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At (Product): BT 4.2 Module (Nordic nRF51822)
FErmdgf (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’s 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 — 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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« 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
“No-Ground-Pad” as wider as you can when there is no enough space in your design.

Welcome to send us your layout in PDF for review at service@raytac.com or your contact at
Raytac with title “Layout reviewing — MDBT40/MDBT40-P — YOUR company’s name”.

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



Examples of “NOT RECOMMENDED” layout

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

Please visit “Support” page of our website to download. The package includes footprint,
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

18



5. Specification

Any technical spec shall refer to Nordic’s official documents as final reference.

Below contents are from “nRF51822 specification for Extended Industrial
Temperature range” and “nRF51822 Product Specification v3.3”

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 -25°C to 75°C, 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

fop Operating frequencies, :pr::i:a""ﬂ 2400 2483 MHz M
BT PLL programming resolution. 1 MHz M/A
Af2s0 Frequency deviation at 250 kbps. +170 kHz 2
Af Frequency deviation at 1 Mbps. 170 kHz 2
Ay Frequency deviation at 2 Mbps. +320 kHz 2
Ay e Frequency deviation at BLE, +225 #3250 £275 kHz 4
bpspsk On-air data rate. 250 2000 kbps N/A

. Radio Current Consumption

by +adBm TX anly run current at Poyr = +4 dBm, 1 16 i 4
by dam TX only run current at Py = 0 dBrm. 1 105 ma 4
brx, 4B TX anly run current at Py m = -4 dBm, 1 B m#A 2
by -8dBm TX only run current at Ppyp = -8 dBm. 1 7 mA 2
brx -12d8m TX anly run current at Poyr=-12 dBm, 1 6.5 mé 2
brx,16cBm TX only run current at Poyp = -16 dBm. 1 6 mA 2
by, -2nd8m TX only run current at Py p = -20 dBm. 1 55 i 2
bry,-30d8m TX only run current at Py = -30 dBm. 1 55 mA 2
lsamTTx TX startup current. 2 7 i 1
Ty 250 RX only run current at 250 kbps. 126 mA 1
Tax 1 RX only run current at 1 Mbps. 13 ma 4
I 2 RX only run current at 2 Mbps. 134 mi 1
lstanTsx RX startup current, 3 8.7 i 1

1. Valid for data rates 250 kbps, 1 Mbps, and 2 Mbps.

2. Average current consumption (at 0 dBm TX cutput power) for TX startup (130 ps), and when changing mode from RX to
TX (130 ps).

3. Average current consumption for RX startup (130 ps), and when changing mode from TX to RX (130 ps).



5.4.2 Transmitter Specifications

Pre Maximum output power, 4 dBm 4
Paec RF power control range. 20 24 dB
PRFCR RF power accuracy. +4 dB 1
Pyhise RF power whisper mode. -30 dBm 2
Pawz 20 dB bandwidth for modulated carrier (2 Mbps). 1800 2000  kHz 2
Pawn 20 dB bandwidth for modulated carrier (1 Mbps). 950 1100 kHz 2
Pewzsa 20 dB bandwidth for modulated carrier (250 kbps). 700 B00 kHz 2
1% Adjacent Channel Transmit Power.
P =20 dBc P
FrI +2 MHz (2 Mbps).
nd
P 2™ Adjacent Channel Transmit Power,
RF2.2 +4 MHz (2 Mbps) -45 dBc 2
st
[ 1% Adjacent Channel Transmit Power. 20 dBc 2
AL +1 MHz (1 Mbps).
nd .
P 2™ Adjacent Channel Transmit Power.
AF21 +2 MHz (1 Mbps). =40 dBc 2
14
P 1* Adjacent Channel Transmit Power. 35 dBc 2
e *+1 MHz (250 kbps).
nd
P 2"% Adjacent Channel Transmit Power. 40 dBic 2
frzas +2 MHz (250 Kbps).
t Maximum consecutive transmission time, 16 1
TX30 froL < £30 ppm. IS

v Maximum consecutive transmission time,
T80 frou < +60 ppm.



5.4.3 Receiver Specifications

Receiver operation
Maximum received signal strength at
PRYax <0.1% PER. 0 dBm 1
Sensitivity (0.1% BER)
PRXsgns,2m at 2 Mbps. -85 dBm 2
Sensitivity (0.1% BER)
PRXsens, 1m at 1 Mbps. -90 dBm 2
Sensitivity (0.1% B
PRXsENs, 250k o ;;0 :;yp; ER -96 dBm 2
Peens IT Receiver sensitivity:
1 Mbps BLE Ideal transmitter. o dBm :
Psens DT Receiver sensituvi:y: 9 dBm 2
1 Mbps BLE Dirty transmitter.
RX selectivity - modulated interfering signal®
2 Mbps
ey /1 co-channel. 12 dB 2
sy 15t ACS, C/1 2 MHz. -4 dB 2
Canp 2" ACS /1 4 MHz. =24 dB 2
app 39 ACS, C/1 6 MHZ. -28 dB 2
g, 6th ACS, C/1 12 MHz. -44 dB 2
e N ACS, C/1 f, > 25 MHz. -50 dB 2
1 Mbps
ey ¢/l co-channel (1 Mbps). 12 dB 2
Chist 1% ACS, C/1 1 MHz. 4 dB 2
Clanp 2" ACS, C/1 2 MHz. -24 dB 2
app 3" ACS, C/1 3 MHz. -30 dB 2
g, 6th ACS, C/1 6 MHz. -40 dB 2
Dz 121 ACS, ©/1 12 MHz -50 dB 2
e Nt ACS, /1 f, > 25 MHz. -53 dB 2



250 kbps
Cleo €/l co-channel. 4 dB 2
Chyst 1% ACS, T/11 MHz. -10 dB 2
Clanp 2" ACS, C/1 2 MHZ. -34 dB 2
C3pp 39 ACS, C/1 3 MHz. -39 dB 2
Cllgih 6™ ACS, CNf > 6 MHzZ. -50 dB 2
Cliyath 12! ACS, €112 MHz. -55 dB 2
Cineh Nt ACS, C/1 ;> 25 MHz. 60 dB 2
Bluetooth Low Energy RX selectivity
g Cfl co-channel, 10 dB 2
Clist 1 ACS, T 1 MHz. 1 dB 2
Clanp 2" ACS, C/1 2 MHz. -25 dB 2
o, ACS, C/1 (3+n) MHz offset[n =0, 1,2,.. ]. -51 dB 2
Climage Image blocking level. 30 dB 2
C/limagezimHz  Adjacent channel to image blocking level (+1 MHz). -31 dB 2
RX intermodulation®
IMD performance, 2 Mbps,
P_IMD2mbps 3rd, 4th, and 5th offset channel. - dBm 2
IMD performance, 1 Mbps,
P-IMD1ppps 3rd, 4th, and 5th offset channel. - dm 4
IMD performance, 250 kbps, R
PIMDasoktios 314 4¢h, and 5th offset channel, 36 e -
P_IMDj ¢ IMD performance, 1 Mbps BLE, .39 dBm 5

3rd, 4th, and 5th offset channel.

