9 shows case when advertising.

o G:¥work_dir¥baci_app_revd¥baci_app_revd exe

TH:
TH:

Your Option ? -
Erter vou choice @ 2

1 - Advertise, 0 - Scan & Conrect ?: 1

Sending WAKELP ...

0 - Exit
1 - Refresh

Omission

20 - GATT Client Operations

our Option 7
TH: 1400L2 00 e Sending of Wakeup command

Erter vou choice : Received Command Complete Event
Status [0x00]

Lenzth of the command complete evert packet [0x00]
Dumping Event Data

12317
11301

OL1E e Sending of Set_adv_data command
L3z .. Sending of Configure command (Start of advertising)

-

Figure 2.5.9 Advertising

& Message Sequence Ghart (MSG)

File Edit “iew Help
ALAL ZIHOSO &22&
All Lavers | Gl Summary | Non-Msg Summary | LE BB | LE ADV |
[Framed  [Time SCANNER ADVERTISER
L Aura Led e =
A0y _IND
14598 10:51:07.672548 ol
{ AdvA=0xd1d2d3d3d2d1 )
Al _IND
14,309 10:51:07.677545 -
[ AdvA=0ed1d2d5d3d2d1 ]
A0 IND
14,400 10:51:07.602340 el
{ AdvA=0xd1d2d3d3d2d1 )
a0y _IND
14,400 10:51:07.701921 el
{ AdvA=0xd1d2d3d3d241 )
A0y _IND
14,402 10:51:07.708819 -
{ AdvA=0xd1d2d3d3d2d1 )
Al _IND
14,403 10:51:07.711919 e
[ AdvA=0ed1d2d5d3d2d1 ]
v
< | ®
For Help Press F1

Figure 2.5.10 MSC of advertising
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2.6 Disconnect

Figure2.6.1 shows screenshot when PC application perform disconnection event by typing “4”.

e G:¥work_dir¥baci_app_rev4¥baci_app_revd . exe

four Option ? -
Erter wou choice @ 4
TH: 19 260L 4 -« ++-Sending of Disconnect command

0 - Exit
1 - Refresh

20 - GATT Client Operations

Your Option 7

Erter wou choice @ [ATT1:[0x00]: Received ATT Ewvent (82 with result 0x0000
[0x00]:Received Disconnect ion Indtication, Result 0x00001

Received Disconrect ion Complete Bvent - - ---Receiving of Disconnect Complete event
Feazon [0x16], Conrection Handle [0x0080]

- j

Figure 2.6.1 Disconnection

Figure2.6.2 shows MSC when HOST disconnect baseband connection. (at Frame #1552), when baseband connection
terminated, Sensor Node start advertizing again.

Bl Mescace Sequence Chart (MSG)

File Edit Wiew Help

AAARL ZNOSO B3

| All Layers | Ctrl Summary | Non-Msq Summary | LE BB | LE ADV/ LE DATA|LE LL | ]

>

[Frame# _[Time | [ LELLM | [LEDATA_M] [SCANNER | [ LEBB_A | [ LEBB B | [ADVERTISER] [LEDATA S| [ LELLS |

LL Data PDU (empty)
1,551 09:14:35.647753 ] }
[ NESN=1, SN=0, MD=0, Length=0}

DATA Channel PDU
{ Channel= 9 - 2422 MHz, Status=0k )

T ——r— LL Control PDU
1,552 0%:14:35.966278 Terminate connection { }
[ MESN=1, SN=1, MD=0, Length=2 )

| LLTERMINATE |
{ Error Code=Remote...

Connection eventf @ Terminate c:omecﬁon }—D

=
=]

Terminate connection

DATA Channel PDU

{ Channel= 9 - 2422 MHz, Status=0k )
" LL Data PDU lempty)
{ NESN=0, $N=1, MD=0, Length=0 )

1,553 09:14:35.964514

1,553 09:14:35.9448514 Baseband connection terminated

B ADY Channel PDU
{ Channel=37 - 2402 MHz, Status=Ck )
ADV_IND

[ AdvA=0x710500010007 )

1,994 09:14:36.056271

ADV Channel PDU

{ Channel=38 - 2424 MHz, Status=0k )
ADY_IND

£ Ak~ AEANRANAT L

1,935 09:14:36.041272

For Help Press F1

Figure 2.6.2 MSC of disconnection
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2.7 Bonding

Figure 2.7.1 and Figure 2.7.2 shows screenshot when performing “Bonding device with Unbonded device” and “Bonding

device with Bonded device” respectively. Bonding with Unbonded device perform Authentication process including
registeration of encryption keys, device will be bonded in the end. On the other hand Bonding with Bonded device does not

perform authentication and perform encryption with registered information.

er| G:¥work_dir¥baci_app_revd4 ¥baci_app_revd exe

four Option ? LV
Erter vou choice @ 3

0 - Exit
1 - Refresh

Omission

20 - GATT Client Uperations

‘four Ootion ?

your Oetion 2 .l Sending of SMP_AUTHENTICATION_RE
Erter vou choice @ [SWP CB] Event Tupe: (07

Recvd SWP_KEY EXCHANGE_IMFO === =* Receiving of SMP_KEY_EXCHANC
Status - 00000

Remote kewvs negotiated - 0x03
Encryetion Key Size negotiated - 0x10
Peer Key Info Read:

Frcryption Info:

-- Oumping 16 Bytes --

Master [dentification Info:

-- Oumping 10 Bytes --

Identity Info:

-- Oumping 16 Bytes --

Ident ity Address Info:

-- Dumping 7 Butes --

01 00 CO FF EE DE DA

Signing Info:

-- Dumping 16 Bytes --

[SMP CB] Event Tvpe: 0x06

Event @ SMP_KEY_EXCHANGE_ [NFO_REQUEST

BD Address : D1 D2 D3 D3 D2 D1

BD addr twee : Public Address

Local keys negotiated - 0x03

Ercryption Key Size negotiated - 0x10 J

TH: 24440046 cewas

[SMP CB] Event Twvpe: 0x01 Sendmg of
SMP_KEY_EXCHANGE_INFO_

Recvd SMP_ALTHENTICATION_COMPLETE

BD Address : D1 D2 D3 D3 D2 D1 REQUEST_REPLY

BD addr type @ Public Address

Status @ 0000

Authentication twee @ Encrvetion Only (without MITM)

