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1. Overall Introduction

Raytac’'s MDBT50Q & MDBT50Q-P is a BT 5.2 stack (Bluetooth low energy or BLE) module
designed based on Nordic nRF52840 SoC solution, which incorporates: GPIO, SPI, UART,
12C, 12S, PMD, PWM, ADC, NFC and USB interfaces for connecting peripherals and sensors.

Features:

1. Embedded 2.4GHz transceiver supports Bluetooth 5.2 ( €3 Bluetooth ), IEEE 802.15.4
(@9 rreap & Zigbee) & 2.4Ghz RF & ANT+ upon customer’s preference.

Compact size with (L) 15.5 x (W) 10.5 x (H) 2.05 or 2 mm.

Low power requirements, ultra-low peak, average and idle mode power consumption.
Be compatible with a large installed base of mobile phones, tablets and computers.
Fully coverage of BLE software stack.

o oW

BLE & RF transmission switching helps products fit all operation system and most
hardware.

1.1. Application

+ loT Networks
- Smart home (such as door locks, lighting) sensors and controllers

- Smart city sensor networks
- Industrial loT sensors and controllers
« Connected white goods

- Personal Area Networks
- Health / fitness sensor and monitor device
+ Medical device

- Interactive entertainment devices

- Advanced remote controls
« Gaming controller

- Advanced wearables
- Connected watches
- Advanced personal fitness devices
- Wearables with wireless secure payment
- Connected Health
- Virtual/Augmented Reality applications

- High performance HID Controllers
+ Mesh Network



1.2. Features
« Bluetooth 5, IEEE 802.15.4, 2.4 GHz transceiver
- -95dBm sensitivity in 1Mbps Bluetooth low energy (BLE) mode
- -103dBm sensitivity in 125Kbps BLE mode (long range)
+ +8 dBm TX power (down to -20 dBm in 4 dB steps)
- On-air compatible with nRF52, nRF51, nRF24L and nRF24AP Series
- Programmable output power from +8dBm to -20dB
- RSSI (1dB resolution)
- Supported data rates:
- Bluetooth 5: 2 Mbps, 1 Mbps, 500 kbps, 125 kbps
- IEEE 802.15.4-2006: 250 kbps
- Proprietary 2.4 GHz: 2 Mbps, 1 Mbps
« ARM Cortex —M4 32-bit processor with FPU, 64 MHz
« Memory: 1MB flash / 256KB RAM
« HW accelerated security
- ARM TrustZone Cryptocell 310 security subsystem
- 128 bit AES / ECB / CCM / AAR co-processor (on-the-fly packet encryption)
« Advanced on-chip interfaces
« USB 2.0 full speed (12Mbps) controller
- QSPI 32MHz interface
- High speed 32MHz SPI
- Type 2 near field communication (NFC-A) tag with wake-on field
+ Programmable peripheral interconnect (PPI)
- 48 general purpose I/O pins
- EasyDMA automated data transfer between memory and peripherals.
+ 12 bit, 200ksps ADC — 8 configurable channels with programmable gain
+ 4 x 4 channel pulse width modulator (PWM) units with EasyDMA
+ Audio peripherals : 12S, digital microphone interface (PDM)
+ 5 X 32-bit timers with counter mode
+ Up to 4 x SPI masters / 3 x SPI slaves with EasyDMA
« Up to 2 x 12C compatible 2-wire masters / slaves
- 2 x UART(CTS/RTS) with EasyDMA
+ Quadrature decoder (QDEC)
+ 3 x 24-bit real-time counters (RTC)



+ Flexible power management
- Supply voltage range 1.7V to 5.5V
+ On-chip DC/DC and LDO regulators with automated low current modes
- Regulated supply for external components from 1.8V to 3.3V
- Automated peripheral power management
- Fast wake-up using 64MHz internal oscillator
+ 0.4uA at 3V in System OFF mode, no RAM retention
+ 1.5uA at 3V in System ON mode, no RAM retention, wake on RTC
Nordic SoftDevice ready and with support for concurrent multi-protocol



2. Product Dimension

2.1.

- MDBT50Q-1MV2

PCB Dimensions & Pin Indication
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- MDBT50Q-P1MV2
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2.2. Recommended Layout of Solder Pad

Graphs are all in Top View, Unit in mm.
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Top View (Unit: mm)
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2.3. RF Layout Suggestion (aka Keep-Out Area)
Make sure to keep the “No Ground Pad” as wider as you can regardless of the size of your
PCB.

No Ground Pad should be included in the corresponding position of the antenna in EACH
LAYER.

Place the module towards the edge of PCB to have better performance than placing it on the
center.

Welcome to send us your layout in PDF for review at service@raytac.com or your contact at
Raytac with title “Layout reviewing — Raytac Model No. — YOUR company’s name”.

£ [XJ No Ground-Pad Area
- 10.5mm

Ground Area

Top View


mailto:service@raytac.com

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

I [
@
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Top View

<] No Ground-Pad Area

Ground Area

Perpective View



Examples of “NOT RECOMMENDED” layout

[ZZ where should be NO-GROUND area

Ground Area

EZ] where should be NO-GROUND area

Ground Area

2.4. Footprint & Design Guide

Please visit “Support” page of our website to download. The package includes footprint,
2D/3D drawing, reflow graph/solder profile 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
(1) GND Power Ground
(2) GND Power Ground
o General-purpose /O
(3) P1.10 Digital /0
(standard drive, low frequency I/O only)
General-purpose I/0
(4) P1.11 Digital I/0 _
(standard drive, low frequency I/O only)
General-purpose I/0
(5) P1.12 Digital I/0
(standard drive, low frequency I/O only)
o General-purpose 1/0
(6) P1.13 Digital I/0 )
(standard drive, low frequency I/O only)
o General-purpose /O
(7) P1.14 Digital I/0
(standard drive, low frequency I/O only)
o General-purpose /O
(8) P1.15 Digital I/0 .
(standard drive, low frequency I/O only)
o General-purpose /0
P0.03 Digital I/0 _
9) (standard drive, low frequency I/O only)
AIN1 Analog input Analog input
General-purpose I/0
P0.29 Digital I/0
(10) (standard drive, low frequency I/O only)
AIN5 Analog input Analog input
General-purpose I/0
P0.02 Digital I/0
(11) (standard drive, low frequency I/O only)
AINO Analog input Analog input
General-purpose 1/0
P0.31 Digital I/0
(12) (standard drive, low frequency I/O only)
AIN7 Analog input Analog input
General-purpose 1/0
P0.28 Digital I/0
(13) (standard drive, low frequency I/O only)
AIN4 Analog input Analog input
General-purpose I/0
P0.30 Digital I/0
(14) (standard drive, low frequency I/O only)
AING6 Analog input Analog input

14



Pin No. Name Pin function Description
(15) GND Power Ground
(16) P0.27 Digital I/O General-purpose 1/0
P0.00 Digital I/O General-purpose 1/0
an XL1 Analog input Connection for 32.768 kHz crystal
P0.01 Digital I/O General-purpose 1/0
e XL2 Analog input Connection for 32.768 kHz crystal
(19) P0.26 Digital I/O General-purpose 1/0
P0.04 Digital I/O General-purpose 1/0
=0 AIN2 Analog input Analog input
P0.05 Digital I/O General-purpose /0
&0 AIN3 Analog input Analog input
(22) P0.06 Digital I/O General-purpose 1/0
P0.07 Digital I/O General-purpose /0
®) TRACECLK Trace clock Trace buffer clock
(24) P0.08 Digital 1/0 General-purpose 1/0
(25) P1.08 Digital 1/0 General-purpose 1/0
P1.09 Digital I/O General-purpose 1/0
a TRACEDATA3 Trace data Trace buffer TRACEDATA [3].
P0.11 Digital I/O General-purpose 1/0
@0 TRACEDATA2 Trace data Trace buffer TRACEDATA[2].
(28) VDD Power Power supply
P0.12 Digital I/O General-purpose 1/0
=9 TRACEDATA1 Trace data Trace buffer TRACEDATA [1].
(30) VDDH Power High voltage power supply
(31) DCCH Power DC/DC converter output
(32) VBUS Power 5V input for USB 3.3V regulator
(33) GND Power Ground
(34) D- Digital 1/0 USB D-
(35) D+ Digital 1/0 USB D+

