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Approval Sheet

(產品承認書) 

 

產品名稱 (Product):       BT 4.1 Module (Nordic nRF51822)

 
 
產品型號 (Model No.):     MDBT40 Series & MDBT40-P Series

           

 
                           

Advantages of MDBT40 & MDBT40-P Series 

1. Long Working Distance

MDBT40 Series: Over 80 meters in open space

MDBT40-P Series: Up to 60 meters in open space

2. Declaration ID already included all Nordic applied profiles. 

3. Granted major regional certificates, including FCC, CE,

TELEC (Japanese), SRRC (China), IC (Canada), NCC (Taiwan)

勁達國際電子有限公司 
新北市中和區建康路 3號 5樓 

Tel: +886-2-32340208 Fax: +886-2-32340547 
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List of Raytac’s Model No.

Series 
Nordic 

Solution 
Raytac No. 

IC 
Version 

Antenna RAM 
Flash 

Memory 

MDBT40 nRF51822 

MDBT40-128V3 

3 
Chip 

Antenna 

16 kb 
128 K 

MDBT40-256V3 256 K 

MDBT40-256RV3 32 kb 256 K 

MDBT40-P nRF51822 

MDBT40-P128V3 

3 
PCB 

Antenna 

16 kb 
128 K 

MDBT40-P256V3 256 K 

MDBT40-P256RV3 32 kb 256 K 

MDBT40 
- ANT 

nRF51422 

MDBT40-ANT 
-256V3 

3 
Chip 

Antenna 

16 kb 

256 K 
MDBT40-ANT 

-256RV3 
32 kb 

MDBT40 
- ANT-P 

nRF51422 

MDBT40-ANT 
-P256V3 

3 
PCB 

Antenna 

16 kb 

256 K 
MDBT40-ANT 

-P256RV3 
32 kb 

MDBT40 
Nano 

nRF51822 MDBT40-n256V3 3 N/A 16 kb 256 K 

MDBT40 
- ANT-Nano 

nRF51422 
MDBT40-ANT 

-n256V3 
3 N/A 16 kb 256 K 
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1. Overall Introduction 
Raytac’s MDBT40 is a BT 4.0 & BT 4.1 stack (Bluetooth low energy or BLE) module 

designed based on Nordic nRF51822 SoC solution, which incorporates: GPIO, UART, I2C, 

SPI, PWM and ADC interfaces for connecting peripherals and sensors.  

The feature of the module:

1. Dual Transmission Mode of BLE & RF 2.4G upon customer preference.

2. Compact size with (L) 18 x (W) 10 x (H) 3.2 or 2.7 mm

3. Low power requirements, ultra-low peak, average and idle mode power consumption.

4. Compatible with a large installed base of mobile phones, tablets and computers.

5. Fully coverage of BLE software stack including:

Proximity Profile; Heart Rate Profile; Health Thermometer Profile; 

Blood Pressure Profile; Running Speed & Cadence Profile; 

HID Over GATT Profile; Alert Notification Profile; Glucose Profile; 

Cycling Speed & Cadence Profile 

6. BLE & RF transmission switching may help products to fit all operation system

7. BLE & RF transmission switching may help products fit all kinds of hardware.

1.1 Applications 

. Computer peripherals and I/O devices 

         . Mouse 

         . Keyboard 

         . Multi-touch track pad  

. Interactive entertainment devices 

         . Remote control 

         . 3D Glasses 

         . Gaming controller 

. Personal Area Networks 

         . Health/fitness sensor and monitor devices 

         . Medical devices 

         . Key-fobs + wrist watch  

         . Remote control toys
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1.2 Features 

. 2.4GHZ transceiver 

      . -93dbm sensitivity in Bluetooth low energy mode 

      . TX Power -20 to +4dbm 

      . RSSI (1db resolution) 

. ARM Cortex – M0 32 bit processor 

      . Serial Wire Debug (SWD) 

. S100 series SoftDevice ready 

. Memory  

      . 256kb or 128kb embedded flash programmed memory 

      . 16kb RAM or 32kb RAM 

. Support for non-concurrent multiprotocol operation 

      . On-air compatibility with nRF24L series 

. Flexible Power Management

  . Supply voltage range 1.8V to 3.6V

  . 2.5us wake-up using 16MHz RCOSC

  . 0.6uA @ 3V mode

  . 1.2uA @ 3V in OFF mode + 1 region RAM retention

  . 2.6uA @ 3V ON mode, all blocks IDLE 

. 8/9/10 bit ADC- 8 configurable channels 

. 31 General Purpose I/O Pins 

. One 32 bit and two 16 bit timers with counter mode 

. SPI Master / Slave 

. Two-wire Master (I2C compatible) 

. UART (CTS/RTS) 

. CPU independent Programmable Peripheral Interconnect (PPI) 

. Quadrature Decoder (QDEC) 

. AES HW encryption 

. Real Timer Counter (RTC)
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1.3 Profile & Service Information

Profile & Service below are supported by MDBT40.

