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1. Overall Introduction

Raytac’s MDBT40-P is a BT4.0 & BT4.1 stack (Bluetooth low energy or BLE)
module designed based on Nordic nRF518xx SoC solution which incorporates: GPIO,
UART, 12C and ADC interfaces for connecting peripherals and sensors.

The features 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 mm

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

4. Compatible with a large installed based 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

Fully support customers to suit the needs of any application!

6. BLE & RF transmission switching may help products 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



1.2 Features

. 2.4GHZ transceiver
. -93dbm sensitivity in Bluetooth low energy mode
. TX Power -20 to +4dbm
. RSSI (1db resolution)
. ARM Cortex — MO 32 bit processor
.Serial Wire Debug (SWD)
. S100 series SoftDevice ready
. Memory
. 256kb or 128kb embedded flash program, memory
. 16kb 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
. Two-wire Master (12C compatible)
. UART (CTS/IRTS)
. 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-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




2. Product Dimension

2.1 PCB Dimensions, & Pin Indication & Layout Guide

PCB SIZE 10 x18 (mm)

10
GND ¢ GND (42
GND ¢ DEC2 4
P0.20 @0
P0.19 @9
P0.18 @)
P0.17 a7
i SWCLK @9
AVDD g SWDIO @5
P0.21 @ P0.16 (39
P0.22 5 P0.15 3
P0.23 P0.14 52
P0.24 P0.13 ¢
P0.25 P0.12 30
XL2 P0.11 (29
XL1 (o) P0.10 @25
P0.28 4 P0.09
P0.29 (13 P0.08 26
(Mo ) 0a0R385833885a
2.7 Z00cocococococo0ococ <
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2.2 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 /O [General-purpose digital I/O
(5) P0.22 Digital 1/0 General-purpose digital I/O
(6) P0.23 Digital 1/0 General-purpose digital I/O
@) P0.24 Digital /O [General-purpose digital I/O
(8) P0.25 Digital /O [General-purpose digital I/O
P0.26 Digital I1/0 General-purpose digital I/O
(9) AINO Analog input [ADC input O
XL2 Analog output |Connector for 32.768KHz crystal
PO0.27 Digital 1/0 General-purpose digital /O
(10) AIN1 Analog input [ADC input 1
L1 Analog inpul Connector for 32.768KHz crystal or external 32.768KHz clock
reference
(11) P0.28 Digital /O  [General-purpose digital I/O
(12) P0.29 Digital 1/0 General-purpose digital /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 1/0 General-purpose digital I/O
P0.00 Digital 1/0 General-purpose digital I/O
(L AREFO0 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 1/0 General-purpose digital I/O
(19) AIN3 Analog input [ADC input 3
P0.03 Digital 1/0 General-purpose digital I/O
(20) AIN4 Analog input [ADC input 4
P0.04 Digital Input |General-purpose digital /O
() AIN5 Analog input [ADC input 5
P0.05 Digital 1/0 General-purpose digital I/O
(22) AING Analog input [ADC input 6




Pin No. Name Pin function Description
P0.06 Digital /O |General-purpose digital 1/0
(23) AIN7 Analog input |ADC input 7
AREF1 Analog input [ADC Reference voltage

(24) P0.07 Digital /O |General-purpose digital 1/0

(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 1/0

(28) P0.10 Digital /O  |General-purpose digital 1/0

(29) P0.11 Digital /O  |General-purpose digital 1/0

(30) PO0.12 Digital /O  |General-purpose digital /0

(31) P0.13 Digital /O |General-purpose digital 1/0

(32) P0.14 Digital /O |General-purpose digital 1/0

(33) P0.15 Digital /O  |General-purpose digital I/0

(34) PO0.16 Digital /O  |General-purpose digital 1/0

(35) SWDIO/RESET|  Digital /0 System reéet(active low).Also HW debug and flash

Programming
(36) S Dt ingltl HW debug and flash programming. Connect a 12K ohm
resister to GND for flash programming .