15



Pin No. Name Pin function Description

(36) P0.14 Digital I/O General-purpose digital /0
(37) P0.13 Digital I/O General-purpose digital 1/0
(38) P0.16 Digital 1/0 General-purpose digital 1/0
(39) P0.15 Digital I/O General-purpose digital /0
General-purpose digital /0
P0.18 Digital /0
(40) (recommended usage: QSPI/ CSN)
nRESET Configurable as system RESET
(41) P0.17 Digital 1/0 General-purpose digital I/0
General-purpose digital /0
(42) P0.19 Digital /0
(recommended usage: (QSPI / SCK)
General-purpose digital 1/0
(43) P0.21 Digital 1/0
(recommended usage: QSPI)
(44) P0.20 Digital 1/0 General-purpose digital I/0
o General-purpose digital I/O
(45) P0.23 Digital I/0
(recommended usage: QSPI)
o General-purpose digital I/O
(46) P0.22 Digital /0
(recommended usage: QSPI)
] General-purpose digital I/O
P1.00 Digital 1/0
(47) (recommended usage: QSPI)
TRACEDATAO Trace data Trace buffer TRACEDATA [0].
(48) P0.24 Digital I/O General-purpose digital 1/0
(49) P0.25 Digital I/0 General-purpose digital I/O
o General-purpose 1/0
(50) P1.02 Digital 1/0 .
(standard drive, low frequency 1/O only)
(51) SWDIO Debug Serial wire debug I/O for debug and programming
o General-purpose 1/0
P0.09 Digital I/O
(52) (standard drive, low frequency I/O only)
NFC1 NFC input NFC antenna connection
(53) SWDCLK Debug Serial wire debug clock input for debug and programming
General-purpose /O
P0.10 Digital 1/0
(54) (standard drive, low frequency 1/O only)

NFC2 NFC input NFC antenna connection




Pin No. Name Pin function Description
(55) GND Power Ground
o General-purpose I/O
(56) P1.04 Digital I/O
(standard drive, low frequency |/O only)
o General-purpose I/0O
(57) P1.06 Digital I/O
(standard drive, low frequency I/O only)
o General-purpose 1/0O
(58) P1.07 Digital I/O
(standard drive, low frequency I/O only)
o General-purpose 1/O
(59) P1.05 Digital I/O
(standard drive, low frequency I/O only)
o General-purpose 1/0
(60) P1.03 Digital I/O
(standard drive, low frequency I/O only)
o General-purpose 1/O
(61) P1.01 Digital I/O

(standard drive, low frequency I/O only)

2.6. GPIO Located Near the Radio

Please refer to 2.5 Pin Assignment on page 16 to 18 where identifies some GPIO that have
recommended usage. To maximize RF performance, these GPIO are only available to use
under standard drive, low frequency 1/O only, wrong usage may lead to undesirable

performance.

Low frequency I/O is a signal with a frequency up to 10 kHz. SPI, I12C, UART, PWM are

NOT low frequency I/0.

3. Main Chip Solution

RFIC

Crystal Frequency

Nordic NRF52840

32MHZ

32MHz crystal and RF (VDD) DC/DC inductor (Reg1)

are already inside the module.

17



4. Shipment Packaging Information

Model Antenna Photo

MDBT50Q-1MV2 Chip/Ceramic

MDBT50Q-P1MV2 PCB/Printed

Module with one black dot is using revision 1 IC. The one without black dot is using
revision 2 IC and date code starts from 914 and after.

- Unit Weight of Module:
MDBT50Q-1MV2: 0.68 g (+0.02 g) ; MDBT50Q-P1MV2: 0.64 g (+0.02 g)

- Packaging Type: Anti-static tray or Tape & Reel

Tray Tape & Reel

MPQ

(Min. Package Q'ty) 88 pcs per tray 1,500 pcs per reel

Carton Contents

(per carton) 1,760 pcs 1,500 pes
Carton Dimension

(L) x (W) x (H) cm 37x21x13 37x36x6
Gross Weight about 2.8 kgs about 1.9 kgs

18



4.1. Marking on Metal Shield

Label contexts for date code 839 and after,

Raytac Corporation
FCCID: SH6MDBT50Q
IC: 8017A-MDBT50Q
CMIITID: 2018DJ5128
Model No.: MDBT50Q

[R1 018-180280

“RCES

For date code 833 to 838,

Raytac Corporation
FCC ID: SHGBMDBT50Q
IC: 8017A-MDBT50Q
Model No.: MDBT50Q

~> [E]018-180280

TRCES

There is no marking on metal shield for module(s) with date code before 833.

19



4.2. Packaging Info
4.2.1. Tray Packaging

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

Before July 1, 2022
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4.2.2. Tape & Reel Packaging

€D &

€9

&)

1.75+0.10 2.00%£0.10 4.00+0.10 16.00%+0.10

t

®
24.00£0.30
™11.50+0.10

o

—— b b b

b4 o ¢ 9 C _L

\ e

=t

\—¢1 .S0MIN

2.60

!

W | 24.00|%£0.30
P1 | 16.00{+0.10
E1 1.75|10.10
F 11.50£0.10

DO 1.50] +0.1/-0
PO 4.00/%0.10
P2 2.0010.10

A0 | 10.80]/%0.10
BO [ 15.80(+0.10
KO 2.60(/+0.10
T 0.30(*0.05
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4.3. Order Code

Each model has two options of packaging. Please use following part no. when placing order
to us.

Model Tray Tape & Reel
MDBT50Q-1MV2 MD-240A3-007 MD-240A3-007R
MDBT50Q-P1MV2 MD-240A3-008 MD-240A3-008R

MPQ of Reel packaging is 1,500 pcs and Tray packaging is 88 pcs.
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5. Specification

Any technical spec shall refer to Nordic’s official documents as final reference. Contents
below are from “nRBF52840 Product Specification v1.7”, please click to download full spec.

5.1. Absolute Maximum Ratings

Note Min. Max. Unit
Supply voltages
VDD -0.3 +3.9 Vv
VDDH -0.3 +5.8 v
VBUS -0.3 +5.8 Vv
VSS 0 Vv
1/0 pin voltage
Vij0, VDD £3.6 V 0.3 VDD +0.3 v
Vijo, VDD >3.6 V -0.3 3.9
NFC antenna pin current
InFc1/2 80 mA
Radio
RF input level 10 dBm
Environmental aQFNm73 package
Storage temperature -40 +125 °C
MSL Moisture Sensitivity Level 2
ESD HBM Human Body Model 2 kv
ESD HBM Class Human Body Model Class 2
ESD CDM Charged Device Model 450 Vv
Flash memory
Endurance 10 000 write/erase cycles
Retention at 85 °C 10 years

5.2. Operating Conditions

Symbol Parameter Min. Nom. Max. Units
VDD VDD supply voltage, independent of DCDC enable 1.7 3.0 3.6

VDDpgr VDD supply voltage needed during power-on reset 1.75

VDDH VDDH supply voltage, independent of DCDC enable 2.5 3.7 5.5

VBUS VBUS USB supply voltage 4.35 5.0 5.5

tr vop Supply rise time (0 V1o 1.7 V) 60 ms
Tz vook Supply rise time (0 Vo 3.7 V) 100 ms
TA Operating temperature -40 25 85 °'C

T Junction temperature S0 °C

*** The on-chip power-on reset circuitry may not function properly for rise times longer
than the specified maximum.


https://infocenter.nordicsemi.com/pdf/nRF52840_PS_v1.7.pdf

5.3. Electrical Specifications

5.3.1. General Radio Characteristics

Symbol

fop
fpLL,cH,sp
foELTA, 1M
fDELTA BLE, 1M
ToELTA 2M
TDELTA,BLE,2M

fskaps

Tehip, IEEE 802.15.4

5.3.2. Radio Current Consumption (Transmitter)

Symbol

Irx,pLUSBdBM,DCDC
I pLUSEdBM

Ix pLUSadEM,DEDC
ITx,pLUS4dRM
Ix,0dem,DCDC, 5V,

REGOHIGH

I7x,0dBM,DCDC,5V,REGOL

Ix,0dem,peoe
Irx,0dem
Ix,MmiNUSadBM,DCDC
I MINUSdBM

ITx, MINUS8dBM,DCDC
Irx,miNUsEdBM

I, MINUS12dBM,DCDC
Ity MiNUS12dBM

Iy, MINUS16dBM,DEDC
I, MINUS16dEM

Iy, MINUS20dBM,DCDC

I, MINUS20dBM

Description

Operating frequencies

PLL channel spacing

Frequency deviation @ 1 Mbps
Frequency deviation @ BLE 1 Mbps
Frequency deviation @ 2 Mbps
Frequency deviation @ BLE 2 Mbps
On the air data rate

Chip rate in IEEE 802.15.4 mode

Description

TX only run current (DC/DC, 3 V) Pge = +8 dBm
TX only run current Pgg = +8 dBm

TX only run current (DC/DC, 3 V) Pge = +4 dBm

TX only run current Pgg = +4 dBm

TX only run current (DC/DC, 5 V, REGO out = 3.3 V)Pre =0

dBm

TX only run current (DC/DC, 5 V, REGO out = 1.8 V)Ppe =0

dBm

TX only run current (DC/DC, 3 V)Pgr =0 dBm
TX only run current Pgg= 0 dBm

TX only run current DC/DC, 3 V Pgg = -4 dBm
TX only run current Pgg=-4 dBm

TX only run current DC/DC, 3 V Pgr =-8 dBm
TX only run current Pge = -8 dBm

TX only run current DC/DC, 3 V Pge =-12 dBm
TX only run current Pgg=-12 dBm

TX only run current DC/DC, 3 V Pgr =-16 dBm
TX only run current Pge=-16 dBm

TX only run current DC/DC, 3 V Pge =-20 dBm

TX only run current Pgg=-20 dBm

Typ.