Bonding twpe : Bonding

Ercryption Key size @ 18

SE_INFO

Figure 2.7.1 Bonding with Unbonded device
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ot G:¥work_dir¥baci_app revd¥baci_app revd exe

our Oetion ? 4|

Erter vou choice @ 3

0 - Exit

1 - Refresh

l Omission
20 - GATT Client Operations

four Oetion 7
TH: 24 1d0L 1f

Erter vou choice @ [SMP CBJ Event Twpe: 0x01

Recwd SMP_AUTHEMTICATION_COMPLETE
BD Addres= : 01 02 03 03 D2 1

BU addr twee @ Public Address
Status @ 0000

Sthent ication Success on Encrvption

=

Figure 2.7.2 Bonding with Bonded device

Figure 2.7.3 shows MSC when making SMP pairing, as device information is not registered (UnBonded), pairing process
has to be done prior to encryption proess. On the other hand, Figure 2.7.4 shows MSC when start encryption with Bonded
device. No implicit SMP process performed because SMP pairing information has been registered already.

B Message Seguence Chart (MSG)

File Edit View Help

ARRR ZNOSO BSE

[AH Layers | Ctrl Summary | Mon—-Msq Summary | LE BB | LE ADV| LE DATA | LE LL | L2ZCAP ‘ SMP |

SMP_M SMP_S

SMP_Pairing Request
1,623 09:16:51.625525

( IoCaps=NolnputhoOutput, MaxkeySize=14 Octets )

SMP_Pairing Response
oCaps=NolnputhloOutput, MaxkeySize=16 Octets )
SMP_Pairing Response

1,628 09:16:51.944494 (

1,630 09:16:51.843034 [

oEaps=NolnpuTN00quuf, MaxKeySize=16 Octets )
SMP_Pairing Confirm N
{ Confirm Value=OxGedcTad1c74b79663041 ebcSad1b7772 )
1640 09:16:52.501900 SHF_Faiing Confr 3
{ Confirm Value=0xe?0d455at%eaaef7d72253abf9dafa )
SMP_Pairing Random
( Random Value=0x00000000000000002ef8b8% 1e75af74d )
SMP_Pairing Random
{ Random Valus=0x0000000000000000aef5b891 & 15af74d )

SMP_Pairing Random

1,635 09:14:52.263020

1,645 09:14:52.500514

1,640 09:16:53.219262

1,651 09:14:53.536230

[ Random Value=0x000000000000000072d88f35758433d1 )

1,671 09:16:54.178137

SMP_Encryption Information
[ LTK=0x0000e0d0:060a020807040504030201 )

1,677 09:14:54.813471

For Help Press F1

Figure 2.7.3 Making SMP Pairing
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File Edit View Help

AARL ZHOSO 2a®

| Al Layers | Cirl Summary | Non-Msq Summary| LE BB | LE ADV| LE DATA|LE LL | L2CAP | SMP |

[Frame# [Time SMP_M SMP_S
[ Adress lype=5fafic random device address, BU_ADDE =Uxdadessricl

SMP_Encryption Information

[ LTK=0x000f0e0d0c0b0a090807040504030201 )
SMP_Master Identification

{ EDIY=0x0530, Rand=0x0807060504030201 )
SMP_Identity Information

{ IRK=0x0000e0d0c0b0a070807060504030201
SMP_Identity Address Information

{ Adress Type=Stafic random device address, BD_ADDR=[xdadeeeffcl00 )

[

1,668 09:16:55.131743

1.690 09:16:535.1323%7

1,692 09:16:55.133001

1.694 09:16:55.133653

1,762 09:17:08.838143

2,080 09:17:11.440020

2,118 09:17:14.974513

2,318 09:17:47. 485733 s connection ferminated

<

For Help Press F1

Figure 2.7.4 Encryption with Bonded device
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2.8 GATT services

Following sub state will describe services supported by Sensor Node device in evaluation kit ML7105. They are Heart Rate
Service (HRS), Temperature Service (HTS), Battery Service (BAS), Acceletometer Service (VSP), LED control (VSP)

2.8.1 Heart Rate Services

Figure 2.8.1.1 shows screenshot when performing Discover HRS menu. GATT service and Characteristics are found.

| G:¥work_dir¥baci_app_rev4¥baci_app_rev4 exe

0 - Exit
1 - Refresh

10 - Discover HRS
‘four Option 2
Erter wou choice : RR

0 - Exit
1 - Refresh

10 - Discover HRS
‘four Option 2

T: 22e0L10
Erter wou choice @ Tz 22 20

Received GATT_PS_DISCOVERY_RSP

Mo, Primary Services - 1

Tw: 22b0Ld
Ti: 2280L a

Mo, Characteristics - 3

(Heart Rate Measurement)

HR Hardle 0x0039

HR CCCD Handle 0x0034

(Heart Rate Sensor Location)

(Heart Rate Control Point)

our Option 2
Erter wou choice ((100) ===="

11 - Enable/Disable HR Motification

== Selection of “Discover HRS”

11 - Enable/Disable HRE Motification
-=++Sening of ATT_FIND_BY_TYPE_VAL REQ

WID: 0x180D (Heart Rate Service) HRS (0x180D) was detected
Start Hdl: 0x0037, End Hdl: 0x003E

[ATTD:[0:00]: Received ATT Event 0xF3 with result 0x0000
Received GATT_CHAR_DISCOVERY_RSP

Char Handle: 0x0038, UUID: 0x2437
Froperty: 0x10, Yalus Handle: 0x0033

Mo, Characteristic Descriptors:
Desc Handle: 0x0034, Desc UUID:
Froperty: 0x02, ¥Yalue Handle: 0x003C

Char Handle: 0x0030, UUID: 0x2A39
Property: 008, Value Handle: 0x003E

L 10 Handle search range : 0x0001~O0xFFFF

Primary Service search comlete..  Target service : GATT_PRIMARY_SERVIGE=0x180D
[ATTI:[0x00]: Received ATT Event 0xFD with result 0x0000

in the handle of 0x0037 to OxO03E.

Heart Rate Measurement (0x2A37) was detected
in the handle of 0x0038.

1
02302 (Unknown)

in the handle of 0x003B.

Char Handle: 0x0038, UUID: 052438 } Heart Rate Sensor Location (0x2A38) was detected

Heart Rate Control Point (0x2A39) wag detected
} in the handle of 0x003D.