1. Asdefined in the Bluetooth Core Specification v4.0 Velume &: Core System Package (Low Energy Controller Volume).

2. Wanted signal level at Py, =-67 dBm. One interferer is used, having equal modulation as the wanted signal. The input
power of the interferer where the sensitivity equals BER = 0.1% is presented.

3. Wanted signal level at P\, =-&4 dBm. Two interferers with equal input power are used, The interferer closest in fre-

quency is not modulated, the other interferer is modulated equal with the wanted signal. The input power of interferers
where the sensitivity equals BER = 0.1% is presented.



5.4.4 Radio Timing Parameters

tTXEN Time between TXEN task and READY event. 132 132 132 140 0 Hs
t Time between DISABLE task and DISABLED 10 4 3 4 1 .
b event when the radio was in TX. H
tRXEN Time between the RXEN task and READY event. 130 130 130 138 0 Hs
t Time between DISABLE task and DISABLED 0 0 0 0 1 .
RXDISABLE event when the radio was in RX. H
tTXCHAIN TX chain delay. 5 1 0.5 1 0 Hs
tRXCHAIN RX chain delay. 12.5 3 2 3 0 us

5.4.5 RSSI Specifications ﬂ

RSS|pcc RSSI accuracy. :'r;!: g:r:?: 80 dBm 16 dB 2

RSSlggsaLumon RS5I resolution. 1 dB 1

RSSlperaon Sample period. 8.8 s 1
Current consumption in

RSSlcyrRent addition 1o Ing. 250 A 1

RBun current at 16 MHz (X0O5C).

1

\cpu FLasH Executing code from flash memory. 41 mA 2
Run current at 16 MHz (X05C). )

\cpu, RaM Executing code from RAM. 24 = |

IsTART, CPU CPU startup current. 600 pA 1

tstarT, cPu IDLE to CPU execute. o} s 1

1. Includes CPU, flash, 1¥2, 1V7, RC16M.
2. Includes CPU, RAM, 1VZ, RC16M.
3.ty if 1V2 regulator is not running already.



5.4.7 Power Management

Symbol

lorr

lOFF, RET, 8k

lorF20N
torra0N

lon, 16k

lon,32k

G2

livaxote

l1vaxo32

l1varcis

livaxo16,1M

l1v2x032,1M

l1varc16,1M

txo

Gz

livz

Foepce

Description Note

Current in SYSTEM OFF, no RAM
retention.

Additional current in SYSTEM
OFF per retained RAM block
(8 kB).

OFF to CPU execute
transition current.

OFF to CPU execute.

SYSTEM-ON base current with
16 kB RAM enabled.

SYSTEM-ON base current with
32 kB RAM enabled.

Startup time for 1V2 regulator.

Current drawn by 1V2 regulator
and 16 MHz XOSC when both
are on at the same time.

Current drawn by 1V2 regulator
and 32 MHz XOSC when both
are on at the same time.

Current drawn by 1V2 regulator
and 16 MHz RCOSC when both

are on at the same time.

For HFCLK in 1 MHz mode3.

Current drawn by 1V2 regulator See Table 33 on page 49.

and 16 MHz XOSC when both
are on at the same time.

For HFCLK in 1 MHz mode>.

Current drawn by 1V2 regulator See Table 33 on page 49.

and 32 MHz XOSC when both
are on at the same time.

For HFCLK in 1 MHz mode3.

Currentdrawn by 1V2regulator  ¢.q 1abje 33 0n page 49.

and 16 MHz RCOSC when both
are on at the same time.

Startup time for the clock
management system when the
XTAL is in standby.

Startup time for 1V7 regulator.
Current drawn by 1V7 regulator.

DC/DC converter current
conversion factor.

1. Add 1 uA to the current value if the device is used in Low voltage mode.

2. This number includes the current used by the automated power and clock management system.

3. For details on 1 MHz mode, see Nordic's nRF51822 spec sheet.
4, Focoe will vary depending on VDD and internal radio current consumption (1DD). Please refer to the nRF51 series reference manual
v.3.0 or later, for a method to calculate lDD,DCDC.

0.65%

Typ.
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6. Block Diagram
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/. Antenna
7.1 MDBTA40 Series

AT7020 Series

Multilayer Chip Antenna

Features

+ Monolithic SMD with small, low-profile
and light-weight type.

“ Wide bandwidth

Applications

“2.4GHz WLAN, Home RF, Bluetooth

ACX

Advanced Ceramic X

Modules, etc. -
Specifications
Frequency - .
Part Number Range '::g': 3 :';‘ A\/(zr;?;g?ln VSWR Impedance
(MHz)
AT7020 : x
-E3ROHBA_ 2400~2500 |1.3dBi (XZ-V)|-0.5dBi (XZ-V)| 2 max. 50
+» Return Loss/With Matching Circuits
0
_5 T 1‘\\\‘-5 — !_Fj_rrf
\\ ) -
N, : ,
ma.~
= 107 (nY\ r'r [l
:__:‘ ‘\ f«" fraq=2.380CHz
53*4‘ X Ji dBiS(1, 1 =-10.151
© 151 \ / m2
\ / freq=2.580CHz
\\ ] dB(S(1, 1)) =-10.244
20 ‘\! ,; m3
| freq=2.470CHz
,—v’ dB(5(1,1))=-23.976
_25 T T T T T T
2.0 22 2.4 26 2.8 3.0
freq, CHz
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«» Radiation Patterns
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7.2 MDBT40-P Series

