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# & &4 (Product) BLE AT Command Module

in Peripheral / Slave role

f#;&-> % (Solution) Nordic nRF52805 WLCSP Package

A2 &35 (Model No.) MDBT42T — AT (Chip Antenna)

MDBT42T — PAT (PCB Antenna)

A &fL5  (Part No.) see 7.3 Order Code

7t~ (FW Rev.): 1.0

Advantage of MDBT42T & MDBT42T-P series:

1. Long working distance under 1 Mbps:
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-AT & MDBT42T-PAT is a BT 5.1 stack (Bluetooth low energy or BLE)
module designed based on Nordic nRF52805 SoC solution, which incorporates: UART
interface in only peripheral/slave role for data bridge in compact size (L) 11.2 x (W) 7.2 x (H)
2.05/1.8 mm.

2. AT Command
2.1. List of supported commands

- Setting of device name

- Choose data rate of 1 Mbps or 2 Mbps on-air

- Set TX output power in 5 levels.

- Set advertising time

- Set connection interval under Mode 2

- Enable/disable advertising

- 7 sets of UART baud rates

- Enable/disable UART flow control

- Enable/disable interface of UART hardware

- Power-down mode for power saving and GPIO wake-up

- Support DC-to-DC and LDO power mode

- Use internal or external 32.768 KHz oscillator

- Recover-to-default setting with hardware and software method

- System reset of hardware and software

- Set serial number and retrieve

- Set or retrieve MAC Address

- Retrieve ADC value for battery detection, delivering the information through battery
service.

- Support maximum MTU 247bytes / data payload up to maximum 244 bytes



2.2. AT Command Sets

2.2.1.“Write” Commands

No. Command Description

) AT+NAME Set device name,Max. length of 20 characters
e.g. AT+NAME123 (device name 123, 3 characters)

(2) AT+RESET Set to reset system

(3) AT+ADVSTART Set to start advertising

(4) AT+ADVSTOP Set to stop advertising

(5) AT+SLEEP Set to get into deep sleep mode

(6) AT+BAUDRATE9600 Set UART baud rate at 9600 bps,n,8,1

(7) AT+BAUDRATE19200 Set UART baud rate at 19200 bps,n,8,1

(8) AT+BAUDRATE38400 Set UART baud rate at 38400 bps,n,8,1

(9) AT+BAUDRATES57600 Set UART baud rate at 57600 bps,n,8,1

(10) AT+BAUDRATE115200 Set UART baud rate at 115200 bps,n,8,1

(1) AT+BAUDRATE230. 100 Set UART baud rate at 230400 bps,n,8,1
(recommended enabling flow control)

(12) P, 00 Set UART baud rate at 460800 bps,n,8,1
(recommended enabling flow control)

(13) AT+FLOWCONTROLDIS Disable UART flow control

(14) AT+FLOWCONTROLEN Enable UART flow control

(15) AT+TXPOWER4DBM Set RF TX power at + 4dBm

(16) AT+TXPOWERODBM Set RF TX power at 0dBm

(17) AT+TXPOWER-4DBM Set RF TX power at - 4dBm

(18) AT+TXPOWER-8DBM Set RF TX power at - 8dBm

(19) AT+TXPOWER-20DBM Set RF TX power to - 20dBm

(20) AT+XTALINTERNAL Use internal RC 32.768KHZ low frequency oscillator

(21) AT+XTALEXTERNAL Use external crystal 32.768KHZ low frequency oscillator

(22) AT+CONNECTINDICATORLOW Set logic low output when connecting BT

(23) AT+CONNECTINDICATORHIGH Set logic high output when connecting BT

(24) AT+PHYMODE1MBPS Set PHY mode at 1Mbps




No. Command Description
(25) AT+PHYMODE2MBPS Set PHY mode at 2Mbps
(26) AT+WAKEUPLOW Set logic low at wake-up when in deep sleep
(27) AT+WAKEUPHIGH Set logic high at wake-up when in deep sleep
Set advertising time (Hex)
e.g. 0x001E (min. 30secs),
(28) AT+ADVTIMELtttt
0x0E10 (Max. 3,600secs)
0x0000 (forever)
(29) AT+DCDCDIS Disable DC to DC converter
(30) AT+DCDCEN Enable DC to DC converter
Set connection interval mode for iOS/Android APP usage
(31) AT+CONNECTINTERVALMODEO
(min. 20ms / Max. 40ms),
Set connection interval mode for nRF52832 Central usage
(32) AT+CONNECTINTERVALMODE1 .
(min. 8ms / Max. 8ms)
Set connection interval mode for iOS/Android APP usage
(33) AT+CONNECTINTERVALMODE2 _ .
(programmable: min. / Max. range is 8ms ~ 1,000ms)
Set connection interval time (Hex), available when
activating “AT+CONNECTINTERVALMODE?2”
(34) AT+CONNECTINTERVALTIMELtttttttt e.g. 0x0008 (8ms),

0x03E8 (1,000ms), conditions to be met:

“min. connection interval £ Max. connection interval’




No. Command Description

Set serial number

(35) AT+SERIALNOnhnnnnnnn
e.g. AB000001, fixed 8-character length

(36) AT+RESPONSEDIS Disable response when sending “write” command
(37) AT+RESPONSEEN Enable response when sending “write” command
(38) AT+DISCONNECT Terminate the connection

(39) AT+DEFAULT Back to default

Set IC MAC address, where n is Hex.

(40) AT+MACADDRNnnnnnnnnnnnn
Written order is from MSB byte to LSB byte.

*** Important ***
Flow control function cannot be activated when using external 32.768 Khz crystal

oscillator. A “fail” response will return.

