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Approval Sheet
(B &FRE)

A & ¢ f& (Product): Bluetooth Low Energy Module

%42 % (Solution): Nordic nRF52805 WLCSP Package

A &%, (Model No.): MDBT42T — 192K (Chip Antenna)

MDBT42T — P192K (PCB Antenna)

Advantage of MDBT42T & MDBT42T-P series:

1. Long working distance:
MDBT42T: over 80 meters in open space.

MDBT42T-P: up to 60 meters in open space.
2. Declaration ID includes all Nordic applied profiles.

3. Granted main regional certification such as FCC (USA), CE(EU)

TELEC (Japan), SRRC (China), IC (Canada), NCC (Taiwan), and KC (South Korea)
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1. Overall Introduction

Raytac’s MDBT42T-192K & MDBT42T-P192K is a BT 5.1 stack (Bluetooth low energy or BLE)
module designed based on Nordic nRF52805 SoC solution, which incorporates: GPIO, SPI,
UART, I12C, and ADC interfaces for connecting peripherals and sensors.

Features:

Dual Transmission mode of BLE & 2.4Ghz RF upon customer preference.

Compact size with (L) 11.2 x (W) 7.2 x (H) 2.05 or 1.80 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.

S T o

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

1.1. Application
* Data bridge

* Proprietary protocol devices
* Network processor

* Beacons

* Smart Home sensors

* Presenters/Stylus

* Health monitoring

* Drug delivery

* Asset tags

* Toys

* Retail tags and labels



1.2. Features

+ Multi-protocol 2.4GHz radio
+ 32-bit ARM Cortex — M4 processor
+ 192KB flash programmed memory and 24KB RAM
- Software stacks available as downloads
« Application development independent from protocol stack
+ On-air compatible with nRF51, nRF24AP and nRF24L series
« Programmable output power from +4dBm to -20dBm
« RSSI
« RAM mapped FIFOs using EasyDMA
+ Flexible and configurable 10 pin GPIO
« Programmable peripheral interface - PPI
« Full set of digital interface all with Easy DMA including:
- 1 x Hardware SPI master ; 1 x Hardware SPI slave
- 1 X two-wire master ; 1 x two-wire slave
« 1 X UART (CTS / RTS)
« 2 channel 12-bit / 200KSPS ADC
+ 128-bit AES ECB / CCM / AAR co-processor
« Low power 32MHz crystal and RC oscillators
« Wide supply voltage range 1.7V to 3.6V
+ On-chip DC/DC buck converter
« Individual power management for all peripherals
+ Timer counter
- 3x 32-bit
« 2 X 24-bit RTC



2. Product Dimension

2.1. PCB Dimensions & Pin Indication

- MDBT42T
PCB Size (in mm)
Min. Norm MAX.
L 11.2
w -0.15 7.2 +0.2
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- MDBT42T-P

PCB Size (in mm)

Min. Norm MAX.
L 11.2
W -0.15 7.2 +0.2
H 1.8

GND ()
SWDIO (2
SWCLK g3

P0.21/RESET )

P0.20 (5

P0.14 )

P0.18 i)

P0.16 (s
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2.2. Recommended Layout of Solder Pad

Graphs are all in Top View, Unit in mm.
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recommended solder pad layout

Top View (Unit: mm)
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No ground pad

Toplayer no ground pad



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 possible when there is no enough space in your design.

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”.

No Gro%\d -Pad Area

L

3' |

Ground Area

Top layer


mailto:service@raytac.com

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

[ A A

3.3mm

| /.2mm |

Ground Area

Top layer

No Ground-Pad Area
4 4

3.3mm

| |

Ground Area

Bottom layer



Examples of “NOT RECOMMENDED” layout

N where should be
\\\ NO-GROUND area

Ground Area

N 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 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
Q) GND Ground The pad must be connected to a solid ground plane
(2) SWDIO Digital I/O Serial Wire debug I/O for debug and programming
3) SWDCLK Digital input Serial Wire debug clock input for debug and programming
P0.21 Digital I1/0 General-purpose digital I/O
@ RESET Configurable as system RESET pin
(5) P0.20 Digital I1/0 General-purpose digital I/O
(6) P0.14 Digital /10 General-purpose digital I/0
(7 P0.18 Digital I/O General-purpose digital I/O
(8) P0.16 Digital /0 General-purpose digital I/O
9) P0.12 Digital I/0 General-purpose digital I/0
(10) GND Ground The pad must be connected to a solid ground plane
P0.05 Digital I/0 General-purpose digital 1/0
- AIN3 Analog input SAADC input
P0.04 Digital 1/0 General-purpose digital I/0
42 AIN2 Analog input SAADC input
P0.01 Digital I/10O General-purpose digital I/O
43 XL2 Analog input Connection to 32.768khz crystal (LFXO)
P0.00 Digital 1/0 General-purpose digital I/0
‘S XL1 Analog input Connection to 32.768khz crystal (LFXO)
(15) VDD Power Power-supply pin
(16) GND Ground The pad must be connected to a solid ground plane
a7 DCC Power DC/DC converter output pin
(18) ey Power 1V3 regulator supply decoupling. Input from DC/DC
converter. Output from 1V3 LDO
(29) GND Ground The pad must be connected to a solid ground plane




3. Main Chip Solution

RF IC Crystal Frequency

Nordic NRF52805 32MHZ

32MHz crystal is already inside the module.