Antenna Manufacturer : Raytac Corporation.
MODEL:Printed Trace Antenna

C. X-Z polarization scan




8. Reference Circuit

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

Module is pre-programmed with Raytac’s testing code. Default is using external 32.768khz

crystal. Please make sure it is connected to make module work.
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12pF =l —l
22 le = © v + PO VCC ol |—
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13 . . —
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VCCOF— VDD g8 PR R ERE > 55
N( T DCC -
17 = P0.30
. = P0.00
15 PO .01
19 '
20 ::ggg nRF51822-Module
?,,1, — P0.0O4
., = P0O0O5
;’: =] P0.06 DﬂG‘-G—FQMﬂ"ﬂ'\DEﬁFMQGF‘J
s = P007 SS === m 208 == 2 ag8
— GND EEEEEREEEnhnaccaand
O~ O—0clon<tin O~ 00 G O —|el
L I O I I T T o T T T o T T o S T T ol ol
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8.2 nRF51822 Schematic with 1.8V Low Voltage Mode

1. When operating temperature is from -40°C to 105°C, it is not supported 1.8V low voltage

mode.

2. External 32.768khz is optional.
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8.3 NnRF51822 Schematic with Internal DC/DC Converter
External 32.768khz is optional.
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9. Certification

9.1 Declaration ID

Declaration ID & QDID(s) & Company o Specification Name v

D042310 91659 - Profile Subsystem  Raytac Corporation 42
80592 - End Product
111537 - Profile Subsystem

SIG (the Bluetooth organization) will deprecate BT 4.0/ 4.1 in 2019/01/28 and withdraw any

product listing 2020/07/01. If you would like to know more details, please check out this post .

You are more than welcomed to send your questions to service@raytac.com or your contact

at Raytac. We are happy to help.
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https://raytac.blog/2018/10/25/bluetooth-sig-announces-deprecation-and-withdraw-of-legacy-bluetooth-core-spec-version/
mailto:service@raytac.com

9.2 FCC Certificate (USA)

TCB

Raytac Corp,

New Taipei City,, 23586
Taiwan

Grant Notes

documented in the filing

Attention: Venson Liao,

GRANT OF EQUIPMENT
AUTHORIZATION
Certification
Issued Under the Authority of the
Federal Communications Commission
By:

PHOENIX TESTLAB GmbH
Koenigswinkel 10

32825 Blomberg,
Germany

5F., No,3, Jiankang Rd,, Zhonghe Dist.,

R&D Manager

NOT TRANSFERABLE

FCC IDENTIFIER: SHAMDEBT40

Name of Grantee: Raytac Corp.

Equipment Class: Digital Transmission System

Notes: BT 4.0 Module

Modular Type: Single Modular

Frequency Output

FCC Rule Parts Range (MHZ) Waltts
15C 24020 - 2480.0 0.0027
15C 2405.0 - 2480.0 0.0028

Output power listed is peak conducted, This OEM module.is approved far use in
products operating as portable transmitting device, End users may not be provided
with the module installation instructions,

This Class || Permissive Change covers the performed modifications as

TCB

Date of Grant: 03/24/2015

Application Dated: 03/24/2015

EQUIPMENT AUTHORIZATION is hereby issued to the named GRANTEE,
and is VALID ONLY for the eguipment identified hereon for use under the
Commission's Rules and Regulations listed below,

Frequency Emission
Tolerance Designator
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Intemational
Ceriification
Cormp

Certificate Number: INF412101

This is to certify that the following products have been tested by us with the listed
standards and found in conformity with the procedures glven in ANSI C63.4-2009 and
all tests are performed according to FCC Part 15 and Canada Standard ICES-003
lesue 5 Rules.

This Certificate applies to the tested sample below mentioned only and shall not
imply an assessment of the whole production, It is only valid in connection with the
test report number: FD412101.

Applicant : Raytac Corporation
Product Name : BT4.0 module
Model No. : MDBT40

Brand Name : Raytac

Applied Standards : FCC Part 15, SubpartB, Class B
ICES-003 Issue 5
ANSI C63.4:2009

C UK Chor

Kent Chen / Assistant Manager
February 12, 2014

International Certification Corp.
Aadress: No. 3-1, Lane 6, Wen San 3od St Xwei Shan Hslong, Tao Yuon Msien 333, Takwon, R.0.C
Ted: 885-3-271-8666, Faxc 885-3-318.0155 Rey 01
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9.3 TELEC Certificate (Japan)

AN

Annex 1 to PHDENIX I

Centificate No 14-110771 TE ST B
of Tachnical Reguiations Conformity M

for Specified Radio Equipment in Japan

¢ The validity of this centificate is imited 1o products, which are equal to the one examined in the type-examination
= When the holder of this certificate is placing the product on the Japanese markat, the product must be affixed with the
following Specified Radio Equipment marking:

m— | R [ 204-420020

Remarks and observations:
The following condttions are applicable:
= Chip Antenna, MDBT40, with a maximum gain of 1.3 dBi for the 2.4 GHz band

Documentation lodged for the type examination:
Testreports

- International Certification Corp.. JR412101AC, Feb.12, 2014
- International Certification Corp.: JR412101AE, Feb.12, 2014

Product documentation:

- Block Diagram

- Bill of Materials

- Photos

- User Manual

- Circuit Diagram

- Placement Drawings

- Antenna Specifications

Technical standards and specifications
The product complies with:

Ordinance Regulating Radio Equipment
- Chapter |, General Provisions

- Chapter |I, Transmitting Equipment

- Chapter |Il, Receiving Equipment

- Chapter IV, Article 49.20
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9.4 NCC Certificate (Taiwan)

MDBT40 Series

(1)

(2)
(3)
(4)
(5)
(6)
(7)
(8)

»

1.
2.
B3

4.