(37) P0.17 Digital /O |General-purpose digital 1/0

(38) P0.18 Digital /O |General-purpose digital 1/0

(39) P0.19 Digital /O |General-purpose digital 1/0

(40) P0.20 Digital /O  |General-purpose digital 1/0

(42) DEC2 Power Power supply decoupling. Low voltage mode VCC
(42) GND Ground The pad must be connected to a solid ground plane

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




3. Main Chip Solution

RFIC

Crystal Frequency

Nordic NRF51822/QFN48

16MHZ

4. Shipment Packaging Information

Model

Marking (in Dot)

Photo

MDBT40-P128

Black

MDBT40-P256

Red

- Packaging Type: Tray

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

- Contents in Carton: 1760 pcs per Carton (20 Full Tray + 1 Empty Tray)
- Dimension of Carton: 37.5*21*13 cm (1 cm)

Remark: Packing may be subject to change without further notice.
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5. Specification

5.1 Absolute Maximum Ratings

Maoisture Sensitivity Level
Human Body Model

Charged Device Model

e

5.2 Operation Conditions

s
0.3
N3 A
0z \
20 000
10 years at 40 °C

+125

750

had

VDD Supply voltage, normal mode
Supply voltage, normal mode,

VDD DC/DC converter output
voltage 1.9V

VDD Supply voltage, low voltage
mode

ta voD Supply rise time (0V to 1.8 V)

Ta Operating temperature

3.0

1.8

21 3.0
! 1.75 1.8
2

-25 25

11

36 v
3.6 )
1.95 v
60 ms
75 L



5.3 Electrical Specifications

5.3.1 Radio Transceiver

. General Radio Characteristics

for Operating frequencies zhh:::el 2400 2483 MHz N/A
spacing
PLL PLL programming resolution 1 MHz N/A
Af250 Frequency deviation @ 250 kbps £170 kHz 2
Afp Frequency deviation @ 1 Mbps +170 kHz 2
ﬁ.sz Frequency deviation @ 2 Mbps +320 kHz 2
Afg e Frequency deviation @ BLE +275  £250 %275 kHz 4
bpseey On-air data rate 250 2000 kbps N/A
. Radio Current Consumption
M sadem TX only run current @ Poyr = +4 dBm 1 16 mA 4
Hx.odBm TX only run current @ Py = 0 dBm 1 105 mA 4
I -4dBm TX only run current @ Poyyr = -4 dBm 1 3 mA 2
lrx.-8dem TX only run current @ Py =-8dBm 1 7 mA 2
Hrx.-12dBm TX only run current @ Py 7 =-12 dBm 1 6.5 mA 2
Iy -16d8m TX only run current @ Pg sy =-16 dBm 1 6 mA 2
lrx -20d8m TX only run current @ Pgr = -20 dBm 1 5.5 mA 2
Hrx-30d8m TX only run current @ Py = -30 dBm 1 5.5 mA 2
lsTaRT.TX TX startup current 2 7 mA 1
R 250 RX only run current @ 250 kbps 126 mA 1
IR 1w RX only run current @ 1 Mbps 13 mA 4
e 2n RX only run current @ 2 Mbps 134 mA 1
lsTARTRX RX startup current 3 8.7 mA 1

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

2. Average current consumption (at 0 dBm TX output power) for TX startup (130 s}, 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).

12



5.3.2 Transmitter Specifications

Pawzso

FIIF'I-E

Preza

Prr11

Prez

Pre1.250

Pre2.250

try30

trxso

Maximum output power

RF power control range 20

RF power accuracy
RF power whisper mode
20 dB bandwidth for modulated carrier

(2 Mbps)
20 dB bandwidth for modulated carrier
(1 Mbps)

20 dB bandwidth for modulated carrier
(250 kbps)

1* Adjacent Channel Transmit Power
2 MHz (2 Mbps)

2" Adjacent Channel Transmit Power
4 MHz (2 Mbps)

1* Adjacent Channel Transmit Power
1 MHz (1 Mbps)

2" Adjacent Channel Transmit Power
2 MHz (1 Mbps)

1** Adjacent Channel Transmit Power
1 MHz (250 kbps)

2™ Adjacent Channel Transmit Power
2 MHz (250 kbps)

Maximum consecutive transmission
time, frg < £30 ppm

Maximum consecutive transmission
'til'l'll’_".l fml < 60 ppm

13

1800

950

700

+4

2000

1100

dBm

kHz

kHz

kHz

dBc

dBe

dBc

dBc

dBc

dBc

ms

ms



5.3.3 Receiver Specifications

JJJJJJJJJJ

Receiver sensitivity:

Dirty transmitter

C/l co-channe|

151 ACS, C/1 2 MHz

2" ACS, C/1 4 MHz

3" ACS, C/1 6 MHz

6 ACS, C/I 12 MHz

N ACS, CAl f, > 25 MHz
1 Mbps

C/l co-channel (1 Mbps)
15 ACS, C/11 MHz

2" ACS, €/ 2 MHz

3 ACS, €/13 MHz

6" ACS, C/1 6 MHz

12" ACS, €/1 12 MHz
N'™M ACS, C/I f, > 25 MHz
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Clhan

Ueo
Chyst

Chano
Cﬂam

C"'Ilrmage

Cmages1MHz

250 kbps

C/l co-channel

151 ACS, ©/1 1 MHz

2" ACS, €/1 2 MHz

3" ACS, €/1 3 MHz

6™ ACS, C/1f, > 6 MHz

12" ACS, C/1 12 MHz

N ACS, C/1f, > 25 MHz

Bluetooth Low Energy RX selectivity
C/l co-channel

1% ACS, C/1 1 MHz

2" ACS, /1 2 MHz

ACS, C/1{(3+n) MHz offset [n=0,1,2,...]
Image blocking level

Adjacent channel to image blocking
level (1 MHz)

RX intermodulation?

P_IMDappps
P_IMDppps
P_IMDgs0kpps

P_IMDg, ¢

1. Wanted signal level at Py, = -67 dBm. One interferer is used, having equal modulation as the wanted signal. The

IMD performance, 2 Mbps,
3rd, 4th and 5th offset channel

IMD performance, 1 Mbps,
3rd, 4th and 5th offset channel

IMD performance, 250 kbps,
3rd, 4th and 5th offset channel

IMD performance, 1 Mbps BLE,
3rd, 4th and 5th offset channel

input power of the interferer where the sensitivity equals BER = 0.1% is presented.

2. Wanted signal level at Py, = -64 dBm. Two interferers with equal input power are used. The interferer closest in fre-
quency is unmodulated, the other interferer is modulated equal with the wanted signal. The input power of interfer-

ers where the sensitivity equals BER = 0.1% is presented.
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5.3.4 Radio Timing Parameters
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5.3.5 RSSI Specifications e .-3-: y -

Valid between:
RSSlacr RSSI accuracy -50 dBm and +6 dB 2

-80 dBm
RSSIpesciumion RSSI resalution 1 dB 1
RSSlpemion sample period 88 Hs 1

Current consumption
RSSlcunrent in addition t0 gy = WA !
1 L !
- s .
- i

5.3.6 CPU

Run current at 16 MHz,

1

\ceu. Flash Executing code from flash memory 44 mA 2
Run current at 16 MHz, 2

lcpu. Ram Executing code from RAM 24 mA .

lstaRT, CPU CPU startup current 600 WA ]

tsTART, CPU IDLE to CPU execute 0 3 us 1

16



5.3.7 Power Management

Time Reset is active from

tpoR, s VDD reaches 1.7 V with 0.2 27 ms 1
1 s rise time
Time Reset is active from

tRoR 50 ms VDD reaches 1.7 V with 6.5 29 ms 1
50 ms rise time
Current in SYSTEM-OFF, no

lore RAM retention 4 wA L
Current in 5YSTEM-OFF

lofrak mode & kB SRAM retention 0.6 A 1
Current in SYSTEM-OFF

lorr, 16k maode 16 kB SRAM retention a0 gl !
OFF to CPU execute ;

losra0m transition current oo A }

tarraon OFF to CPU execute 96 10.6 ps 1

lon SYSTEM-ON base current 23 PA 2
Current drawn by 1V2

hva regulator 290 WA 2
Startup time for 12

tivz r'egullr':‘t'.ur”.lE l = ke :
Current drawn by 1¥7

hvs regulator "0 KA 2
Startup time for 17

tyyy regulator 2 3.6 s 1
Current drawn by 1V2

T—— regulator and 16 MHz RCOSC uA |

when both are on at the See Table 24 EL

Current drawn by 12
regulator and 16 MHz XOS5C

when both are on at the
same time

Current drawn by DC/DC
converter

DC/DC converter current
conversion factor

DC/DC converter startup
time

See Table 24 740" A 1

300 A 1
0.652 1.22 1

teraRTocDe 102 4252 ps 1

1. This number includes the current used by the automated power and clock management system.
Focoe and tsmapt pope will vary depending on VDD and device internal current consumption {Ipg). The range of val-
ues stated in this specification is for VDD between 2.1 V and 3.6 V, and Ipp between 4 mA and 20 mA, Please refer to
the nRF51 Series Reference Manual, v1.1 or later, for a method to calculate these numbers based on VDD and Ipp.
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6. Block Diagram

