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Advantage of MDBT42Q & MDBT42Q-P series:

1.

Long working distance:

MDBT42Q: over 80 meters in open space.

MDBT42Q-P: up to 60 meters in open space.

Declaration ID includes all Nordic applied profiles.

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 MDBT42Q-ATM & MDBT42Q-PATM is a BT 5.2 stack (Bluetooth low energy or
BLE) module designed based on Nordic nRF52832 SoC solution, which incorporates:
UART interface in only central/master role for data bridge in compact size (L) 16 x (W) 10 x
(H) 2.2 mm.

2. AT command
2.1. List of supported commands

- Setting of scanned device name

- Setting of scanned base UUID/service UUID/TX character/RX character

- Setting of scanned RSSI threshold

- Choose data rate of 1M bps or 2M bps on-air

- Set TX output power in 5 levels.

- Set scanning time

- Enable/disable scanning

- Set LED pattern indicating scanning or connecting status

- 7 sets of UART baud rates

- Enable/disable UART flow control

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

- Support DC-to-DC and LDO power mode

- Use internal or external 32.768KHz oscillator

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

- System reset of hardware and software

- Set serial number and retrieve

- 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

- Enable/Disable Beacon information printed out through UART interface
(31 bytes beacon)

- Support scan Beacon company ID/UUID (31 bytes beacon)



2.2. AT command sets

2.2.1.“Write” Commands

No. Command Description

) AT+NAME Set scanned 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+SCANOLDSTART Set to start scanning paired device

(4) AT+SCANNEWSTART Set to start scanning ALL devices

(5) AT+SCANSTOP Set to stop scanning

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

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

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

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

(10) AT+BAUDRATE57600 Set UART baud rate at 57600 bps,n,8,1

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

(12) AT+BATEATE230400 Set UART baud rate at 230400 bps,n,8,1
(recommended enabling flow control)

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

(14) AT+FLOWCONTROLDIS Disable UART flow control

(15) AT+FLOWCONTROLEN Enable UART flow control

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

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

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

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

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

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

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

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

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




No. Command Description
(25) AT+PHYMODE1MBPS Set PHY mode at 1Mbps
(26) AT+PHYMODE2MBPS Set PHY mode at 2Mbps
(27) AT+WAKEUPLOW Set logic low at wake-up when in deep sleep
(28) AT+WAKEUPHIGH Set logic high at wake-up when in deep sleep
Set idle time (Hex)
e.g. 0x001E (min. 30secs),
(29) AT+IDLETIMELtttt
0x0258 (Max. 600secs)
0x0000 (forever)
Set time of scanning of paired device (Hex)
e.g. 0x001E (min. 30secs),
(30) AT+SCANOLDTIMELtttt
0x0258 (Max. 600secs)
0x0000 (forever)
Set time of scanning all devices (Hex)
e.g. 0x001E (min. 30secs),
(31) AT+SCANNEWTIME( ttt
0x0258 (Max. 600secs)
0x0000 (forever)
(32) AT+DCDCDIS Disable DC to DC converter
(33) AT+DCDCEN Enable DC to DC converter
Set connection interval mode for Peripheral 20ms/40ms
(34) AT+CONNECTINTERVALMODEO
usage (min. 20ms / Max. 75ms),
Set connection interval mode for Peripheral 8ms/8ms
(35) AT+CONNECTINTERVALMODE1
usage (min. 8ms / Max. 8ms)
Set LED idle pattern (Hex), where
n = time when LED on, f = time when LED off
e.g. 0x0064 (min. 100ms)
(36) AT+IDLEPATTERNnnnnffff

0x1388 (Max. 5,000ms)
0x00000000 (off)
OXFFFFFFFF (on)




No. Command Description

Set LED connecting pattern (Hex), where
n = time when LED on, f = time when LED off
e.g. 0x0064 (min. 100ms)

0x1388 (Max. 5,000ms)

0x00000000 (off)

OxFFFFFFFF (on)