Ht ELIEAT A R~ 8]
8 % 4R TR X 887

g e o HEBEBEEFHRL G
(BT AELEEFFRB 1X 145552 1)
S S ] . Ginstar Corporation
B H £ I’ BT4.0 module
B g /B R . Raytac / MDBT40
HashE (EHEA) ¢ 2.402-2.480 GHz: 4.38dBm
T 4% 4 % : 2.402-2.480 GHz (GFSK 40CH,ChS-2MHz)
¥ % B M 104 £ 02 A 04 A
FEERABARE XK
[((( CCAF15LP0280T1

AR

ik EFAR A HARE RS LEPENEHARAME - IR QMR -
BYPKLWSHETEHFHRATH - LB PR - HAUELARE - BEHPIFD L0 -
BREDFTARHMLERTEMEZIAT RARAKRELELTHE  THEH  REREMEER
AR EF D o AR A B (4R) AT o KA K R A R A K TR -

AR A ARS8 R -

AP XZMEARAASERBEAMESRAEAE - REFTHHRBH FRM|AER 15 A -
HAAGRGNRMEE P HE TR ARFEER TR BETHHME A D XMRIRE - 2K
BR3OAN BREA "TRAFHMHAEHFRLBREANGHURAREFETRARNELR  ARE
WNAREATHE -

izt

ABHTLESERMERAATRE(F 3101 £00)ZRE »
FZBH4EM Chip K&k » KRHF & 1.3dBI -

AN RERFANBARER FEXC 2 RERB(EETHERSHREABR2GET RS
NCC-RCB-05/ £ 1% & 3 S B 3 MK 22 R 48 F 4845 © NCC-RCB-05) + #4F A A A iR o

th THERETE R TEN ARG EETTFHLATAR  NE BSTHEATIENGER
LM EMERS -

AEFHRBasTLME  BAMNEMES T4  ZEPT EBHAREAESSRNEA KR E
HRREFRAZSHEEHR HBEHIRAEFL - T BHARERXEERn  FREREETE
REBHERGE MEBHAERATS  BIEFREAERVESHFatAEFanad Saonlb
A BT .
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MDBT40-P Series
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9.5 CE Test Report (EU)

SGS Reference No: E1/2017/40113C

VERIFICATION OF EMC COMPLIANCE

Verification No. : E1/2017/40113C

Representative Model No. : MDBT40

Added Model(s) : MDBT40-P

Product Name . BT 4.1 Module

Brand Name . Raytac

Applicant . Raytac Corporation

Address of Applicant - 5F., No.3, Jiankang Road, Zhonghe District 23586, Taiwan
Test Report Number : E1/2017/40113

Date of Issue : May 19, 2017

Applicable Standards © EN301489-1,14:2017-02, EN 301 48917311 : 2017-02

EN 55032 : 2015+AC:2016-07
EN 61000-4-2 : 2009, EN 61000-4-3 : 2006+A1:2008+A2:2010

Conclusion
The apparatus meets the requirements of the above standards and hence compliance the essential
requirements under article 3.1b of the RED (2014/53/EU ) Directive.

*This verification is only valid for the equipment and configuration described, and in conjunction with
the test report as detailed above.

Authorized Signatory:

YN W S e
WASE(Y/ /—/Jbl\.:ﬁ.y-,d
q y
SGS TAIWAN LTD.
Wisely Huang

Technical Asst. Manager
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Report No.: ER/2016/80199-02
Page: 2 of 43

VERIFICATION OF COMPLIANCE

Applicant: Raytac, Corp.

bF., No.3, Jiankang Road, Zhonghe District 23586, Taiwan.

Product Name: BT 4.1 Madule

Brand Name: Raytac
Model No.:
Model Difference:

MDBT40, MDET40-FP

File Number:

ER/2016/80199-02
Date of test: Aug. 26, 2016~May 04, 2017
Date of EUT Received: | g.26, 2016

MDBT40 with chip antenna; MDBT40-F with PCB antenna

APPLICABLE STANDARDS

STANDARD

TEST RESULT

ETSI EN 300 328 vz 1.1: 2018

Complied

The above equipment was tested by SGS Tawan Lid., Electronics & Communication
Laboratory for compliance with the requirements set forth in the European Standard ETSI EN
300 328 v21.1: 2016 under RED 2014/53/EU. The results of testing in this report apply to the
product system that was tested only. Other similar equipment will not necessarily produce the
same results due to production tolerance and measurement uncertainties.

-

Test By: J F ' =7 rL Date:
J;y .Il_fn ! Engineer

Prepared By: 1 A WA L': (v, Date
Tiffany Kao / Clerk

2 vaallND S/ PO ¥

Jim Chang / Asst. Manager

May 10, 2017

May 10, 2017

May 10, 2017
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9.6 IC Certificate (Canada)

talafication bv
The Hetherlands
chsinlm ul tvamms

telefication

woamy Seledi cation cact

CB Industry Canada  Industrie Canada

& Reg. No. NLIOM

TECHNICAL ACCEPTANCE CERTIFICAT D'ACCEPTABILITE

CERTIFICATE

CERTIFICATION Mo

p- Z01TA-MDOET40
Ma. DE CERTIFICATION

TELEFICATION Mo

p- 152170125/AA/00
No. DE TELEFICATION

TEST SITE Mo, B 462045

Mo. DE LABORATOIRE

IZSIEDTO Raytac Corporation
DEL IR A p- Raytac Corp

TYPE OF EQUIPMENT

T Or SOUIFMENT p Bluetooth Device

Modular Approval

I MALIE NAME ANLE MULIEL B Haytac MU 14U
MARIUE ET MODELE

CERTIFIED TO - SPECIFICATION
CERTIFIE SELON LE CAHIER DES CHARGES

Cartfieation of equipmeant maans only that th squipment has met the
Eﬂlmﬂfﬂ'&m’e—mmm loations, wherz
anplicabie 10 LS cenfied equIpMENt, are acted o gy by the
IRy Canada issUing ofice and wil denend on e exsting rado
wrrdronmant, services and ooabon of This cetficats s Boued on

the requirements and procecures issusd by Industny Canada. The
equipmen for which this cerifcate k= Issued shaill not be manulfaciured,

| , distibubed, leased, offered for sale or sold uniess the
wnplesmummwmmmmm spment
and procedures lssued by Industny Canada.

TECHNIQUE

RS5-247 IZ5UE Issue 1
EDIMION

La cartfication o maténal signifle seuiement que |e matensl 3 sasfalt auy
exigences o2 1a nomme Indiqués o-decsus. Las demanges de lcences
nedessaires pour Muslisation ou matenal cartifie sort traiteas an
COMSEQUENCE FAar e bureau de deivrance dindustie Canada e dépendent
dew condilions mdo amblanies, 0u senics &l O 'emplacement
dexplofation. Le présent certificat est gsilvre 2 [a condition oue ke
fihulaire =xfasse & confinue msmreamemgemetau
dindusne Canada. Le matenal 3 Magand duguel e present
certficat est déllvre ne doft pas e fabrique, Importe, distioue, ous, mis
En vanle o vandl 3 mmdmmummm
specifications techniques applicabies pUblises par Industie Canada.