Status of Flow Control

Disable Enable

Internal RC oscillator v v

External crystal oscillator v fail




2.2.2.“Read” Commands

No. Command Description

(1) AT?NAME To retrieve device name

(2) AT?VERSION To retrieve firmware version

(3) AT?MACADDR To retrieve IC MAC address

(4) AT?BAUDRATE To retrieve current UART baud rate

(5) AT?FLOWCONTROL To retrieve UART status of flow control

(6) AT?TXPOWER To retrieve RF TX power

(7) AT?XTAL To retrieve status of oscillator

(8) AT?CONNECTINDICATOR To retrieve logic of pin for BT-connecting indicator
(9) AT?PHYMODE To retrieve status of PHY mode

(10) AT?WAKEUP To retrieve logic of wake-up pin

(11) AT?ADVTIME To retrieve advertising time (Hex)

(12) AT?DCDC To retrieve DC to DC converter status

(13) AT?CONNECTINTERVALMODE To retrieve status of connection interval mode
(14) AT?SERIALNO To retrieve serial number

(15) AT?ADCVALUE To retrieve 10bit ADC value

(16) AT?RESPONSE To retrieve status of response

(17) AT?ALLPARAMETERS To retrieve value of all parameters

(18)

AT?CONNECTINTERVALTIME

To retrieve value of connection interval time under Mode 2




2.2.3. Response (Default)

No. Command Response
(1) AT?NAME Raytac AT-UART (default)
(2) AT?VERSION e.g. version: 1.0
(3) AT?MACADDR e.g. D352BDE1E414
0 baudrate9600 (default)
(4) AT?BAUDRATE (0 =9600; 1 =19200; 2 = 38400; 3 = 57600; 4 = 115200;
5 =230400; 6 = 460800)
0 flowcontrol disabled (default)
(5) AT?FLOWCONTROL _
(0 = disabled; 1 = enabled)
0 txpower 4dbm (default)
(6) AT?TXPOWER
(0 =4dBm; 1 = 0dBm; 2 = -4dBm; 3 = -8dBm, 4 = -20dBm)
0 xtal internal (default)
(7) AT?XTAL (0 = internal; 1 = external, and XTAL = 32.768KHz
oscillator)
0 connect indicator low (default)
(8) AT?CONNECTINDICATOR .
(0 = output low; 1 = output high)
0 PHY mode 1Mbps (default)
9) AT?PHYMODE
(0 = TMbps; 1 = 2Mbps)
0 wakeup low (default)
(10) AT?WAKEUP _ . .
(0 = low active; 1 = high active)
0000 (default: Hex, forever advertising with no timeout,
(11) AT?ADVTIME
tttt: 0x0000)
0 dcdc dis (default)
(12) AT?DCDC
(0 = disabled; 1 = enabled)
0 connect interval mode 0 (default)
(0 = fixed connection interval for iOS/Android APP usage
(13) AT?CONNECTINTERVALMODE 1 = fixed connection interval; for NRF52832 Central usage

2 = programmable connection interval for iOS/Android APP

usage)




No. Command Response
(14) AT?SERIALNO Display “ no data! ” string (default)
(15) AT?ADCVALUE Value varies from input voltage
1 response en (default)
(16) AT?RESPONSE )
(0 = disable response; 1 = enable response)
(17) AT?ALLPARAMETERS Display value of all parameters, separated by "0x0d0x0a"
006400C8 (default: Hex, 100ms min. connection interval /
(18) AT?CONNECTINTERVALTIME

200ms Max. connection interval, tttttttt: 0x006400C8)
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2.3. Default Info

No. Description Default
(1) Device name Raytac AT-UART
0x9E, OxCA, 0xDC, 0x24, 0x0E, 0xE5, 0xA9, OxEOQ
(2) Base UUID
0x93, 0xF3, 0xA3, 0xB5, 0x00, 0x00, 0x40, OX6E
0x0001
(3) Service UUID
TX characteristic: 0x0003; RX characteristic: 0x0002
(4) Baud rate 9600bps,n,8,1
(5) Status of flow control Disabled
(6) RF TX power +4dBm
(7) 32.768Khz oscillator Using internal RC with 1000ms calibration time
(8) Logic of BT connecting indicator Output set as logic low when BT is connecting
(9) PHY mode 1Mbps
(10) Logic of wake-up pin Set logic low to wake up in deep sleep
(11) Advertising time Forever advertising with no timeout
(12) Status of DC-to-DC converter Disabled
(13) Connection interval mode Set at min. 20ms and Max. 40ms for iOS/Android usage
(14) Serial number Display “ no data! ” string
Value varies from input voltage between
(15) ADC value
0x0000 ~ 0x03FF (Hex).
(16) State of response Enabled

1



2.4. Pin Assignment

Pin No. Name Pin Function Description
(1) GND Ground The pad must be connected to a solid ground plane
(2) NC No function Not connected
(3) NC No function Not connected
(4) RESET Configurable as system RESET pin
(5) Indicator Output / Logic Output logic is selective about the action of BT connection
] Input logic is selective about the action of wakeup from
(6) Wakeup Input / Logic
deep sleep
(7) TX Output UART transmitter
(8) RX Input UART receiver
Active-high with internal pull-high to disable hardware
(9) UART PD Input _ .
UART interface. The default is disabled.
(10) GND Ground The pad must be connected to a solid ground plane
(11) ADC Analog input 10bit resolution ADC is always on and update every 200ms
Active-low with internal pull-high for
Flashed C
(12) Input 0.48sec < logic low < 1sec and return to logic high,
Default .
then system will back to default.
RTS Output RTS, request to send. when using internal RC (LFXO)
(13) Connecting to 32.768KHz crystal when using external
XL2 Analog input
LFXO
CTS Input CTS, clear to send. when using internal RC (LFXO)
(14) Connecting to 32.768KHz crystal when using external
XL1 Analog input
LFXO
(15) VDD Power Power-supply pin
(16) GND Ground The pad must be connected to a solid ground plane
17) DCC Power DC/DC converter output pin
1V3 regulator supply decoupling. Input from DC/DC
(18) DEC4 Power PP P P
converter. Output from 1V3 LDO.
(19) GND Ground The pad must be connected to a solid ground plane

12



3. How to Control via External MCU

3.1. How to Send AT Commands
® When BT is NOT connected, for ALL commands

1. Output low to UART PD pin to enable UART interface. Please keep it low during the
whole time when sending AT commands.

2. Send any AT commands you want. Please wait for at least 250 ms between sending
each command.

We recommend sending corresponding “Read” command (section 2.2.2) right after the

delay to know whether the writing is successful before moving on to step 3 to save your

settings.

Please prolong the delay (over 2560 ms) when writing or/and reading is not successful.
3. Send command “ AT+RESET ” (not HW reset) to save all your settings.