+170
+250
+320

+500

2000

2500

2000

Typ.
14.8
327
9.6

21.4

3.0

3.0

4.8
10.6
3.1
8.1
3.3
[
3.0
6.4
2.8
6.0
2.7

5.6

Units
MHz
MHz
kHz
kHz
kHz
kHz
kbps

kchips

Units
mA
mA
mA
mA

mA

mA

mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA

mA
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ITX,MINUSdOdBM,DCDC T Ol‘llv run current DC)(DC, 3V Pgr=-40 dBm

Iy, MINUS20dEM
IsTARTTX,DCDC

IsTARTTX

TX only run current Pgg = -40 dBm
TX start-up current DC/DC, 3V, Pge = 4 dBm

TX start-up current, Pge = 4 dBm

23 mA
4.6 - mA
5.2 mA
11.0 mA

5.3.3. Radio Current Consumption (Receiver)

Irx,1m,DCDC
IRx,1m
Irx,2m,DCDC
IRx,2m
ISTART,RX,1M,DCDC

ISTART,RX,1M

RX only run current (DC/DC, 3 V) 1 Mbps / 1 Mbps BLE

RX only run current (LDO, 3 V) 1 Mbps / 1 Mbps BLE

RX only run current (DC/DC, 3 V) 2 Mbps / 2 Mbps BLE

RX only run current (LDO, 3 V) 2 Mbps / 2 Mbps BLE

RX start-up current (DC/DC, 3 V) 1 Mbps / 1 Mbps BLE

RX start-up current 1 Mhps / 1 Mbps BLE

5.3.4. Transmitter Specification

4.6 - mA
9.9 - mA
52 - mA
111 - mA
3.7 mA
6.7 mA

Pre
Prec
Precr
Pre11
Pre2,1
PRrr1,2
Pre2,2

Evm

Maximum output power

RF power control range

RF power accuracy

1st Adjacent Channel Transmit Power 1 MHz (1 Mbps)
2nd Adjacent Channel Transmit Power 2 MHz (1 Mbps)
1st Adjacent Channel Transmit Power 2 MHz (2 Mbps)
2nd Adjacent Channel Transmit Power 4 MHz (2 Mbps)

Error vector magnitude IEEE 802.15.4

Pharm2nd, IEEE 802.15.4 2nd harmonics in IEEE 802.15.4 mode

Pharm3|'d, |EEE 802.15.4 3rd harmonics in IEEE 802.15.4

5.3.5. RSSI Specifications

8.0 . dBm
28.0 dB
+4 dB
-24.8 . dBc
-54.0 . dBc
-25 . dBc
-54.0 . dBc
8 %rms
-51.0 . dBm
-48.0 . dBm

RSSlacc
RSSIgesoLuTion
RSSlperion

RSSlsermie

RSSI accuracy valid range -90 to -20 dBm
RSSI resolution
RSSI sampling time from RSSI_START task

RSSI settling time after signal level change

+2 dB
1 dB
0.25 us
15 Ks



5.3.6. Receiver Operation

Symbol
Prx,max

Psens,im1m
Psens,im2m

PSENS,I'I',SP,lM,BLE

PSENS,I'I',LI’,iM,ELE

PSENS,IT,S P.2M,BLE

PSENS,IT,BLE LE125k
PSENS,IT,BLE LES00k

PSENS,IEEE 802.15.4

Description Min.

Maximum received signal strength at < 0.1% PER
Sensitivity, 1 Mbps nRF mode ideal transmitter’

Sensitivity, 2 Mbps nRF mode ideal transmitter’

Sensitivity, 1 Mbps BLE ideal transmitter, packet length < 37
bytes BER:1E—33

Sensitivity, 1 Mbps BLE ideal transmitter, packet length > 128
bytes BER:1E—4‘l

Sensitivity, 2 Mbps BLE ideal transmitter, packet length < 37
bytes

Sensitivity, 125 kbps BLE mode

Sensitivity, 500 kbps BLE mode

Sensitivity in IEEE 802.15.4 mode

Typ. Max.

-93
-89

-95

-94

-92

-103

-99

-100

1. Typical sensitivity applies when ADDRO is used for receiver address correlation. When ADDR[1...7] are used for
receiver address correlation, the typical sensitivity for this mode is degraded by 3 dB.

2. Same as above.

3. As defined in the Bluetooth Core Specification v4.0 Volume 6: Core System Package (Low Energy Controller Volume)

4. Equivalent BER limit < 10E-04

5.3.7. RX Selectivity

Symbol

C/liM,ma:hannel
C/l1m,-1MHz
C/lam,+1MHz
C/l1m,2MHz
C/lam,+2MHz
C/l1m,-3MmHz
C/lim+3MHz
C/11M,£6MHz
C/llMBLE,cofChannel
C/11MBLE -1MHz
C/l1MBLE +1MHz
C/l1MBLE,-2MHz
C/limBLE +2MHz
C/11MBLE,>3MHz
C/11MBLE,image
C/11MBLE, image, 1MHz

c/'ZM,co—channel

Description Min.

1Mbps mode, Co-Channel interference
1 Mbps mode, Adjacent (-1 MHz) interference
1 Mbps mode, Adjacent (+1 MHz) interference

1 Mbps mode, Adjacent (-2 MHz) interference

1 Mbps mode, Adjacent (+2 MHz) interference

1 Mbps mode, Adjacent (-3 MHz) interference

1 Mbps mode, Adjacent (+3 MHz) interference

1 Mbps mode, Adjacent (>6 MHz) interference

1 Mbps BLE mode, Co-Channel interference

1 Mbps BLE mode, Adjacent (-1 MHz) interference
1 Mbps BLE mode, Adjacent (+1 MHz) interference
1 Mbps BLE mode, Adjacent (-2 MHz) interference
1 Mbps BLE mode, Adjacent (+2 MHz) interference
1 Mbps BLE mode, Adjacent (>3 MHz) interference
Image frequency interference

Adjacent (1 MHz) interference to in-band image frequency

2 Mbps mode, Co-Channel interference

Typ. Max.

-10

-19

-38
-48

-50

-46
-50
-22
-35

10

Units

dBm
dBm

dBm

dBm

dBm

dBm

dBm
dBm

dBm

Units
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
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Symbol
C/lam,2MHz
C/lam,+2MHz
C/lam,-amHz
C/lam, +amHz
C/lam,-sMHz
C/am,+6MHz
C/lam,212MHz
C/|2MBLE,co-channe|
C/laMBLE 22MHz
C/lamBLE xamHz
C/1amBLE,26MHz
C/lamBLE, image
C/1omBLE,image, 2MHz

C/l1askBLE LR
co-channel

C/1125k BLE LR,-1MHz
C/1125k BLE LR +1MHz
C/1125k BLE LR,-2MHz
C/1125k BLE LR, +2MHz
C/1125k BLE LR,>3MHz

C/l125k BLE LR,image

Remark: Wanted signal level at PIN = -67 dBm. One interferer is used, having equal modulation as the wanted signal. The input

Description Min.

2 Mbps mode, Adjacent (-2 MHz) interference
2 Mbps mode, Adjacent (+2 MHz) interference

2 Mbps mode, Adjacent (-4 MHz) interference

(

(

(

2 Mbps mode, Adjacent (+4 MHz) interference
2 Mbps mode, Adjacent (-6 MHz) interference
2 Mbps mode, Adjacent (+6 MHz) interference
2 Mbps mode, Adjacent (=12 MHz) interference

2 Mbps BLE mode, Co-Channel interference

2 Mbps BLE mode, Adjacent (2 MHz) interference
2 Mbps BLE mode, Adjacent (4 MHz) interference
2 Mbps BLE mode, Adjacent (>6 MHz) interference
Image frequency interference

Adjacent (2 MHz) interference to in-band image frequency

125 kbps BLE LR mode, Co-Channel interference

125 kbps BLE LR mode, Adjacent (-1 MHz) interference
125 kbps BLE LR mode, Adjacent (+1 MHz) interference
125 kbps BLE LR mode, Adjacent (-2 MHz) interference
125 kbps BLE LR mode, Adjacent (+2 MHz) interference
125 kbps BLE LR mode, Adjacent (23 MHz) interference

Image frequency interference

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

5.3.8. RX Intermodulation

Symbol

PimD,5TH, 1M

PiMD,5TH,1M,BLE

PimMD,5TH,2M

PimD,5TH,2M,BLE

Remark: Wanted signal level at PIN = -64dBm. Two interferers with equal input power are used. The interferer closet in

Description Min.
IMD performance, 1 Msps, 5th offset channel, Packet length

<= 37 bytes

IMD performance, BLE 1 Msps, 5th offset channel, Packet

length <= 37 bytes

IMD performance, 2 Msps, 5th offset channel, Packet length

<= 37 bytes

IMD performance, BLE 2 Msps, 5th offset channel, Packet

length <= 37 bytes

Typ.

