
                RF-BM-2340A2(I) 

www.rfstariot.com                                                                         V1.0 - May, 2024 

Shenzhen RF-star Technology Co., Ltd.                                                          Page 1 of 28                        

 

 

 

 

 

 

 

 

 

RF-BM-2340A2 And RF-BM-2340A2I CC2340R5  

BLE5.3 or ZigBee 3.0 Wireless Module 
Version 1.0 

 

 

 

Shenzhen RF-star Technology Co., Ltd. 

May 21st, 2024 

All rights reserved. Those responsible for unauthorized reproduction will be prosecuted. 

 

 

http://www.rfstariot.com/


                RF-BM-2340A2(I) 

www.rfstariot.com                                                                         V1.0 - May, 2024 

Shenzhen RF-star Technology Co., Ltd.                                                          Page 2 of 28                        

1 Device Overview    

1.1 Description 

RF-BM-2340A2 and RF-BM-2340A2I are RF modules based on TI lower-power CC2340R5 SoC. They are multiprotocol 

2.4 GHz wireless modules supporting Thread, ZigBeeÈ, BluetoothÈ 5.3 Low Energy, IEEE 802.15.4, and proprietary 2.4 

GHz. The modules integrate a 48 MHz crystal, 512 kB of in-system Programmable Flash, 12 kB ROM for bootloader, 

and 36 kB of ultra-low leakage SRAM. The ARMÈ CortexÈ-M0+ core application processor can operate at an extremely 

low current at flexible power modes. And the modules enable long-range and low-power applications using 8 dBm high-

power with best-in-class transmit current consumption at 12 mA. They feature a small size, robust connection distance, 

and rigid reliability. The 1.27-mm half-hole pitch stamp stick makes the module more convenient for application and 

development. RF-BM-2340A2 has a high-performance PCB antenna, while RF-BM-2340A2I has an IPEX connector or 

a half-hole RF out interface option for the different needs of external antennas. The UART serial port protocol can also 

enable you to start your development with a quick path. 

1.2 Key Features 

¶ RF Features 

- BluetoothÈ 5.3 Low Energy  

- Bluetooth Mesh (Low power node) 

- ZigBeeÈ 

- Proprietary  

- SimpleLink TI 15.4-Stack (2.4 GHz) 

¶ TX power: up to +8 dBm with temperature 

compensation 

¶ Excellent receiver sensitivity  

- -102 dBm for Bluetooth 125 kbps (LE coded PHY) 

- -99 dBm for Bluetooth 500 kbps (LE coded PHY) 

- -96.5 dBm for Bluetooth 1 Mbps 

- -92 dBm for Bluetooth 2 Mbps 

¶ Wide Operation Range 

- Power supply:  

Õ GLDO mode: 1.71 V ~ 3.8 V, recommend to 

3.3 V  

Õ DCDC mode:  2.2 V ~ 3.8 V, recommend 

to 3.3 V  

- Operating temperature: -40 ÁC to +85 ÁC 

- Storage temperature: -40 ÁC to +125 ÁC 

- Frequency range: 2360 MHz  2510 MHz 

¶ Microcontroller 

- Powerful 48 MHz ARMÈ CortexÈ-M0+ processor 

- Integrated Balun 

- Support OTA upgrade 

¶ Memory 

- 512 kB of in-system programmable flash 

- 12 kB of ROM for bootloader and drivers 

- 36 kB of ultra-low leakage SRAM. Retained in 

standby mode 

¶ Rich Peripherals 

- 12 IO Pads 

Õ 2 IO pads SWD, muxed with GPIOs 

Õ Up to 10 DIOs (analog or digital IOs) 

- 3 Ĭ 16-bit or 1 Ĭ 24-bit general-purpose timers, 

Quadrature decode mode support 

- 12-bit ADC, 1.2 Msps with external reference, 

267 kbps with internal reference, up to 12 

external ADC inputs 

- 1Ĭ low power comparator  

- 1 Ĭ UART 

- 1 Ĭ SPI 

- 1 Ĭ I2C 
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- Real-time clock (RTC) 

- Integrated temperature and battery monitor 

- Watchdog timer 

¶ Security Enablers 

- AES 128-bit Crypto accelerator 

- Random number generator from on-chip 

analog noise 

¶ Dimension:  