4. Output high or NC to UART PD pinto turn off UART interface.

® When BT is connected for following commands ONLY
Write: AT+DISCONNECT, AT+SLEEP
Read: AT?ADCVALUE

1. Output low to UART PD pin to enable UART interface. Please keep it low during the
whole time when sending AT commands.

2. Output low to flash default pin to enable receiving AT commands when BT is connected.

Please keep it low during the whole time when sending AT commands.

3. Send “AT?ADCVALUE” or “AT+DISCONNECT” or “AT+SLEEP”

4. Output high or NC to UART PD pin to turn off UART interface.

5. Output high or NC to flash default pin to disable the module to receive AT commands
when BT is connected.

13



3.2. How to Transmit Data
* Only when BT is connected *

1. Output low to UART PD pin to enable UART interface. Please keep it low during the
whole time when transmitting data.

2. Output high or NC to UART PD pin to turn off UART interface.

3.3. How to Return to Flashed Default Setting
* Only when BT is NOT connected *

* Note that default baud rate is “9600bps,n,8,1”. For other default, please
check “2.3 Default Info”’

® Use Hardware Method

1. Read indicator pin first to check if BT is NOT in connection.

2. Output a low pulse to flash default pin, then system will return to default setting.

low pulse
>=0.48sec and <=1sec

® Use Software method

1. Output low to UART PD pin to enable UART interface. Please keep it low during the
whole time when sending AT commands.

2. Send command “ AT+DEFAULT ”, then system will return to default setting.

14



4. Test Report

All testing is done under PHY mode at 1M bps.

4.1.

Current Test

DC/DC Logic of UART PD pin Advertising Current Connected Current

High 0.85 mA 0.3 mA
Disable

Low 1.56 mA 1 mA

High 0.45 mA 0.16 mA
Enable

Low 0.95 mA 0.68 mA

15



4.2. Throughput Test

Here D.L. means “Data Length” and D.l. means “Data Interval” in the table.

® MCU — Peripheral (MDBT42T-AT/MDBT42T-PAT) — Central — Console

Central Peripheral Baud Flow MCU D.L. MCU D.l. Total D.L. Total Data Rate
Connection Interval Connection Interval Rate Control (bytes) (ms) (bytes) Trans. Time (sec) (k-bytes/sec)
64 60 262152 273
min = 20ms min = 20ms
9600 244 250 999432 1,042 0.96
Max = 75ms Max = 40ms
244 250 999432 1,042
64 8 262152 33 7.9
min = 20ms min = 20ms
115200 244 30 999432 124 8
Max = 75ms Max = 40ms
244 30 999432 124 8
min = 20ms min = 20ms
460800 244 25 999432 103 9.7
Max = 75ms Max = 40ms
64 60 262152 273
min = Max = 8ms min = Max = 8ms 9600 244 250 999432 1,042 0.96
244 250 999432 1,042
64 8 262152 33 7.9
min = Max = 8ms min = Max = 8ms 115200 244 30 999432 124 8
244 30 999432 124 8
min = Max = 8ms min = Max = 8ms 460800 244 15 999432 62 16.1

16



® MCU — Central — Peripheral (MDBT42T-AT/MDBT42T-PAT) — Console

Central Peripheral Baud Flow MCU D.L. MCU D.l. Total D.L. Total Data Rate
Connection Interval Connection Interval Rate Control (bytes) (ms) (bytes) Trans. Time (sec) (k-bytes/sec)
64 60 262152 273
min = 20ms min = 20ms
9600 244 250 999432 1,042 0.96
Max = 75ms Max = 40ms
244 250 999432 1,042
64 8 262152 33 7.9
min = 20ms min = 20ms
115200 244 30 999432 124 8
Max = 75ms Max = 40ms
244 30 999432 124 8
min = 20ms min = 20ms
460800 244 18 999432 74 13.5
Max = 75ms Max = 40ms
64 60 262152 273
min = Max = 8ms min = Max = 8ms 9600 244 250 999432 1,042 0.96
244 250 999432 1,042
64 8 262152 33 7.9
min = Max = 8ms min = Max = 8ms 115200 244 30 999432 124 8
244 30 999432 124 8
min = Max = 8ms min = Max = 8ms 460800 244 15 999432 61 16.3




5. Product Dimension

5.1. PCB Dimensions & Pin Indication
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5.2. Recommended Layout of Solder Pad

"
|

as wide as possible

Graphs are all in Top View, Unit in mm

Top View

«— as wide as possible —»

_____ 7

9K

Toplayer no ground pad

Top View (Unit: mm)

/] Antenna area

Top View (Unit: mm)

=33

-

%4 No ground pad
(as wide as possible)

1 Toplayer no ground pad

O



Top View (Unit: mm)

— 7.c -—

l xe—1.4x0.6mm




5.3. 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”.

m No Ground Pad Area

4‘30!’@

u‘;o‘o%&!o!o

‘ -l

iLT..']“....E]

Ground Area

Top View


mailto:service@raytac.com

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

A A

3.3mm

Top View

@ No Ground-Pad Area

OSEELLELELEEK

Ground Area

Perpective View



Examples of “NOT RECOMMENDED” layout

Z where should be NO-GROUND
area

Ground Area

EZ where should be NO-GROUND
area

Ground Area

5.4. 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.


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

6. Main Chip Solution

RFIC Crystal Frequency

Nordic NRF52805 32MHZ

32MHz crystal is already inside the module.

25



7. Shipment Packaging Information

Model Antenna Photo

MDBT42T-AT Chip/Ceramic j

MDBT42T-PAT PCB/Printed j\/

- Unit Weight of Module:

MDBT42T-AT: 0.28 g (+0.02 g) ; MDBT42T-PAT: 0.26 g (+0.02 g)

- Packaging Type: Tray or Tape & Reel.

Tray Tz:lp(e1 ::”I)?eel
:\:,:r? Package Q'ty) 120 pcs per tray 2,000 pcs per reel
;Zr:::r(:::;ems 2,400 pcs 2,000 pcs
(cl:_";r:’(r",v'))'x"'(:r)'sc';" 37 x 21 x 13 37 %36 x 6
Gross Weight about 2.2 kgs about 1.6 kgs

26



7.1. Marking on Metal Shield

Label context on metal shield is as below:

7.2. Packaging Info

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

automatic machine.