24
-35
44

-4.0
-12
-28
-50
-55

-29

Typ.
-33

-30

-33

-31

Max.

Max.

Units
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB

dB
dB
dB
dB
dB
dB

Units

dBm

dBm

dBm

dBm

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

Symbol

trxen,BLE, 1M

TIXEN, FAST,BLE, 1M

trxpis,BLE,1M

TRXEN,BLE, 1M

TRXEN, FASTBLE, 1M

trxpIs,BLE, 1M

trxpis,BLE,2m

trxpis,BLE,2M

tTXEN,\EEE 802.15.4

Description

Time between TXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE and 150 ps TIFS)

Time between TXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE with fast ramp-up and
150 ps TIFS)

When in TX, delay between DISABLE task and DISABLED
event for MODE = Nrf_1Mbit and MODE = Ble_1Mbit

Time between the RXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE)

Time between the RXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE with fast ramp-up)
When in RX, delay between DISABLE task and DISABLED
event for MODE = Nrf_1Mbit and MODE = Ble 1Mbit

When in TX, delay between DISABLE task and DISABLED
event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit

When in RX, delay between DISABLE task and DISABLED
event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit

Time between TXEN task and READY event after channel

FREQUENCY configured (IEEE 802.15.4)

trxen,FasTIEEE 802.15.4 Time between TXEN task and READY event after channel

tT)(DIS,IEEE 802.15.4

tRXEN,IEEE 802.15.4

tRXEN,FAST,IEEE 802.15.4

tRXDIS,IEEE 802.15.4

tRX-to-TX turnaround

FREQUENCY configured (IEEE 802.15.4 with fast ramp-up)
When in TX, delay between DISABLE task and DISABLED
event (IEEE 802.15.4)

Time between the RXEN task and READY event after channel
FREQUENCY configured (IEEE 802.15.4)

Time between the RXEN task and READY event after channel
FREQUENCY configured (IEEE 802.15.4 with fast ramp-up)
When in RX, delay between DISABLE task and DISABLED
event (IEEE 802.15.4)

Maximum TX-to-RX or RX-to-TX turnaround time in IEEE

802.15.4 mode

Min. Typ.

140

40

140

40

130

40

21

130

40

0.5

40

Max.

140

40

140

40

130

40

21

130

40

0.5

Units

us

us

us

Us

us

us

1

15

1

15

us

us

us

us

us
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5.3.10. CPU
N

WeLasH CPU wait states, running CoreMark from flash, cache 2
disabled
WeLasHCACHE CPU wait states, running CoreMark from flash, cache 3
enabled
Weam CPU wait states, running CoreMark from RAM 0
CMeLasn CoreMark, running CoreMark from flash, cache enabled 212 Corel
CMeLasHmanHz CoreMark per MHz, running CoreMark from flash, cache 3.3 CoreMark/
enabled MHz
CMepash/ma CoreMark per mA, running CoraMark from flash, cache 64 Core?
enabled, DCDC 3V mA

5.3.11. Power Management

lon_ramorr event  System ON, no RAM retention, wake on any event 0.97 PA
lon_RamMON_EVENT System ON, full 256 kB RAM retention, wake on any event 2.35 LA
lon_ramMON_POF System ON, full 256 kB RAM retention, wake on any event, 2.35 HA

power-fail comparator enabled
lon_ramon_gpiote  System ON, full 256 kB RAM retention, wake on GPIOTE 17.37 PA

input (event mode)

lon_ramoN_gpioTePoRTSYStEm ON, full 256 kB RAM retention, wake on GPIOTE 2.36 pA
PORT event

lon_ramors RTC System ON, no RAM retention, wake on RTC (running from 15 LA
LFRC clock)

lon_rAMON_RTC System ON, full 256 kB RAM retention, wake on RTC 3.16 UA

(running from LFRC clock)

lorr_ramorF Reser  System OFF, no RAM retention, wake on reset 0.40 PA
lorr_ramOFF_LPcomp  System OFF, no RAM retention, wake on LPCOMP 0.86 pA
loFF_RAMON_RESET System OFF, full 256 kB RAM retention, wake on reset 1.86 PA
lon_ramore_event sv System ON, no RAM retention, wake on any event, 5V 1.29 HA

supply on VDDH, REGO output=3.3V
lorr_RAMOFF_ReseT sv System OFF, no RAM retention, wake on reset, 5 V supply on 0.95 PA

VDDH, REGO output=3.3V



6. Block Diagram

nRF52840
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7. Antenna

7.1,

MDBT50Q

Antenna Gain and Efficiency

MDBTS50Q (CHIP antenna)
Freg(MHz) Peak. dBi Efficiency Average . dBi
2400.00 1.47 25.18% -5.99
2410.00 1.27 26.07% -5.84
2420.00 -1.32 27.15% -5.66
2430.00 -1.12 28.51% -5.45
2440.00 0.80 29.41% -5.32
2450.00 0.65 29.59% -5.29
2460.00 -0.82 28.98% -5.38
2470.00 -0.94 29.31% -5.33
2480.00 -0.88 29.12% -5.36
2450.00 0.98 27.60% -5.59
2500.00 -1.49 24.96% 6.03
Free Space
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p—

1o oe

-Lisoag

20 0P

e

#0.00e

3 08
\

EIRP (2450 MHz) — XY cut
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7.2. MDBT50Q-P

Antenna Gain and Efficiency

MDBT50Q (PCB antenna)
Freq(MHz) Peak. dBi Efficiency Average . dBi
2400.00 0.72 29.40% -5.32
2410.00 0.62 31.02% -5.08
2420.00 0.44 32.89% 4.83
2430.00 -0.44 35.00% -4.56
2440.00 0.08 36.98% 4.32
2450.00 0.05 37.76% 4.23
2460.00 0.24 37.40% 4.27
2470.00 0.26 I7.43% 4.27
2480.00 0.41 36.96% 4.32
2490.00 0.37 35.03% 4.56
2500.00 0.15 31.71% 4.99
Free Space
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g
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8. Reference Circuit

This chapter shows a different combination of reference circuits. Before getting started,
please read below notes carefully because it is applied to all the reference circuits.

® 32MHz crystal and RF (VDD) DC/DC inductor (Reg1) are already inside the module.

® Module is pre-programmed with Raytac testing code. Default is using LDO mode
and need to add external 32.768khz to work.

You can use DC-DC mode without adding external 32.768khz, they are NOT related
events.

® When using internal 32.768khz RC oscillator, please remove X2 / C12 / C13.
® Recommended L4 spec: 10pH, 0603 Chip Inductor, IDC, min = 80mA, +20%.

® When NOT using NFC, please remove NFC1/C19/ C21.
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8.1.

Reg0 DC/DC Enabled

Recommend using when the highest input voltage is equal or greater than 3.6V. Supply
power from VDDH.

P0.03 O—————
P0.29C OPLIS
P0.02 O——— — OPlLl4 E—S Y
P0.31 O— —OPLI3 — OPIO3
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8.2. Reg0 LDO Mode

Recommend using when the highest input voltage is equal or greater than 3.6V. Supply

power from VDDH.
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8.3. Reg0 DC/DC and LDO Mode Disabled

Recommend using when the highest input voltage is less than 3.6V.
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Main supply
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REGOUTO

v

v
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v

REG1
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Main supply
DCDCENO REGQUTO DCDCEN
REG1
sy
VDDH T —J 1.3V System power
— ] . L j >
DC/DC
DCCH VDD DCC DEC4 GND
7 il ] ™
LI L L
LYY ¢
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8.4. USB Powered

Recommend using when power the device via USB.

8.4.1.Reg0 DC/DC Enabled

P0.03 O———

27R

USB CONNECTOR -

P0.14 O
P0.13 O
P0.16 O

RS O—t
RO -t
PO Oee————
P0.19 O———r—!