nRF51
CODE FAK FICR UICR
£ z £ 4
-] - | s =
1]
(PGI}-F‘U.E'I&'-' T GPIO . slave ) AHB-LITE BUS
B 5
AHE TO APE
ARM BRIDGE
CORTEX-MO
|
swoik o | me | wc
RESET { POWER £ -
# - = ANTZ
SCR T . | - ANT1
) y _
m : ] s —| | ECB
SCK <= .
pa=0 1 L= 5P -—
MOSI P -
TMERD — — TEMP
TIMER: 1 — — DG - AIND  AINT
TIMER 2
PP
LED B T I
A — = QDEC — - XD
° - e, = XD
b s ] - - UART L g::
Xc2 +
M1 * = CLOCK
X2 GPIOTE
sa <H PN — RTCO
SO = [ T™Wio : —
SCL RTC1
SO ™I

NRF51822 block diagram
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7. Reference Circuit

7.1 nRF51822 Schematic with Internal LDO

| 1
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13 . 4 —
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VCCOF— WD 2R RRERRRRE 5C
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g — P0.00
— P0.01
19
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7.2 nRF51822 Schematic with 1.8V Low Voltage Mode
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7.3 nRF51822 Schematic with Internal DC/DC Converter

Cl13 :IRE.?C R Hz/CL=9PF =_

'|| Tr,ﬁ Cll
12pF 21 ——|uF
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y A ~\ 15 pee A AAAAAAA
15nH 10uH 16 __| P030
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_— }b} — P01
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8. Carrier Keep-Out Area

keep out are
3,20 mimsies -

iof Laawl) it Loasl
O0mm = i00mm
]
I 4,75 mm
1 S 1 _
¢ E ™
- SN MOETAD
5 = N Module
MOST40 -
Midute

PCB

Ground (as big as possible)
Components (if needed, but as far from antenna as possible)

Keep out area (as wider as possible)
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9. Certification

9.1 EPL Certification

E P L Bluetooth® End Product Listing

The Bluetooth SIG Hereby Recognizes

Raytac Corporation
Member Gompany

MDET40
Qualified Design Nama

Qualified Design 1D{s): BO20654
Contact Person: Sharon Chen
Series:

Publish Date: 17 Decambar 2013
EPL Type: Other

This certificate acknowledges the Bluedooth™ Specifications declared by the member were achigved in accordance with
the Bivetooth Qualification Process as specified within the Bluefooth Specifications and as required within the current PRD

€3 Bluetooth’

SPECIAL INTEFRFST CROAIP

23



9.2 FCC Certification

GRANT OF EGQUIPMENT
AUTHORIZATION

Certification
Issued Under the Authority of the
Federal Communications Commission
By:

PHOEMIX TESTLAB GmbH
Koenigswinkel 10
32825 Blomberg,

Date of Grant: 021712014

Application Dated: 021772014

Germany
Raytac Corp.
5F., No.3, Jiankang Rd., Zhonghe Dist.,
Mew Taipei City,, 23586
Taiwan
Attention: Venson Liac , R&D Manager
NOT TRAMSFERABLE

EQUIPMENT AUTHORIZATION is hereby issued to the named GRAMTEE,
and is WVALID OMLY for the equipment identified hereon for use under the
Commission's Rules and Regulations listed below.

FCC IDENTIFIER: SHGMDEBTZ0
Mame of Grantee: Ravfac Comp.

Equipment Class: Digital Transmission System

Motes: Bluetooth Module
Modular Type: Single Modular
Frequency Cutput Frequency Emission
Grant Motes FCC Rule Parts Ramn HZE Watis Tolerance Designator
15C 24020 - 248000 00027
15C 24050 - 2480.0 0.0028

COutput power listed is peak conducted. This OEM module is approved for use in
products operating as portable transmitting device. End users may not be grovided
with the module installation instructions.
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Imtemnational
Cerification
Coamp

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 ANS] C63.4-2008 and
all tests are performed according to FCC Part 15 and Canada Standard ICES-003
lzaue 5 Rules.

This Certificate applies to the tested sample below mentioned only and shall not

imply an assessment of the whole production. It iz only valid in connection with the
test report number: FO412101.