IESUED BY TELERCATION BV, RECOGNIZED CERTIFICATION BODY BY INDUSTRY CANADA,
DELIVRE PAR TELEFICATION BV, ORGANISNE DE CERTIFICATION RECONNU PAR INDUSTRIE CANADA

| hereby affest that the subject equipment was tested and found in compliance with the above-nofed specificafion.
J'affeste, par la présente, que le matériel a fait l'objet d'eszai et a &fé jugé conforme & la spécificafion ci-dessus.

DATE 13 Jum 2015 07 W.J.M. Jong
Manager Product Certification

( ; S iéghﬁhx

This certficate has one annex.
|8

I\ PRAMICTS
RvA [ 224



9.7 SRRC Certificate (China)
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% Type Approval Certificate /
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¢ Hs b A LS IE RS Jek i i g

3 In accordance with the provisions on the Radio

& . ade 2k - . .l p
O &by, i, FAIKSLRHEE
: Regulations of the People’s Republic of China , the following
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9.8 KC Certifi

DDOFS80C-9TAD-AAL S

cate (South Korea)

AR T 4t
Tk N or Applcan
712k A 33
Equipment Numne
AER AL
Persc Modd Numir

5t .8
Soncs Modd Number

elZwl®

C ‘mhunon No.

A 3= A A 25
Manufacturer/
Countrv of Origin

Waves Act.

FEFANAANT Y A FAFA

Certificate of Broadcasting and Communication Equipments

3 Raytac Corporation
53289 FA717)(FAd HEAAN 2P E F4717])

MDBT40

MDBT40-P

MSIP-CRM-ryt-MDBT40

7

Raytac Corporation / ¢ 2}

gl 2016-11-29
Date of Certification
71 €}
Others
A ANARAAE (A Asgxe)2 A28 e ule} 155 NE& T Rch

It is verified that foregoing equipment has been certificated under the Clause 2, Article 58-2 of Radio

201641 (Year) 11%(Month) 29% (Date)

94

Director General of National Radio Research Agency

Q13 B FESAIAAE VA G H 7L EA] @ el F-3etelok g e

FNEA iR A ¥ 9 QlFe] A4+ ad




9.9 RCM Test Report (Australia & New Zealand)

SGS

Applicant:

Report Mo.: ER2015/C0093
Page: 2 of 33

VERIFICATION OF COMPLIANCE

Raytac Corporation
AF, No.3, Jiankang Rd., Zhonghe Dist., New Taipei City , 23586,
Taiwan

Product Name: BT 4.0 Module
Brand Mame: Raytac
Model No.: MDOBT40-P, MDBT40
Model Difference: MDBT40-P use Printed Trace Antenna
MDBT40 use Chip Antenna
Report Number: BT 4.0 Module
Date of test: Dec. 31,2015 ~ Jan. 11, 2016
Date of EUT Received: Dec. 31,2015
APPLICAELE STANDARDS
STANDARD TEST RESULT
ASINZS 4268:2012 Row 454 Complied

The above equipment was ftested by SGS Taiwan Ltd., Electronics & Communication
Laboratory for compliance with the requirements set forth in the Ausfralian/Mew Zealand
Standard ASINZS 4268:2012, Row 45A. The results of testing in this report apply to the
product system that was tested only. Other similar equipment will not necessarily produce the
same results due to production folerance and measurement uncertainties.

Test By: Vi

Prepared By: é

Approved

i - "
meus | c’;éf."f'ﬁ’/ Date: Jan. 15, 2016
I
Marcus Tseng / Sr. Engineer
L{@.l -[f:c.ﬁ Date: Jan. 15, 2016
_A.Hen Tsai / Engineer
Jan. 15, 2016

By: '\j{m é& MJ Dare:;

Jim Chang / Asst. Manager
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9.10 ANATEL Certificate (Brazil)

' Replblica Federativa do Brasil
- Agéncia Nacional de Telecomunicagbes

ANATEL
Cerificado de Homologagao
{Intransfarivel)
MY . 006T2-16-02503
Valdader  Indeterminada
Emigsilo: 38AVATT
Requerente: Fabrioante:
DAMETECH LTDA. - ME RAYTAC CORPORATION
ROBERTO SIMONSEN N5 JARDIM BELA VISTA BF, NO.3, JIAMKANG RD., ZHONGHE DISTRICT NEW TAIPEI CITY
13076418 CAMPINAS SP TAIWAN

Este documento homologa, nos téfmos da regulamentaclio de telecomunicacies vigente, o Cerlificado de Conlormidade i MT-3645/2016, amitido pelo
MASTER Assoclagho de Avallaglo de Conformidade. Esla homaologaglo & expedids ém nome do solicitarte agui idenlilicado & & vilida somenie para o
produlo & seguir disoriminado, ouja ulilizagho deve observar as condiplas aslabalecidas na regulamant agio de teeoomunicapbas,

Tipo - Categara:
Transceptor de Radiagho Restrita - ||

Modeds - Mome Comenoial (8):
MOBT#0

Caraclanstioss 14onicas Dasicas:

Fﬂuummn nﬂ-u--:‘r]uumubm“m Tecaciogies -11::&
2.400,0 8 2.483,5 0,003 1MB4X30 SEQUENGIA GFsK
Enssio ge SAR nao apicavel.
Observeagbes

Produls ndo scabado, de uso Interno, cuja integracio em outros squipamentos pode requerer nova avallagho,

Esta produts desting-s6 80 uso proflaslonal, manusesds por pesscal devidamants qualificads, nko sendo destinads a0 uso do plblico em geral
pars acesso a servigo de telecomunicagies de Interesse colethvo.

Ma instalagho do produic devem ser observadas ss condighes de wso conforme estabelecldo no Regulamenic sobre Egquipamenios de
Radiocomunicagio de Rediagho Restrita.

0 médulo modelo MDBT40 pode sar comercislizade em duss versSes de aniena: Chip antena & Printed antena.
Esle cenificado substilui o de mesmo nimen emilido am- 29011/2017

Congliti obrigagho do labricante do  produlo no Brasil providenciar & idenlilicagio do produts homologado, nos fermos  da  repulamentagio  de
Islecomunicagies, em todas as unidades comencialzadas, anes de sua eleliva disinbuicho o mercado, assim gomo gbservar @ manier a8 caracleristicas
Téonicas que lundameniaram & certilioaglio orginal.