(37) AT+CONNECTPATTERNnNnNnnffff

Set LED pattern for scanning paired device (Hex), where
n = time when LED on, f = time when LED off
e.g. 0x0064 (min. 100ms)

0x1388 (Max. 5000ms)

0x00000000 (off)

OxFFFFFFFF (on)

(38) AT+SCANOLDPATTERNnNnNnnffff

Set LED pattern for scanning all devise (Hex), where
n = time when LED on, f = time when LED off
e.g. 0x0064 (min. 100ms)

0x1388 (Max. 5000ms)

0x00000000 (off)

OxFFFFFFFF (on)

(39) AT+SCANNEWPATTERNNNNnNffff

Set serial number

(40) AT+SERIALNOnnnnnnnn
e.g. AB0O00001, fixed 8-character length

(41) AT+RESPONSEDIS Disable response when sending “write” command
(42) AT+RESPONSEEN Enable response when sending “write” command
(43) AT+DISCONNECT Terminate the connection

Set RSSI threshold for scanning all devices (Ascii),

(44) AT+RSSITHRESHOLDnnn
e.g. -69 (min.); -29 (Max.)

(45) AT+BEACONINFODIS Disable scanning beacon (31 bytes)

Enable scanning beacon (31 bytes)

When AT+BEACONINFOEN is set, the device become a
BEACON SCANNER only. If you want to exchange
data, please set “AT+BEACONINFODIS”.

(46)  AT+BEACONINFOEN

Set company ID for beacon (Hex),

(47) AT+COMPANYIDdddd
e.g. 0x004C (for Apple ID)




No. Command Description
AT+BEACONUUID
Set UUID for beacon (Hex),
(48) uuuuuuuUUUUUuuuu
e.g. 0112233445566778899AABBCCDDEEFFO0
uuuuuuuuUUUUUuuu
Set TX character UUID for NUS (Hex),
(49) AT+TXCHARACTERUUIDuuuu
e.g. 0x0003
Set RX character UUID for NUS (Hex),
(50) AT+RXCHARACTERUUIDuuuu
e.g. 0x0002
Set service UUID for NUS (Hex),
(51) AT+SERVICEUUIDuuuu
e.g. 0x0001
Set base UUID for NUS (Hex),
AT+BASEUUID
e.g. 9ECADC240EE5A9E093F3A3B50000406E
(52) uuuuuuuUUuUuuuu
13th & 14t byte is reserved for service / TX character
uuuuuuuuUUUUUuuu
RX character UUID, always be 0000.
(53) AT+DEFAULT Back to default




2.2.2.“Read” Commands

No. Command Description

(1) AT?NAME To retrieve scanned 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 32.768KHz 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?IDLETIME To retrieve idle time (Hex)

(12) AT?SCANOLDTIME To retrieve time of scanning paired device (Hex)

(13) AT?SCANNEWTIME To retrieve time of scanning all devices (Hex)

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

(15) AT?CONNECTINTERVALMODE To retrieve status of connection interval mode

(16) AT?IDLEPATTERN To retrieve LED idle pattern (Hex)

(17) AT?CONNECTPATTERN To retrieve LED connecting pattern (Hex)

(18) AT?SCANOLDPATTERN To retrieve LED pattern when scanning paired device (Hex)
(19) AT?SCANNEWPATTERN To retrieve LED pattern when scanning all devices (Hex)
(20) AT?SERIALNO To retrieve serial number

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

(22) AT?RESPONSE To retrieve status of response

(23) AT?RSSITHRESHOLD To retrieve scanning new RSSI threshold value (Ascii)
(24) AT?CONNECTRSSI To retrieve RSSI value when in BLE connection (Ascii)
(25) AT?BEACONINFO To retrieve beacon information

(26) AT?COMPANYID To retrieve company ID value (Hex)

(27)

AT?BEACONUUID

To retrieve beacon UUID value (Hex)




No. Command Description

(28) AT?TXCHARACTERUUID To retrieve TX character UUID value (Hex)
(29) AT?RXCHARACTERUUID To retrieve RX character UUID value (Hex)
(30) AT?SERVICEUUID To retrieve service UUID value (Hex)