Applicant ¢ Raytae Corporation
Product Mame : BT4.0 modula
Modeal No. : MDEBT40

Brand Name : Raytac

Applied Standards : FCC Part 15, Subpart B, Class B
ICES-003 1ssue &
ANSI CB3.4:2008

C Kent Chen / Assistant Manager

Fabruary 12, 2014

Internotional Certificotion Carp.
Agidress; e, -1, dana &, Wew Son Jro' S0 e Shan Helong, Toe Fuma Hien 333, Tersen, 1.0GC
Ted BR6-3-271-HEEE, Faxc B85-3-314-0155% Aesy [
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9.3 Telec Certification

R Jagan

Hiinigeanksl 10

D-32325 Blombeng, Gerrany
Phane w45 (1) 3235 %300-75
Faoe: +48 401 GG A50-20
www, phoenix-isaiiab.de

P EMX I

TESTLAE

Certificate

Bl 14-1107TT

of

Technical Regulations Conformity
for

Specified Radio Equipment in Japan

PHOEMIX TESTLAE GrmbH, operating as a Regstersd Cerification Body [RCE 1D 204} with respec! 1o Japan, declares
that the listed product complies with the Technical Regulations Confommity Cedificabion of Specified Radio Equipmeant
(ordinance of MET M°, 37, 1081), Aficle 2, Paragraph 1, lem 19,

Proaiuct description: BT4.0 madule
Tradamark / madal mame: Raytac / MOET40
Family rame: -
Saral Mo =
Softeare Ralesso No: -
Typa of ermigsions: FADWGID

Frequency and powver:

2402-2480 Mz, 40 che 3.0 W
2405-2460 MHz; 16 o 2.0

Manudfaciurer Raytac Comparation
Address: §F., M3, Jiankang Fd.,
Zhongha Dist
Cily: 23686 New Talpel Cliy
Country: Taiwan
Thie certificate ks gramnted to:
Cantificate holdar: Raytac Corporation
Audddress: 5F., Mo.3, Jiankang Rd.,
Zhanghe Dist
City: 2366 New Taipei City
Country: Taiwan

This certificate has 2 annexes.

Blomberg, 17 Feb, 2014
Place, Data
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9.4 End-Product Label

Customers are suggested using following label content for FCC and TELEC
certification.

FCC

Federal Communication Commission Interference Statement

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules.These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user
is encouraged to try to correct the interference by one of the following measures:

- Reorient or relocate the receiving antenna.
- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

FCC Caution:

Any changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate this equipment.

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, and (2) this device
must accept any interference received, including interference that may cause undesired
operation.
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IMPORTANT NOTE:
FCC Radiation Exposure Statement:

The product comply with the US portable RF exposure limit set forth for an uncontrolled
environment and are safe for intended operation as described in this manual. The further
RF exposure reduction can be achieved if the product can be kept as far as possible from
the user body or set the device to lower output power if such function is available.

This transmitter must not be co-located or operating in conjunction with any other antenna
or transmitter

This device is intended only for OEM integrators under the following conditions:
1) The transmitter module may not be co-located with any other transmitter or antenna,

As long as 1 condition above is met, further transmitter test will not be required.

However, the OEM integrator is still responsible for testing their end-product for any
additional compliance requirements required with this module installed

IMPORTANT NOTE

In the event that these conditions_can not be met (for example certain laptop configurations
or co-location with another transmitter), then the FCC authorization is

no longer considered valid and the FCC ID can not be used on the final product. In these
circumstances, the OEM integrator will be respon sible for re-evaluating the end product
(including the transmitter) and obtaining a separate FCC authorization.

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

Manual Information to the End User

The OEM integrator has to be aware not to provide information to the end user regarding
how to install or remove this RF module in the user's manual of the end product which
integrates this module.