- RF-BM-2340A2: 16.58 mm Ĭ 11.19 mm Ĭ 2.25 

mm 

- RF-BM-2340A2I: 15.20 mm Ĭ 11.19 mm Ĭ 2.25 

mm 

 

1.3 Applications 

¶ Home healthcare 

¶ Blood glucose monitors 

¶ Blood pressure monitor 

¶ CPAP machine 

¶ Electronic thermometer 

¶ Patient monitoring & diagnostics 

¶ Medical sensor patches 

¶ Personal care & Fitness 

¶ Electric toothbrush 

¶ Wearable fitness & activity monitor 

¶ Building automation 

¶ Building security systems 

¶ Motion detector 

¶ Electronic smart lock 

¶ Door and window sensor 

¶ Garage door system 

¶ Gateway 

¶ HVAC 

¶ Thermostat 

¶ Wireless environmental sensor 

¶ Fire safety system 

¶ Smoke and heat detector 

¶ Video surveillance 

¶ IP network camera 

¶ Lighting 

¶ LED luminaire 

¶ Lighting Control 

¶ Daylight sensor, lighting sensor 

¶ Wireless control 

¶ Factory automation and control 

¶ Retail automation & payment  

¶ Electronic point of sale 

¶ Communication equipment 

¶ Wired networking 

¶ Personal electronics 

¶ Connected peripherals 

¶ Consumer wireless module 

¶ Pointing devices 

¶ Keyboards and keypads 

¶ Gaming 

¶ Electronic and robotic toys 

¶ Wearables (non-medical) 

¶ Smart trackers 

¶ Smart clothing 
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1.4 Functional Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Functional Block Diagram of RF-BM-2340A2(I) 

1.6 Part Number Conventions 

The part numbers are of the form of RF-BM-2340A2(I )where the fields are defined as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Part Number Conventions of RF-BM-2340A2(I) 
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2 Module Configuration and Functions   

2.1 Module Parameters 

Table 1. Parameters of RF-BM-2340A2(I) 

Chipset CC2340R5 

Supply Power Voltage 

DCDC mode: 2.2 V ~ 3.8 V, 3.3 V is recommended 

GLDO mode: 1.71 V ~ 3.8 V, 3.3 V is recommended 

Remark: When set to DCDC mode, if the supply voltage is lower than 2.2 V, it 

will automatically switch to GLDO mode. 

Frequency 2360 MHz  2510 MHz 

Maximum Transmit Power  +8.0 dBm 

Receiving Sensitivity 

-102 dBm @ Bluetooth 125 kbps (LE Coded PHY) 

-99 dBm @ Bluetooth 500 kbps (LE Coded PHY) 

-96.5 dBm @ Bluetooth 1 Mbps 

-92 dBm @ Bluetooth 2 Mbps 

GPIO 12 

Flash 512 kB 

ROM 12 kB for bootloader and drivers 

SRAM 36 kB 

Power Consumption 

RX current: 5.3 mA 

TX current: 5.1 mA @ 0 dBm 

          Ѕ11.0 mA @ 8 dBm 

MCU (CoreMark): 2.6 mA @ active mode 

Standby: Ѕ710 nA @RTC, 36 kB RAM 

Shutdown: 150 nA @ wake-up on pin  

Support Protocol Bluetooth 5.3 Low Energy, ZigBee, Proprietary, SimpleLink TI 15.4-stack 

Crystal 48 MHz 

Package SMT packaging (1.27-mm half-hole pitch stamp stick) 

Dimension 
RF-BM-2340A2: 16.58 mm Ĭ 11.19 mm Ĭ 2.25 mm 

RF-BM-2340A2I: 15.20 mm Ĭ 11.19 mm Ĭ 2.25 mm 

Type of Antenna  
RF-BM-2340A2: PCB antenna 

RF-BM-2340A2I: IPEX connector or half-hole ANT pin 

Operating Temperature -40 Ņ  +85 Ņ 
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Storage Temperature -40 Ņ  +125 Ņ 

 

2.2 Module Pin Diagram 

     

RF-BM-2340A2                                     RF-BM-2340A2I 

Figure 3. Pin Diagram of RF-BM-2340A2(I) 