(31) AT?BASEUUID To retrieve base UUID value (Hex)

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

10



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 dis (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 = 1Mbps; 1 = 2Mbps)
0 wakeup low (default)
(10) AT?WAKEUP
(0 = low active; 1 = high active)
0000 (default: Hex, forever idle with no timeout,
(11) AT?IDLETIME
tttt: 0x0000)
0000 (default: Hex, forever scanning paired device
(12) AT?SCANOLDTIME
with no timeout, tttt: 0x0000)
0000 default: Hex, forever scanning ALL devices
(13) AT?SCANNEWTIME
with no timeout, tttt: 0x0000)
0 dcdc dis (default)
(14) AT?DCDC

(0 = disabled; 1 = enabled)

1"



No.

Command

Response

0 connect interval mode 0 (default)

(15) AT?CONNECTINTERVALMODE (0 = connection interval for Peripheral 20ms/40ms usage
1 = connection interval for Peripheral 8ms/8ms usage)
00640f3c (default: Hex, 0.1sec on / 3.9sec off,

(16) AT?IDLEPATTERN
nnnn: 0x0064, ffff: 0x0f3c)
00c80708 (default: Hex, 0.2sec on / 1.8sec off,

(17) AT?CONNECTPATTERN
nnnn: 0x00c8, ffff: 0x0708)
03e803e8 (default: Hex, 1sec on / 1sec off,

(18) AT?SCANOLDPATTERN
nnnn: 0x03e8, ffff: 0x03e8)

00640064 (default: Hex, 0.1sec on / 0.1sec off,

(19) AT?SCANNEWPATTERN
nnnn: 0x0064, ffff: 0x0064)

(20) AT?SERIALNO Display “ no data! ” string (default)

(21) AT?ADCVALUE Value varies from input voltage
1 response en (default)

(22) AT?RESPONSE
(0 = disable response; 1 = enable response)

(23) AT?RSSITHRESHOLD -51 (default: Ascii, nnn: -51)

0 beaconinfo dis (default)

(24) AT?BEACONINFO (0 = disable print beacon info.; 1 = enable print beacon
info.)

(25) AT?COMPANYID 004C (default: Hex, dddd: 0x004C)
0112233445566778899AABBCCDDEEFFO0

(26) AT?BEACONUUID (default: Hex, uuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUU:
0x0112233445566778899AABBCCDDEEFFO0)

(27) AT?TXCHARACTERUUID 0003 (default: Hex, uuuu: 0x0003)

(28) AT?RXCHARACTERUUID 0002 (default: Hex, uuuu: 0x0002)

(29) AT?SERVICEUUID 0001 (default: Hex, uuuu: 0x0001)
9ECADC240EE5A9E093F3A3B50000406E

(30) AT?BASEUUID (default: Hex, uuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUU:
0x9ECADC240EE5A9E093F3A3B50000406E)

(31) AT?ALLPARAMETERS Display value of all parameters, separated by "0x0d0x0a"

12



2.3. Default info

No. Description Default
(1) Scanned device name Raytac AT-UART
0x9E, OxCA, 0xDC, 0x24, 0x0E, OxE5, 0xA9, OxEO,
(2) Base UUID
0x93, OxF3, 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 1,000ms 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) Idle time Forever idle with no timeout
(12) Time of scanning paired device Forever scanning for paired device with no timeout
(13) Time of scanning all devices Forever scanning for all devices with no timeout
(14) Status of DC-to-DC converter Disabled
Set at min. 20ms and Max. 75ms for Peripheral
(15) Connection interval mode
20ms/40ms usage
(16) Idle LED pattern 0.1sec on / 3.9sec off
(17) Connecting LED pattern 0.2sec on / 1.8secs off
LED pattern for scanning
(18) 1sec on / 1sec off
paired device
LED pattern for scanning
(19) 0.1sec on / 0.1sec off
all devices
(20) Serial number Display “ no data! ” string
Value varies from input voltage between
(21) ADC value
0x0000 ~ 0x03FF (Hex).
(22) State of response Enabled

13



No. Description Default
(23) Scanning new RSSI threshold -51 (Ascii).