4. Shipment Packaging Information

Model Antenna Photo
MDBT42T-192K Chip/Ceramic L\/

MDBT42T-P192K PCB/Printed

- Unit Weight of Module:

MDBT42T-192K: 0.28 g (+0.02 g) ; MDBT42T-P192K: 0.26 g (+0.02 g)
- Packaging Type: Anti-Static tray only
- Minimum Package Quantity (MPQ): 120 pcs per Tray
- Carton Contents: 2,400 pcs per Carton (20 Full Trays + 1 Empty Tray)
- Dimension of Carton: (L) 37 x (W) 21 x (H) 13 cm

- Gross Weight: approx. 2.20 kgs per full carton with 2,400 pcs



4.1. Marking on Metal Shield

Label context on metal shield is as below:

RAYTAC CORP
SHE6MDBT42T

8017A-MDBT42T
2020DJ11286

MODEL:MDBT42T

& CEC

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.

1-_\»\\]__

137

| [
o T o, T, T o, T o TR
3G LI

| R
2 20
C:' _l,-t: 'ﬂ"‘
o o~ 0 \~
“ N / \
~J | |
F I D e e [ e o 2 o A [ -3 A o (i S R
| O o
Ioe) 0
[ [




5. Specification

Any technical spec shall refer to Nordic’s official documents as final reference. Contents
below are from “nRF52805 Product Specification v1.2”, please click to download full spec.

5.1. Absolute Maximum Ratings

Note Min. Max.
Supply voltages
VDD -0.3 +3.9
VSS 0
1/0 pin voltage
Vij0, VDD €3.6 V 0.3 VDD +0.3
Vi, VDD >3.6 V -0.3 3.9
Environmental WLCSP package
Storage temperature -40 +125
MSL Moisture Sensitivity Level 1
ESD HBM Human Body Model 3
ESD HBM Class Human Body Model Class 2
ESD CDM Charged Device Model 1
Flash memory
Endurance 10 000
Retention at 85 °C 10

5.2. Operation Conditions

Symbol Parameter Min. Nom.
VDD Supply voltage, independent of DCDC enable 1.7 3.0
tr_vop Supply rise time (0 V to 1.7 V)

TA Operating temperature -40 25

Unit

kv

kv

write/erase cycles

years

Max. Units

3.6 v
60 ms
85 °C

Important: The on-chip power-on reset circuitry may not function properly for rise

times longer than the specified maximum.


https://infocenter.nordicsemi.com/pdf/nRF52805_PS_v1.2.pdf

5.3. Electrical Specifications

5.3.1. General Radio Characteristics

Symbol

fop
fpuL,chsp
foeLTa,1m
foELTA BLE, 1M
foeTa,2m

fDELTA BLE,2M

fskgps

Description Min.

Operating frequencies 2360
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 1000

Typ.

+170
+250
320
+500

Max.

2500

2000

5.3.2. Radio Current Consumption (Transmitter)

Symbol

Itx,pLUS4dBM,DCDC
brx pLUSAdBM
Irx,0d8M,DCDC
Irx,0dBMm

Irx, MINUS4dBM,DCDC
brx MINUSadBM

I, MINUS8dBM,DCDC
I, MINUSSdBM

Irx, MINUS12dBM,DCDC
I, MINUS12dBM

Irx, MINUS16dBM,DCDC
I, MINUS 16dBM

Irx, MINUS20dBM,DCDC
I, MINUS20dBM

I, MINUS40dBM,DCDC

Irx, MiNUS40dBM

Description

TX only run current (DCDC, 3V) Ppg =+4 dBm
TX only run current Pge = +4 dBm

TX only run current (DCDC, 3V)Pgg = 0dBm
TX only run current Pgg = 0dBm

TX only run current DCDC, 3V Pge = -4dBm
TX only run current Pgg = -4 dBm

TX only run current DCDC, 3V Pgg =-8 dBm
TX only run current Pgg = -8 dBm

TX only run current DCDC, 3V Pge =-12 dBm
TX only run current Pge =-12 dBm

TX only run current DCDC, 3V Pge =-16 dBm
TX only run current Pgg =-16 dBm

TX only run current DCDC, 3V Ppg =-20 dBm
TX only run current Pgp = -20 dBm

TX only run current DCDC, 3V Pre =-40 dBm

TX only run current Pge = -40 dBm

Typ.
7.0
15.4
4.6
10.1
3.6
7.8
3.2
6.8
2.9
6.2
2.7
5.7
2.5
5.4
2.1
4.3

Max.