Profile Description Service Description 

Alert Notification Profile Alert Notification Service 

Blood Pressure Profile 

Blood Pressure Service 

Device Information Service 

Cycling Speed & Cadence Profile 

Cycling Speed & Cadence Service 

Device Information Service 

Glucose Profile 

Glucose Service 

Device Information Service 

Health Thermometer Profile 

Health Thermometer Service 

Device Information Service 

Heart Rate Profile 

Heart Rate Service 

Device Information Service 

HID over GATT Profile 

HID Service 

Battery Service 

Proximity Profile 

Link Loss Service 

Immediate Alert Service 

TX Power Service 

Running Speed & Cadence Profile 

Running Speed & Cadence Service 

Device Information Service 
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2. Product Dimension
 

2.1 MDBT40 Series 

   PCB Dimensions, & Pin Indication & Layout Guide  

 PCB SIZE：(L) 18 x (W) 10 mm
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2.2 MDBT40-P Series 

PCB Dimensions, & Pin Indication & Layout Guide 

PCB SIZE：(L) 18 x (W) 10 mm

 
 

 

 



 

 

 

 

 

 

 
 

 



 

 

2.3 Pin Assignment 
 

Pin No. Name Pin function Description 

(1)(2) GND Ground The pad must be connected to a solid ground plane 

(3) AVDD Power Analog power supply  

(4) P0.21 Digital I/O General-purpose digital I/O 

(5) P0.22 Digital I/O General-purpose digital I/O 

(6) P0.23 Digital I/O General-purpose digital I/O 

(7) P0.24 Digital I/O General-purpose digital I/O  

(8) P0.25 Digital I/O General-purpose digital I/O  

(9) 

P0.26 Digital I/O General-purpose digital I/O 

AIN0 Analog input ADC input 0 

XL2 Analog output Connector for 32.768KHz crystal 

(10) 

P0.27 Digital I/O General-purpose digital I/O 

AIN1 Analog input ADC input 1 

XL1 Analog input 
Connector for 32.768KHz crystal or external 32.768KHz clock 
reference 

(11) P0.28 Digital I/O General-purpose digital I/O 

(12) P0.29 Digital I/O General-purpose digital I/O 

(13) GND Ground The pad must be connected to a solid ground plane 

(14) VDD Power Power supply  

(15) DCC Power DC/DC output voltage to external LC filter 

(16) P0.30 Digital I/O General-purpose digital I/O 

(17) 
P0.00 Digital I/O General-purpose digital I/O 

AREF0 Analog input ADC Reference voltage 

(18) 
P0.01 Digital I/O General-purpose digital I/O 

AIN2 Analog input ADC input 2 

(19) 
P0.02 Digital I/O General-purpose digital I/O  

AIN3 Analog input ADC input 3 

(20) 
P0.03 Digital I/O General-purpose digital I/O 

AIN4 Analog input ADC input 4 

(21) 
P0.04 Digital Input General-purpose digital I/O 

AIN5 Analog input ADC input 5 

(22) 
P0.05 Digital I/O General-purpose digital I/O 

AIN6 Analog input ADC input 6 
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Pin No. Name Pin function Description 

(23) 

P0.06 Digital I/O General-purpose digital I/O 

AIN7 Analog input ADC input 7 

AREF1 Analog input ADC Reference voltage 

(24) P0.07 Digital I/O General-purpose digital I/O 

(25) GND Ground The pad must be connected to a solid ground plane 

    (26) P0.08 Digital I/O General-purpose digital I/O 

(27) P0.09 Digital I/O General-purpose digital I/O 

(28) P0.10 Digital I/O General-purpose digital I/O 

(29) P0.11 Digital I/O General-purpose digital I/O 

(30) P0.12 Digital I/O General-purpose digital I/O 

(31) P0.13 Digital I/O General-purpose digital I/O 

(32) P0.14 Digital I/O General-purpose digital I/O 

(33) P0.15 Digital I/O General-purpose digital I/O 

(34) P0.16 Digital I/O General-purpose digital I/O 

(35) SWDIO/RESET Digital I/O 
System reset(active low).Also HW debug and flash  
Programming  

(36) SWDCLK Digital input HW debug and flash programming. 