0x01, 0x12, 0x23, 0x34, 0x45, 0x56, 0x67, 0x78,
(24) Beacon UUID

0x89, 0x9A, 0xAB, 0xBC, 0xCD, 0xDE, OxEF, 0xFO
(25) Company ID 0x004C

14



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) NC No function Not connected

(5) NC No function Not connected

(6) NC No function Not connected

(7) NC No function Not connected

(8) NC No function Not connected

©) DEC4 Power 1V3 regulator supply decoupling. Input from DC/DC

converter. Output from 1V3 LDO .

(10) DCC Power DC/DC converter output pin

(11) VDD Power Power-supply pin

(12) GND Ground The pad must be connected to a solid ground plane
NC No function Not connected when using internal RC (LFXO)

(13) Connecting to 32.768KHz crystal when using external
XL1 Analog input s
NC No function Not connected when using internal RC (LFXO)

(14) Connecting to 32.768KHz crystal when using external
XL2 Analog input LEXO

(15) ADC Analog input 10bit resolution ADC is always on and update every 200ms

(16) Indicator Output / Logic Output logic is selective about the action of BT connection

17) Connecting Output Setting of LED pattern is changeable when it is active-low
or Adver. LED

(18) UART RTS Output RTS, request to send

(19) UART TX Output UART transmitter

(20) UART CTS Input CTS, clear to send

(21) UART RX Input UART receiver

15



Pin No. Name Pin Function Description
Output logic is selective about the action of wakeup from
(22) Wakeup Input / Logic
deep sleep
Active-high with internal pull-high to disable hardware
(23) UART PD Input
UART interface. The default is disabled.
(24) GND Ground The pad must be connected to a solid ground plane
Active-low with internal pull-high for
Flash
(25) Input 0.48sec < logic low = 1sec and return to logic high,
Default
then system will back to default.
(26) NC No function Not connected
(27) NC No function Not connected
(28) NC No function Not connected
(29) NC No function Not connected
(30) NC No function Not connected
(31) NC No function Not connected
(32) NC No function Not connected
(33) NC No function Not connected
(34) NC No function Not connected
(35) RESET Input Active-low to enable hardware system RESET pin
(36) SWDCLK Digital input Serial Wire debug clock input for debug and programming
(37) SWDIO Digital 1/0 Serial Wire debug I/O for debug and programming
(38) NC No function Not connected
(39) GND Ground The pad must be connected to a solid ground plane

16



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 before 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 260 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 pin to turn off UART interface.

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

1. Output low to flash default pin to enable the module to receive AT commands when BT
is connected. Please keep it LOW during the whole time when sending AT commands.

2. Send “AT?ADCVALUE” or “AT+DISCONNECT” or “AT?CONNECTRSSI” or
“AT+SCANNEWSTART” or “AT+SLEEP”.

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

17



3.2. How to return to setting of default flash
* 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.

18



® Default definition of LED status

Mode LED Status
0.1%¢
Idle LI 3.9% L (continue)
0.1 sec ON/ 3.9 secs OFF
0.230
Connected I—I 1.8 L(cnntinue}
0.2 sec ON/ 1.8 secs OFF
Scan the

paired device

150

1 sec ON/ 1 sec OFF

Scan
all devices

0.1%%

_LI_L (continue)

0.1%¢
0.1 sec ON /0.1 sec OFF

19



3.3. How to start scanning

This section describes how to start scanning using a physical button (hardware) or the AT
Command (firmware) under various occasions. Before getting started, here are some notes
applied to both methods.

® Each central device is only able to pair with 1 Peripheral.

® The device will be in idle directly when it is powered or not in BLE connection. It will go
into deep sleep after a given timeout (no timeout in default).

® A few criteria must be met in order to complete BLE connection:

Under Under
Paired Scanning All-Devices Scanning
Base UUID v v
Service UUID v v
Device name v v
RSSI Threshold v
Mac Address J
in Paired Record
RF Data Rate v v

20



® Use Key/Button

START Scanning Paired Device --- (a)
- Press the button for less than 2 seconds and release it to start scanning paired device.

