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(Product): BT 4.2 Module (Nordic nRF51822)

(Model No.): MDBT40 Series (Chip Antenna)

MDBT40-P Series (PCB Antenna)

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 includes all Nordic applied profiles.

3. Granted major regional certificates, including FCC, CE (EU),
TELEC (Japan), SRRC (China), IC (Canada), NCC (Taiwan),
KC (South Korea), RCM (Australia & New Zealand) and ANATEL (Brazil).

More certifications for MDBT40-P module: see 9 Certification.
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1. Overall Introduction

Raytac® MDBT40 is a BT 4.2, BT 4.1 & BT 4.0 stack (Bluetooth low energy or BLE)
module designed based on Nordic nRF51822 SoC solution, which incorporates: GPIO,
UART, 12C, 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.
. Compact size with (L) 18 x (W) 10 x (H) 3.2 or 2.7 mm
. Low power requirements, ultra-low peak, average and idle mode power consumption.
. Compatible with a large installed base of mobile phones, tablets and computers.

. Fully coverage of BLE software stack . See 1.3 Profile & Service Information

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

~N o 0o A WDN

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

1.1 Applications
. Computer peripherals and 1/0O 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



1.2 Features
. 2.4GHZ transceiver
. -93dbm sensitivity in Bluetooth low energy mode
. TX Power -20 to +4dbm in 4dB steps
. RSSI (1dB resolution)
. ARM Cortex i MO 32 bit processor
. Serial Wire Debug (SWD)
. S100 series SoftDevice ready
. Memory
. 256kb 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
. 4.2us wake-up using 16MHz RCOSC
. 0.6uA @ 3V OFF 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/0 Pins
. One 32 bit and two 16 bit timers with counter mode
. SPI Master / Slave
. Two-wire Master (12C compatible)
. UART (CTS/RTS)
. CPU independent Programmable Peripheral Interconnect (PPI)
. Quadrature Decoder (QDEC)
. AES HW encryption
. Real Timer Counter (RTC)



1.3 Profile & Service Information
Profile & Service below are supported by MDBT40 & MDBT40-P.

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

Mesh Profile

Mesh Provisioning Service

Mesh Proxy Service




2. Product Dimension
2.1 PCB Dimension & Pin Indication
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8 MDBT40-P Series
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2.2 Recommended Layout of Solder Pad

Graphs are all in Top View, Units in mm.
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2.3 RF Layout Suggestion (aka Keep-Out Area)
Please follow below instruction to have better wireless performance. Make sure to keep the
A N-Ground-Pado as wider as you can when there is n

Welcome to send us your layout in PDF for review at service@raytac.com or your contact at
Raytacwitht i t | e AL ay dMIBT40/MDBT40vPIT YQUR company 6 s nameo.

No Ground-Pad Area

10mm

a— A

| ‘ I

Ground Area

Top layer


mailto:service@raytac.com

Please add via holes in GROUND area as many
as possible, especially around the four corners.

T

4.8mm

Ground Area

Top layer |
No Grdund-Péd Area
4 4
| |

4.8mm

Ground Area

Bottom layer



Exampl 6T RECOMMENDEDO | ayout

AN\\\] where should be NO-GROUND area
B coes. S ——

Ground Area

Top layer

N\ Where should be NO-GROUND area

Ground Area

Top layer

2.4 Footprint & Design Guide

Pl e as e Supposdi tpaige of our website to download. Tl

2D/3D drawing, reflow graph and recommended spec for external 32.768khz.


http://www.raytac.com/document/index.php?index_m_id=12

2.5 Pin Assignment

Pin No. Name Pin function Description
D(?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 1/0
(5) P0.22 Digital I1/0 General-purpose digital I/O
(6) P0.23 Digital I1/0 General-purpose digital I/O
@) P0.24 Digital I/O General-purpose digital 1/0
(8) P0.25 Digital I1/0 General-purpose digital I/O
P0.26 Digital I/0 General-purpose digital 1/0
9) AINO Analog input |ADC input O
XL2 Analog output [Connector for 32.768KHz crystal
P0.27 Digital I/0 General-purpose digital I/O
(10) AIN1 Analog input |ADC input 1
XL1 Analog input Connector for 32.768KHz crystal or external 32.768KHz clock
reference
(12) P0.28 Digital I/0 General-purpose digital 1/0
(12) P0.29 Digital I/O General-purpose digital 1/0
(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 I1/0 General-purpose digital I/O
P0.00 Digital I/0 General-purpose digital 1/0
¢ AREFO Analog input |ADC Reference voltage
P0.01 Digital I1/0 General-purpose digital I/O
(18) AIN2 Analog input |ADC input 2
P0.02 Digital I1/0 General-purpose digital I/O
(19) AIN3 Analog input |ADC input 3
P0.03 Digital I1/0 General-purpose digital I/O
(0) AIN4 Analog input |ADC input 4
P0.04 Digital I1/0 General-purpose digital I/O
) AIN5 Analog input |ADC input 5
P0.05 Digital I1/0 General-purpose digital I/O
22 AING Analog input |ADC input 6