P0.2] O
P0.20 O—
P0.23 O—
P0.22
P1.00 O
P0.24 C
P0.25 O

)

P0.29 ¢ OPLIS
P0.02 O OP1.14
P0.31C OPLLI3
P0.28 O OPL.12
P0.30 C OPLII
PLI0 =
hod (ol =1 et = [
— === > |2~ |C|n|T Lag] o -
A 1 $ipgegozanz 2 B 6
12 | W v [ <<<<<<zzza= = 6 0C
| | | XLI P0.270 = P0.27 S2xm933
| .|| T X0 2 P0.00/XL1 PR it = =
| 129F = 5—1 PO.OI/XL2 BREUPHECRLE
| Cl13 Cx, | P0.26 O— P0.26
: || 2 768K H P0.04 O—57 P0.04/AIN2
' P0.05 O—= P0.05/AIN3
B | PO.06 O—73—] PO MDBTS0Q-MODULE
————— Optional _ | PO.08 C "5‘ P0.08 NRF52840
P1.08 O—3 P1.08
P1.09 O—30— P1.09
P0.11 O—5¢— PO.11
, 55— VDD
| cil P0.120—55—] PO.12
LouF L4 VDDH & =~
ul 31
DCCH 7] P
10uH 2 =
= 5 VBUS = Q&g <
_gT— i aw  IossoIte gRaasig g8325c
| 2 — ANEEEEEEE EEE2EZEE ZZE2%E0
VBUS input .
| 52 I
“t —LC?A
e, el b ] £ 2 S o) e e e 2 Y o ] v o
L __ Optional u D-O
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Supply

}_i

Main supply

DCDCENO REGOUTO DCDCEN
REGO REG1
VDDH —J Jﬁ —J 1.3V System power
DC/DC J L DC/DC j
DCCH VDD DCC DEC4 GND
1 1 — Il
L1 L1 LT
Y Y Y L 7YY

REGOUTO
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8.4.2. Reg0 LDO Mode

P0.03 O——
P0.290 OPL.15
P0.02 O- OPL.14 ——OPLOI
P0.31 O— ——OPL13 OP1.03
P0.28 OP1.12 —O P1.05
P0.30C OPL.11 ——OP1.07
= OP1.06
PL10 = OP1.04
L il ted tend ed (=2 2] Ll B2 Ul i o o — O \O | pn
MI
fre—— 1 = s | oo £2z2Z2z27°57 =88 38
Cl12 | 6 s <<<<<<zaoaan =z © © fermAA s
| P0.27C P0.27 Sz=daa
| | XLI I : AAmSAag
|l I ] < PO.00XLI SosSgg
| 120 | 79— PO.OIXL2 e
2 p—
| C13 Ty | Po_on, 35 P0.26
e R e
'
05 0—55 i
I St MDBT50Q-MODULE
| Optional P0.07 O—=— P0.07
———————— J PO.08 O—3—] P0.08 NRF52840
Lo ] rim—— i
10uR] St —ay -
PO.11 O 38 PO.11
TR e 29 VDD
| Wz g P0.12 O—55— P0.12 -
VBUS input VDDH 175} -
31 T
|22 | T - | 35— DCCH @ EME
| "P“"“JVI 10uF 33 VBUS © gr\o —S TN Ngzgé
W e o o GND ICZLECZ 5898834 £28L2=2
— — [- V- -V -y -V -y - [-FN -V -V -V Py -V - crnesne O
FREEERFFS FREEERER] BEAAE
D-Or
VBUS input
L P0.14
vcc P0.13
D- P0.16 O—
D+ P0.15 O
GND R31 O P0.18 O——
a Vv |
USBCONNECTOR = 2/R 0176

P0.19 O—mm———

P0.21 O-
P0.20 O—
P§.23 O
Po.22 O—d
P1.00 O———
P0.24 O——m—

P9,25 O——sd

O SWCLK
——O SWDIO -

‘——OP1.02
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Main supply

DCDCENO REGOUTO DCDCEN
REGO REG1

Supply

LDO LDO
T VDDH F —J T —J 1.3V System power
L. L H— ’

—

DCCH VDD DCC

DEC4 GND
r

[——
]
[t
]

REGOUTO




8.5. USB Disabled

This circuit only focuses on USB disabled. You can use it to go with other 3 reference circuits.
Please leave D* & D as NC when USB is disabled.

P0.03 O——

32.768KHg P0.04 );T P0.04/AIN2
.|”—| P0.05 O—55—1 PO.0S/AIN3

P0.29 O )PLIS
P0.020 OPI.14 ———OPL0I
P0.31 O—— —OPLI3 ——OPL03
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P0.300 P11 ——OP107
PLIO = *’5}‘82
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o } = Ls {ao g2E28a53595 S EMe S50 Red
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' | |20 7 2 28~232
| .|| - P0.00/XL1 SSssSs8
| |7|F-L | XL2 g P0.01/XL2 CEEEAEX
el | P0.260 P0.26
| ci3 X2 AR50 X
|
|
[

i P0.06 C—53—1 P0.06 MDBT50Q-MODULE
2pl | P
Optional P0.07 ‘»—-24— P0.07
———————— J P0.08 O—22— P0.08 NRF52840
35
P1.08 O—5— P1.08
P1.09 0—52— P1.09
VDD 27| po.11
* VDD
P0.12
_VDDH_ & =
DCCH 1 2] £ o
VBUS | < oz g Z
GND Eo2exz2 S8SN83E g€2828=a
AAESESSSSES Sss5=5¢< —2SB3oZ
|n.e..n.r=.r~.mr~. [-9y-Ty -y -y . Py .. cenense O
|
:zmilz: RlFR| 2FeeERR fFR[ARkE g
NCO —— —
NCo— | =3

(@) *
PO13C
P0.16 O—— +
PO.1SO—— o9 —=C19
O *
P0.17 O
P0.19 O—m— LOSWCLK ——
——OSWDIO =
P0.21 O t——-0OP1.02
P0.20 O—=
P0.23 O—
P0.22 O——
P1.00 &
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9. Certification

9.1. Declaration ID

BT 5.1

Declaration ID + QDID(s) + Company

DO47708 139361 - End Product Raytac Corporation

BT 5.2

Declaration ID + QDID(s) + Company

0053149 159932 - End Product Raytac Corporation

4»

4

Specification Name

51

Specification Name
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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

Time Profile

Time Profile Service

Glucose Profile (Central)

Mesh Profile

Mesh Provisioning Service

Mesh Proxy Service
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9.2.

FCC Certificate (USA)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.

telefication

TCB R AUTRORIZATION TCB
Certification

lssued Under the Authority of the
Federal Communications Commission

By:
Telefication B.V. Date of Grant: 07/26/2018
Edisonstraat 12a
Zevenaar, NL-6902 PK Application
MNetherlands Dated: 07/26/2018
Raytac Corp.
5F., No.3, Jiankang Rd., Zhonghe Dist.,
Mew Taipei City,, 23586
Taiwan
Attention: Venson Liao , R&D Manager
NOT TRANSFERABLE

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

FCC IDENTIFIER: SHEMDBTE0G
MName of Grantee: Raytac Corp.

Equipment Class: Digital Transmission System

Motes: Bluetooth Low Energy & IEEE 802.15.4 Combo Module

Modular Type: Single Modular

Grant Notes FCC Rule Parts Rangs (Miz)  Watts  Toleranca Designator
15C 24020 - 2480.0 0.0066
15C 24050 - 2480.0 0.0066

Modular Approval. This is a portable device. Power Qutput is conducted. This grant is valid only when the module is
sold to OEM integrators and must be installed by the OEM or OEM integrators. End-users may not be provided with
the module installation instructions. OEM integrators and end-users must be provided with transmitter operating
conditions for satisfying RF exposure compliance.

Cerfificate No.:
182180940/ A5/00

Ramy Nabod yurY - ‘_,’

Product Assessor
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9.3. TELEC Certificate (Japan)

BLE 1 Mbps & 2 Mbps

Cergficare Tecknival Support Certer Co. Lid:

Ca&S, ms

Construction Tyvpe Certification
Registration No. CSRT180280-1

Certificase Hiolder Faytee Corporaton
5F_ Mo.3, Jiankang Bd. Fhonghe Dast, Mew Taipet City, 235, Taiwan

Frodinct Category Amcle T Paragraph 1, Trem 19
Model Type or Hame MDET500), MDETS00-10 MDBTS0Q-PIM, MDBTH-UIN,
MDETS00-P. MDBTS0Q-U

Tyvpe of Emission Frequency  FI1D 24020 Hz - 24500Hz {IMHz separanon. 4 channels)

and Antenns Pomear 5.9704mW, 5.0516mW
iamfchmer FRaytac Corporstion
5F, Mo.3, Jiankans Bid | Fhonghe Dhst., Mew Taipai City, 235, Taiwan
Factory Tech-Lin's Elecironics Corp.
5F/11F Mo 778, Thongrheng Bd , Fhonghe Dist, Mew Taipei City 23586,
Tawan B.O.C
Bemarks The scope of evalustion relstes to the submitted doouments and product onty.

i iz onby valid in conjunction with the Annex

When the product is placed on the
Tapanese market the Specifisd Fadio

Equipment morking s <hovwn, on the — [R]018-180280
right mmst be attached on visible pan T

of the product.

Wimesses that the certification is on Construction Type Certfication under Artcle 38-24 of the Badio Law.

_"".r 'i._

S ol i o

[ == ¥ 28 / e, o STl
Diata of Certificass ;
20187730

Certification Exanviner : Talkogji Makano
C&S, Cartificate Technical Support Center Co., Lad.