Units
MHz
MHz
kHz
kHz
kHz
kHz
kbps

Units
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA



5.3.3. Radio Current Consumption (Receiver)

Irx,1m,DCDC
IRx,1m
Irx,2m,DCDC
lrx,2m

IsTART RX,1M,DCDC

ISTART,RX, 1M

RX only run current (DC/DC, 3 V) 1 Mbps/1 Mbps BLE 4.6
RX only run current (LDO, 3 V) 1 Mbps/1 Mbps BLE 10.0
RX only run current (DC/DC, 3 V) 2 Mbps/2 Mbps BLE 5.2
RX only run current (LDO, 3 V) 2 Mbps/2 Mbps BLE 11.2
RX start-up current (DC/DC, 3 V) 1 Mbps/1 Mbps BLE 3.5
RX start-up current 1 Mbps/1 Mbps BLE 6.7

5.3.4. Transmitter Specification

mA

mA

mA

mA

mA

mA

Prr
PRrec
PRrrcr
Prr1,1
Prr2,1
PRF1,2

Prr2,2

Maximum output power 4
RF power control range 24

RF power accuracy

1st Adjacent Channel Transmit Power 1 MHz (1 Mbps) -25
2nd Adjacent Channel Transmit Power 2 MHz (1 Mbps) -50
1st Adjacent Channel Transmit Power 2 MHz (2 Mbps) -25
2nd Adjacent Channel Transmit Power 4 MHz (2 Mbps) -50

5.3.5. Receiver Operation

Prx,max

Psens,m1im
Psens,im,2m

PSEN SIT.SP1M,BLE

Psen S,IT,LR,1M,BLE

Psens,IT,sp2m,BLE

1. Typical sensitivity applies when ADDRO is used for receiver address correlation. When ADDR [1...7]

Maximum received signal strength at < 0.1% PER 0

Sensitivity, 1 Mbps nRF mode ideal transmitter 1 -94
Sensitivity, 2 Mbps nRF mode ideal transmitter 1 -91
Sensitivity, 1 Mbps BLE ideal transmitter, packet length < 37 -97

bytes BER=1E-3~
Sensitivity, 1 Mbps BLE ideal transmitter, packet length = 128 -96
bytes BER=1 >y
Sensitivity, 2 Mbps BLE ideal transmitter, packet length < 37 -94

bytes

are used for receiver address correlation, the typical sensitivity for this mode is degraded by 3dB.
2. As defined in the Bluetooth Caore Specification v4.0 Volume 6: Core System Package
(Low Energy Controller Volume).
3. Equivalent BER limit < 10E-04.



5.3.6. RX Selectivity

Symbol

CﬂlM,cn—channel
iy -1mniz
C/lam +1mHz
C/lym 2mnz
C/lam +2mHz
C/lym -ammz
C/lam +3mHz
C/lym remnz
qllMBLE,co—channel
C/limpLe -1mHz
C/limeLE s1mHz
C/lipsLe 2mHz
C/limeLe s2mHz
C/limeie »3mHz
C/limBLE image
C/l1mBLE,image,1MHz
C}(IZM,co—channel
C/lam -2z
C/lam +2mHz
Clam,-amtz
C/lom +amz
/o, -smHz
C/lam +6MHz
C/lam,z12MHz
UIZMELE,ED—C"IEHHE'
C/lamBLe, 2MHz
C/lamBLEe +2MHz
C/lamBLe,-2MHz
C/lamBLE, +aMHz
C/lameLE 26MHz
C/lamBLE,image

C/lomBLe image, 2MHz

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

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 (26 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 (23 MHz) interference
Image frequency interference

Adjacent (1 MHz) interference to in-band image frequency
2 Mbps mode, co-channel interference

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 (212 MHz) interference

2 Mbps BLE mode, co-channel interference

2 Mbps BLE mode, Adjacent (-2 MHz) interference
2 Mbps BLE mode, Adjacent (+2 MHz) interference
2 Mbps BLE mode, Adjacent (-4 MHz) interference
2 Mbps BLE mode, Adjacent (+4 MHz) interference
2 Mbps BLE mode, Adjacent (26 MHz) interference
Image frequency interference

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

-10
-19
-42
38
-48
-50

-46
-50
22
-35
10

12
-22
-46
-50
-29
-44

as the wanted signal. The input power cf the interferer where the sensitivity equals BER = 0.1%

is presented.

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



5.3.7. RX Intermodulation

Symbol Description Min.
PIMD,5TH, 1M IMD performance, 1 Msps, 5th offset channel, Packet length

<= 37 bytes
PiMD,5TH,1M,BLE IMD performance, BLE 1 Msps, 5th offset channel, Packet

length <= 37 bytes

PiMD,5TH,2Mm IMD performance, 2 Msps, 5th offset channel, Packet length
<= 37 bytes
PiMD,5TH,2M,BLE IMD performance, BLE 2 Msps, 5th offset channel, Packet

length <= 37 bytes

Typ. Max.

-33

-30

-33

-31

Units

dBm

dBm

dBm

dBm

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

5.3.8. Radio Timing Parameters

Symbol Description Min.

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

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

trxDIS,BLE,1M When in TX, delay between DISABLE task and DISABLED
event for MODE = Nrf_1Mbit and MODE = Ble_1Mbit

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

tRXEN,FAST,BLE,1M Time between the RXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE with fast ramp-up)

tRXDIS,BLE, 1M When in RX, delay between DISABLE task and DISABLED
event for MODE = Nrf_1Mbit and MODE = Ble_1Mbit

trxpIs,BLE,2M When in TX, delay between DISABLE task and DISABLED
event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit

TRxDIS,BLE,2M When in RX, delay between DISABLE task and DISABLED

event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit

Typ. Max.