7.2.1. Tray Packaging

RAYTAC CORP
SHEMDBT42T

8017A-MDBT42T
2020DJ11286

MODEL:MDBT42T

@ (e

Unit: mm

27



7.2.2. Tape & Reel Packaging

24.00

+0.30

P1

12.00

+0.10

E1

1.75

+0.10

11.50%0.10

DO

1.50

+0.1/-0

PO

4.00

10.10

P2

2.00£0.10

A0

7.50

10.10

B0

11.50

10.10

KO0

2.30

+0.10

0.35

10.05

28



7.3. Order Code

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

Model Tray Tape & Reel
MDBT42T-AT MD-240A5-008 MD-240A5-008R
MDBT42T-PAT MD-240A5-009 MD-240A5-009R

MPQ of Reel packaging is 2,000 pcs and Tray packaging is 120 pcs.

29



8. Specification

Any technical spec shall refer to Nordic’s official documents as final reference. Contents
below are from “nRF52805 Product Specification v1.4”, please click to download full spec.

8.1. Absolute Maximum Ratings
S e M Me U

Supply voltages

VDD 0.3 +39
V55

1/0 pin voltage
Vo, VDD 3.6V -0.3 VDD + 0.3
Viro, VDD >3.6 V -0.3 3.9

L

Environmental WLCSP package
Storage temperature -40 +125 C
MSL Maoisture Sensitivity Level
ESD HEM Human Body Model kv
ESD HEBM Class Human Body Model Class

ESD CDM Charged Device Maodel
Flash memaory

L B "

kv

Endurance 10 000 write/erase cycles

Retention at 85 °C 10 years

8.2. Operation Conditions

VDD Supply voltage, independent of DCDC enable 1.7 3.0 3.6 v
tr_vbD Supply rise time (0V to 1.7 V) 60 ms
TA Operating temperature -40 25 a5 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_v1.4.pdf

8.3. Electrical Specifications

8.3.1. General Radio Characteristics

fap Operating frequencies 2360 2500 MHz
feLLcH.sP PLL channel spacing 1 MHz
foETa, 1M Frequency deviation @ 1 Mbps +170 kHz
foELTA,BLE, 1M Frequency deviation @ BLE 1 Mbps +250 kHz
foerma,2m Frequency deviation @ 2 Mbps +320 kHz
foELTA, BLE, 2M Frequency deviation @ BLE 2 Mbps +500 kHz
fskgps On-the-air data rate 1000 2000 kbps

8.3.2. Radio Current Consumption (Transmitter)

I plusademocoe TX only run current (DCDC, 3V) Ppe =+4 dBm 7.0 mA
I pLUSAdBM TX only run current Pge = +4 dBm 15.4 ma
ltx,0dBM,DEDE TX only run current (DCDC, 3V)Pge = 0dBm 4.6 mA
e, odem TX only run current Pgg = 0OdBm 10.1 mA
lrx,minusagem,pcpe TX only run current DCDC, 3V Pge = -4dBm 3.6 mA
lrx, MINUS2dBM TX only run current Ppe = -4 dBm 7.8 mA
lrxminussdem,ocoe TX only run current DCDC, 3V Ppe = -8 dBm 3.2 mA
I, MINUSEdBM TX only run current Ppe = -8 dBm 6.8 ma
Ity minus12dem,ococ TX only run current DCDC, 3V Pge = -12 dBm 29 mA
lrx, MINUS12dBM TX only run current Pgg = -12 dBm 6.2 mA
lrx minusisdem,pcoc TX only run current DCDC, 3V Pgg = -16 dBm 2.7 mA
lrx, MINUS 16dBM TX only run current Ppe = -16 dBm 5.7 mA
lrx minuszodem,pcoe TX only run current DCDC, 3V Pge = -20 dBm 2.5 mA
lrx, MINUS 20dBM TX only run current Pge = -20 dBm 5.4 mA
It minusaodem,ococ TX only run current DCDC, 3V Prg = -40 dBm 21 mA

lrx, MINUS40dBM TX only run current Py = -40 dBm 43 mA



8.3.3. Radio Current Consumption (Receiver)

lpx.1m,pcDC RX only run current (DCDC, 3V) 1 Mbps / 1 Mbps BLE 4.6 mA
lpx 1M RX only run current 1 Mbps / 1 Mbps BLE 10.0 mA
I, 20, 0CDC RX only run current (DCDC, 3V) 2 Mbps / 2 Mbps BLE 5.2 mA
lax am RX only run current 2 Mbps / 2 Mbps BLE 11.2 m#é,
ISTART RX, 1M, DEDC RX start-up current (DCDC, 3 V) 1 Mbps / 1 Mbps BLE 3.5 mA
lsTaRT RX 1M RX start-up current 1 Mbps / 1 Mbps BLE 6.7 mA

8.3.4. Transmitter Specification

Pre Maximum output power 4 dBm
Parc RF power control range 24 dB
Precr RF power accuracy 4 dB
Prr11 1st Adjacent Channel Transmit Power 1 MHz (1 Mbps) -25 dBc
Prr2.1 2nd Adjacent Channel Transmit Power 2 MHz (1 Mbps) -50 dBc
Pre1,2 1st Adjacent Channel Transmit Power 2 MHz (2 Mbps) -25 dBc
Prez,2 2nd Adjacent Channel Transmit Power 4 MHz (2 Mbps) -50 dBc

8.3.5. Receiver Operation

PRy max Maximum received signal strength at < 0.1% PER 0 dBm

Psens,mam Sensitivity, 1 Mbps nRF mode ideal transmitter ! -94 dBm

Psens,mam Sensitivity, 2 Mbps nRF mode ideal transmitter * 91 dBém

PoEns TSP 1M,BLE Sensitivity, 1 Mbps BLE ideal transmitter, packet length < 37 -97 dBm
bytes BER=1E-3°

PoEns, ITLP.1M,BLE Sensitivity, 1 Mbps BLE ideal transmitter, packet length = 128 -96 dBm

bytes BER=1E-4"
PsEns,IT.5P,2M,BLE Sensitivity, 2 Mbps BLE ideal transmitter, packet length < 37 -94 dBém
bytes

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 3dB.

