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1 Introduction
The Discovery Mini device is designed for the reading of UHF tags in mobility.

It has a interface Bluetooth 5.0 to communicate with host.

2 Turn on/off and statud of the device

The device is turned ON with the RED button. The device makes a vibration and the RED led
blinks.

When the device is on user can have information about the status pressing the status of the device:

o If the Led light is RED during the pressing of the button the device is disconnected
o |If the Led light is BLUE during the pressing of the button the device is connected to a
Bluetooth device

The device is turned OFF pressing the RED button for 5 seconds.
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Battery

3.1 Battery charging
The device is equipped with wireless charging system based on the QI standard.

To recharge the battery, you have to place the device on the charger from the back side as shown in
the picture.

When the led on the charger turns on, the charging starts.
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4 Reading of the TAGS

The device is always in scanning mode, when a tag is detected the Discovery Mini makes a
vibration and send the EPC tag code via Bluetooth connection to the connected device.

5 Bluetooth 5.0 communication

The Discovery Mini can communicate via Bluetooth 5.0 interface.

It has the following services and characteristic:
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e Service Generic Access

o Characteristic Device Name
o Characteristic Appearance
e Service Device Information
o Characteristic Manufacturer Name String
o Characteristic Model Number String
o Characteristic System ID
e Service OTA
o Characteristic OTA Control
e Service Communication Service
o Characteristic Communication Data

The OTA service is used to upload the firmware of the device.

To send and receive data the device uses the custom communication service
FOOO0COE1-0451-4000-B000-000000000000

and custom communication characteristic
FO00COE1-0451-4000-B000-000000000000

The characteristic has the write property to send data to a connected BLE 5.0 device and the notify
property to receive data.

6 Data sending

When a tag is found, the device sends through the bluetooth connection the data in the following
format:

$]00[LL[EPC][CRLF(\rn)

The data are in ASCII format.

If a tag is detected when the device is disconnected, the tag is saved in the internal memory and sent
as soon as the connection is established.

If the sending of the RSSI value is active the data are:

$(00|LL|EPC]|;|RSSIValue | CRLF(\r\n)
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7 Send commands to the device

The frame format to send command to device is:

$ (EOF) | command | frame length (number of byte to | data | CR LF (\r\n) (SOF)
send)

The data are in ASCII format.

7.1 Firmware and hardware release
To read the hardware release is possible to send the command:

$(10|06|01|CR LF
(\r\n)

To read the firmware release is possible to send the command:

$/10|06|00|CR LF
(\r\n)

7.2 Get the device id
The Bluetooth MAC address is used as Device ID.

To read the hardware release is possible to send the command:

$|0c|06|01|CR LF
(\r\n)

To read the firmware release is possible to send the command:

$ |0d|10]|00| XX | XX |XX|XX]|XX|XX|CRLF(\r\n)

Where X XXX XXXXXXXX is the Bluetooth MAC address of the device used as device id.
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7.3 Activate/deactivate scanning

To activate and deactivate the scanning is possible to send the command:

$|5D |08 01: set configuration in RAM 01: activate CR LF (\r\n)
02: set configuration in EEPROM 00: deactivate

03: read actual configuration

The answer is:

$ | 5E | 06 | 01: scanning ON | CR LF (\r\n)

00: scanning OFF

7.4 Power configuration
With this command is possible to increase and decrease the RF power emitted by the reader.

The command is:

$ | 14 | frame length | 00:to read set value | XX:power value to set | CR LF

(\r\n)
01:to set new value

The field power can assume values from 01 to OA.
The default value is 0XOA and corresponds to a power of 20dB (100 mW).

Decreasing this value of one unit the power is decreasedof one dB, for example if power = 5, the
output power at the antenna is 15dB.

The reader’s answer is:

$ | 15 | 06 | power value set | CR LF (\r\n)

7.5 Sensitivity configuration
With this command is possible to increase and decrease the RF input gain of the reader.

The command is:

$ | 16 | 08 | 00:to read set value | XX:sensitivity value to set | CR LF
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01:to set new value (\r\n)

The field sensitivity can assume values from 01 to OA.
The default value is 0XOA and corresponds to a RF rx gain of -90 dB.

Decreasing this value of one unit the power is decreasedof three dB, for example if sensitivity = 5,
the rx gain is -75dB.