[~

Figure 2.8.1.1 Discover HRS
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Figure 2.8.1.2 shows Heart Rate data (dummy data with inclemental values) are shown after enabled HR notification by

typing “11”. Notification will be kept running until user disable notification by typing “11” again.

cv | G:¥work_dir¥baci_app_rev4¥baci_app_revd_exe

(1) - Selection of “Enable of HR Notification”
722al0lc e Sending of ATT_WRITE_REQ:

Your Option

Erter vou choice @ [ATT]:[0x00]: Received ATT Event 0x13 w{}h result 00000
Feceived Write Response Opcode!

[ATTI:[0x00]: Received ATT Event 0x1B with result 0x0000 \
Received HVH

Hardle - 0x0039

Hardle Yalue Received -

-- Dumping 4 Bwtes --

Heart Rate: 11 beats per mirute
[ATT]:[0x00]: Received ATT Event 0x1B with result 0x0000 )
Feceived HVYN

Hardle - 0x0039
Hardle Yalue Received -

-- Dumping 4 Bwtes --

Heart Rate: 17 beats per minute
[ATT]:[0x00]: Received ATT Bvent (0x1B with result 0x0000
Received HVH

Enable Notification for H CCCD 00034 writing of 0x0001 (Notification) to the handle

0 - Exit

1 - Refrech

10 - Discover HRS Receiving of

11 - Erable/Disable HR Motification ATT_WRITE_RESPON

> Receiving of the heart

i

of OXxO003A.

SE

ate data

rate data

Figure 2.8.1.2 Enable/Disble HR Notification
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Figure 2.8.1.3 shows MSC while finding HRS service and characteristics.

B Messaee Sequence Chart (MSC)
File Edit View Help

RRARL ANOSO B8

Al Lavers| Cirl Summary

3,108 09:22:16.17a058
3,110 09:22:16.176613
3,115 09:22:16.495024
3,129 09:22:15. 086731
313 09:22:18.089547
3,152 09:22:18.407260
3,157 09:22:18. 726255
3,142 09:22:19.044760
3,147 09:22:19.363749
3,149 09:22:19.354417
3,151 09:22:19.385083

on-Msq Summary | LE BB

LE ADV| LE DATA|LE LL | L2CAP | ATT

[ ATM ]

{ Start Handle=1, End Handle=65533, TyDe=Prima=rly Service )
ATT_Find By Tvpe Value Request |
{ Start Handle=1, End Handle=5535, Tyne=Primar'y Service )
ATT_Find By Tvpe Walue Response
( Start Handle=55, End Handle=42 )
ATT_Find By Tvpe Value Request
{ Start Handle=63, End Handle=65535, Type=Frimary Service )
ATT_Find By Type Value Request _|
{ Start Handle=63, End Handle=65535, Type=Frimary Service )
ATT_Find By Tvpe Value Request |
{ Sfart Handle=63, End Handle=65585, Tyne=Primary Service )
" ATT_Error Response
{ Han: Te in Error=43, Error code=Atribute Mot Found )
ATT_Read By Tvpe Request
{ Start Handle=35, End Handle=62 )
ATT_Read By Type Response
{ Handle=58, Handle=59, Handle=61 )
ATT_Read By Type Response
{ Handle=54, Handle=59, Handle=41)
ATT_Read By Tvpe Response
{ Handle=58, Handle=59, Handle=61 )

For Help Press F1

Figure 2.8.1.3 Finding HRS service and characteristics

Figure 2.8.1.4 shows MSC while receiving notification of HRS service.

[5 Messaee Seguence Ghart (MSC) Q@E\

File Edit Wiew Help

BAARL ZIHOSO 3@

All Lavers | Ctrl Summary

3,159 09:22:19.683704
3,141 0%:22:20.001021
3,164 09:22:20.001748
3.212 09:22:27.352661
3.217 09:22:27.651178
3.224 09:22:28.607420
3.228 09:22:28.9201460
3,230 0%:22:28.92670a
3,242 09:22:30.201155
3.248 09:22:30.519901
3,256 09:22:31.157397

on-Msg Summary | LE BB

LE ADY| LE DATA|LELL | LZCAP | ATT

ATT M ATT S
—TTu iAo Aeyues!

( Start Handle=58, End Handie=55 }
ATT_Find Information Request
( Start Handle=58, End Handle=58 )
ATT_Find Information Response
( Handle=58 )

ATT Write Request
( Handle=58 )

ATT %rite Response

ATT Wwrite Response
ATT_Handle Yalue Notification
( Handle=57 )

ATT_Handle Yalue Notification
( Handle=57 )

ATT_Handle Value Notffication
( Handle=57 )

ATT_Handle Yalue Notification
( Handle=57 )

ATT_Handle Walue Notification
( Handle=57 )

ATT_Handle Walue Notification
( Handle=57 )

T Lol (U TSN}

For Help Press F1

Figure 2.8.1.4 HRS notification
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2.8.2 Temperature Services

Figure 2.8.2.1 shows screenshot when performing Discover HTS menu. GATT service and Characteristics are found.

ot | G:¥work_dir¥baci app revd¥baci app rev4_exe

Your Option 7 _ _ [=|
Erter wou choice ;@ ----- Selection of “Temperature Operations”

0 - Exit
1 - Refresh

10 - Discover HTS

11 - Enakle/Disable Temperature Indication
four Option 7 .
Frter vou choice ; ----- Selection of “Discover HTS”

0 - Exit
1 - Refresh

10 - Discover HTS
11 - Erable/Dicable Temperature Indication

i 2
%L:‘rzogtéog Lo Sening of ATT_FIND_BY_TYPE_VAL_REQ

Enter vou choice : TX: 2 2 e 0 L 10 Handle search range : 0x0001~OxFFFF
Primary Service search complete. . Target service : GATT_PR'MARY_SERV'CE:OX:LSC 9

CATTI:[0x00]: Received ATT Event 0xF0 with result 00000
Received GATT_PS_DISCOVERY_RSP

Mo. Frimary Services - | :}

Health Thermometer (0x1809) was detected
UUID: 0x1809 (Health Thermometer) in the handle of Ox001E to 0x0026.