Address” §10- 1 Kishine-cho, Koholo-Ju_ Y okehams-City, 322-0034 Japan
Tel:+8145 5848155 - Fax+§145 504 0183 - E-mail cerigicos-webcojp
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IEEE 802.15.4

Cerdficare Technica! Suppert Center Co_ Lid:

o X s

Construction Tvpe Certification
Regisation No. CSRT120280-1

Certificate Hiolder Faytac Corporation
5F. Mo.3, Jiankanz Fd.. Fhomghe Dist., Mew Taipe: City, 235, Taiwan

Product Category Amicle 7, Paragraph 1, Irem 19
Model Type or Mame MDETS00). MDBTS00-1M MDBTSM)-PIM, MDBTSM-TUINL
MDETS00-2, MDBET 00T
Type of Emission, Frequency  &ID 24050 Hz - 29800 H = { 3MHz separation, 15 chammels)
and Antennz Power 3 530mWAMHz
Mamifichmer Buaytsc Corporation
5F_Mo 3, Nankanz Bd . Fhonehe Dist., Mew Tapes City, 235, Taiwan
Factory Tech-Lin's Electronics Carp.
SF/11F, Mo. 778, Zhongrhens Bid , ZThonghe Dist | Wew Taipet City 23586,
Taman BO.C
Bemarks The scope of evalnaton ralates to the subnurted doouments and product ondy.

It 15 only valid in conjuncdon with the Amme

When the produoct is placed on the

Tapanese market, the Specified Radio

Equipment marking as shown o the e [R]018-180280
right mmst be anached on visible pan

of the product. I

TWimesses that the certification is on Construction Type Certification mder Aracle 38-24 of the Badio Laar.

- & F j y =

(e d = VPN W

Trate of Certificate )
20187730

Certification Examiner - Takuji Nakanag
CRS, ‘Cortifirate Technical Support Center Co_, Tad

Address §10- 1 Fishine-cho, Koholoo-la, Yekehama-City, 233-0034 Tapan
Tel.: +81 45 503 0185 - Fax +81 45 50 0183 - E-moil cerifmens-web.cojp
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9.4. NCC Certificate (Taiwan)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.
MDBT50Q
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9.5. CE (EU) & RCM (Australia & New Zealand) Test Report

BLE 1 Mbps & 2 Mbps

Report No.: E2/2018/50088-02
Page: 1 of 73

RED (2014/53/EU) ETSI EN 300 328 v22.2: 2010

&
Australian/New Zealand Standard AS/NZS 4268:2017
TEST REPORT
FOR
Applicant: Raytac Corporation
5F, Mo 3, Jiankang Rd., Zhonghe Dist., Mew Taipei City, 235,
Taiwan
Product Name: Bluetooth Low Energy & |IEEE 802.15.4 Combo Module
Brand Name: Raytac
Model No.: MDBTS0C, MDETS0C-P, MOBTS0G-U
Model Difference: Different Antenna Type
Report Number: E22018/50088-02
Issue Date: Jun. 15, 2020
Date of Test: May 31, 2018 ~ Jun. 28, 2018 (Original test),

Jun. 05, 2020 {Update receiver blocking)
Date of EUT Received: May 31, 2013 {Original test),

Apr. 16, 2020 (Update receiver blocking)
We hereby certify that:
The above equipment was tested by SGS Taiwan Ltd., Central RF Lah for compliance
with the requirements set forth in the European Standard ETSI EN 300 328 vazz 201
under RED 2014/53/EU and Australian/New fealand Standard AS/NZS 4268:2017, Row
549. Test report to determine compliance with ASINSS 4268 requirements. The results of
festing in this report apply to the product system that was tested only. Other similar
equipmeant will not necessarily produce the same results due to production tolerance and
measurement uncerainties.

I':l"l'.r
o

" ' g -
| S
i . ] ' B

e,
.4’1%‘\-:- Vanibng Loy
S Tz

%

A
o,

Approved By:

i

Jay Lin / Asst. Supervisor
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IEEE 802.15.4

G

Report Mo.: E212018/50089-02
Page: 1 of &7

RED (2014/53/EU) ETSI EN 300 328 v222: 2019

&
Australian/New Zealand Standard AS/NZS 4268:2017
TEST REPORT
FOR
Applicant: Raytac Corporation

Product Name:
Brand Name:
Model No.:

Model Difference:
Report Number:
Issue Date:

Date of Test:

Date of EUT Received:

5F, No.3, Jiankang Rd., £Zhonghe Dist., New Taipei City, 235,
Taiwan
Bluetoath Low Energy & IEEE 802.15.4 Combo Module

Raytac

MDBTS0Q, MDBTS0Q-FP, MDBTS0Q-U
Different Antenna Type
E2/2018/500858-02

Jun. 11, 2020

May 31, 2018 ~ Jul. 23, 2018 (Original test),
Jun. 08, 2020 (Update receiver blocking)
May 31, 2018 (Original test),

Apr. 16, 2020 (Update receiver blocking)

We hereby certify that:

The ahove equipment was tested by 3GS Taiwan Litd., Central RF Lab for compliance
with the requirements set forth in the European Standard ETS| EN 300 328 vz 2 201 under
RED 2014/53/EU and Australian/New Zealand Standard ASINZS 42682017, Test report
to defermine compliance with ASMNZS 4268 requirements. 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.
~ 3 f S 0, =
% £
| 2 ; 2 oA Son—_r
‘ T .
Approved By: ' ':‘4‘%—-‘“\“} Testing Laberuury

Jay Lin / Asst. Supervisor Sl T2
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SGS Reference No: MH/2018/60113C-01

VERIFICATION OF EMC COMPLIANCE

Verification No.
Representative Model No.
Added Model(s)

Product Name

Brand Name

Applicant

Address of Applicant

Test Report Number

Date of Issue

Applicable Standards

Conclusion

Please be noted that the VERIFICATION MH/2018/60113C-01 will replace the previous MH/2018/60113C as the

MH/2018/60113C-01

MDBTS0Q

MDBTS50Q-P, MDBT50Q-U

Bluetooth Low Energy & IEEE 802.15.4 Combo Module
Raytac

Raytac Corporation

5F, No.3, Jiankang Rd., Zhonghe Dist., New Taipei City, 235, Taiwan
MH/2018/60113-01

Oct. 02, 2019

EN 301 489 —1 5., : 2017-03 (Draft)

EN 301 489 —17 220 : 2017-03 (Draft)

EN 55032 : 2015+AC:2016-07

EN 61000-4-2 : 2009, EN 61000-4-3 : 2006+A1:2008+A2:2010

new version. Also be pay attention that MH/2018/60113C is ineffective anymore from now on.

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:

& '\JI.L é CHhou r

SGS TAIWAN LTD.
Eddy Cheng
Technical Asst. Supervisor
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9.6.

|C Certificate (Canada)

BLE

1Mbps & 2Mbps, IEEE 802.15.4 approved.

talefication by

telefication

The Metherlands
Chamber of Commerce
5i565534

wnw belefication. com

TECHMNICAL ACCEPTANCE CERTIFICAT D'ACCEPTABILITE
CERTIFICATE TECHNIGUE
CERTIFICATION No.
Mo. DE CERTIFICATION 8017 A-MDETS0Q
TELEFICATION Na.
Mo. DE TELEFICATION 19217035 AMD0
TEST SITE Mo.
Mo. DE LABORATOIRE 46204
ISSUED TO :
DELIVRE & Raytsc Corporation
TYPE OF EGQUIPMENT Blustooth device

GEMRE DE MATERIEL

Spread Spectrum/Digital Device (2400-2483.5 MHz)

Raytac /| MDETSIG
TRADE MAME AND MODEL Raytac / MCETS0C-1M
MARGQUE ET MODELE Raytac /| MDETSIG-P1M
Raytzc / MDETS0G-P
CERTIFIED TO SPECIFICATION RS5-102 ISSUE 5
CERTIFIE SELON LE CAHIER DES CHARGES RS5-247 EDITHON 2

prre=rt means onlf that the equipment has met the Lnaertﬁ:a‘bnrrdumabmdsug:‘uﬁe sl:ulu'nurtqu.c le materiad & satisfai

requirements ufaﬂ're showe-noled specification. Licence applications,
where applicable to use cenified equipment, ame acisd on aﬂ:nrdmglf
&f the 1SED izsuing office and will depend on the =xisting radia
Enyironment, service and location of cperaton. This ce b iz
issued on condifion that the holder complies and will continues 1o
comgphf with the requirerments and procedures izzued bf IED. The
egumment for which this cerificate is issued shall not be
manufactured, imported, distriburted, l=ased, offered fior sale or sold
unl=ss the sguipment complies. with the icable techrical
spechications and procedures issusd bf 15

s exigences de ba nome ndquee o-dessus. Les demandes de |
licences necessaines pour utiization du matsnel castifis sont raindes an
conseguenc le bur=au de delivrance d1S0E et dependant des
conditions mdau:nhant.-, du service =t de Fﬂ'rglu.oe:m
d'=xpiciation. Le présent certificat a5t defivre 3 la condition que l=
ttulaire satizfasse ot cominue de satisfaine aux exigences ef aux
procedures 0'ISDE. Le materiel 3 'gard duguel e présent certificet et
ddwr\cnrdmmmhlmw: rnpn'l.l:.:&-hbﬂl:. . TrES = verhe o
vendu a moins d'&tre conformre aux procedunes = aux mmﬁmuru
t=chnigues applicables publie=s par ISDE.