(37) P0.17 Digital I/O General-purpose digital I/O 

(38) P0.18 Digital I/O General-purpose digital I/O 

(39) P0.19 Digital I/O General-purpose digital I/O 

(40) P0.20 Digital I/O General-purpose digital I/O 

(41) DEC2 Power  Power supply decoupling. Low voltage mode VCC 

(42) GND Ground The pad must be connected to a solid ground plane 

1
 Digital I/O pad with 5mA source/sink capability. 

 

3. Main Chip Solution
 

RF IC Crystal Frequency 

Nordic NRF51822/QFN48 16MHZ 
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4. Shipment Packaging Information

Marking Model 

Black 

MDBT40-128V3 MDBT40-P128V3 

  

Red 

MDBT40-256V3 MDBT40-P256V3 

  

Yellow 

MDBT40-256RV3 MDBT40-P256RV3 

  

 - Packaging Type: Tray only

 - Minimum Package Quantity (MPQ): 88 pcs per Tray

 - Carton Contents: 1760 pcs per Carton (20 Full Tray + 1 Empty Tray)

 - Dimension of Carton: (L) 37 x (W) 21 x (H) 14 cm

 - Gross Weight: approx. 3.2 kgs

Remark: Packaging may be subject to change without further notice.

 



 

 

4.1 Marking on Metal Shielding

To obey the regulation that we have granted, the marking contains following contents.
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5. Specification

5.1 Industrial Temperature Range

Industrial temperature range is applied in below IC chip.

Raytac’s corresponding model no. are MDBT40-256V3, MDBT40-P256V3 and 

MDBT40-n256V3.

Operating conditions are as below:

Other changes are including:

(1) 2.4Ghz transceiver: Not supported 1Mbps data rates

(2) Not support 1.8V low voltage mode

For detail of changes, please refer to Nordic’s document “nRF51822_PSA_EXTEMP_v1.0”. 

Any updates shall refer to Nordic’s release as final reference.

Except for MDBT40-256V3, MDBT40-P256V3 and MDBT40-n256V3, please check 

remaining section of Chapter 5 to know specification of other models.
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5.2 Absolute Maximum Ratings

5.3 Operation Conditions
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5.4 Electrical Specifications
 

5.3.1  Radio Transceiver

 . General Radio Characteristics 

 

 . Radio Current Consumption
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5.3.2.  Transmitter Specifications
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5.3.3  Receiver Specifications
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5.3.4  Radio Timing Parameters

 
 

5.3.5  RSSI Specifications

 
 

5.3.6  CPU
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5.3.7 Power Management



 

23 

 

6. Block Diagram

 
 

                             nRF51822 block diagram
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7. Antenna 

7.1 MDBT40 Series 

 
 

 

 

 



 

 

 
 

 



 

 

7.2 MDBT40-P Series 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

8. Reference Circuit

8.1 nRF51822 Schematic with Internal LDO (Module’s Default)

Default is using external 32.768khz crystal. Please make sure it is connected to make module 

work.
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8.2 nRF51822 Schematic with 1.8V Low Voltage Mode

 

 

Remark:

When operating temperature is from -40℃ to 105℃, it is not supported 1.8V low voltage 

mode.
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8.3 nRF51822 Schematic with Internal DC/DC Converter

 
 

Remark:

Version 3 supports Internal DC/DC Converter, which is not suggested using in Version 2 IC.
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9. Carrier Keep-Out Area 

To make sure wireless performance is at its best condition, please follow instruction below to 
layout.

 
Reference Item: MDBT40 / MDBT40-P / MDBT40-ANT / MDBT40-ANT-P Series

 

        

 
 

                             

Carrier Board  
Keep Out Area 

1. Carrier Board under the BLUE PART  

(antenna and test pin pad) 

Carrier Board is not allowed to have ground or circuit or 

components in any layer. 

 

2. Carrier Board under the GREEN PART 

a. Suggest to equip ground full green area in first layer 

b. If first layer equipped ground, 2nd and 3rd layer can 

have circuit in this area. 

c. If first layer equipped ground, 4th layer can have 

components in this area. 
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10. Certification

10.1 Declaration ID Certification

Remark: Ginstar Corporation is one of subsidiaries of Raytac Corporation.
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10.2 FCC Certification (USA)
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34 

 

10.3 TELEC Certification (Japanese)



 

35 

 

10.4 NCC Certificate
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10.5 CE Test Report (EU)
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10.6 IC Certificate (Canada)
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10.7 SRRC Certificate (China)
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10.8 RoHS Report 

 

 
  



 

 

 



 

 

10.9 Reliability Test
Below are the extracted events from reliability test. Please contact us for full report.

 Tested Item: MDBT40 / MDBT40-P

 Testing Method: 

Conducted continuously BLE transmitting and receiving function checking during

requested duration.