Start Hdl: 0007, End Hdl: 020026

™ ?2b0Ld 0 reee Sending of ATT_READ_BY_TYPE_REQ
TH: 2280L a Handle search range : 0x001E~0x0026
Td: 2280L a Target UUID : GATT_CHARACTERISTICS

LATT]:[0:00]: Receiwved ATT Event 0xF3 with result 0x0000
Received GATT_CHAR_DISCOVERY_RSF

Mo. Characteristics - 3

Temperature Measurement (0x2A1C) was detected
in the handle of 0x001F.

Char Handle: 0x001F, UUID: 0x241C
Property: 0x20, Yalue Handle: 0x0020
HTS Handle 00020

Mo. Characteristic Descriptors: |1
Desc Handle: 0x0021, Desc UUID: 0x2902 (Unknown)
HTS CCCD Handle 0x0021

(Temperature Measurement) }-

Intermediate Temperature (0x2A1E) was detected

Char Handle: 0x0022, UIID: 0x2ATE in the handle of 0x0022.

Property: 0x10, Value Handle: 0x0023

Mo. Characteristic Descriptors: |1

Desc Handle: 0x0024, Desc UUID: 0:2902 (Unknown)

(Irtermediate Temperature) }_

Char Handle: 00025, UJI0: 0x2810 in the handle of 0x0025.

(Temperature Type) } Temperature Type (0x2A1D) was detecteﬂ
Property: 0x02, Value Handle: 0x0026

-

Figure 2.8.2.1 Discover HTS
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Figure 2.8.2.2 shows Temperature data (Raw data from sensor) are shown after enabled Temperature indication by typing

“11”. Data indication will be kept running until user disable notification by typing “11” again.

et | G:¥work_dir¥baci_app_revd¥baci_app_revd . exe

;D ----- Selection of “Enable Temperature Indication”
able Notification for HR CCCD 0x0034
T:22a0Llec  .oee. Sending of ATT_WRITE_REQ:

[ATT]:[0x00]: Received ATT Event 0x1D with result 0x0000 3
Received HYI
Handle - 0x0020

Handle Yalue Received -

-- Dumping % Bytes --

TH: 22 40L& -rr-Sending of ATT_HANDLE_VALUE_CNF
[ATT]:[0x00]: Received ATT Event Dx1D with result 00000 )

Received HYI
Handle - 0x0020

-- Dumping % Bytes --

TH: 2240L686 -=+=+Sending of ATT_HANDLE_VALUE_CNF
LATT]:[0x00]: Receiwed ATT Event 0x10 with result 0x0000
Received HYI

Handle - 0x0020

Handle Yalue Received -

-- Dumping % Bytes --

224008
<H ----- Selection of “Disable Temperature Indication”
ble Motification for HR CCCD 00034

Tez22allc ..., Sending of ATT WRITE_REQ:
Writing of 0x0000 (None) to the handle of 0x0021.

Figure 2.8.2.2 Enable/Disble Temperature Indication

Receiving of the
> temperature data

Handle Yalue Received - Receiving of the
> temperature data

Writing of 0x0002 (Indication) to the handle of Ox0021.

0 - Exit

1 - Refresh

10 - Discover HTS Receiving of

11 - Enable/Disable Temperature Indication ATT WRITE RESPONSE
four Option ? - -

Erter wou choice @ [ATT]:[0x00]: Receiwved ATT Evert 0x13 wit}'result 00000

Received Write Response Opcode!
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Figure 2.8.2.3 shows MSC while finding HTS service and characteristics.

8 Messaee Sequence Ghart (MSC) QEE
File Edit ‘iew Help

ARARRL INOSO 2@

All Layers| Ctrl Summary | Non-Msq Summary | LE BB | LE ADV| LE DATA | LE LL | L2ZCAF | ATT

[ AmM ] ATTS

ATT_Find By Type Yalue Request |

{ Start Handle=1, End Handle=45535, Type=Primary Service )

ATT_Find By Type Value Response

{ Start Handle=30, End Handle=38 )

ATT_Find By Type Yalue Request |

{ Start Handle=39, End Handle=45535, Type:Prim'ary Service )

4,628 09:25:41.310341

4,433 09:25:41.628856

4,438 09:25:41.947380

ATT_Error Response
{ Handle in Error=39, Error code=Attribute Not Found )
ATT_Read By Type Request
{ Start Handle=30, End Handle=36 |
ATT_Read By Type Response
( Handle=31, Handle=34, Handle=37 )

4,643 09:25:42. 264347

4,643 09:25:42. 584574

4,633 09:25:42.903844 ol

ATT_Find Information Request
4,660 09:25:43.222370 -
{ Start Handle=33, End Handle=33 )

ATT_Find Information Request
4,662 09:25:43.222894 »
{ Start Handle=33, End Handle=33 )

ATT_Find Information Response

{ Handle=33 )

4,667 09:25:43.541340

ATT_Find Information Request
4,672 09:25:43.859843 >
{ Start Handle=34, End Handle=34 )

Figure 2.8.2.3 Finding HTS service and characteristics

Figure 2.8.2.4 shows MSC while receiving HTS indication, there are corresponding confirmation from HOST.

B Message Sequence Ghart (MSG) CEX)

File Edit Wiem Help

BRLAL ZAROSO B

All Layers | Ctrl Summary | Non-Msq Summary | LE BB | LE ADY| LE DATA | LE LL | L2CAP | ATT

AT A ]

{ Handle=36 ) &

ATT wirite Request
{ Handle=33 )
ATT Mwirite Request
{ Handle=33 )

4,730 01%:25:51.828545

4732 019:25:51.825047

ATT write Response
ATT Write Response
ATT_Handle Value Indication

4737 09:25:52.147514

4,745 09:25:52.785010

{ Handle=32 )
ATT_Handle Value Indication

4,747 09:25:52.765959
{ Handle=532 }
ATT_Handle Value Indication

4,749 09:25:53.103756
{ Handle=32 )

ATT_Handle Value Confirmation
ATT_Handle Value Confirmation
ATT_Handle Value Confirmation
ATT_Handle Value Confirmation
ATT_Handle Value Indication
{ Handle=32 )

ATT_Handle Value Confirmation
4772 09:25:54.697270 v

Figure 2.8.2.4 HTS indication

4,754 [19::25:53. 422261

4,756 (09:25:53.422773

4767 09:25:54.378745
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2.8.3 Battery Services

Figure 2.8.3.1 shows screenshot when performing Discover Battery Service menu. GATT service and Characteristics are

found.

e G:¥work_dir¥baci_app revd4¥baci app revd exe

‘four Option ? . .
Erter vou choice :@ ----- Selection of “Battery Operations”