ISSUED BY TELEFICATICN BY (NLOOD1), RECOGHMIZED CERTIFICATION BODY BY INNOVATION, SCIENCE AND ECONOMIC

DEVELOPMENT

DELWVRE PAR TELEFICATION BY [MLIO0T ), ORGANISME DE CERTIFECATION RECCMNLU PAR, INMOVATION, SCIENCESET

DEVELOPPEMENT ECOMOMIQUE CANADA

| hareby aftest that the sulyect equipment was [Bsted and found in compiiance with the above-noled spacification.
Jaltesta, par la présente, gue le maténa a fal otyet o'essal ol @ &8 jugé conforme 2 la spdaification cldessus

DATE 25 Oct 2019 BY

This cerificate has one annex.

i

Girhan Vural
Product Assessor

)

NI\
PRODUETS
RvA L i
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9.7. SRRC Certificate (China)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.

2460 28 5 18
Radio Transmission Equipment
RSE&EILE
Type Approval Certificate

s s e 22 )
mE = RINT © 7
N E:... PR kA ( ad

e b i A BRI RNE e 2R L 55 B

In accordance with the provisions on the Radio

&), ealite, A gl M kT

Regulations of the Péuph"‘s Republic of China , the following

O e N E ISR E G2k i aS PR 2 F

radio transmission equipment , after examination , conforms

’})‘(*h\;ﬁ « ,“‘4:2-& zﬁ-{tﬁli ZJ : CMEIT 1D: 2018DJal128

to the provisions with its CMIIT ID:

R e
Znik F
,‘J.'_; cS

- =

) e

2t

fid¥: 7=
Validity

2018, 8 ,29
| O ; fl
Year Month Date

< SF NS




9.8. KC Certificate (South Korea)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.

2006 E6DA-BAAA-SESL

BEFAZI AT A{AFA
Certificate of Broadcasting and Communication Equipments

3 s ]
25 ® 44 Raytac Corporation
Tk Nerme or Appliant

Z1IZHAR A () B2 FAAANGANIHEFAA 2P S F47) 7))

Equipment Name

1&g MDBTS0Q-U
hMﬂHNﬂM | b e =
ey

ks Mockd Naber MDBT50Q, MDBT50Q-P
AEHE

R-C-ryt-MDBTS0Q

Certification No.

cliri};ﬁlfzi‘ﬂ Raytac Corporation / of gt

Country of Origin

P ) z
AT 2018-08-17
Date of Certification

71e}

Others

# 71 A= (Asphy) Assxe)2 Al2gel we) AdFH 0SS Tt
It is verified that foregoing equipment has been certificated under the Clause 2, Article 58-2 of Radio
'Waves Act,

2018 (Year) 0841(Month) 17%(Day)

FAA LR

Director General of National Radio Research Agency

2R R ESAL AL e A A AR TER AT B seel REel oo} g
| 4

fabal els N W el ey 5 Ui
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9.9.

WPC (ETA) Certificate (India)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.
MDBT50Q

‘\‘r‘f A ,-\
¥

Government of India
Ministry of Communications & IT
Department of Telecommunications, Wireless Planning and Coordination Wing
RLO SR, IMS CAMPUS, PERUNGUDI, CHENNAI - 600 096

FileNo. J1-22022/01/2017-RLO(SR)/ a1 & Date 22-10-2018

ETA Certificate No: ETA - 1323/2017-RLO(SR) On-Line ID 2018118031

Equipment Type Approval is hereby granted for under mentioned equipment for
operation with following parameters/conditions:

I. Details of Applicant and parameters of Equipment:

1. Name and address of \Atoll Solutions Private Limited
the Applicant #229, 2nd Floor, 2A Main, Sth CrossNew Thippasandra, Bangalore-
560075
TEquipmem i.B!,“F?!PQih Low VEncrrg_\j & IEEE 802.15.4 Combo Module
3. Model No. J‘MDBTSOQ-IM
4. Manufactured by Raytac Corporati?m -

SF No.3 Jiankang Rd. Zhonghe Dist., New Taipei City, 235, Taiwan.

5. Frequency Range (MHz)  [2402 - 2480 MHz
6. Max. Output Power !\k] 08. 19 dBmr
7. Modulation 0-QPSK, GFSK.
i padl
8. Remar}&;f« \es® a 1O This ETAis for RF Module avaible in the above equipment
)B\(\\\N“%qﬁ“ Co\‘iéi'\zfting in above frequecy band. This is not Import license,
e ~>(,\ R\ seperate import license is required for Import.
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MDBT50Q-P

Government of India
Ministry of Communications & IT
Department of Telecommunications, Wireless Planning and Coordination
RLO SR, IMS CAMPUS, PERUNGUDI, CHENNAI - 600 096

FileNo. J-22022/01/2017-RLO(SRY EAa"15 Date 22-10-2018
ETA Certificate No: ETA - 1325/2017-RLO(SR)  On-Line ID 2018118033

Equipment Type Approval is hereby granted for under mentioned equipment for
operation with following parameters/conditions:

L. Details of Applicant and parameters of Equipment:

I. Name and address of Atoll Solutions Private Limited
the Applicant #229, 2nd Floor, 2A Main, 5th CrossNew Thippasandra, Bangalore-
. 060075 S
2. Equipment - T_Bflueloo(h Low E;eggl& IEEE 802.15.4 Cg;mEo_Modie —
3. Model No. MDBTS50Q-PIM
b Manufactured by ]Raytac Corporation
'5F No.3 Jiankang Rd. Zhonghe Dist., New Taipei City, 235, Taiwan.
5. Frequency Range (MHz)  [402-2480MHz
6. Max. Output Power 08.19 dBm - e 1
7. Modulauon e : QPSK GFSK. - 7 o

8. Remarkaj :W frarT /D @Nﬁ ETA is for RF Module avaible in the above equipmg

}Mg in above frequecy band. This is not Import license,
AW, I /RLO seperate import license is required for Import.




9.10. RoHS & REACH Report

Please visit “Support” page of our website to download.

9.11. 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.

9.11.1. 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:
SH6MDBT50Q".

9.11.2. TELEC (Japan)

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

——— [R|018-180280
T
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http://www.raytac.com/document/index.php?index_m_id=13

9.11.3. NCC (Taiwan)

T ARG AR R B A B AP A W S AR

Series EHRE N
MDBT50Q Series (cccamisLPos20T7
MDBT50Q-P Series (((tccaM18LPO824T2

—

7 MDBT50Q 4 6 » & SR AT 5 ViEn 34 T2 A &P 5 6Pifce 1 ID %3
CCAM18LP0820T7 | -

Bl EWT FEHEEAERE R E ORI FRY ZEHA Qﬁb’a¢ﬁ@ﬁ
= 9°?$H1£%$$ﬁ@»ﬁ%ﬁlﬁi#%?z HiEHR ZEHI RS -
EA%x

FEFmRCEL o o nlY Al

9.11.4. 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) l'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-MDBT50Q".
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10. Notes and Cautions

Module is not designed to last for 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 make sure you:

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 Organization and Nordic Semiconductor as final reference.

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

Eliminate static electricity at any cost 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 it will oxidize
the metal shield and have chemistry reaction with No-Clean Paste. Functions of the
module are not guaranteed if it has been washed.

The module is not suitable for life support device or system and not allowed to be used in

destructive device or systems in any direct or indirect ways. The customer agrees to

indemnify Raytac for any losses when applying modules in applications such as the ones

described above.
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11. Basic Facts for nRF52 Family

Below chart shows basic spec for Nordic nRF52 family, which is helpful to understand the
differences between each SoC. Any discrepancy shall refer to Nordic’s technical document as
final reference.

See_Full List of Raytac’s BLE Modules for complete model no. of each item.