140

40

140

40

Units

us

us

us

us

us

us

us

us



5.3.9. RSSI Specifications

RSSlacc

RSSIgResowuTion
RSSlperion

RSSlserre

RSSI accuracy 18
RSSI resaolution
RSSI sampling time from RSSI_START task

RSSI settling time after signal level change

5.3.10. CPU

WrLASH

CMeLasH

CMEasH/MHz

CMFLaSH/mA

CPU wait states, running from flash 0

CPU wait states, running from RAM

CoreMarkl, running from flash

CoreMark per MHz, running from flash

CoreMark per mA, running from flash, DCDC 3V

5.3.11. Power Management

CoreMark
Corel
MHz

CoreMark/ma

lon_RAMOFF_EVENT
lon_rRAMON_EVENT

lon_ramon_poF

lon_raMoON_GPIOTE

System ON, no RAM retention, wake on any event

System ON, full 24 kB RAM retention, wake on any event
System ON, full 24 kB RAM retention, wake on any event,
power-fail comparator enabled

System ON, full 24 kB RAM retention, wake on GPIOTE input

(event mode)

IoN_RAMON_GmeEPORTSystem ON, full 24 kB RAM retention, wake on GPIOTE PORT

lon_RAMOFF_RTC
lon_ramon_RrTC
loFF_RAMOFF_RESET
loFF_RAMON_RESET

lon_rRaMON_RTC_LFXO

lon_ramorr_RTC_LFXO

event

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

System ON, full 24 kB RAM retention, wake on RTC (running
from LFRC clock)

System OFF, no RAM retention, wake on reset

System OFF, full 24 kB RAM retention, wake on reset
System ON, full 24 kB RAM retention, wake on RTC (running
from LFXO clock)

System ON, no RAM retention, wake on RTC (running from LFXO clack)

0.6
0.8
0.8

0.3
0.5
1.1



6. Block Diagram

nRF52805
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/. Antenna

7.1. MDBTA42T

Test Result

Frequency (MHz) 2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Gain (dBi) -2.09 -1.70 -1.52 -1.66 -1.72 -1.98 241 -2.86 -3.42 -4.01 -4.67

Directivity (dBi) 5.30 529 523 525 5.28 522 513 5.05 4.98 4.9 4.86

Efficiency (dB) -1.38 -1.00 -6.76 -6.90 -1.00 -7.20 -1.54 -1.91 8.40 8.93 9.53
Free Space

EIRP (2450 MHz) — XY cut

Max: 0
Min: 35
Scale: Sidiv

Total

Power (dBm)

180
Angle (%)

2450 MHz

Free Space

EIRP (2450 MHz) — XZ cut

Max: 0
Min: 35
Scale: 5ldiv

Power (dBm)

Total

180
Angle (%)

2450 MHz

Free Space

EIRP (2450 MHz) — YZ cut

Max: 0
Min: -35
Scale: §/div

Power (dBm)

Total

2450 MHz|

25



1.2.

MDBT42T-P

Test Result

Frequency (MHz) 2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Gain (dBi) 4.70 4.67 4.70 -5.03 -5.21 -5.45 -5.77 -6.24 -6.72 -1.14 -7

Directivity (dBi) 5.25 522 5.20 512 5.08 4.95 4.82 4.60 4.45 4.35 443

Efficiency (dB) -9.95 -9.89 -9.89 -10.15 -10.29 -10.39 -10.60 -10.84 -11.16 -11.48 -11.60
Free Space

EIRP (2450 MHz) — XY cut

Max: 0
Min: -35
Scale: §/div

Power (dBm)

Total

180
Angle (°)

2450 MHz|

Free Space
EIRP (2450 MHz) — XZ cut

Max: 0
Min: -35
Scale: Sidiv

Power (dBm)

Total

2450 MHz

Free Space
EIRP (2450 MHz) — YZ cut

Max: 0
Min: -35
Scale: §/div

Power (dBm)

Total

2450 MHz|
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8. Reference Circuit
Module is pre-programmed with Raytac’s testing code. Default is using “LDO
mode” and needs external 32.768khz to work.

REMARK:

** DEC4 decoupling capacitor (1puF) is already inside the module. **
** When using DC-DC mode, please add L2/ L3/ C14. **

** When using internal 32.768khz RC oscillator, please remove X2 /C12/C13. **

SWDIO O
SWCLK &
P0.21/RESET O———————
P0.20 O————
P0.14O
P0.18 O——
P0.16 O—
P0.12
(@)} (cofl [unl Nol (Yol bs ol (ool (@ N Lol
B , Ml
-
C13 SE=Z]E4382
10 EEEEEQWREO
T 1 e - = 0
12pF P0.05O 5 P0.05 <7
o S P0.04 O—1—5— P0.04 S
32.768KHz P0.01/XL2
T XL1 14 P0.00/XL] MDBT42T-MODULE
MEG 15 VbD NRF52805WLCSP
12pF Optional [ 16
GND 2
—Lcn = O & 7
10uF AA O
= o |ee o
L2
10uH =14
IuF
L3 i
15nH

27



9. Certification

9.1.