0 - Exit
1 - Refresh

10 - Discover Battery Service
11 - Read Batterv Level

four Option ?
Enter wou choice : ----- Selection of “Discover Battery Service”

0 - Exit
1 - Refresh

10 - Discover Battery 3ervice
11 - Read Battery Level

Your Oetion 2 ... Sening of ATT_FIND_BY_TYPE_VAL_REQ

Tw: 22 e 0L 10 . ~
Enter vou dhoice @ TH: 22 6 0 L 10 Handle search range : 0x0001~OxFFFF

Primary Service search complete..
[ATT]:[0x00]: Received ATT Event 0xF0 with result 0x0000
Received GATT_PS_DISCOVERY_RSP

Mo. Primary Services - 1

LUID: 0x180F (Battery Service) in the handle of 0OXO00A to 0x000C.
Start Hdl: 0x0004, End Hdl: 0x000C

™:22b0Ld e Sending of ATT_READ_BY_TYPE REQ
CATTI:[0x00]: Received ATT Event 0xF3 with result 0x0000
Received GATT_CHAR_DISCOVERY_RSP

Mo. Characteristics - 1

(Battery Level)

Char Hardle: 0x000B, UUID: 0x2419
Froperty: 0x02, VYalue Handle: 0x000C
Battery Handle 0x000C

Battery Level Characteristics (Ox2A19)
in the handle of 0x000C.

Figure 2.8.3.1 Discover Battery Service

Battery Service (0x180F) was detected

Target service : GATT_PRIMARY_SERVICE=0x180F

Wj detected

Sl
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Figure 2.8.3.2 shows screen shot whenever read Battery data by typing “11”.

o G:¥work_dir¥baci_app_rev4¥baci_app_revd exe

0 - Exit
1 - Refresh

10 - Discover Battery Service

11 - Read Batterv Level
Vour Option @ meeer Sending of ATT_READ_REQ

Ti: 2260L8 Read from the handle 0x000C.

Enter wou choice @ [ATT]:[0x00]: Received ATT Ewvert 0x0B with result 0x0000
Feceived Read Response Opcode!
Hardle Yalue Received - )

-- Dumping 1 Bytes --

Battery Level: 31% ﬂ

Figure 2.8.3.2 Read Battery Level
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Figure 2.8.3.3 shows MSC while finding BAS service and characteristics.

File FEdit View Help

ARAR ZNOSO BB

All Layers | Cirl Summary | Non-Msq Summary | LE BB | LE ADV LE DATALLE LI L2CAP | ATT
Framed  [Time ATT_M ATT S
ATT_Find By Type Valua Request -

4,006 09:29:30.766226
{ Start Handle=1, End Handle=63535, Tvpe=Frimary Service )

ATT_Find By Type Valua Request
| Start Handle=1, End Handle=65535, Typc=h'ima1:y Sarvice )
ATT_Error Response
{ Handle in Error=1, Error code=Atribute Mot Found
ATT_Find By Type Valua Request
{ Start Handla=1, End Handle=65535, Type=Primary Service )
ATT_Find By Type Value Response
{ Start Handle=10, End Handle=12 )
ATT_Find By Type Value Response
{ Start Handle=10, End Handle=12 )
ATT_Find By Type Valua Response
{ Start Handle=10, End Handle=12 )
ATT_Find By Type Valua Request
{ Start Handle=13. End Handle=465535, Type=Frimary Service )
ATT_Error Response
[ Handbe in Crror=13, Error code=Atribube Not Found )
ATT_Read By Type Request
{ Start Handle=10, End Handle=12 )

4,008 09:29:39.766762

4012 09:29:40.085197

4,113 09:29:55.304830

4,118 09:29:55.703600

4,120 09:29:55.704332

4,122 09:29:56.022356

4127 09:29:56.341001

4,134 09:29:56.970795

4,139 09:29:57.297322

<

Figure 2.8.3.3 Finding BAS service and characteristics

Figure 2.8.3.4 shows MSC while reading battery level from Sensor Node.

File Edit View Help

BAARL ZHOSO &

Al Lavers | Ctrl Summary | Non-Msq Summary| LE BE | LE ADV| LE DATA| LE LL | L2CAP | ATT

Framed  |Time | ATT_M ’ | ATs |
CRIP] 2
ATT_Read Request
4197 09:30:04.948215
{ Handle=12 )
ATT Read Request
4199 09:30:04.948724
{ Handle=12 )
ATT_Read Response
4207 09:30:05.266678 " At hespens

ATT Bead Responss

ATT_Read Request
4231 09:30:00.772221

{ Handle=12 ]
ATT Read Request
4,733 019:30:09. 050947
{ Handle=12 )
ATT_Read Response
4,238 09:30:09. 409957 ]

ATl Read Responsa
ATT_Riad Request

4,263 09:30:13.234603
{ Handle=12 )

ATT Read Responsa

4,268 09:30:13.553652

ATT_Read Responss

4,324 09:30:22. 478590 i and connachion terminated

Figure 2.8.3.4 Reading Battery level
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2.8.4 Accelerometer Services

Figure 2.8.4.1 shows screenshot when performing Discover Accelerometer menu. GATT service and Characteristics are

found.

¢+ | G:¥work_dir¥baci_app_rev4d¥baci_app_rev4. exe

Your Option 7 . .
Erter vou choice ;@ ----- Selection of “Accelerometer Operations”

0 - Exit
1 - Refresh

10 - Discover Accelerometer Service
11 - Enable/Disable beccelerometer Motification

Your Option 7 . . .
Erter vou choice ; ----- Selection of “Discover Accelerometer Service”

0 - Exit
1 - Refresh

10 - Discover Accelerometer Service
11 - Enable/Disable Accelerometer Notification
Your Option ?

[ATT]:[0:00]: Received ATT Event 0xF0 with result 0x0000
Received GATT_PS_DISCOVERY_RSP

Mo. Frimary Services - 1

ACCEL Handle 00035

Mo, Characteristic Descriptors: 1

Desc Handle: 0x0036, Desc UUID: 0x2902 (Unknown)
bocelerometer CCCD Handle 0x0036

----- Sening of ATT_FIND_BY_TYPE_VAL_REQ

Unknown Service (0xXCCCC) was detected

g;eri 503 ghti]:g . T%: 2% e 0 L 1o Handle search range : 0x0001~OxFFFF
Primary Service search complete. . Target service : GATT_PRIMARY_SERVICE=0x(

UUID: 0xCCCC (Unknown) in the handle of 0x0033 to 0x0036.