The reader’s answer is:

$ |17 | 06 | Sensitivity  value | CR LF (\r\n)
set

7.6 Read battery value
With this command is possible to read the remaining battery percent.

The command is:

$[02 |06 00 | CRLF (\n\n)

The answer is:

$ 10306 | XX [ CR LF (\\n)

Where XX is the remaining battery percent (in hex). For example:

XX=32 means 50% remaining battery charge.

7.7 Enable/disable vibration
With this command is possible to enable and disable the vibration made when a tag is detected

The command that activates the vibration is:

$[12 [08 |0l |01 | CRLF(\nn)

The command that activates the vibration is:

$112 (08 [0L [00 [CRLF (\r\n)
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The command to read the actual configuration is:

$ 1206 [ 00 [ CRLF (\n\n)

The answer is:

$ 1306 [ XX | CR LF (\n\n)

Where XX is 01 if the vibration is active and 00 if the vibration is not active.

7.8 Make Vibration acknowledge

With this command is possible to send a vibration acknowledge to the user from the connected
device. This command is useful, for example, as a feedback on the correct reading of the tag.

The command is:

$ 10406 [ XX | CRLF (\n\n)

If XX=01 the device makes a single vibration.
If XX=00 the device makes a triple vibration.

The answer is:

$ 10506 [ XX | CRLF (\n\n)

7.9 Activation of RSSI value sending

With this command is possible to activate and disactivate the RSSI value sending when a tag is read
a vibration acknowledge to the user from the connected device. The command is:

$ | 1E | 08 | 00:to read set value | 00: to deactivate | CR LF (\r\n)

01:to set new value | 01: to activate

The answer is:

$ | 1F | 06 | 00:if RSSI sending is disabled | XX | CR LF (\r\n)

01: if RSSI sending is enabled
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7.10Filter activation
This functionality avoids to have multiple readings of the same tag, for a set .

To manage this configuration, the command is the following:

$|2C | 08| 01:to set configuration | O1: enabled | \r\n

00: to read configuration | 00:disabled

The reader answer is:

$ | 2D | 06 | Actual configuration | \r\n

7.11Filter time configuration
This command sets the life time of the filter. The default value is 15 seconds

The command is the following:

$ | 2E | Oa | O1:to set configuration | XXXX | \r\n

00: to read configuration

Where XXXX is the hex value of filter duration, for example to set 15 seconds the command is:
$2E0501000f\r\n

The reader answer is:

$ | 2F | 06 | Life time of filter | \r\n

7.12 Reading distance
Using this command is possible to increase or decrease the tag reading distance.

The command to send is:

$ 53|08 01: to set distance XX: distance to set \r\in

00: to read the set reading distance

Where XX is a value that can varies from 01 to 14 (20 in hex).

The reader answer is:

$ |54 | 06 | XX: distance set | \r\n
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8 Use with a smarphone

Is possible to use the Discovery Mini with a smartphone using various apps available on the store in
order to test the communication and the functionalities.

For example, a useful app is BLE Term

(https://play.google.com/store/apps/details?id=com.manishtaraiya.bleterm&hl=it)

To test the device the user has to perform the following steps:

1. Open the app and find the device: the app shows the list of nearby devices. The Discovery
mini is showed with the name D-mini.

56%m 15:28

STOP

™ D-mini

| 75db | 00:0B:57:A92F7F
' Raw Data
,'/' o )
| 84db | F40F:24:2ECDFA
~v‘ Raw Data
/N MIs
| 81db | C8:0F:10:8B:68:50
' Raw Data
- o .\“
85db | 61:67:CBFD:SBDS
"' Raw Data
) - o \\‘
89db | 51.98:CA:A9.C7:CB

"‘v/’ Raw Data

2. Connect to the device: when the app is connected to the Discovery Mini it shows the
following screen
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2 T 455%m 1529

< ©D-mini ')B' E [ ]

RSSI: -75db

Status: Connected

Transmit Format @ String O Byte Array
Receive Format (@) string () Byte Array

| <D

3. Enable the receiving of data by the device through the notify attribute: select the notify
attribute of the service and characteristic FOOOCOE1-0451-4000-B000-000000000000

Select Notify Characteristic

Service
f000c0e1-0451-4000-b000-000000000000

Characteristics
f000c0e1-0451-4000-b000-000000000000
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4. Read a tag: the tag EPC code is showed as the following screen:

=

< €ID-mini

Status: Connected RSSI: -69db

$3035ebcd4caafdcc00015e45

Transmit Format @ String o Byte Array

Receive Format (@) String (O) Byte Array

ST

9 Use with the 111BLE11 dongle

With the 111BLE11 dongle is possible to use the device emulating a simple serial device.