Declaration ID

Declaration ID + QDID(s) =

D047708

139361 - End Product

Profile Description

Company =

Raytac Corporation 5.1

Service Description

Specification Name

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

)
b
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9.2. FCC Certificate (USA)

BLE 1 Mbps & 2 Mbps

TCB O AUTHORIZATION | TCB
Certification

Issued Under the Authority of the
Federal Communications Commission

By:

5G5S North America, Inc. Date of Grant: 11/16/2020

620 Old Peachtree Road NW Suite 100

Suwanee, GA 30024 Application Dated: 117132020
Raytac Corp.
5F, Mo.3, Jiankang Rd., Zhonghe Dist.,
New Taipei City,, 23586
Taiwan
Attention: Venson Liao , R&D Manager

NOT TRAMSFERABLE

EQUIPMENT AUTHORIZATION ks hereby issued to fhe named GRANTEE,
and is VALID ONLY for fhe eguipmant idanffied heraon for use undar the
Commission’'s Rulas and Regulations Ested balow.

FCC IDENTIFIER: SHEMDBT42T

Name of Grantee: Raytac Corp,
Equipment Class: Digital Transmission System

MNotes: BLE Module
Modular Type: Single Modular
Frequency Output Freguency Emission
Grant Notes FCC Rule Parts Range (MHZ} Watts Tolerance Designat or
15C 24020 - 24800 0.004

Single Modular Approval. Output power Bsted is conduciad. Complanca of this
device in all final host configurations is fie responsindily ofthe Graantea. OEM
niagrators and end-users must be provided with specific aperating nstruciions for
satisfying RF exposure complance. OEM integrators’are mstructed to ensura that the
end usar has no manual instrudtions to ramove or nstaliihe device [ This transimitier
must not be co-located or operating in conjuncion with any ather antenna.of
transmitter except in accordance with FCC mul - fransmitter procadifas,




9.3. TELEC Certificate (Japan)

BLE 1 Mbps & 2 Mbps

telefication by - -
e — telefication
Chamber of Commerce

www telefication.com

Certificate

of
Radio Equipment in JAPAN

Mo: 201-200780 f 00

{ordinance of MPT N° 37,1981)

Product descripticn: BLE Module
Trademark: Raytac Corporation
Type designation: MDOBT42T
Hardware ! Software version: 1.0/ 1.0
“Variants: See Annex 3

Manufacturer: Raytac Corp.
Address: 5F., No_3, Jiankang Road, Zhonghe District,
City: 23586 New Taipei City
Country: Taiwan

This certificate is granted to:
MName: Raytac Corp.
Address: 5F., No.3, Jiankang Road, Zhonghe District,
City: 23586 New Taipei City
Country: Taiwan
This cerfificate has THREE Annexes.

Zevenaar, 21 October 2020

Telefication, operating as Conformity Assessment Body (CAB ID Number: 201) with respect to Japan, declares that
the listed product complies with the Technical Regulations Conformity Certification of Specified Radio eguipment

AR oid o @lk\
David Chen PRODUCTS
rroduet fssesser RvA [ /74
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9.4. NCC Certificate (Taiwan)

BLE 1 Mbps & 2 Mbps

MDBT42T

L

(=] t:%f Al;hﬁ'l'#iﬁiﬁ}% ﬂ?t
T T H 4R E#ﬂi’i%ﬁﬁﬂﬂ

WBETFR YSFEaM B
oo & HEERETARLE
i, W BT AEEfFREIH 145K S H2 1
ik A BHEEARET AR
BHE#E: ETHE
4 F&  Raytac Corporation
1 # : MDBT42T
B B &) ORI
LoAF 4R F 0 5 da AR ARG o i SE

| TR
F A M 1004114120 SR
HIE )

i'\-_'_- o DJR.T#
HEREPTE
CERARTEL (EHAN -EA TR LM EEREMET T RS RER)
B i AMER T ERSCERELTSHEARFALUE - SR LR T FREA
RS ALEYAMAMERF EMEPE MR () tERSERBARSES
PR g RERsE TANAR  BEER -
FETHMLAMBFRER AT TR 0+ 2 Fi§ -

wwoudmAs | (ccaM20LP2810TI

I OB R M) FRasEREL c Av RStV LA REREES R

& WO -
PEEESEFEETFUHASHE AR R B R R SR
SHEURETE - F RS LBERF A0 R A Em ¥« MAE0E Meiblm (mi) =
W N & BTN W -

E#E AR T HEW:

(1) it Esig s Bt BHEJH -k R - 07 - FRAEA T LT TR P RHEE -
oA hELP PR L - B RMER N EE A RATESA TS
Gl  ESHRSTTHELS ARl - EEESETHS S HEMREE - W
AR RETETHEAAEHAE-L B2 THET - LY EHMSH AL S EHHEER
TE-HELERE TAEGHEEAESS T4 -