START Scanning All Devices --- (b)
- Press the button for 2 seconds or longer directly to start scanning all devices.

STOP Scanning Paired / All Device(s)

- Press the button for less than 2 seconds and release it to stop scanning. The device will
be back to idle and go into deep sleep after a given a timeout (no timeout in default).

How to Start Scanning

Paired Device All Devices
Device Status
Idle (@)’ (b)
BLE Connection Not Available (b)
Scanning Paired Device Not Available (b)

Remark 1: The device stays in idle when there is no paired record.

21



® Use AT command

START Scanning Paired Device --- (a)
- Enter “AT+SCANOLDSTART” to start scanning paired device.

START Scanning All Devices --- (b)
- Enter “AT+SCANNEWSTART” to start scanning all devices.

STOP Scanning Paired / All Device(s)

- Enter “AT+SCANSTOP?” to stop scanning. The device will be back to idle and go into
deep sleep after a given timeout.

How to Start Scanning

Paired Device All Devices
Device Status
Idle (@)’ (b)
BLE Connection Not Available (b)
Scanning Paired Device Not Available (b)

Remark 1: The device stays in idle when there is no paired record.

22



4. Report of data transmission

All testing is done under PHY mode at 1M bps and D.L. means “Data Length” and D.l. means “Data Interval” in the table.

4.1. MCU — Peripheral (MDBT42Q-AT/MDBT42Q-PAT) — Central — Console
Central Peripheral Baud Flow MCUD.L. MCUD.IL 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 X
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 X
115200 244 30 999432 124 8
Max = 75ms Max = 40ms
244 30 999432 124 8
min = 20ms min = 20ms X
460800 244 25 999432 103 9.7
Max = 75ms Max = 40ms
64 60 262152 273
X
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
X
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
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4.2. MCU — Central — Peripheral (MDBT42Q-AT/MDBT42Q-PAT) — Console

Central Peripheral Baud Flow MCU D.L. MCU D.I. 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 X
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 X
115200 244 30 999432 124 8
Max = 75ms Max = 40ms
244 30 999432 124 8
min = 20ms min = 20ms X
460800 244 18 999432 74 13.5
Max = 75ms Max = 40ms
64 60 262152 273
X
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
X
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
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5. Product dimension
5.1. PCB dimensions & pin indication

- MDBT42Q-ATM

- 10 44—#

16
PPN P PP P P PN PP BN

VYV  anmmmmnnmannaRN

Top 2. Bottom

Top View

PCB Size (in mm)

Min | Norm | Max

GND GND L 16
NC W |-015| 10 |+0.20
SWDIO
SWDCLK H 22
NC RESET
NC NC
NC NC
NC NC
NC NC
NC NC
NC NC
DEC4 NC
Dcc NC
vDD NC
Flash default * Please be careful of the amount of solder

paste for P0.23 & P0.24. The module may
be lifted due to excess solder. Pads for
P0.23 & P0.24 can be omitted when two
GPIOs were not used.

GND

P0.00/XL1

P0.01/XL2
ADC

Indicator

Connect/ ADV LED
UART RTS

UART TX

UART CTS

UART RX

Wakeup

UART PD

GND

(Unit: mm)




- MDBT42Q-PATM

= 10 -
) [
B
O
m
o
o
)|
)|
o
o
-
A |
Top 2. Bottom
Top View
PCB Size (in mm)
Min | Norm | Max
GND GND L 16
NC W -0.15 10 | +0.20
SWDIO
SWDCLK H 22
NC RESET
NC NC
NC NC
NC NC
NC NC
NC NC
NC NC
DEC4 NC
DCcC NC
VDD NC
Flash default * Please be careful of the amount of solder
paste for P0.23 & P0.24. The module may
be lifted due to excess solder. Pads for
go4J8s5g8egxrpggses P0.23 & P0.24 can be omitted when two
(9'—'—43—'Er—‘-’|—xl—0
S8 S ZEEERZZ% GPIOs were not used.
aa -~ I5>255>5"°°3
E (Unit: mm)




5.2. Recommended layout of solder pad

)

as wide as possible

-

«——— as wide as possible ——»

Graphs are all in Top View, Unit in mm.