As Informagies constantes deste certificade de homologeciio podem ser confirmadas no SCH - Sistema de Gestéo de Certificagho e
Homologago, dispanivel no portal da Anstel. (www.antel.gov.br).

Marcos de Souza Oliveira
Gerente de Cenlilicacio ¢ Numeragio
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9.11 CNC Certificate (Argentina) — MDBT40-P Only

Ente Nacional de Comunicaciones
Ministerio de Comunicaciones
Presidencia de la Nacién

-

CERTIFICADO DE INSCRIPCION DE MATERIALES

Resolucion SC 729/80 - Resolucién SC 784 /87

Titular: CH INTERNATIONAL ARGENTINA S.R.L.

CUIT/CUIL: 30-70878756-2 Expediente: EXPENACOM 1157/2016
Tipo de Equipo: TRANSCEPTOR Numero de Inscripcion:C-15824
Marca: Raytac

Modelo: MDBT40

Resolucion: 892 ENACOM 2016 Vigencia Desde:05/04/2016 Hasta: 05/04/2019

Notas:
1} Cada unidad debera identificarse indicande marca, medelo y nimero de inscripcion, segin consta en este certificado.
2) El presente certificado no es transferible.
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9.12 IFETEL Certificate (Mexico) — MDBT40-P Only

UNIDAD DE CONCESIONES Y SERVICIOS )
DIRECCION GENERAL DE AUTORIZACIONES -
Y SERVICIOS " f t

INSTIIUTO FEDERAL DE
TELECOMUNCACIONES

CERTIFICADO DE HOMOLOGACION
Clase: DEFINITIVO
Nimero: RCPRAMD16-0550

LIC. LUCY LOZANO PEREZ
REPRESENTANTE LEGAL DE

JF INTERNACIONAL, SA DECV

Av. Alcanfores No, 16

Col. Jardines do San Mateo

C P. 53240, Naucalpan, Edo, de México

Fecha de smexn Ofcs respus®a 2 SONCuC
7 de abril de 2018 IFT/223/UCS/IDG-AUSE/15831/2018
Equpo
Modulo BLUETOOTH 41
Marca
Raytac MDBT40
o de Certificacion:

Y CERTWWICACION ELECTRONICA §.C. (NYCE)

Tipe De Certificano:
Cartificado de Conformidad de producto nuevo en la modalidad prueba de NYCE/CTIO287TMETS

tipo mis seguimierto

L CUMPLIMIENTO NORMATIVO
NOM-EM.015-SCF1-2015 (Disposicion Técnica IFT-008.2015)
Benda e Pevuercias 2400 « 2483 5 Mtz
Modulacién dwgtal
Denscdad espectral de potencia -15 4% eBm IRz
Polencia pico mixima de sakda 0.000 6TEW
Emsones no esenciles 750w l
P X 4 N
Dectaming = Revas
! ;'_ amam# € Car
¢ "y
JAVIER CASTRO RIVERA ANGEL LOPEZ GERARDO -
/
rowrgenios Sur 1143,
Cot Nochebusna, CP 03720
Delegacion Borvo Jutm:
Cwond de Mexico
Tal. (36) 5015 4000 ) prasete Cermcndo es23 310 2 8 Condckones y nobas descries 3 revena de i has 1.

hol 1de !




(M)

Premio ETICA'Y VALORES EN LA INDUSTRIA 2003 « Premio ETICA Y VALORES EN LA INDUSTRIA 2004 N Y ' E
—
Av. Lomas de Sotelo 1097 + Col. Lomas de Sotelo + 11200 México, D.F. - Tel. 5395 0777 - Fax 5395 0700 ‘
nyce @nyce.org.mx + WWw.nyce.org.mx _ N:IRMALIZAGICIN Y CERTIFI c:Al::inN
Organismo de cerlificacion de producto acreditado por la Entidod Mexicana de Acreditacion (ema) -J ELECTRONICA

NUmero de acreditacian: 02/10, vigente ¢ partir del 01/06/2010

FRI2PCT2C

CERTIFICADO DE CONFORMIDAD DE PRODUCTO NUEVO
EN LA MODALIDAD PRUEBA DE TIPO MAS SEGUIMIENTO

Certificado No.: NYCE/CT/0287/16/TS

Con fundamento en lo establecido en los articulos 3 fracciones |, 11, IV-A, XII, XV-A, 38 fraccién VI, 52, 53 parrafos primero
y segundc, 68, 70C fracciones |, Il I, IV y V, 73, 74, 76, 79 y 80 de |a Ley Federal sobre Metrologia y Normalizacion: 80, 83,
87 y 88 del Reglamento de la Ley Federal sobre Metrologia y Normalizacién; Normalizacion y Certificacion Electrénica
S.C. [NYCE), otorga el presente certificado de conformidad con la{s) NOM-EM-016-SCF1-2015; a:

JF INTERNACICNAL SA DF CV

AV ALCANFORES NO 16 COL.:JARDINES OE SAN MATEO
CP. 53240 NAUCALPAN DE JUARET , EDO MEX

R.F.C. JINO2D4309V4

Para el {los) siguiente (s)

con domicilio en:

Producto(s]: MODULO BLUETOOTH 4.1

Marca:  Raytac

Mocdelo (s):  MDBT40

Pais(es) ge fabricacion o de ensamblado final: TAIWAN -

Pais(es) de procedencic: TAIWAN —

Con base en el {los) informe(s) de pruebas IV-031-16 emitido(s) por el {los) laborateric(s) de pruebas INGENIERIA ¥
VERIFICACION DE EQUIPOS Y SISTEMAS DE TELECOMUNICACIONES SA DE CV (IVESTEL); con acreditacion(es) EE-087-004/09,
con aprobacion(es) EE-DB7-004/09, y con autorizacién{es} por parte del Instituto Federal de Telecomunicaciones (IFT), de
confermidad con lo establecido en la Ley Federal sobre Metrologia y Normalizacién y su Reglamento; en el
procedimiento PCPPCT2E de NYCE y a la solicitud con No. de referencia STOC0357-16.