Start Hdl: 00023, End Hdl: 0x0036 Accelerometer is a vendor specific service.
T:22bo0LdAd :

T: 292800 a Sending of ATT_READ_BY_TYPE_REQ
[ATT]:[0x00]: Received ATT Event 0xF3 with result 0x0000

Received GATT _CHAR_DISCOVERY RSP Handle search range : 0x0033~0x0036

Mo. Characteristics - 1 Target UUID : GATT_CHARACTERISTICS
(Urknown)

Char Handle: 0x0034, UJID: 0xDOOD Accelerometer Characteristics (0OxDDDD) wi
Froperty: 0x10, Yalue Handle: 0x0035 in the handle of 0x0035.

I

Sl

CCC

as detected

Figure 2.8.4.1 Discover Accelerometer Service
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Figure 2.8.4.2 shows Accelerometer data (data from Sensor on board) are shown after enabled Accelerometer notification
by typing “11”. Notification will be kept running until user disable notification by typing “11” again.

e | G:¥work_dir¥baci_app revd¥baci app revd exe

(;D ----- Selection of “Enable Accelerometer Notification” i
able Motification for Accel CCCD 0x0036
T:22allc  ..... Sending of ATT_WRITE_REQ:

Writing of 0x0001 (Nortification) to the handle of 0x0036.

0 - Exit

1 - Refresh

10 - Discover Accelerometer Service Receiving of

11 - Erable/Disable Accelerometer Motification ATT_WRITE_RESPONSE

Your Option 7
Erter wou choice @ [ATT]:[0x00]: Received &TT Event 0x13 with result 0x0000
Feceived Write Response Opcode!

[ATTI:[0x00]: Received ATT Event 0x1B with result 00000 )
Received HN
Handle - 0x0035

Hardle VYalue Received - | Receiving the

. accelerometer data
-- Dunping G Bytes --

90 03 B0 FF 60 47 &
o
CATTI:[0%00]: Received ATT Event 0x1B with result 00000 )

Rece ived Hih

Handle - 0x003%

Hardle Value Received - Receiving the

, > accelerometer data
-- Dumping 6 Bytes --

BO 03 00 FF 70 41 co..ph
___________________________________________________________ y S
@ ----- Selection of “Disable Accelerometer Notification” J
Zhle Motification for Accel CCCO 00036
Te22alle ...l Sending of ATT_WRITE_REQ:
Writing of 0x0000 (None) to the handle of 0x0036. [

Figure 2.8.4.2 Enable/Disble Accelerometer Notification
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Figure 2.8.4.3 shows MSC while finding service and characteristics for Acceleromter data.

[l Messaege Sequence Chart (MSC)
File Edit View Help

ARAR ZNOC0 BB

All Layers | Ctrl Summary

4247 09:38:26.223163
4,248 09:38:26.341910
4,257 09:38:26.861332
4,264 09:38:27.179405
4,269 09:38:27.498373
4,274 09:368:27.616699
4,260 09:36:28.434613
4,283 09:38:28.7733a1
4,280 09:38:29.091887
4,293 09:38:29.410857

on—Msq Summary | LE BB

{ Han

LE ADV| LE DATA | LE LL

ATT_M

L2CAP | ATT

ATT_Find By Tvpe Yalue Request

[BEIE

{ Start Handle=1, End Handle=45535, Type:Primarly Service )

ATT_Find By Type Value Request

{ Start Handle=1, End Handle=43333, Type:Primarly Service )

ATT_Find By Type Value Response

( Start Handle=31, End Handle=54 )
ATT_Find By Type Value Request

{ Start Handle=55, End Handle=85535, Type=Prim

ATT_Error Response

Te in Error=55, Error code=Atribute Not Found )
ATT_Read By Type Request

{ Start Handle=51, End Handle=54 )
ATT_Read By Type Response

( Handle=52 )
ATT_Read By Type Response

( Handle=52 )
ATT_Find Information Request

{ Start Handle=54, End Handle=54 )
ATT_Find Information Response

( Handle=54 )

ry Service )

Figure 2.8.4.3 Finding accelerometer service and characteristics

Figure 2.8.4.4 shows MSC while receving accelerometer data from Sensor Node.

Ei| Message Sequence Ghart (MSG)
File Edit View Help

BARL AROSO 2=

Al Layers | Ctrl Summary

4,391 09:36:41.842554
4,399 09:38:42. 479493
4,408 (09:38:43. 117441
4,414 09:36:43.754481
4,425 (09:38:44.710724
4,432 09:36:45.348219
4,443 (19:38:44.3044a80
4,431 (19:368:44.941954
4,459 09:36:47.579448
4,486 (19:38:48.21a721

on~Msq Summary | LE BB

LE ADY | LE DATA | LE LL
ATT M

[SEE]
L2CAP | ATT

A Aanuig vaug Ui AW_S

{ Handle=33 )
ATT_Handle Yalue Notification

{ Handle=53 )
ATT_Handle Value Notification

{ Handle=53 )
ATT_Handle Yalue Notification

{ Handle=53 )
ATT_Handle Yalue Notification

{ Handle=53 )
ATT_Handle Yalue Notification

{ Handle=33 )
ATT_Handle Yalue Notification

{ Handle=53 )
ATT_Handle Value Notification

{ Handle=33 )
ATT_Handle Yalue Notification

{ Handle=53 )

ATT write Request
( Handle=54 )
TT Yrite Reauest v

Figure 2.8.4.4 Receiving notification for accelerometer data
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2.8.5 LED control Services

Figure 2.8.5.1 shows screenshot when performing Discover LED service menu. GATT service (VSP) found but

characteristics is not defined in this service.