 Testing Result: No fault or package loss during testing.

 Testing Events:

1. Operating under Low Temperature Test

2. Operating under High Temperature Test

3. Thermal Shock Test
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4. Temperature Cycling Test
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10.10 End-Product Label

Customers are suggested using following label content adding to package or user manual for 

FCC, TELEC, NCC, IC, and SRRC certification.

FCC (USA)

TELEC (Japan)

 
 
 

NCC (Taiwan) 

 

MDBT40 Series 

 
 
 

MDBT40-P Series 

 
 
 

平台廠商需於平台上標示<本產品內含射頻模   CCAF15LP0280T1 字樣>  

註：平台定義為若器材不組裝本模組，消費者仍能正常使用本器材之主要功能，該器材得視為

平台。 
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IC (Canada)

SRRC (China)
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11. Current Consumption Reference Data (BT 3.0 VS BT 4.0)
 

Mouse Power Consumption 

  
BT4.0 (Based on nRF51822) 

BT3.0 
BT4.0 Mode RF2.4GHz 

2 x AAA 9.5 Months 10 Months 2.9 Months 

2 x AA 21 Months 22 Months 6.2 Months 

Including Sensor 
BT4.0 (Based on nRF51822) 

BT3.0 @3V 
BT4.0 Mode @ 1.5V RF2.4GHz @1.5V 

Active-Mouse moving     
(4.3%)                                
(7.5ms report rate) 

5.4 mA                                                                                    
8.1 mW 

5.8 mA                                                                                    
8.7 mW 

8.7 mA                                                                                    
26.1 mW 

Rest 1>1s (4.1%)            
Link maintained                  
Sensor latency: 20ms 

900 uA                                                                                    
1.35 mW 

350 uA                                
No link                                                                                 

1.05 mW 

1.24 mA                                                                                    
3.72 mW 

Rest 2>10 sec (4.9%)            
Link maintained                    
Sensor latency: 100ms 

680 uA                                                                                    
1.02 mW 

120 uA                                                                                                                
198 uW 

900 uA                                                                                    
2.7 mW 

Rest 2d>60 sec                          
Link maintained                     
Sensor latency: 100ms 

120 uA                                                                                    
180 uW 

120 uA                                                                                                                
198 uW 

900 uA                                                                                    
2.7 mW 

Rest 3>600s (86.3)            
Link disconnected                       
Sensor latency: 500ms 

90 uA                                                                                    
135 uW 

90 uA                                                                                    
135 uW 

797 uA                                                                                    
2.3 mW 

    

Keyboard Power Consumption 

  
BT4.0 (Based on nRF51822) 

BT3.0 @3V 
BT4.0 Mode @3V RF2.4GHz @3V 

Active                                  
6 letters/s 

200 uA 
5.8 mA                                                                                    
8.7 mW 

8.7 mA                                                                                    
26.1 mW 

Rest 1                                
Maintain link 

20 - 40 uA NA 20 - 40 uA 

Rest 2                                     
after>1min, 
disconnected 

0.8 uA 0.8 uA 
2 uA                           

Only when PC is off 
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12. BT 4.0 Product Certification Cost Comparison Chart
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13. nRF51 IC Compatibility with SDK & SoftDevice

The SDK version must match with its corresponding softdevice version to make BLE work.

Remark: Above table is extracted from document “nRF51 Series Compatibility Matrix”. 

Any updates shall refer to Nordic’s official release as final reference.

 



 

 

Release Note
 2015/02/13 Version. A1: NCC certificate in Chapter 10 added. 

 2015/04/29 Version A2:

(1) Added MDBT40-P Spec, RoHS Report, List of Raytac’s Model No.

(2) Updated Chapter 8, 9, and 12, 13.

 2015/07/01 Version A3: Adding IC & SRRC certificates.

 2015/11/03 Version A4:

(1) Revised layout guide for MDBT40 series in Chapter 2.

(2) Updated Chapter 5.

(3) Updated table of List of Raytac’s Model No.

(4) Removed info of V2 module from Chapter 4.

(5) Added Reliability Test in Chapter 10.

 