2.3 Pin Functions 

Table 2. Pin Functions of RF-BM-2340A2(I) 

Pin Name Chip Pin Function Description 

1 GND GND Ground Ground 

2 VCC VCCS VCC 
Power supply: 1.71 V ~ 3.8 V, recommended to 3.3 

V 

3 SWDIO DIO16_SWDIO Digital 
GPIO, SWD interface: mode select or SWDIO 

(JTAG_TMSC), high-drive capability 

4 SWDCK DIO17_SWDCK Digital 
GPIO, SWD interface: clock(JTAG_TCKC), high-

drive capability 

5 RESET RSTN Digital Reset, active low. Internal pullup. 

6 DIO13 DIO13 Digital GPIO 

7 DIO11 DIO11 Digital GPIO 

8 GND GND Ground Ground 
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9 GND GND Ground Ground 

10 DIO20 DIO20_A11 Digital or Analog GPIO, analog capability 

11 DIO24 DIO24_A7 Digital or Analog GPIO, analog capability, high-drive capability 

12 DIO3 DIO3_X32P Digital or Analog GPIO, 32-kHz crystal oscillator pin 1 

13 DIO4 DIO4_X32N Digital or Analog GPIO, 32-kHz crystal oscillator pin 2 

14 DIO21 DIO21_A10 Digital or Analog GPIO, analog capability 

15 DIO8 DIO8 Digital GPIO 

16 DIO6 DIO6_A1 Digital or Analog GPIO, analog capability 

17 DIO12 DIO12 Digital GPIO, high-drive capability 

18 NC NC - None connect 

19 GND GND Ground Ground, for RF-BM-2340A2I only 

20 ANT ANT RF External ANT output pin, for RF-BM-2340A2I only 

21 GND GND Ground Ground, for RF-BM-2340A2I only 
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2.4 Pin Peripheral Singal Descriptions 

Table 3. Pin Peripheral Singal Description of RF-BM-2340A2(I) 

Function Singal Name 
Module 

Pin 
Chip Pin 

Signal 

Direction 
Description 

UART 

UART0TXD 

DIO13 DIO13 

O UART0 TX data 

DIO17 DIO17_SWDCK 

DIO18 DIO18 

DIO20 DIO20_A11 

DIO6 DIO6_A1 

UART0RXD 

DIO12 DIO12 

I UART0 RX data 

DIO15 DIO15 

DIO16 DIO16_SWDIO 

DIO20 DIO20_A11 

DIO22 DIO22_A9 

UART0CTS 
DIO21 DIO21_A10 

I UART0 clear-to-send input (active low) 
DIO2 DIO2_A3 

UART0RTS 
DIO8 DIO8 

O UART0 request-to-send (active low) 
DIO1 DIO1_A4 

ADC 

ADC11 DIO20 DIO20_A11 

I 

HP ADC channel 11 input 

ADC10/LPC+ DIO21 DIO21_A10 HP ADC channel 10 input 

ADC9 DIO22 DIO22_A9 HP ADC channel 9 input 

ADC8/LPC+/LPC- DIO23 DIO23_A8 HP ADC channel 8 input 

ADC7/LPC+/LPC- DIO24 DIO24_A7 HP ADC channel 7 input 

ADC6 DIO25 DIO25_A6 ADC channel 6 input 

ADC5 DIO0 DIO0_A5 ADC channel 5 input 

ADC4 DIO1 DIO1_A4 ADC channel 4 input 

ADC3 DIO2 DIO2_A3 ADC channel 3 input 

ADC2 DIO5 DIO5_A2 ADC channel 2 input 

ADC 

Reference 

ADC1/AREF+ DIO6 DIO6_A1 

I 

HP ADC channel 1 input. ADC external 

voltage reference, positive terminal 

ADC0/AREF- DIO7 DIO7_A0 
HP ADC channel 0 input. ADC external 

voltage reference, negative terminal 
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Table 4. Pin Peripheral Singal Description of RF-BM-2340A2(I) (Continued 1) 