El presente cerlificado de conformidad se expide en México, D.F., el dia 29-marzo-2016; la vigencia de este certificado
estard sujeta a los seguimientos respectivos de acuerdo con la Ley Federal sobre Mefrologia y Normalizacidn y demas
disposiciones legales aplicables y deberd constatarse en las listas de certificados de conformidad vigentes que
mantiene NYCE §.C.

ATENTAMENTE

‘( \
N CE AN PABLO NAVA QRUBE

DIRECTOR DE OPERACIONES

sua!npmnn e

EN CASO DE EXISTIR UNA CONTROVERSIA,
NYCE. 5.C. UNICAMENTE RESPALDARA EL
ORIGINAL DEL CERTIRCADO

e — -
(_jen,.h.:-g-———— 2 Analizo:

Adrian Lépez Hernc:ndez

9.13 RoHS & RoHS Report

Please visit “Support” page of our website.

95447-5567


http://www.raytac.com/document/index.php?index_m_id=13

9.14 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

Test Method/ Specification:

Test method: Refer to JASO D001-94, Clause 5.13
Sample condition: Operating

Temperature: -30°C

Duration: 72 Hours

2. Operating under High Temperature Test

Test Method/ Specification:
Test method: Refer to JASO D001-94, Clause 5.15
Sample condition: Operating
Temperature: BSC
Duration: 120 Hours

3. Thermal Shock Test

Test method: Refer to JASO D001-94, Clause 5.17

Temperature ('C)
AN

-

1 cycle
‘_ —

0 o SR |

s
R.T. |- L*wp
40 |

>  Time (hour)

Total 30 cycles

Temperature

Sample Condition: Operating

The temperature transition time shall be within 1 minute.

Examine the appearance of specimen(s) by visual check and perform functional check after this test.

Functional check: Connect the specimen(s) with notebook and rated power ( 2V ) then examine whether the signal
transmission could be work normally or not.
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4. Temperature Cycling Test
1. Temperature Cycling Test:
Test Equipment:
Name Brand Model Serial No.
Programmable Temperature & Humidity Chamber KSON THS-D4T-150-LN2 DI29
Programmable DC Power Supply GW PSM-2010 PH220347
Lab Eavi | Conditions:
Ambient Temperature: (25 * 3) C
Ambient humidity: (55 £ 20)%RH
Test Method/ Specification:
Condition I:
Test method: Refer to JASO D001-94, Clause 5.18
Step | Temperature ('C) | Humidity (%RH) Time (hours) C .'“ .
1 23 60 4 Operating
| 2 2355 60—95 0.5 Operating
3 55 95 10 Operating |
4 55—-40 950 25 | _Non-Operating |
5 -40 0 2 Non-Operating |
6 -40—85 0 1.5 Non-Operating |
7 85 0 2 Operating |
8 85—23 0 1.5 Operating |
Test cycle: Total 10 cycles.

® Examine the appearance of specimen(s) by visual check and perform functional check after this test.
® Functional check: Connect the specimen(s) with notebook and rated power { 2V ) then examine whether the signal
transmission could be work normally or not.

Condition II:
Test method: Refer to JASO D001-94, Clause 5.18
L)
Sample
Step | Temperature (C) | Humidity (%RH) Time (hours) | “Condition
1 23 60 < . Operating
2 2355 60—95 0.5 Operating |
3 55 95 10 Operating |
4 55—+-40 950 2.5 Operating |
5 -40 0 2 Operating |
6 -40-—85 0 1.5 Operating |
7 85 0 2 Operating |
8 8523 0 1.5 Operating |
Test cycle: Total | cycle.
Note: Condition 11 is start after Condition 1 complete

® Examine the appearance of specimen(s) by visual check and perform functional check afier this test.
® Functional check: Connect the specimen(s) with notebook and rated power ( 2V ) then examine whether the signal

transmiseinn conld he work normally or not



9.15 End-Product Label

It is suggested using following content adding to package or user manual or label to obey the
regulation. Any rules of end-product label shall refer to each certification for final reference

9.15.1 FCC (USA)

The FCC statement should be included in the user manual when there is no enough space on
label. Otherwise, it should be included on the label.

“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. (2) This device must accept

any interference received, including interference that may cause undesired operation.”

The final end product must be labeled in a visible area with the following: “Contain FCC ID:
SH6MDBT40".

9.15.2 TELEC (Japan)

When manufacturer is placing the product on the Japanese market, the product must be
affixed with the following Specified Radio Equipment marking:

e | R | 204-420020
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9.15.3 NCC (Taiwan)
A R N AR B BURE - EEREEENE et A iG IR - 1AHIE B ARSI -

MDBT40 Series ‘(((( CCAF15LP0280T1

MDBT40-P Series (@ cCAMI5LP0230T!

FEREOAR e EERERE T ARSI S ¢ 1D RSt CCAF15LP0280TL | 8¢ " A
FEonN E BRI ¢ 1D 45% CCAMI5LP0230TL | -

TPE ) EEAT L ESMAEEEAZEEL BB IREIE R Fikest DAL - ZasMER
RV o e AR BB AR IR (EH e L EIRE > ZasM A REi R P 6
ZAEA [EI AR RS R s A AN SR B % - JA D R HHER AL (TR -

9.15.4 IC (Canada)

The IC statement should be included in the user manual when there is no enough space on
label. Otherwise, it should be included on the label.

“This device complies with Industry Canada license-exempt RSS Standard(s). Operation is
subject to the following two conditions. (1) This device may not cause harmful interference. (2)
This device must accept any interference received, including interference that may cause
undesired operation.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence.L'exploitation est autorisée aux deux conditions suivantes: (1)
I'appareil ne doit pas produire de brouillage, et (2) I'utilisateur de I'appareil doit accepter tout
brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le

fonctionnement.”

The final end product must be labeled in a visible area with the following: “Contain IC ID:
8017A-MDBT40.
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10. Notes and Cautions

Module is not designed to be used and lasting a lifetime. Like general products, it is expected
to be worn out after continuous usage through the years. To assure that product will perform

better and last longer, please

® Follow the guidelines of this document while designing circuit/end-product. Any
discrepancy of core Bluetooth technology and technical specification of IC should refer to
definition of Bluetooth Orgnization and Nordic Semiconductor as final reference.

® Do not supply voltage that is not within range of specification.

® Eliminate static electricity at any methods when working with the module as it may cause
damage. It is highly recommended adding anti-ESD components to circuit design to
prevent damage from real-life ESD events. Anti-ESD methods can be also applied in

mechanical design.