The end user manual shall include all required regulatory information/warning as show in
this manual.
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9.5 CE Test Report

Produkite i . ®
produt /A TUVRheinland
Priifbericht-Nr.: 10047574 002 Auftrags-Nr.: 114024330 Seite 1 von 26
Test Report No.: Order No.: Page 1 of 26
Kunden-Referenz-Nr.:  N/A Auftragsdatum: July 7, 2014
Client Referance No.: Order date.
Auftraggeber: Raytac Corporation, 5F., No. 3, Jiankang Rd., TW-23586 Zhonghe Dist,, New Taipel
Client City, Taiwan, ROC
Priifgegenstand: Bluetooth 4.1 Module
Tesf item:
Bezeichnung / Typ-Nr.: MODBT40
identification | Type No.:
Auftrags-Inhalt: Test Report for CE compliance, R&TTE Directive
Order content.
Prilfgrundiage:
Test specification: EN 300328 V 1.8.1
EN 62479:2010
Refer to section 1.1 Test Specifications for more details.
Wareneingangsdatum: 7/15/2014
Date of receipk:
Priifmuster-Nr.: ADODD85167-002
Tast sample No.: ADODDB5167-001
Priifzeitraum: 21-Jul-2014 - 24-Jul-2014
Testing period.
Ort der Priifung: EMC/RF Laboratory Taipei
Flace of testing:
Priiflaboratorium; TUY Rheinland Taiwan Lid.
Testing laboratory;
Priifergebnis®: Pass
Test resull™,
gepriift von [ lested by kontrolliert von I reviewed by o
2014-08-04 Ryan'W. T, Chen/ inmar 2014-08-04  René Charton/Senior Projéct Manager
Datum Mame | Stellung Unterschrift Datum Mame | Stollung Unterschrift
Dt Name | Position Signature Date Narme | Pogiion Signaturg
Sonstiges | Other,

Zustand des Priifgegenstandes bei Anlieferung: Prufmuster volistandig und unbeschadigt

Condition of the lest item at delivery. Test itemn complate and undamaged

* Lgende 1= sahf gt =gt 3 = befredigend 4 = guprschand 5 = mangsihaf
Piass) = antspoichi o g Prdfgrundisgein) F{ail) = antspnchi mchi o g. Prifgrundiage(n] KA = nichi anwendbar  NIT = nchi pelesisl

Logend 1 = wwiy good 2= pood 3 = salistaciory & = gufficient 5= poor
Piass) = paswed am fes! speodicabon/s)  Fial) = fslec @.m fest apecificaton(t) WA = not appicabie NAT = not beated

Dieser Prifbericht bezieht sich nur auf das o.g. Prifmuster und darf chne Genehmigung der Priifstelle nicht
auszugswelse vervielfditigt werden, Dieser Bericht berechtigt nicht zur Varwendung eines Priifzelchens.
This tes! report only relates to the a. m. test sample. Without permission of the fest center this test report is nol permitted fo be
duplicated in extracts. This fest report does nol enlifie fo camy any tes! mark.

TUV Rheinland LGA Products GmbH 'I'ﬂhl'dnﬂl! D - 90431 Mimberg - Tel: +48 911 655 5225 - Fax- +40 911 655 5226
il service@de tuv.com - Web: wew.luv.com
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10. Current Consumption Reference Data (BT3.0 VS BT4.0)

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
: BT4.0 (Based on nRF51822)
Including Sensor BT3.0 @3V
BT4.0 Mode @ 1.5V| RF2.4GHz @1.5V
Active-Mouse moving
5.4 mA 5.8 mA 8.7 mA
(4.3%)
8.1 mW 8.7 mW 26.1 mW
(7.5ms report rate)
Rest 1>1s (4.1%) 350 uA
. o 900 uA : 1.24 mA
Link maintained No link
1.35 mW 3.72 mW
Sensor latency: 20ms 1.05 mW
Rest 2>10 sec (4.9%)
. o 680 uA 120 uA 900 uA
Link maintained
1.02 mW 198 uw 2.7 mW
Sensor latency: 100ms
Rest 2d>60 sec
. . 120 uA 120 uA 900 uA
Link maintained
180 uw 198 uw 2.7 mW
Sensor latency: 100ms
Rest 3>600s (86.3)
. : 90 uA 90 uA 797 uA
Link disconnected
135 uw 135 uw 2.3 mW
Sensor latency: 500ms
Keyboard Power Consumption
BT4.0 (Based on nRF51822)
BT3.0 @3V
BT4.0 Mode @3V | RF2.4GHz @3V
Active 5.8 mA 8.7 mA
200 uA
6 letters/s 8.7 mW 26.1 mwW
Rest 1
L 20 - 40 uA NA 20 - 40 UA
Maintain link
Rest 2
. 2 UA
after>1min, 0.8 UA 0.8 UA

disconnected

Only when PC is off
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