15



Pin No. Name Pin function Description

P0.06 Digital /O  |General-purpose digital I/O
(23) 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 /O  |General-purpose digital 1/0
(27) P0.09 Digital /O  |General-purpose digital I/O
(28) P0.10 Digital I/O  |General-purpose digital I/O
(29) PO.11 Digital /O  |General-purpose digital 1/0
(30) P0.12 Digital /0 General-purpose digital I/0
(31) P0.13 Digital /0 General-purpose digital I/0
(32) P0.14 Digital /O |General-purpose digital I/O
(33) P0.15 Digital /O  |General-purpose digital I/O
(34) P0.16 Digital /0 General-purpose digital I/O
(35) SWDIO/RESET|  Digital /0 §¥§é?;nmrri?§;(active low).Also HW debug and flash
(36) SWDCLK Digital input |[HW debug and flash programming.
(37) PO0.17 Digital I/O  |General-purpose digital I/O
(38) P0.18 Digital /O |General-purpose digital I/0
(39) P0.19 Digital I/10 General-purpose digital I/0
(40) P0.20 Digital /O  |General-purpose digital I/O
(42) 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/0O pad with 5mA source/sink capability.

3. Main Chip Solution

RFIC

Crystal Frequency

Nordic NRF51822/QFN48

16MHZ

16MHz is already inside the module.

16



4. Shipment Packaging Information

Marking Model

MDBT40-256V3 MDBT40-P256V3

Red

MDBT40-256RV3 MDBT40-P256RV3

Yellow

- Unit Weight of Module:
MDBT40 Series: 0.88 g/ pc ( 0.02 g) ; MDBT40-P Series: 0.78 g/ pc ( 0.02 g)
- Packaging Type: Anti-Static Tray only
- Minimum Package Quantity (MPQ): 88 pcs per Tray
- Carton Contents: 1,760 pcs per Carton (20 Full Tray + 1 Empty Tray)
- Dimension of Carton: (L) 37 x (W) 21 x (H) 13 cm

- Gross Weight: approx. 3.2 kgs per full carton (contains 1,760 pcs)



4.1 Marking on Metal Shield

Label context on metal shield is as below:

Raytac Corporation

FCC ID: SH6MDBT40

IC:8017A-MDBT40

CMIITID: 2015DJ2435
Model No.: MDBT40

=/ R|204-420020

4.2 Tray Info

Anti-static tray is specifically designed for mass production. It can be used directly on SMT
automatic machine.

/ 7 - ﬁ

f LS Y A pt il

36
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5. Specification
Any technical specs h a |l | refer to Nordicbds offici:

Belowc ont ent s nBRR5B322fspeofimatidn for Extended Industrial
Temperature range0 a mRIF51822 Product Specification v3.30

5.1 Industrial Temperature Range

Industrial temperature range is applied in below IC.

NRF51822 variant Build Code Raytac Model #

MDBT40-256V3

QFAA Hx0
MDBT40-P256V3

CEAA ExO MDBT40-n256V3

Operating conditions of supported industrial temperature:

Symbol Parameter MNotes Min. Typ. Max. Units
VDD Supply voltage, internal LDO setup 1.9 3.0 1.6 v
VDD Supply voltage, DC/DC converter setup 2.1 3.0 16 )
Ty Operating temperature -40 25 105 =

Other changes are including:
(1) 2.4Ghz transceiver: Not supported 1Mbps data rates
(2) Not support 1.8V low voltage mode

When you use above modules within -250 to 750 , please see 5.3 Operation
Conditions and 5.4 Electrical Specifications to know its normal operating spec.

19


http://infocenter.nordicsemi.com/pdf/nRF51822_PSA_EXTEMP_v1.0.pdf
http://infocenter.nordicsemi.com/pdf/nRF51822_PSA_EXTEMP_v1.0.pdf
http://infocenter.nordicsemi.com/pdf/nRF51822_PS_v3.3.pdf

5.2 Absolute Maximum Ratings

Supply voltages

VDD -0.3 +3.9

DEC2 2

VSS 0 v
1/0 pin voltage

VIO -0.3 VDD + 0.3 v
Environmental QFN48 package

Storage temperature -40 +125 °C
MSL Moisture Sensitivity Level 2

ESD HBM Human Body Model 4 kv
ESD CDM Charged Device Model 750 '
Flash memory

Endurance 200007 write/erase cycles
Retention S0 yeurs ot 25°C

Number of times an address
can be written between 2 times
erase cycles

1. Flash endurance is 20,000 erase cycles. The smallest element of flash that can be written is a 32 bit word.

5.3 Operation Conditions

VDD Supply voltage, internal LDO setup 1.8 3.0 36 v

VDD Supply voltage, DC/DC converter setup 2.1 3.0 3.6 Vv

VDD Supply voltage, low voltage mode 1 175 18 1.95 v
setup

'R vDD Supply rise time (0 V to VDD) 2 100 ms

Ty Operating temperature -25 25 75 °C

1. DEC2 shall be connected to VDD in this mode.
2. The on-chip power-on reset circuitry may not function properly for rise times outside the specified interval.



5.4 Electrical Specifications

5.4.1 Radio Transceiver

. General Radio Characteristics

Symbol Description

fop Operating frequencies.

[ PLL programming resolution.
Afaso Frequency deviation at 250 kbps.
Al Frequency deviation at 1 Mbps.
ﬂsz Frequency deviation at 2 Mbps.
Ay e Frequency deviation at BLE,
bpspsk On-air data rate.

. Radio Current Consumption

Note

1 MHz channel
spacing.

2400

+225
250

+170
+170
320

+250

Max.

2483

275
2000

Units

MHz

MHz
kHz
kHz
kHz

kbps

Test
level

ML A

MSA

M/A
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