L s © CCAMILPISI0TL 21 A8 2 A AEEREA R MR R
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BLE 1 Mbps & 2 Mbps

MDBT42T-P

SRR ISR R
LAER R Eﬁﬁi‘i%ﬁﬂﬂﬂ

BYFR O FEAME

= f H E W EREET AL
) b AT AEEFERE IS 1458542 1

- Wi R E HEERET AR

we B L B
E -~ B f& © Raytac Corporation
#on A # : MDBT42T-P
o M R (R kR kR
A T OAF M E TR b MRS o M
i F M oA B 109411A 128 S iha
f_gg%ﬁi‘[ﬂ
Ws
o gsmonaEis o |(ccanop2siiTo e
%EﬁEPi
F— BB TER (BEHAM SR FH Ao REFRET TR 2E)
1L SxifiMER - ERSEREL NS RPARSLEYE BV ARER - TANA
FoRSA N A MVMER T EMEPE HaiiE (Y ) tERSRSFLRS L
P R ERTE FREATE  SAEE -

L gETAMEtENERER T s TR0y £ FiE -

I O BEEER MRS FERSERET  ArfiddrRAFAo R ERBEERT
e W, -

4 FEEESEFTEETFUHEIHT - A ESEEE IR R AN SR E s
LHBURBETE - FELILAER - A URAEmMB > JEMAE0E MaaE (M) =
WS ERE T -

5. 0 FR AR T WA
(1) i EMig s o BT H - dkiabg - 27 BN ST TR PP HEE -

A ESPRERH I HELNE- BN EMNAIH R T ITEFREEEATH
SREAN SR TTHRALS Bopdf - FERESETHRS S IFESRER - W
Sl REETETHARSTHAE-BEREET - A EHMEH R R ShET N
TE-#HELESE TRAEMNETRERS: T4 -

Aot B F S am 0 CCAMIOLP2E11TO 21 H-# 2 K AEFRAE SRR B
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9.5. CE (EU) & RCM (Australia & New Zealand) Test Report

BLE 1 Mbps & 2 Mbps

Page: 4 ! B8

Report No.: T200824W09-RT Rev: 00

1. TEST RESULT CERTIFICATION

Applicant: Raytac Corp.
5F..No.3, Jiankang Road, Zhonghe Disfrict, New Taipei City
23586, Taiwan

Manufacturer:; Raytac Corp.
5F. No.3, Jiankang Road, Zhonghe Disfrict, New Taipei City
23586, Taiwan

Equipment Under Test: BLE Module

Trade Name: Raytac Corporation
Model Number: MDBT42T, MDBET42T-P
Date of Test: August 26 ~ September 2, 2020

APPLICABLE STANDARDS

STANDARD TEST RESULT
ETSI EM 300 328 V222 20149
& Mo non-compliance noted
ASINZS 42682017
Statements of Conformity

Determination of compliance is based on the results of the compliance measurement,
not taking into account measurement instrumentation uncertainty.

The above equipment was tested by Compliance Certification Services Inc. for
compliance with the requirements set forth in ETSI EN 300 328. The results of testing in
this report apply only to the productfsystem, which was tested. Other similar equipment
will not necessarily produce the same results due to production tolerance and
measurement uncerainties.

Approved by:

Kevin Tsai
Deputy Manager

33



SGS Reference No. : VMH/2020/80031A/2020
Page: 1 of 1

VERIFICATION OF COMPLIANCE

Issue Date:
Applicant:
Address:
Manufacturer:
Address:

Contact Information:

Product:

Brand Name/Trade Mark:

Model/Type:
Added Model(s):
Applicable Standards:

Test Laboratory:

Test Report No.:

Sep. 11, 2020

Raytac Corporation

5F., No.3, Jiankang Road, Zhonghe District, New Taipei City, Taiwan
Raytac Corporation

5F., No.3, Jiankang Road, Zhonghe District, New Taipei City 23586,
Taiwan

Web: www.raytac.com

TEL#: +886-2-3234-0208

E-maik#: service@raytac.com

BLE Module

Raytac Corporation

MDBT42T

MDBT42T-P

EN 301 489 -1 v2.2.3 : 2019-11

EN 301 489 —17 v3.2.2 : 2019-12 (Draft)

EN 55032 : 2015+AC:2016-07

EN 61000-4-2 : 2009

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

SGS Taiwan Ltd.

Electromagnetic Compatibility Laboratory

No.2, Keji 1st Rd., Guishan District, Taoyuan City, Taiwan
MH/2020/80031, dated on Sep. 11, 2020

Conclusion: Based upon a review of the Test Report(s), the tested sample of the product mentioned
above is deemed to comply with the requirements of the above standards.

Note: This verification is only valid for the product and configuration described and in conjunction
with the test report as detailed above.

Authorised Signatory:

iy Char”

SGS Taiwan Ltd.
Eddy Cheng
Assistant Supervisor
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9.6.