Function Singal Name 
Module 

Pin 
Chip Pin 

Signal 

Direction 
Description 

SPI 

SPI0SCLK 

DIO8 DIO8 

I/O SPI clock 
DIO17 DIO17_SWDCK 

DIO18 DIO18 

DIO24 DIO24_A7 

SPI0POCI 

DIO11 DIO11 

I/O SPI POCI (MISO) 
DIO12 DIO12 

DIO13 DIO13 

DIO20 DIO20_A11 

SPI0CSN 

DIO11 DIO11 

I/O SPI chip select DIO0 DIO0_A5 

DIO6 DIO6_A1 

SPI0PICO 

DIO12 DIO12 

I/O SPI PICO (MOSI) 
DIO13 DIO13 

DIO16 DIO16_SWDIO 

DIO19 DIO19 

I2C 

I2C0SCL 

DIO17 DIO17_SWDCK 

I/O I2C clock data 
DIO24 DIO24_A7 

DIO25 DIO25_A6 

DIO6 DIO6_A1 

I2C0SDA 

DIO8 DIO8 

I/O I2C data 
DIO12 DIO12 

DIO16 DIO16_SWDIO 

DIO0 DIO0_A5 
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Table 5. Pin Peripheral Singal Description of RF-BM-2340A2(I) (Continued 2) 

Function Singal Name 
Module 

Pin 
Chip Pin 

Signal 

Direction 
Description 

GPIO 

GPIO8 DIO8 DIO8 

I/O General-purpose input or output 

GPIO9 DIO9 DIO9 

GPIO10 DIO10 DIO10 

GPIO11 DIO11 DIO11 

GPIO12 DIO12 DIO12 

GPIO13 DIO13 DIO13 

GPIO14 DIO14 DIO14 

GPIO15 DIO15 DIO15 

GPIO16 DIO16 DIO16_SWDIO 

GPIO17 DIO17 DIO17_SWDCK 

GPIO18 DIO18 DIO18 

GPIO19 DIO19 DIO19 

GPIO20 DIO20 DIO20_A11 

GPIO21 DIO21 DIO21_A10 

GPIO22 DIO22 DIO22_A9 

GPIO23 DIO23 DIO23_A8 

GPIO24 DIO24 DIO24_A7 

GPIO25 DIO25 DIO25_A6 

GPIO0 DIO0 DIO0_A5 

GPIO1 DIO1 DIO1_A4 

GPIO2 DIO2 DIO2_A3 

GPIO5 DIO5 DIO5_A2 

GPIO6 DIO6 DIO6_A1 

GPIO7 DIO7 DIO7_A0 
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3 Specifications    

3.1 Recommended Operating Conditions 

The functional operation does not guarantee performance beyond the limits of the conditional parameter values in the 

table below. Long-term work beyond this limit will affect the reliability of the module more or less. 

Table 6. Recommended Operating Conditions of RF-BM-2340A2(I) 

Items  Condition  Min.  Typ.  Max. Unit  

Operating Supply Voltage  / 1.71 3.3 3.8 V 

Operating Temperature  / -40 +25 +85 Ņ 

3.2 Handling Ratings 

Table 7. Handling Ratings of RF-BM-2340A2(I) 

Items Condition Min.  Typ. Max. Unit 

Storage Temperature Tstg -40 +25 +125 Ņ 

Human Body Model HBM   Ñ1000  V 

Moisture Sensitivity Level   3   

Charged Device Model   Ñ500  V 
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4 Internal  32.768 kHz Crystal  Setting   

The module hardware is without an external 32.768 kHz crystal by default. However, the SDK adopts the external 

32.768 kHz crystal by default, pls see the details below:

 

Therefore, in order no problem during debugging, pls modify the default crystal setting to the internal crystal LF 

RCOSC as follows:
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5 Application, Implementation, and Layout  

5.1 Module Photos 

     

RF-BM-2340A2                                     RF-BM-2340A2I 

Figure 3. Photos of RF-BM-2340A2(I) 

5.2 Recommended PCB Footprint 
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RF-BM-2340A2I 

 

Figure 4. Recommended PCB Footprint of RF-BM-2340A2(I) 

5.3 Schematic Diagram 
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RF-BM-2340A2I 

Figure 5. Schematic Diagram of RF-BM-2340A2(I) 

5.4 Reference Design 
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