2. As defined in the Bluetooth Core Specification va4.0 Volume 6: Core System Package (Low Energy Controller Volume).

3. Equivalent BER limit < 10E-04.



8.3.6. RX Selectivity

C/11m co-channel 1Mbps mode, co-channel interference a dB
Cllyma -1mamiz 1 Mbps mode, Adjacent (-1 MHz) interference -2 dB
Cllm s1mmz 1 Mbps mode, Adjacent (+1 MHz) interference -10 dB
Cllypa -2mamiz 1 Mbps mode, Adjacent (-2 MHz) interference -19 dB
Clim s2mmz 1 Mbps mode, Adjacent (+2 MHz) interference -42 dB
Cllyp -amsz 1 Mbps mode, Adjacent (-3 MHz) interference -38 dB
C/lyma s3mmz 1 Mbps mode, Adjacent (+3 MHz) interference -48 dB
Cllyp semmz 1 Mbps mode, Adjacent (26 MHz) interference -50 dB
C/limeie cochannet 1 Mbps BLE mode, co-channel interference (3 dB
C/MmBLE.-1MHz 1 Mbps BLE mode, Adjacent (-1 MHz) interference -2 dB
C/lymane s1mmz 1 Mbps BLE mode, Adjacent (+1 MHz) interference -9 dB
Clymsie 2mmz 1 Mbps BLE mode, Adjacent (-2 MHz) interference -22 dB
C/lymane sammz 1 Mbps BLE mode, Adjacent (+2 MHz) interference -46 dB
C/lymLe >3mmz 1 Mbps BLE mode, Adjacent (23 MHz) interference -50 dB
C/limeLe image Image frequency interference 22 dB
C/limeis image ivrz  Adjacent (1 MHz) interference to in-band image frequency -35 dB
C/12M co-channel 2 Mbps mode, co-channel interference 10 dB
Clama 2pamz 2 Mbps mode, Adjacent (-2 MHz) interference [ dB
Ul?M,ﬂMHz 2 Mbps mode, Adjacent (+2 MHz) interference -14 dB
C/lam -ammz 2 Mbps mode, Adjacent (-4 MHz) interference -20 dB
C/lapg +anariz 2 Mbps mode, Adjacent (+4 MHz) interference -44 dB
C/ a6z 2 Mbps mode, Adjacent (-6 MHz) interference -42 dB
C/\zpa s8mmz 2 Mbps mode, Adjacent (+6 MHz) interference -47 dB
(o - 2 Mbps mode, Adjacent (212 MHz) interference 52 dB
C/V3mBiE cochannel 2 Mbps BLE mode, co-channel interference 6 dB
C/lzmBLe.-2mHz 2 Mbps BLE mode, Adjacent (-2 MHz) interference -2 dB
C/lambre sammz 2 Mbps BLE mode, Adjacent (+2 MHz) interference -12 dB
C/lzmbLe -amHz 2 Mbps BLE mode, Adjacent (-4 MHz) interference -22 dB
C/lamBLE sanbiz 2 Mbps BLE mode, Adjacent (+4 MHz) interference -46 dB
C/lamane 2emmz 2 Mbps BLE mode, Adjacent (26 MHz) interference -50 dB
C/12mBLE image Image frequency interference -29 dB
C/lambie image, zmnz - Adjacent (2 MHz) interference to in-band image frequency -4 dB

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



8.3.7. RX Intermodulation

PirD,sTH. 1M IMD performance, 1 Msps, 5th offset channel, Packet length -33 dBm
<= 37 bytes

PinD,5TH, 1M BLE IMD performance, BLE 1 Msps, Sth offset channel, Packet -30 dBm
length <= 37 bytes

PimosTH 20 IMD performance, 2 Msps, 5th offset channel, Packet length -33 dBm
<= 37 bytes

PinD,5TH, 2M,BLE IMD performance, BLE 2 Msps, Sth offset channel, Packet -31 dBm
length <= 37 bytes

Remark: Wanted signal level at PIN = -84dBm. 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.

8.3.8. Radio Timing Parameters

tTEN,BLE, 1M Time between TXEN task and READY event after channel 140 Hs
FREQUENCY configured (1 Mbps BLE and 150 ps TIFS)

LrMEN, FAST BLE, 1M Time between TXEN task and READY event after channel 40 Hs
FREQUENCY configured (1 Mbps BLE with fast ramp-up and

150 ps TIFS)

tromis, BLE, 1M When in TX, delay between DISABLE task and DISABLED B [TE3
event for MODE = Nrf_1Mbit and MODE = Ble_1Mbit

TRXEN,BLE, 1M Time between the RXEN task and READY event after channel 140 s
FREQUENCY configured (1 Mbps BLE)

RxEN, FASTBLE, 1M Time between the RXEN task and READY event after channel 40 s

FREQUENCY configured (1 Mbps BLE with fast ramp-up)

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

trumis, BLE,2M When in TX, delay between DISABLE task and DISABLED 4 Hs
event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit

RIS, BLE, 2M When in RX, delay between DISABLE task and DISABLED 0 Hs
event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit



8.3.9. RSSI Specifications

RSSlacc RSSI accuracy 1 +2 dB
RSSlgesolumion RSSI resolution 1 dB
RSSlpgrion RSS51 sampling time from RSSI_START task 0.25 Hs
RSSlserie RSS5I settling time after signal level change 15 ps

8.3.10. CPU
L L~ LD L WA

WELAsH CPU wait states, running from flash 0 2
Waam CPU wait states, running from RAM 0
CMELasH CoreMark, running from flash 144 CoreMark
CMELasHMHz CoreMark per MHz, running from flash 2.25 Corel