IC Certificate (Canada)

BLE 1 Mbps & 2 Mbps

|

Certificate US0186.2020.000406 |
SGS Reference CCS-CERT201000038-02
Certified Product BLE Module
ISED ID Number MDBT42T, MDBT42T-P
Type of Equipment Bluetooth device
Certificate Holder Raytac Corp.
Address 5F. No.3, Jiankang Road,
New Taipei City 23586 Taiwan

Caertification of equipment means only that the equipment
has met the requirements of the above-nated
specification. Licence applications, where applicable fo
use certified equipment, are acted on accordingly by the
Industry Canada issuing office and will depend on the
existing radio environment, service and location of
operation. This certificate is issued on condition that the
holder complies and will continue 1o comply with the
requirements and procedures issued by industry Canada.
The equipment for which this certificate is ssued shall not
be manufactured, imported, distributed, leased, offered for
sale or soid unless the equipment complies with the
applicable technical specifications and procodures Issued
by Industry Canada.

La certification du matérie! signfle seulement que i
maténiel a satisfall aux exigencies de la norme indiquée ol
dessus. Les demandes de licences nécessaires pour
Tutiisation du maténed cenifié sont irallées en conséquence
par le bureau de delverance dIndustrie Canada a!
dépendent des conditions radio ambianfes, du service et de
Templacement d'exploltation. Le présent certificat est
délvré 4 &a condition que le thulaire saisfasse ef continue
de satisfaire aux exipences ef aux procedures dindustrie
Canada. Le matbriel & légard duquel ke présent certifical
es! délivré ne dolt pas étre fabviqué, importé, distribué,
lous, mis en vente ou vendu & moins d'étre conforme aux
procédures et aux spécifications techniques applicabies
publides par Industrie Canada,

| heveby allest that the SUBject 6quipment was fested and  Jatlesie par la présente que Je matériel a fat fobjet dessal
found in compiiance with the above-noted specification. &t jugé conforme @ la spécification ci-dessus
Aumorized By Date Issued

11122020

This Certificate is valid only with a concurrent isting with Industry Canada Radio Listing (REL).

SGS North America, Inc.

520 Ol Peachiree Road, Ste. 100, Suwanee, GA 30024, USA

t +1 770 570 1800 f +1 770 277 1240 www.5gs.com
Page 10f2

US0186

EQUIPMENT DETAIL

Frequency Range (MHz) RF [:t::j Anteena Type Neoa:‘uzy’ ~ Emssion
2402.0-2480.0 0004 Noke 1 20144 F1D
Notes 1)  Chip anienna: -1.52dBi PCB Antenng; 4 5708

sS“F"‘EmCIFICATION =

RSS-247 Issue 2 Fd):::yn m

Page2al 2




9.7. SRRC Certificate (China)

BLE 1 Mbps & 2 Mbps

P AR SR o E e T 74

e STy T B R, e S T W, T S, VR VR R
T e R o Y L o

&AM RE

Radio Transmission Equipment

BESREIL

Type Approval Certificate
HEEREFERLE (68):

4113 I R SV N EB A (1B B o2 S ER e S L

In accordance with the provisions on the Radio

Regulations of the People’s Republic of China , the following

O IR N REIERITE Je g A% BIBL Y A

radio transmission equipment , after examination , conforms

AR brdE, ICEHEICRS A ot 1. 20200711286

to the provisions with its CMIIT ID:

£ 208 :

Validity Sealed b !
202 09 130 H
Year Month Date

A T e M e
S 13- R R e




9.8. KC Certificate (South Korea)

BLE 1 Mbps & 2 Mbps

S8B0- 19DC-ABFC-7523

F5EAAAAFY AFAZA
Certificate of Broadcasting and Communication Equipments

AE £ 99 Raytac Corporation
Tk Narme o Agylicnt

NAADA(EAY) | 33289 FAANFANIHFAN L4 F7)7))

Equipment Name

71 Ex 9% MDBT42T

Basc Modd Nurber i ) |
Ay edy

Series Moded Manber MDBTA2T-P

e E

R-C-ryt-MDBT42T

Certification No.

= =7
::lnu[:tﬁj!f ad Raytac Corporation / o gt

Country of Origin

AFdUd 2020-09-14

Dato of Certifieation |

7€}

Others |

Sl 712 2= TASHE ) AssFx2]2 A28 e ule) Q155 9l &-& S )k

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

Waves Act.

202041 (Year) 09¥(Month) 14%(Day)

FYARA7 A

Director General of National Radio Research Agency

# QL R EA A BEA T GBI} R A § el 28l Yy
kA A A A o ghgo] A+ Ak




9.9. RoHS & REACH Report

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

9.10. 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 regulation for final reference.

9.10.1. 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:
SHEMDBT42T".