Mordic Solution nRF52840 nRF52833 nRF52820 nRF52832 nRF52810 nRF52811 nRF532805
:?;[‘Jf;’]ﬂ_\;éxl‘;!odel Mo, 500 series sguqsﬁir;? 50 series E;:s:ezini%: 420 series 420 Series 4422_;3:9’::5
g:ir-l:;tc;g:?ﬁnding v v ¥

Elot::ag;c:;::gse (125kbps) v v ¥ ¥

ﬁ:;ﬁ‘;‘;’;j v v v v v v v

Ad. Evtontion x2) v v v v v v v
Flash (kBytes) 1024 512 256 52 192 192 192
RAM (kBytes) 256 128 32 64 24 24 24
ANT Plus Vv v Vv Vv v Vv

IEEE 802.15.4 Vv v Vv Vv

ARM® TrustZone®

Cryptocell ¥

usBe Vv v Vv

QsPl \'

NFC Vv v Vv

128 A v Vv

SPI, TWI, UART, PWM v v v Vv v Vv without PWM
PDM \' v Vv v Vv

ADC, Comparators v v without ADC Vv ") v cozTyi;I_::;)a:::rs

Supply Range (V) 1.7to 55 1.7to 5.5 1.7to 5.5 1.7to 3.6 1.7 to 3.6 1.7 to 3.6 1.7to 3.6




12. 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 DevZone: https://devzone.nordicsemi.com/questions/
A highly recommended website for firmware developer. Interact, discuss and consult with
other fellow developers and Nordic’s employees to get answers to your questions. The
site also includes tutorials in detail to help you get started.

® Official Page of nRF52840 : https://www.nordicsemi.com/eng/Products/nRF52840
A brief introduction to nRF52840 and download links for Nordic’s developing software
and SoftDevices.
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Full List of Raytac’s BLE Modules

® MDBTA40 Series

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
MDBT40-256V3 Chi 16 kb 256 K
MDBT40 NRF51822 3 g
MDBT40-256RV3 32 kb 256 K
MDBT40-P256V3 PCB 16 kb 256 K
MDBT40-P nRF51822 3 Antenna
MDBT40-P256RV3 32 kb 256 K
® MDBT42Q Series (QFN Package IC)
Nordi IC Flash
Series Sglrutlif)n Raytac No. Ver. Antenna RAM M:rsnory
nRF52832 MDBT42Q-512KV2 2 64 kb 512K
Chip
MDBT42Q nRF52810 MDBT42Q-192KV2 2 Antenna
24 kb 192 K
nRF52811 MDBT42Q-192KL 1
nRF52832 MDBT42Q-P512KV2 2 64 kb 512K
PCB
MDBT42Q-P nRF52810 MDBT42Q-P192KV2 2 Antenna
24 kb 192 K
nRF52811 MDBT42Q-P192KL 1
u.FL
MDBT42Q-U  nRF52832  MDBT42Q-U512KV2 2 Gonnector 64kb 512K
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® MDBT42 Series (WLCSP Package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
MDBT42 MDBT42-512KV2 gmgnn .

nRF52832 2 PCB 64 kb 512 K
MDBT42-P MDBT42-P512KV2 Antenna
® MDBT42V Series (WLCSP Package IC)
) Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42V MDBT42V-512KV2 Antenna
nRF52832 2 PCB 64 kb 512 K
MDBT42V-P MDBT42V-P512KV2 Antenna
® MDBT42T Series (WLCSP Package IC)
) Nordic IC Flash
Series Solution Raytac No. Ver. Antenna  RAM Memory
Chip
MDBT42T MDBT42T-192K Antenna
nRF52805 1 PCB— 24 kb 192 K
MDBT42T-P MDBT42T-P192K Antenna
® MDBT42TV Series (WLCSP Package IC)
. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42TV MDBT42TV-192K Antenna
nRF52805 1 PCB 24 kb 192 K
MDBT42TV-P MDBT42TV-P192K

Antenna
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® MDBT50Q Series (aQFN Package IC)

Nordic IC Flash
Series Solutlion Raytac No. Ver. Antenna RAM Memory

nRF52840  MDBT50Q-1MV2 2 Chip 256 kb 1 MB
MDBT50Q Antenna

nRF52833  MDBT50Q-512K 1 128kb 512 kb

nRF52840  MDBT50Q-P1MV2 2 PCB 256 kb 1 MB
MDBT50Q-P Antenna

nRF52833  MDBT50Q-P512K 1 128kb 512 kb

nRF52840 MDBT50Q-U1MV2 2 UFL 256 kb 1 MB
MDBT50Q-U Connector

nRF52833  MDBT50Q-U512K 1 128kb 512 kb

PCB
Dongle nRF52840  MDBT50Q-RX 1,2 Antenna 256 kb 1 MB
® MDBT50 Series (QFN Package IC)

Nordi IC Flash
Series Sglrutli(:)n Raytac No. Ver. Antenna RAM Memory

nRF52820  MDBT50-256R 1 Chip 32 kb 256 kb
MDBT50 Antenna

nRF52833  MDBT50-512K 1 128kb  512kb

nRF52820  MDBT50-P256R 1 PCB 32 kb 256 kb
MDBT50-P Antenna

nRF52833  MDBT50-P512K 1 128kb 512 kb
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® MDBT53 Series (WLCSP Package IC)

Nordic IC Flash
Series Solutlion Raytac No. Ver. Antenna RAM Memory
i
MDBT53 nRF5340  MDBT53-1M 1 Xn{Znna 512kb 1 MB
PCB
MDBT53-P nRF5340 MDBT53-P1M 1 Antenna 512 kb 1 MB
u.FL
MDBT53-U nRF5340 MDBT53-U1M 1 Connector 512 kb 1 MB
® MDBT53V Series (WLCSP Package IC)
Nordic IC Flash
Series Solutlion Raytac No. Ver. Antenna RAM Memory
i
MDBT53V nRF5340 MDBT53V-1M 1 S\n‘lgnna 512 kb 1 MB
PCB
MDBT53V-P nRF5340 MDBT53V-P1M 1 Antenna 512 kb 1 MB
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Release Note

2017/10/30 Pre-release
2018/01/19 Model no. officially changed to MDBT50Q-1M & MDBT50Q-P1M.
2018/04/10 Version A (15! release)

2018/06/12 Version B
(1) Added Chapter 4: Shipment Packaging Info and Chapter 7: Antenna.

2018/09/14 Version C
(1) Added link of design guide in Chapter 2

(2) Updated photo of module in Chapter 4 and added marking and tray info.
(3) Updated schematic in Chapter 8 for easier understanding.

(4
(

5) Added “No-Wash” warning in Chapter 10.

)
)
) Updated Declaration ID & regional certification info in Chapter 9.

)

2018/11/01 Version D

(1) Updated drawing in Chapter 2 for a better understanding of PCB measurement.

(2) Updated Chapter 4 with new label info.
(3) Added WPC (ETA) certificates in Chapter 9: Certification.

2019/05/03 Version E

(1) Updated model no. to MDBT50Q-1MV2 & MDBT50Q-P1MV2 because of revision 2
SoC.

(2) Updated Chapter 4: Shipment Packaging Info with new module photo, model no. and
added tape & reel info.

(3) Updated Chapter 5: Specification corresponding to Nordic’'s new nRF52840 Product
Specification V1.1.

(4) Added nRF52811 in Chapter 11: Basic Facts for nRF52 Chips and Full List of
Raytac’s BLE Modules.
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2019/11/04 Version F
(1) Added wireless range under radio data rate of 125kbps on front page.

(2) Added tolerance information of PCB size and refined descriptions of layout suggestion
in Chapter 2: Product Dimension.

(3) Updated certification information and added section 11 in Chapter 9: Certification.

(4) Added nRF52833 to the chart in Chapter 11: Basic Facts of nRF52 Family & Full List
of Raytac ‘s BLE Modules.

2020/02/11  Version G

(1) Corrected description of SWDIO & SWCLK in section 5 and added remarks about low
frequency GPIO in section 6 of Chapter 2.

(2) Refined description of default setting in Chapter 8.

2020/06/19 Version H

(1) Updated tolerance of PCB size in Chapter 2: Product Dimension.
(2) Corrected note “D-“ and “D+” in Chapter 8: Reference Circuit

(3) Added nRF52820 in Chapter 11: Basic Facts of nRF52 Family.
(4) Updated Full List of Raytac’s BLE modules.

2020/12/30 Version |

(1) Updated information of T&R in Chapter 4: Shipment Packaging Information.
(2) Added BT 5.2 SIG approval & NCC Certificate in Chapter 9: Certification.
(3) Updated table in Chapter 11: Basic Facts for nRF52 Family.

(4) Updated Full List of Raytac’s BLE Modules

2021/05/28 Version J

(1) Updated MPQ information for T&R package in Chapter 4: Shipment Packaging
Information.

(2) Updated Chapter 5: Specification corresponding to Nordic’'s new nRF52840 Product
Specification V1.2



® 2022/07/01 Version K

1) Updated Chapter 4: 4.2.1 Tray Packaging with 4.2.2 Tape & Reel Packaging info.

(1)

(2) Updated Chapter 2: 2.3 RF Layout Suggestion (aka Keep-Out Area).
(3) Updated List of Raytac’s Model no.

(4) Corrected Schematic and info in Chapter 8: Reference Circuit.

(5)

5) Updated Chapter 5: Specification corresponding to Nordic’s new nRF52840 Product
Specification V1.7.

2023/05/24 Version L

(1) Updated drawing in Chapter 2 for a better understanding of PCB measurement & RF
Layout Suggestion.
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