MHz
CMFLASH/mA CoreMark per mA, running from flash, DCDC 3V 65 CoreMark/mA

8.3.11. Power Management

lon_mamors event  System ON, no RAM retention, wake on any event 0.6 L

loN_RAMON_EVENT System ON, full 24 kB RAM retention, wake on any event 0.8 A

lon_ramon_por Systerm ON, full 24 kB RAM retention, wake on any event, 0.8 s
power-fail comparator enabled

lon_mamon_cmote  System ON, full 24 kB RAM retention, wake on GPIOTE input 33 TE
(event mode)

lon_ramon_smioteporToystem ON, full 24 kB RAM retention, wake on GPIOTE PORT 0.8 L
event

lon_ramors_ATC System ON, no RAM retention, wake on RTC (running from 14 L
LFRC clock)

lon_mranon_rTe System ON, full 24 kB RAM retention, wake on RTC (running 15 WA
from LFRC clock)

loFr_mamorr peser  System OFF, no RAM retention, wake on reset 0.3 L

loFe_rAMoN_RESET System OFF, full 24 kB RAM retention, wake on reset 0.5 WA

lon_namon_rre_reo  System ON, full 24 kKB RAM retention, wake on RTC (running 1.1 (i

from LFXO clock)

lon_ranoer_mTe Lrxo System ON, no RAM retention, wake on RTC (running from LFXO clock) 1.0 1.y



9. Antenna

9.1. MDBT42T Series

Test Result

Frequency (MHz) 2400 2410 2420 2430 2440 2450 2460 2470 2480 2450 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 5.13 5.06 498 4.9 4 B
Efficiency (dB) -1.38 -1.00 .76 46.90 -1.00 -1.20 -1.54 1.3 B.40 8.93 9.53




9.2. MDBT42T-P Series

Test Result

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

Gain (dBi) 470 | 467 | 470 | 503 | 521 | 545 | 577 | 624 | 672 | 714
Directivity (dBi) 525 | 6522 | 520 | 512 | 508 | 495 | 482 | 460 | 445 .
[Efficiency (dB) 995 | 089 | 989 | 1015 | 10.29 | 10.39 | 10.60 | 10.84 | 11.16 | -




10. Reference Circuit

Module is pre-programmed with Raytac’s AT command firmware. Default is
NOT using “DC-DC mode” and is using internal 32.768khz RC oscillator.

REMARK:

** When using DC-DC mode, please add L2/L3/C14. **
** When NOT using internal 32.768khz RC oscillator, please add X2/ C12/C13.
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UART PD
:.:|x ~|a|w|=|m

RESET
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Wakeup |

TXOpemer

I I TeRKH, XI 1
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- T
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. Z l‘) ADC :— R
13 lash defauit
TS/ o)
. 12| croat; MDBT42T-AT
15 0D NRF52805
% © lawn . .
== o8 Z
CTS . [0 °
IS 3ot o
10uH ——C14
luF
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11. Certification
11.1. Declaration ID

BT 5.4

Declaration ID $ QDID(s) $ Company

End Product Raytac Corporation
228005 « Component

BT 5.2

Declaration ID & QDID(s) # Company

D053149 158932 - End Producl Raytac Corporation

BT 5.1

Declaration ID QDID(s) ¢ Company

DO47708 139361 - End Product Raytac Corporation

% Specification Name

54

H Specification Name
52

¢  Specification Name

5.1
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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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11.2. FCC Certificate (USA)

BLE 1 Mbps & 2 Mbps

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

By:

5G5S North America, Inc. Date of Grant: 1111672020

620 Old Peachtree Road NW Suite 100

Suwanee, GA 30024 Application Dated: 117132020
Raytac Corp.
5F, No.3, Jiankang Rd., Zhonghe Dist.,
New Taipei City,, 23586
Taiwan
Attention: Venson Liao , R&D Manager

NOT TRANSFERABLE

EQUIPMENT AUTHORIZATION &5 heralby issuad {o fha namad GRANTEE,
ard 5 VALID ONLY for fhe eguipmant idanffied hereon for usa under the
Commission’s Ruas and Regulations Ssted befow.

FCC IDENTIFIER: SHEMDBTA2T
Name of Grantee: Ravtac Comm
Equipment Class: Digital Transmission System

Motes: BLE Module
Modular Type: Single NModular
Freguency Qutput Frequency Emission
Grant Notes FCEC Rule Parts Range (MHI} Watts Tolerance Designator
15C 24020 - 24800 0,004

Single Modular Approval. Quiput power ksted s conducied. Compiance of this
devica in ai fmal host configurations i e responsigtly’ ofdhe Gramtes "OEM= «
nisgrators and end-usars must ba provided with spesific gperating instrucholis Jor
satisiying RF exposure compiance. OEM integraiors are mstricad to enmuraihat i
and usar has no manua inslrudsons to ramova or staliihe Bevica! This transmtier”
musl not be co-located or operating in corjuncion with any other anfermaar
fransmitlar axcapt in accordance with FC.C mul - ransmitier procadires.




11.3. TELEC Certificate (Japan)

BLE 1 Mbps & 2 Mbps

s o telefication

Chamber of Commerce
5i5E5538 N— pr—
www, telefication.com

Certificate
Radio Equipment in JAPAN
No; 201-200780 / 00

Telefication, operating as Conformity Assessment Body (CAB ID Number: 201} with respect to Japan, declares that
the listed pmch.lc:tcumpl*,es with the Technical Regulations Conformity Cergfication of Specified Radio equipment
[ordinance of MPT N° 37,1381)

Product description; BLE Module
Trademark; Raytac Corporation
Type designation: MDBT42T
Hardware / Software version; 1.0/ 1.0
Variants: Ses Annex 3

Manufacturer: Raytac Corp.
Address: 6F., No 3, Jiankang Road, Zhonghe District,
City: 236586 New Taipel City
Country: Talwan

This cerificate is pranted to:
Name: Raytac Corp.
Address: 5F,, No.3, Jiankang Road, Zhonghe District,
WHEHMTMW
Country: Talwan

This certificate has THREE Annexes.