9.10.2. 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 R1201-2007/80
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http://www.raytac.com/document/index.php?index_m_id=13

9.10.3. NCC (Taiwan)

AT ARG AR SRR B BT AP A W S AR

MDBT42T Series ((@ccAM20LP2810T1

MDBT42T-P Series (@ccAaM201.P2811T0O

TARBFRANT ST 3R T AASP §FSERC e 0 ID %% CCAM20LP2810T1 , & ™+
A 5P § SHEHCE 1D %% CCAM20LP2811TO | -

ra \;’J i%&‘;(t"r : %‘Eg*al & ﬁhj‘%%ﬁt“@ ’ /ﬁ’%—ﬁfﬁé‘;i #:T%%Ezﬁ’hllﬁﬂé‘; , wa*allﬁ%ﬂé
AL FEHFEEAREE Y FEAALD #’fﬂé‘z%ﬁiswsg GBI MR S
FK&-‘F‘] Ff'ﬁi}alﬂi]%';uﬁ*al %&j‘%ﬁ%ﬁ_gib 5 P/”\EJJ J;;:_};’g_o

9.10.4. 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-MDBT42T".
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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 Chip

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.

Nordic Solution nRF52840 nRF52833 nRF52820 nRF52832 nRF52810 nRF52811 nRF52805
RAYTAC Model No 50Q series 42Q serles 42T series
’ 500 series . 50 series 42 series 420 series 420 Series ;
(MDBTXX) 50 series 42V series 42TV series
Bluetooth
Direction Finding v v v
Bluetooth 5
Long Range (125kbps) v v v v
Bluetooth 5
High Speed Vv v v Vv ') v v
Bluetooth 5
Ad. Extention (x8) v v v v v v v
Flash (kBytes) 1024 512 256 512 192 192 192
RAM (kBytes) 256 128 32 64 24 24 24
ANT Plus v v v Vv ") v
IEEE 802.15.4 v v v v
ARM® TrustZone®
v
Cryptocell
UsB v v v
QsPI v
NFC v v Vv
128 v v Vv
SPI, TWI, UART, PWM v v v Vv ") v without PWM
PDM v v Vv ") v
ADC, Comparators v v without ADC Vv Vv v without
comparators
Supply Range (V) 1.7tc 5.5 1.7t0 5.5 1.7t0 5.5 1.7t0 3.6 1.7 to 3.6 1.7t0 3.6 1.7 to 3.6
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12. Useful Links

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

® Nordic DevZone: 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 nRF52805 :
https://www.nordicsemi.com/Products/Low-power-short-range-wireless/nRF52805
A brief introduction to nRF52805 and download links for Nordic’s developing software
and SoftDevices.
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https://www.nordicsemi.com/Products/Low-power-short-range-wireless/nRF52805

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
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)
. Nordic IC Flash
Series Solution Raytac No. Vver. Antenna RAM Memory
nRF52832 MDBT42Q-512KV2 2 64 kb 512 K
Chip
MDBT42Q nRF52810 MDBT420Q-192KV2 2 Antenna
24 kb 192 K
nRF52811 MDBT42Q-192KL 1
nRF52832 MDBT42Q-P512KV2 2 64 kb 512 K
PCB
MDBT42Q-P nNRF52810 MDBT42Q-P192KV2 2 Antenna
24 kb 192 K
nRF52811 MDBT42Q-P192KL 1
u.FL
MDBT42Q-U NnRF52832 MDBT42Q-U512KV2 2 Connector 64 kb 512 K
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® MDBT42 Series (WLCSP Package IC)

: Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
MDBT42 MDBT42-512KV?2 gmgn o

nRF52832 2 5CB 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 AnEEhe
NRF52832 2 PCB 64 kb 512 K
MDBT42V-P MDBT42V-P512KV2 .
® MDBT42T Series (WLCSP Package IC)
. Nordic IC Flash
Series Solution Raytac No. .- Antenna RAM Memory
Chip
MDBT42T MDBT42T-192K Antenna
nRF52805 1 o 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 Solution Raytac No. Ver. Antenna RAM Memory
nRF52840 MDBT50Q-1MV2 2 Chip 256 kb 1 MB
MDBTS0Q Antenna
nRF52833 MDBT50Q-512K 1 128 kb 512 kb
nRF52840 MDBT50Q-P1MV2 2 PCB 256 kb 1 MB
MDBT50Q-P Antenna
nRF52833 MDBT50Q-P512K 1 128 kb 512 kb
nRF52840 MDBT50Q-U1MV2 2 UEL 256 kb 1 MB
MDBT50Q-U Connector
nRF52833 MDBT500Q-U512K 1 128 kb 512 kb
PCB
Dongle nRF52840 MDBT50Q-RX 1,2 . 256 kb 1 MB
® MDBT50 Series (QFN Package IC)
) Nordic IC Flash
Series seliition Raytac No. \er. Antenna RAM Memory
Chi
MDBT50 NRF52820 MDBT50-256R 1 Ao 256kb 32K
PCB
MDBT50-P nRF52820 MDBT50-P256R 1 Antenna 256 kb 32 K
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Release Note
® 2020/07/02 Version A: 15t release

® 2020/11/20 VersionB

(1) Updated photos of the module, weight info, contexts of the shield and tray info in
Chapter 4: Shipment Packaging Information.

(2) Updated technical info based on nRF52805 Product Specification v1.2 in Chapter 5:

Specification.
(3) Added Chapter 7: Antenna & Chapter 9: Certification.
(4) Corrected the usage of DC-DC mode in Chapter 8: Reference Circuit.
(5) Updated table in Chapter 11: Basic Facts for nRF52 Chip.
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