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DT0068  
Design tip 

How to replace a low-speed wired connection using a BLE link 

 By Salvo Bonina 

Purpose and benefits 

The BlueNRG-MS is a very low power Bluetooth Low Energy (BLE) single-mode network 

processor, compliant with Bluetooth Specification Core v4.1. The entire BLE stack runs on 

the embedded Cortex M0 core. The device interfaces with an external host microcontroller 

using the SPI transport layer and a set of APIs composed of standard Host Controller 

Interface (HCI) commands and vendor-specific Application Command Interface (ACI) 

commands.  

The scope of this document is to provide the customer with a reference on how to replace a 

low-speed wired connection, like a UART link, with a wireless connection over a BLE link 

using the BlueNRG-MS device and the ACI vendor specific commands. 

Note that the content of this document applies also to the SPBTLE-RF and SPBTLE-RF0 

modules. 

Description 

In the Bluetooth Specification Core v2.0, the Serial Port Profile (SPP) has been introduced 

for the EDR Bluetooth Controllers. The SPP does not apply to the Low Energy Controller, 

which has been introduced in the Bluetooth Core Specification since version 4.0 and 

onwards. Nevertheless, it is still possible to implement a similar feature while working with a 

BLE-only Controller. This can be achieved by defining a vendor-specific profile that allows a 

transmitter and a receiver to exchange data over the link using Vendor Specific BLE Services 

and Characteristics.  

A reference SW implementation that demonstrates a simple 2-way communication between 

two BlueNRG-MS devices is available in the BlueNRG-MS Development Kit (DK) STSW-

BLUENRG-DK.  The project is named “BLE_Chat”, located in the folder 

“Projects\Projects_STD_Library\BLE_Chat\EWARM_BlueNRG-MS” within the STEVAL-

IDB005V1 or STEVAL-IDB006V1 or STEVAL-IDB006V1M evaluation kits. If the user works 

with the NucleoL152RE and X-NUCLEO-IDB05A1 evaluation kit, the project can be found in 

the folder “Projects\Projects_Cube\BLE_Chat\EWARM_BlueNRG-MS”.   

Main components 

BlueNRG-MS  Upgradable Bluetooth® Low Energy network processor 

SPBTLE-RF Very low power module for Bluetooth® Smart v4.1 

SPBTLE-RF0 Very low power module for Bluetooth® Smart v4.1 



       
 

February 2019 DT0068 Rev 3 2/5 
 

 www.st.com 
 

For the purpose of the document, there are 2 project configurations to be considered: 

- Client - Client role configuration 

- Server - Server role configuration 

The BLE Chat FW implementation has 2 roles: 

- The Client connects to the “Chat” service as a Master. 

- The Server exposes a Vendor Specific BLE Service named “Chat” and operates 

as a Slave. The 128-bit Universally Unique Identifier (UUID) value associated to 

the Chat Service is 0xD973F2E0-B19E-11E2-9E96-0800200C9A66. 

The Chat Service contains 2 Vendor Specific Characteristics: 

1) The TX Characteristic: the client can enable notifications on this characteristic. When the 

server has data to be sent, it will send notifications which contain the value of the TX 

Characteristic. The 128-bit UUID value associated with the TX Characteristic is 

0xD973F2E1-B19E-11E2-9E96-0800200C9A66. 

2) The RX Characteristic: it is a writable characteristic. When the client has data to be sent 

to the server, it writes a value into this characteristic. The 128-bit UUID value associated with 

the RX Characteristic is 0xD973F2E2-B19E-11E2-9E96-0800200C9A66. 

The maximum length of the characteristic value is 20 bytes. 

To set up the connection, 2 BlueNRG-MS devices (2 BlueNRG evaluation kits) are needed, 

one to implement the Master role and the other to implement the Slave role. 

Once the connection is established, the 2 peers can start sending data on the link using 

these 2 characteristics. 

When using the evaluation kits, data transfers are sent and received using a connection to 

the board through a terminal emulator on the PC, e.g. TeraTerm. Each evaluation kit will 

appear as a Virtual COM port to the PC. The terminal emulator is configured as follows: baud 

rate: 115200, stop bits: 1, parity: none, number of data bits per character: 8, and flow control: 

none.   

Figure 1 below depicts the system set up. 
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Figure 1: BLE Chat system setup 
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Support material 

Related design support material 

STEVAL-IDB005V1 and STEVAL-IDB006V1 – BlueNRG-MS Evaluation board 

STEVAL-IDB006V1M - Bluetooth® Low Energy USB dongle based on the SPBTLE-RF module 

 

Documentation 

Datasheet DS10691, Upgradable Bluetooth® Low Energy network processor 

Datasheet DS11045, SPBTLE-RF Very low power module for Bluetooth® Smart v4.1 

User manual, UM1870, BlueNRG-MS development kits 

User manual, UM1865, BlueNRG-MS Bluetooth® LE stack application command interface (ACI) 

Programming manual, PM0237, BlueNRG, BlueNRG-MS stacks programming guidelines 

Embedded Software 

STSW-BLUENRG-DK: Setup for BlueNRG Kits 

Revision history 

Date Version Changes 

27-Jun-2016 1 Initial release 

01-Dec-2016 2 Updated to comply with new API functions 

19-Dec-2018 3 Added part number reference to the SW to be used. Added 
reference to the SPBTLE-RF0 module 
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IMPORTANT NOTICE – PLEASE READ CAREFULLY 

 

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, 
modifications, and improvements to ST products and/or to this document at any time without notice. Purchasers should 
obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms 
and conditions of sale in place at the time of order acknowledgement. 

 

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for 
application assistance or the design of Purchasers’ products. 

 

No license, express or implied, to any intellectual property right is granted by ST herein.  

 

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST 
for such product. 

 

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners. 

 

 

Information in this document supersedes and replaces information previously supplied in any prior versions of this 
document. 
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