Zevenaar, 21 October 2020

)

N

David Chen PRODUCTS
=N RvA [ 771

/4

CAB
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11.4. NCC Certificate (Taiwan)

BLE 1 Mbps & 2 Mbps

MDBT42T

LA

- B B A B 1094115128

& AR R TR 2)
TR EHIABHY R nmns

EHFR DA FRE AME

o H B EEET RS
« B D BT A EEFfP RE LR 4SS |

Yok d BHHBEBETA RS

- BH LR EfHEE

s F  Raytac Corporation

- # : MDBT42T
CEM R (THER) bR

LF R AN o

TR ﬁ{(.CCAI\-ﬂ{}LPZS 10T1

RN ER (BHAM EN A - Ho B EFRAT TR RE)
A iRVBER T EFRSEAELITLHEVEREL L UE AR ER L TANR
#-RBALES A RVEE RS MIEPE MR (Y tERSERELARS L
g dRpRERSt FREAY  BEER -
wETHMAEMBRRER YT TR B 2 i -

L OARSER HSERRY ) FRSERES - AXRSA S EMFALRERE

& W

EEAEE T EAFMMEI AT AR AR YR A S

HHENAETE - LRSS A LIRS RA L AR 2 FMSE HasR (af) =

WA R W -

R fRARSTHEW:

(1) L ERE s S SR - e 0 - HRAE FST A PRHE -
AN ERP R SR AGE - B EHMTH - ES T REEERARES AT H
SRR HGFATTHALS - ol - ERFSRTHSA I FERER - A
SEBE RETESFERIATAR- B QHEE - RO ENMASHAZ SR EEN
TE-HELEAN TAEMETAGE S TH -

20 e s - CCAMIOEPIRIO0T] £1 K4 2 K ROEE R o MR g
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BLE 1 Mbps & 2 Mbps

MDBT42T7-P

& W AR S A AR A TR &)
TR TR HEBEHA A REEHR

WETH YA TERAME
=~ f W & BEARETTARLA
= EIE e B R E TR RS SELE A LA
MR HARAMET AL
we BH LR Ef#s
R B i# | Raytac Corporation
e i £ ¢ MDBT42T-P
B MG E(THEE) SR
Ao LR MR OF SR SR o S 4
- BB oA B 108115124

o wmonmEdn:  [{ccamrorp2siiTo
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11.5. CE (EU) & RCM (Australia & New Zealand) Test Report

BLE 1 Mbps & 2 Mbps

S6S -

Report Mo.: T200824W09-RT Rev: 00

1. TEST RESULT CERTIFICATION

Applicant: Raytac Corp.
5F.,No.3, Jiankang Road, Zhonghe District, New Taipei City
235886, Taiwan

Manufacturer: Raytac Corp.
5F.,No.3, Jiankang Road, Zhonghe District, 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 V2.2.2: 2019
& Mo non-compliance noted
ASINZS 42682017
Statements of Conformity

Determination of compliance is hased 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




SGS Reference No. : VMH/2020/80031A72020
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
5F., No.3, Jiankang Road, Zhonghe Distnct, New Taipei City, Taiwan

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

Web: www.raytac.com

TEL# +886-2-3234-0208

E-mail#: 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.

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 Repori(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 Chamy”

SGS Taiwan Ltd.

Eddy Cheng
Assistant Supervisor
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11.6. IC Certificate (Canada)

BLE 1 Mbps & 2 Mbps

Certificate US0186.2020.000406
5GS Reference CCS-CERT201000038-02
Certified Product BLE Module
ISED 1D Number MDBTA42T, MDBT42T-P
Type of Equipment Bluetooth device
Certificate Holder Raytac Corp.
Address 5F. No 3, Jankang Road,
Now Taipei City 23586 Tawan

Cotication of squpment means only hat the equpment

mww-vma-mayu
Industry Carada ssung ofice and i Jepend on the
existing radio anvironment. sevvice and ocalion of
coeration This certicale i Isswed on condition that the
hoker complies and el continge 10 comply with the
mguirements and procedires msued by industry Canade
The equipment for which this cortificate is ssued sholl not
be manufactwred, inported, distributed imased, offeced for
sale Or 2047 uniess he equipment compies with Ihe
appiatio techncw spacications end procedures issued

| ety stesst Shat e SUSECT SQUEMSnt wad tested and
found in complance with fhe above-nofed specficaton

Aumonzed By

La tomfcation dy matios' cgndie sausement Que
matbriel a safislal aux exipences de i noome ndguée ¢
dessus Les Jermandes J0 ICOnces NECetsares pour
Futiizahon d mathew ConiSé tont TalSas o COnSegUOnce
par i burea: 3 delverarce o ndustrie Conada &
dépandent des condiians radio ambiantes. du senvice of de
Tompiacoment o axploitation (a present certificat est
Ghire 4 e corfition que ke MUt sabsinse & contrue
g sotsiare aur eXPENCRS of sux procedures I indusie
Canadi Lo mabiviol & 16gard dugued J prdsent certifical
sl dAies ne ool pas e fbvigce, impoartd, distrbud.
foud, mit & vends OU vendy # moing déie coniome aur
Mdumww
pubiibes par indusine Canade.

Jatmle par la prevecte Gue ke maténe o fot [obpt dessy
¢ jugh conforme & i spaciication C-0essus

Date Issum0
19122020

el

San Ly
Canifier

mm-mmmmmmmmwmm)

SG5 North Amesica, Inc.

520 Ol Peachiee Road, St 100, Svasnee. GA 30004 USA

£ +1 770 570 1500 1 +1 770277 1240 www.5gs.com

US0186

Page10l2

EQUIPMENT DETAIL
Frequency Range (MHz) RF Power  Anlerna Type Neacassary Emssion
Ty [Walts Classification

0 0004 Noke 1 2144 F1D
Notes 1)  Chipanenna: -1.52dBi PCB Antenna; 45708
SPECIFICATION
Standard/Speciication Issue Issue Date
RSS-247 Issue 2 qu:'; 2017

Page 2al 2




11.7. SRRC Certificate (China)

BLE 1 Mbps & 2 Mbps

o, e e i e e R N T S TR
e G R Py A S N Nl P s L MR o e PR NG A0

TR SR E

Radio Transmission Equipment

DESREIL

Type Approval Certificate
HEFFERFERAT (68):
s CObAe N RIGE Joge i 21

In accordance with the provisions on the Radio

abl) , edite, PAIJCERMUR G Ve

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

RO PR N REIGRITE Je g A% BB s A1

radio transmission equipment , after examination , conforms

BOARbrifE, JCEHEICHS A : ounrr 1. 20200711286 1

to the provisions with its CMIIT ID:

figm. HE
Validity

2020 09 1130 H
Year Month Date

1
A S R v e v el
T T Sne Tmir s SHieS Smir - Said




11.8. KC Certificate (South Korea)

BLE 1 Mbps & 2 Mbps

8880 19DC-ABFC-7523

TS A7 AA T AFATA
Certificate of Broadcasting and Communication Equipments

2L EX A9
Tk Norne o Appliont

AAANDAEY)  sR2e9 FAANEAAIHFAA L9 E F4)])

Raytac Corporation

Equipment Name

71 Exe MDBT42T

Buskc Modd Nurber i = 'R
s e gy

Series Moddd Mamber MDBTA2T-P

ez

R-C-ryt-MDBT42T

Certification No.