¢+ | G:¥work_dir¥baci_app_rev4¥baci_app_revd . exe

Your Option 7
Enter wou choice : ----- Selection of “LED Operations”

0 - Exit
1 - Refresh

10 - Discover LED Service
11 - Tozgle LED Control

four Option 7
Erter vou choice : ----- Selection of “Discover LED Service”

0 - Exit
1 - Refresh

10 - Discover LED Service
11 - Tegzle LED Control

Your Option? ..., Sening of ATT_FIND_BY_TYPE_VAL_REQ

g%ezr 303 ghtilg . T¢: %2 a0 | 19 Handle search range : 0x0001~OxFFFF

Primary Service search complete. .
[ATT]:[0x00]: Received ATT Event 0xF0 with result 0x0000
Received GATT_PS_DISCOVERY_RSP

Mo. Primary Services - 1

UUID: Osehddd (Unkmown) in the handle of 0x0030 to 0x0032.
Start Hdl: 0x0030, End Hdl: 0x0032 LED is a vendor specific service.
T: 22h0Ld 00 mrere Sending of ATT_READ_BY_TYPE_REQ

[ATTL: [0:00]: Received ATT Bvent 0xF3 with result 0x0000
Received GATT_CHAR_DISCOVERY_RSP  Handle search range : 0x0030~0x0032

bo. Characteristics - 1 Target UUID : GATT_CHARACTERISTICS

(Urknown)
Char Handle: 0:0037, UJID: 0xBBBE

LED Handle 0x0032 in the handle of 0x0032.

Figure 2.8.5.1 Discover LED Service

Unknown Service (OXAAAA) was detected

Target service : GATT_PRIMARY_SERVICE=0x

Property: 0x08, VYalue Handle: 00032 LED Characteristics (OxBBBB) was detected

AAAA

-
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Figure 2.8.5.2 shows screenshot whenever typing “11” as toggle LED control. Each time write operation performed, LED

on Sensor Node Board is toggled his state.

¢+ | G:¥work_dir¥baci_app_rev4¥baci_app_revd.exe

0 - Exit
1 - Refresh

10 - Discover LED Service
11 - Toggle LED Control  vee Sending of ATT_WRITE_REQ:

Your Option ? Writing of 0x00 to the handle of 0x0032.
T: 2290Lb

Erter vou choice @ [ATT1:[0x00]: Received ATT Event 0x13 with result 0x0000

Feceived Write Response Opcode!

(@ ----- Selection of “Toggle LED Control”

0 - Exit
1 - Refresh

10 - Discover LED Service

11 - Togzle LED Control . _
Vour Ontion 7oL e Sending of ATT_WRITE_REQ:

T: 2290 b Writing of 0x01 to the handle of 0x0032.
Erter wou choice @ [ATT1:[0x00]: Received ATT Event 0x13 with result 00000

Received Write Response Opcode!

|

Figure 2.8.5.2 Toqgle LED
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Figure 2.8.5.3 shows MSC while finding LED service related information.

1 Meszane Swquence Chart (M5C)
File Eddit View Holp

AARR LIHOSO a®

All Layers | Cirl Summary | Non=Msq Summary | LE BE | LE ADV] LE DaTal 1E LI L2CAP | ATT
Framed  [Time ATT_M ATT S

ATT_Find By Type Valua Request

4,304 09:42:06.451229
{ Start Handle=1, End Handle=65535, Type=Frimary Service )

ATT_Find By Type Value Response
{ Start Handle=40, End Handle=50 )
ATT_Find By Type Valua Request

{ Start Handle=51, [nd Handle=45535, Type=Frimary Serice |

4,309 09:42:06.770198

4,394 09-42:07.080722

ATT_Error Response
{ Handke in Error=51, Error code=Afribute Not Found )
ATT_Riad By Type Request
{ Start Handlo=48, [nd Handle=50 )
ATT_Read By Type Response
{ Handle=49 )

4.401 09:42:07.400143

4,405 09-42:07.726217

4.411 09:42:00.045185

ATT_Write Request

4,40 09:42:19.201116
{ Handle=50 )

ATT_Write Response
ATT_Write Response
ATT_Write Response
ATT_Write Response

4,406 09:42:19.520085

4,408 09:42:19.520577

ATT_Write Request

4,513 09:42:23.026535
{ Handle=50 }

£

For Help Press F1

Figure 2.8.5.3 Finding LED services characteristics

Figure 2.8.5.4 shows MSC while writing command to control LED status. Each time, write command received by sensor
node, LED mounted on the board change his status (on, off, ...)

i Mezsane Sequence Charl (MSG)

Filkk Edt View Help

ALRL ANOSO B2S

All Layers| Ctrl Summary | Non-Msa Summary| LE BB | LE ADV| LE DATA|LE LL | L2CAP | ATT

Framed  |Time ATT_M o ATT S
ATT write Request

4,515 09:42:25.026535 »
{ Handle=50')

ATT write Rasponss

4,521 O 42:25. 665 197
ATT write Rasponss

ATT Write: Request

4,539 09:42:25.895259
{ Handle=50 )

ATT_write Response
4.544 09:42:26.213775 |l -

ATT_write Response
ATT Write Request

{ Handla=500 }

4,561 [09:42:2H. 444785

ATT write Rasponss
ATT_Write Responss
ATT_Write Responss
ATT_Write Response

4,560 09:42:20. fod206

4,570 09:42:26.764678 o

ATT_write Response
4,577 094720 0F2501 e

ATT write Rasponss

Basaband connaction ferminated

4404 [09: 42:33 5449 7H

For Help Press F1

Figure 2.8.5.4 Controlling LED
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2.9 GATT client operation

Figure 2.9.1 shows GATT client menu supported by PC application for evaluation kit ML7105. Most of GATT/ATT

operation can be controlled by this menu.

¢+ G:¥work_dir¥baci_app_rev4d¥baci_app_revd. exe

four Option ?
Erter vou choice @ 20

0 - Exit
1 - Refresh

Primary Service Discovery
10 - Discover &l Primary Services

Felationship Discovery

20 - Find Included Services
Characteristic Discovery
31 - Discover Characteristic by UJID

Characteristic Descriptor Discovery

Characteristic Value Read

B0 - Read Characteristic Yalue

51 - Read Using Characteristic UWID
h¢ - Read Long Characteristic Values

Characteristic ¥alue Write

GO. Write Without Response

1. UWrite Characteristic Yalue

672, Signed Write Without Response
63. Write Long Characteristic Yalues

Characteristic Descriptor Yalue Read
70 - Read Characteristic Descriptors

Characteristic Descriptor Yalue Write
80 - Write Characteristic Descriptors

Server Confizuration
490 - Exchanze MTU Reauest

Your Option ?
Erter wou choice :