® Do not expose modules under direct sunlight for long duration. Modules should be kept
away from humid and salty air conditions, and any corrosive gasses or substances. Store

it within -40°C to +125°C before and after installation.
® Avoid any physical shock, intense stress to the module or its surface.

® Do not wash the module. No-Clean Paste is used in production. Washing process will
oxidize the metal shield and have chemistry reaction with No-Clean Paste. Functions of

the module are not guaranteed when it goes through washing process.

The module is not suitable for life support device or system and not allowed to be used in
destructive device or system in any direct, or indirect ways. The customer is agreeing to
indemnify Raytac for any losses when applying modules under such application as described

above.
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11. Useful Links

® Nordic Infocenter: https://infocenter.nordicsemi.com/index.jsp
All the necessary technical files and software development kits of Nordic’s chip are on
this website.

® Nordic Developer Zone: https://devzone.nordicsemi.com/questions/
A highly recommended website for firmware developer. Interact with other developers
and Nordic’s employees will help with your questions. The site also includes tutorials in
detail to help you get started.

® Official Page of nRF51822:
https://www.nordicsemi.com/eng/Products/Bluetooth-low-energy/nRF51822
A brief introduction to nRF51822 and download links for Nordic’s developing software
and SoftDevices.
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https://infocenter.nordicsemi.com/index.jsp
https://devzone.nordicsemi.com/questions/
https://www.nordicsemi.com/eng/Products/Bluetooth-low-energy/nRF51822

Full List of Raytac’s BLE Modules

Raytac Corporation Bluetooth Module Family

Copyright © Al Rights

Solution By:
SN NoRoIC

gl

MDBT42V MDBT42V-P

nRF52832

MDBT40 MDBT40-P MDBT50  MOBTiQ
nRF51822 & nRF51422 nRF52840 nRF52810 & nRF52832

MDBT42Q-P MDBT42

nRF52832

MDBT42-P

MDBT40 & MDBT40-P Series

. Nordic IC Flash
Series Solution Raytac No. Version Antenna RAM Memory
MDBT40-256V3 Chip 16 kb 256 K
MDBT40 nRF51822 3
MDBT40-256RV3 Antenna 32 kb 256 K
MDBT40-P256V3 PCB 16 kb 256 K
MDBT40-P nRF51822 3
MDBT40-P256RV3 Antenna 32 kb 256 K
MDBT40 MD?ZE(E(\)/?NT Chi 16 kb
NRF51422 3 P 256 K
- ANT MDBT40-ANT Antenna 32 kb
-256RV3
MDBT40-ANT 16 kb
MDBT40 -P256V3 PCB
- ANT-P nRF51422 MDBTA0-ANT 3 Antenna ot 256 K
-P256RV3
MBaBnT;lO nRF51822 MDBT40-n256V3 3 N/A 16 kb 256 K
MDBT40 MDBT40-ANT
- ANT-Nano nRF51422 _N256V/3 3 N/A 16 kb 256 K
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MDBT420 Series (OFN Package I1C)

. Nordic IC Flash
Series Solution Raytac No. Version Antenna RAM Memory
nRF52832 MDBT42Q-512KV2 2 Chi 64 kb 512 K
MDBT42Q Antelnpna
nRF52810 MDBT420Q-192K 1 24 kb 192 K
NRF52832 | MDBT42Q-P512KV2 2 PCB 64 kb 512 K
MDBT42Q-P Antenna
nRF52810 MDBT420Q-P192K 1 24 kb 192 K
MDBT42 Series (WLCSP Package IC)
. Nordic IC Flash
Series Solution Raytac No. VAL Antenna RAM Memory
MDBT42 MDBT42-512K\/2 ACh'p
ntenna
nRF52832 2 -5 64 kb 512 K
MDBT42-P MDBT42-P512KV2 Antenna
, Nordic IC Flash
Series Solution Raytac No. Version Antenna RAM Memory
MDBT42V MDBT42V-512K\V/2 Arig:]pna
nRF52832 2 PCB 64 kb 512 K
MDBT42V-P MDBT42V-P512KV2
Antenna
MDBT500 Series (aQFN Package I1C)
. Nordic IC Flash
Series Solution Raytac No. Version Antenna RAM Memory
Chip
MDBT50Q MDBT50Q-1M Antenna
MDBT50Q-P | nRF52840 MDBT50Q-P1M 1 PCB 256 kb 1MB
Antenna
MDBT50Q-U MDBT50Q-U1M u.FL
Connector
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Release Note
® 2015/02/13 Version Al: 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 List of Raytac’s Model No.
(4) Removed info of V2 module from Chapter 4.
(5) Added Reliability Test in Chapter 10.
® 2017/01/16 Version A5:
(1) Updated List of Raytac no., Chapter 2, 4, and 12.
(2) Added KC certificate, ROHS & REACH reports and updated others in Chapter 9.
® 2017/05/19 Version A6:
(1) Updated List of Raytac’s Model No., link for footprint & design guide in Chapter 4.
(2) Updated CE reports to new RED directives.
® 2017/07/19 Version A7:
(1) Updated chapter 2.3 & 2.4, and full list of Raytac’s BLE modules.
® 2018/06/14 Version A8:
(1) Updated spec on 1.2 features and Chapter 5: Specification
(2) Updated link for 2018 RoHS & REACH reports.

(3) Replaced Chapter 10: Current Consumption Reference Data with Notes and
Cautions; Chapter 11: BT 4.1 Product Certification Cost Comparison Chart with
Useful Links.

(4) Removed Chapter 12: nRF51 IC Compatibility with SDK & Softdevice.
® 2018/11/15 Version A9:
(1) Added Mesh Profile in Chapter 1.3: Profile & Service Information.
(2) Updated drawing in Chapter 2.3 and link of footprint & design guide in Chapter 2.4.
(3) Updated Chapter 4 by removing info of MDBT40-128V3 /P128V3 and adding tray info.

(4) Updated technical spec in Chapter 5 by adding source of reference.
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(5) Added new SIG BT 4.2 certification info, RCM report, ANATEL (Brazil) certificate,
CNC (Argentina), IFETEL (Mexico) certificate and updated link of ROHS & REACH
reports in Chapter 9.

(6) Added “no-washing” warning in Chapter 10.
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