A 2= £
Ml.nurﬁ{.ﬂy Ry Raytac Corporation / = gt
Country of Origin

Az A4 2020-09-14
Doteof Gutilionion. |
7]€}
Others |
8 2174 = (A | Assx0)2 A28 wje} 155 3 && 9}
It is verified that foregoing equipment has been certificated under the Clause 2, Article 58-2 of Radio
Waves Act.

20205 (Year) 09¥(Month) 14% (Day)

FYARATAH

Director General of National Radio Research Agency
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11.9. RoHS & REACH Report

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

11.10. 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 certification for final reference.

11.10.1. 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”.

11.10.2. 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 R1201-200780
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11.10.3. NCC (Taiwan)

FETIRER SR WARR RS SN B AP B TR S BT

MDBT42T Series @ cCAM20LP2810T]
MDBT42T-P Series {(c CCAM20LP2811TO
TARE LRI S A T AA SN § SR ¢ ID %% CCAM20LP2810T1 | &

TAAZ SN 38R ¢ ID % CCAMZOLP2811TOJ °

T o) 2 &4e™ P FEHeErEHEe % FRATARYZEHLES L > ZEHEAR
BT L EHI REAEHE JEEFAALD #%*mﬁﬁ»ﬁﬁu’wwﬁ%ﬁﬁéi
5o ILEE A B R A B R ﬁﬂ%iﬁﬁﬁﬁew’&&w@%iﬁmao

11.10.4. 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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12. 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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13. 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
SUAKTAG Madel e, 5040 series na ik 50 series 1-122‘}51‘:{;5 420 series 420 Series ke m
(MDBTXX) 50 series 43V saries 42TV series
g::j:claﬁ:ihﬂnding v v v

au;m;::; (125kbps) v ¥ v v

ﬁj:;“;‘;';: v v v v v v v
::EEﬁ:ljﬁnn x8) X s v ¥ e v v
Flash (kBytes) 1024 512 256 512 192 192 192
RAM {kByies) 256 128 3z B4 24 24 24
ANT Plus vV v Vv L ¥ L

IEEE 802.15.4 v v v Vv

ARME TrustZone® v

Cryptocell

UsBe v v v

askl v

HFC v v v

125 v v v

SPL TWI, LART, PWM v v v v v v without PWM
PDOM v v v v vV

ADC, Comparators v v without ADC v v ol cn::gl;,rg_
Supply Range (V) 171055 171055 1755 171036 171036 171036 1.710 36
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14. Useful Links

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

this website.

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

® Official Page of 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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History of Firmware Revision

FW Compatible Release

Description of Revision Note
Ver. HW Build Date
1.0 2020/09/24 | 1strelease. 99-52805-03A
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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 Ao
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. Ver. Antenna RAM Memory
nRF52832 MDBT42Q-512KEN 3
64 kb 512K
nRF52832 MDBT42Q-512KV2 2 Chip
MDBT42Q Antenna
nRF52810  MDBT42Q-192KV2 2
24 kb 192 K
nRF52811 MDBT42Q-192KL 1
nRF52832 MDBT42Q-P512KEN 3
64 kb 512K
nRF52832 MDBT42Q-P512KV2 2 PCB
MDBT42Q-P Antenna
nRF52810 MDBT42Q-P192KV2 2
24 kb 192 K
nRF52811 MDBT42Q-P192KL 1
nRF52832 MDBT42Q-U512KEN 3 UEL
MDBT42Q-U Connector 64 kb 512K
nRF52832 MDBT42Q-U512KV2 2




® MDBT42 Series (WLCSP Package IC)

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

nRF52832 2 PCE 64 kb 512K
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-1MEN 3
Chip 256 kb 1 MB
MDBT50Q nRF52840 MDBT50Q-1MV2 2 Antenna
nRF52833  MDBT50Q-512K 1 128kb 512 kb
nRF52840 MDBT50Q-P1MEN 3
PCB 256 kb 1 MB
MDBT50Q-P nRF52840 MDBT50Q-P1MV2 2 Antenna
nRF52833  MDBT50Q-P512K 1 128kb 512 kb
nRF52840 MDBT50Q-U1MEN 3
UFL 256 kb 1 MB
MDBT50Q-U nRF52840 MDBT50Q-U1MV2 2 Cbnnector
nRF52833  MDBT50Q-U512K 1 128kb 512 kb
PCB
Dongle nRF52840  MDBT50Q-RX 1,2 Antenna 256 kb 1 MB
® MDBTS50 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 1 128 kb 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 Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT53 nRF5340 MDBT53-1M 1 Antenna 512kb 1 MB
MDBT53-P RF MDBT53-P1M PCB k MB
53- nRF5340 53-P1 1 Antenna 512kb 1
MDBT RF534 MDBT 1M 1 u.FL 12 k 1 MB
53-U nRF5340 53-U Connector 212 kb

® MDBT53V Series (WLCSP Package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT53V nRF5340 MDBT53V-1M 1 Antenna 512 kb 1 MB
PCB
MDBT53V-P nRF5340 MDBT53V-P1M 1 512 kb 1 MB

Antenna




Release Note
® 2020/11/20 Version A: 1strelease

® 2023/08/01 VersionB

(1) Updated drawing in Chapter 5 for a better understanding of PCB measurement & RF
Layout Suggestion.

(2) Updated Full List of Raytac’s BLE modules.

(3) Updated Chapter 8: Specification corresponding to Nordic’s new nRF52805 Product
Specification V1.3.

® 2024/02/29 Version C
(1) Updated drawing in Chapter 5 for a better understanding of PCB measurement & RF

layout suggestion.
(2) Added packaging info and order code in Chapter 7.
(3) Updated shipment packaging Info in Chapter 7.

(4) Updated Chapter 8: Specification corresponding to Nordic’s new nRF52805 Objective
Product Specification V1.4.

(5) Updated declaration ID in Chapter 11.
(6) Updated list of Raytac’s Model no.
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