When the dongle is connected, it automatically discovers the device and establish a connection with
it.

When a connection is established the led on the dongle changes color from RED to BLUE.
Opening the dongle COM port is possible to send commands and receive data directly to the device.

A useful terminal to send commands to the Dongle (e.g. to the Discovery Mini) is HTerm:
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http://www.der-hammer.info/terminal/

To test the device the user has to perform the following steps:

1. Connect the COM port associated with the USB dongle with:

e 115200 baudrate;
e Data8;
e Stop1,
e Parity None.
it HTerm 0.8.1beta - ] X
File Options View Help
Disconnect Port | COM10 ~||R Baud | 115200 ~| Data |8 ~| Stop |1 “| Parity Nome | []CTSFlow control
Rx l:l Reset Tx l:l Reset Count EI : l:l Reset MNewline at  None ~ fh'::;awc;:nm
- . - - . B - a] |: Newline every =] (& ¢ Newline after ... ms =] (&
¢ | Clear received ;Asul [JHex [pec [JEin i | Saveoutput | ¥ ;DCIEarat =11 | .- aractars = ;Autuscrull [ show errors ! receive pause (0—off) =11 |
Sequence Overview x Received Data
i = 10 15 zZ0 25 30 35 40 45 50 = 60 65 70 75 &0 85 a0
Selection (-)
Input control
Input options
Clear transmitted [ asdi [JHex []pec []Bin Send on enter | CRAF ~ Send file DTR RTS
Tpe [asc v ] ASend
Transmitted data
i a5 10 1 20 25 30 5 40 45 50 S &0 65 70 75 a0 85 a0
Histery -/0/10 Connect to COM10 (b:115200 d:8 5:1 p:None)

2. Send a command to the Discovery Mini:
e select ASCII format (ASC) and Send on enter CR-LF;
e type a command (for example $100601 hardware release);
e the answer is showed.
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o HTerm 0.8.1beta - [m] X
File Options View Help
| Disconnect | port | comio v|[R| Bad[11500  ~] pam|s  v| swp|t | Parity [None v| [JcTSFiow contral

N 8 vt || ) et || cont [ 0]2 [0 et | et e | M S
[ Gearrecenes | |© Hss Clrex loec Con || saveauput ||+ | Claearar [_0]13 £ e[ o] =t sl
Overview x [ﬁ ived Data

1L 5 10 15 20 25 30 35 40 45 50 55 &0 65 70 5 a0 85 a0 2
$111fU23BLEL1]1 Discovery UHF MINIyw

Autoscroll []show errors

Selection {-) ]
Input control x
Input options

| G Cirer o o | somens [z ] | |
rype [asc | [ s100601] =

Transmitted data x
11 5 10 15 20 25 30 35 40 45 50 55 &0 65 70 75 g0 85 40 &
5100601y

w

History 1/4/10 Connect to COM10 (b:115200 d:8 :1 p:None)

3. Read a Tag: the EPC code of the tag is showed

oty HTerm 0.8.1beta — O ®
File Optiens View Help

| Disconnect | Port | COMs0 ~| E Boud [ 115200 | Data |8 v| stop |1 | Parity [None ~| [JCTS Flow control

f Rx | 28| | Reset | | Tx| 9||Reset|‘§t:ount|j|%| u||Rgset|‘§Newlineat [ Shew

- Dssa Ovex Close Don | | smeovoue |« |2 Ocmrse | 0]2) oz 02 Blavosrot Clshonerors |1
Sequence Overview x [ﬁ“ ived Data
1] 5 10 15 20 25 30 35 40 45 50 55 L-11] a5 70
$000e001122334455667 788890011
Selection (<)
Input control x
Input options

| [lasci [lHex [Ioec [J8in | Sendonenter [CRAF v | | send fle | | [om | |rms |
Type AsC v | | Asend

Transmitted data 4

il 5 10 15 20 25 30 35 40 45 50 55 &0 65 70 75

History -/1/10 Connect to COME0 (:113200 d:8 s:1 p:None)
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This device complies with Part 15 of the FCC rules. Operation is subject to the following two
conditions: 1) this device may not cause harmful interference, and 2) this device must accept
any interference received, including interference that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications. However, there is
no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try correct the interference by one or more
of the following measures:

- Reorient the receiving antenna.
- Increase the separation between the equipment and receiver.

- Connect the equipment into and outlet on a circuit different from that to which the
receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

Changes or modifications not expressly approved by the party responsible for compliance
could void your authority to operate the equipment.