11 - Discover Primary Services By Service UUID

30 - Discover All Characteristic of a Service

40 - Discover A1l Characteristic Descriptors

B3 - Read Multiple Characteristic Yalues

G4. Characteristic Yalue Reliable Writes

71 - Read Long Characteristic Descriptors

51 - Write Long Characteristic Descriptors

Figure 2.9.1 GATT client menu

FEXL7105_PCapp-02

36



LAPIS

SEMICONDUCTOR

PC applicatoion for ML7105 evaluation kit User’s Manual

Example shown in Figure 2.9.2 is screenshot when performing “Discover all primary services”. Primary service supported

by Sensor Node Board were found.

cr | G:¥work_dir¥baci_app_rev4¥baci_app_revd exe

Primary Service search complete..
[ATT]:[0x00]: Received ATT Ewert 0sxF0 with result 0x0000
Received GATT_PS_DISCOMERY_RSF

Mo. Primary Services - 11

UUID: 0x1800 (GAP Service)
Start Hdl: 00007, End Hdl: 0x0005

UJID: 0x1801 (GATT Service)
Start Hdl: 0x<0008, End Hdl: 0x0009

UUID: 0x180F (Battery Service)
Start Hdl: 00004, End Hdl: 00000

UUID: 0x180& (Device Information)
Start Hdl: 0=0000, End Hdl: 0x0010

UUID: 0x1809 (Health Thermometer)
Start Hdl: 0001, End Hdl: 00026

UUID: 0x1803 (Lirk Loss Service)
Start Hdl: 0x0027, End Hdl: 0x0029

LUUID: 0x1802 (Inmediate Alert Service)
Start Hdl: 00024, End Hdl: 0x002C

UUID: 0x1804 (Tx Power Service)
Start Hdl: 0x0020, End Hdl: 0x002F

LUTD: Oscdddd (Unlmown )
Start Hdl: 0x0030, End Hdl: 0xD032

LUID: 0xCCCC (Unkrnown )
Start Hdl: 00033, End Hdl: 0x0036

UUID: 0<1800 (Heart Rate Service)
Start Hdl: 0:0037, End Hdl: 0x003E

CATT]:[0x00]: Received ATT Event 0x82 with result 0x0000
[0x00]:Received Disconnect ion Indtication, Result 0x0000!
Feceived Discornect ion Complete Event

Reazon [0:08], Conrection Handle [0x0080]

Your Option 7 (=)
T:22b0Ld e Sening of ATT_READ_BY_GROUP_TYPE_REQ

Erter vou choice : TH: 22 b 0L d Handle search range : 0x0001~ OxFFFF

Th: 22 b 0L d Target service : GATT_PRIMARY_SERVICE (0x2800)
Th: 22b0Ld

Th: 22b0Ld

Figure 2.9.2 Finding primary services
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2.10 Connection Update

Figure2.10.1 shows screenshot when PC application perform connection update event by typing “8”. Figure 2.10.2 shows
MSC of the connection update. The connection update can be executed from the slave side, too.

o | G:¥work_dir¥baci_app_revd¥baci_app_revd . exe

Enter vou choice @ 8 -]
Erter the Min Correction Interval Cin HEX): 28

Erter the Max Correction Interval Cin HEX): 38

Erter the Connection Latency (in HEX): 0

Erter the Supervision Timeout {in HEX): 3bb

Erter the Max CE Length Cin HEX): 20

Erter the Min CE Length Cin HEX): 20

BE]

20 - GATT Client Operations

Your Option 7 , .
T: 1aeall 10 =roe" Sending of Connection Update command

Erter wou choice : Received Connection Update Complete BEvent

Status [0x00], Connection Handle [0x00EQ], Int [0x0030], Lat [0:0000], STO [0x03

----- Receiving of Connection Update Complete event

Figure 2.10.1 Connection Update

IZ Message Sequence Chart (MSG)
File Edit View Help

ARLAR ZNOCO B

Al Layers| Ctrl Summary | Non—Msq Summary | LE BB | LE ADV /| LE DATA| LELL |

[Frame# [Time

2,478 10:37:20.550113

2,477 10:37:20.550391

2,304 10:38:16.34%673

2,328 10:38:54.014354

LELL M LELL S
i ion: LL VERSION _IND
Link level version: Bluetooth L= _

Core Specification 4.0 { WersNr=Bluetooth Core Specifica’riorﬁ 4.0, Compld=Unknown. See http:/fww...
L LL_YERSION_IND — Link level ver;ign: IBIue’rooJrh
{ Wershr=Bluetooth Core Specification 4.0, Compld=Unknown. See http:/f... Core Specffication 4.0

Connection Daramefers L, LL_CON NECTION_UPDATE_RE@
change update ( WinSize= ms, WinOffset=5.00 ms, Interval=60.00 ms, Latency=0, Timout=0...

Updated connection param

|>

For Help Press F1

Figure 2.10.2 MSC Connection Update
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2.11 Reading of RSSI value

Figure2.11.1 shows screenshot when PC application perform reading of RSSI (Received Signal Strength Indication) value
by typing “5”. In this example, “0xD4” is indicated. This value is signed 1 byte data, so this means “-44 dBm” in this

example.

cv | G:¥work _dir¥baci_app revd¥baci_app revd exe

Your Option 7

four Option 7
Ti: 1d2el L4
Ernter wou choice :

Status [0x00]

Durniing Event Data
0:E0 000 008

Erter wou chaice :
CLIENT

0 - Exit

1 - Refresh

Omission

20 - GATT Client Operations

Length of the command complete event packet [0x03]

b

----- Sending of Read RSSI command
Received Command Complete Event

el

Figure 2.11.1 Reading of RSSI value
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Revision History

Page
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PEXL7105_PCapp-01 2012.08.17 - - Preliminary 1* version
PEXL7105_PCapp-02 2012.08.20 - - Added MSCs
PEXL7105_PCapp-03 2012.09.04 10 10-14 Updatgd Connection Setup section, added 3options for
scanning and connection.
PEXL7105_PCapp-04 2013.03.26 16 16 Added option to change connection parameter.
PEXL7105_PCapp-05 2013.05.31 9 9 Modified 2.2 Navigation Menu
- 15 Added 2.4.4 Advertising
- 31 Added 2.9 Connection Update
FEXL7105_PCapp-01 2013.05.31 - - Final 1 Edition
FEXL7105_PCapp-02 2013.08.01 8 7 Modified 2.1 Command Window
- 8 Added 2.2 Debug Messages
9-31 9-138 Correction of the chapter number due to the addition of
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