Top View

N4

No>grou

pa

I N I

=
A

Toplayer no ground pad

Top View (Unit: mm)

/1 Antenna area

|
|
|
|
|
|
—

Top View (Unit: mm)

<53 No ground pad (as wide as possible)
I Toplayer no ground pad
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Top View (Unit: mm)

10

x2 pad 1.4x0.8mm

x37 pad 1.4x0.4mm

14t



5.3. RF layout suggestion (AKA, antenna 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 sales@raytac.com or your contact at
Raytac with title “Layout reviewing — Raytac Model No. — YOUR company’s name”.

[XJ No Ground-Pad Area

£
£
@
™

%Y
00’

D

AN

CORRSIEPSIEEALEEKL

Ground Area

Top View


mailto:sales@raytac.com

Please add via holes in GROUND area as many

as possible, especially around the four corners.
£

A A

3.8m

10mm

]

Top View
XJ No Ground-Pad Area

) 9.9.9.9.9.9.9.9.9.9.9.9.

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

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.

O


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

6. Main chip solution

RF IC Crystal Frequency

Nordic NRF52832 32MHz

32MHz crystal is already inside the module.
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/. Shipment packaging information

Model Antenna Photo

MDBT42Q-ATM Chip/Ceramic

MDBT42Q-PATM PCB/Printed

- Unit weight of module:
MDBT42Q-ATM: 0.64g (+0.02g) ; MDBT42Q-PATM: 0.62g (+0.02g)

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

Tray Tape & Reel
:\:I:r? Package Q'ty) 88 pcs per tray 1,500 pcs per reel
;Zr:igrf::)tems 1,760 pcs 1,500 pes
gji‘&?;ﬂﬁ?iﬁ" 37 x 21 x 13 37 % 36 x 6
Gross Weight about 2.8 kgs about 1.9 kgs
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7.1. Marking on metal shield

7.1.1. Label

Raytac Corporation
FCC ID: SH6MDBT42Q
IC: 8017A-MDBT42Q
CMIIT ID: 2016DJ4571
Model No.: MDBT42Q

c € @ [R1201-160496

7.1.2. Dot marking

Dot Date Code

Yellow + Blue before 019

Blue 019 and later
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7.2. Packaging info
7.2.1. Tray packaging

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

Before July 15, 2022

w
w
o
o

' 10.20 by ™
5 et e  w
ﬂmmmmmmmmmmm
e B e s i
ﬁ DDDDDDDDDDD[
= 8 O O e o B e s e e
Weoooooeaoso |
1 I o o 1 o e e A
o o M e S O
\\ £8.00 LTE\ _/
0 = _, \ Unit: mm
t |

-
-

After July 1°', 2022

=l
0|
o

Unit: mm

35



7.2.2. Reel packaging

@

+0.1

@)

16.00£0.1

4,0040.1 @

2.00£0.1 @

R

¢

N\
/¢¢¢%¢¢

G d e d b

f=}
+
(WS
[41]
™M

#4‘\35
7 =t

10.40

@9
W | 32.00|%0.30
P1 16.00 | £0.10
E1 1.75| *0.10
F 14.20 £0.10
DO 1.50 | +0.1/-0
PO 4.00|%0.10
P2 2.00 £0.10
A0 | 10.40|%0.10
B0 | 16.40|%*0.10
KO 2.60%0.10
T 0.30 | £0.05

16.40

(&
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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
MDBT42Q-ATM MD-240A2-S37 MD-240A2-S37R
MDBT42Q-PATM MD-240A2-S38 MD-240A2-S38R

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

Any technical spec shall refer to Nordic’s official documents as final reference. Contents
below are from “nRF52832 Product Specification v1.9”, visit the link to view full spec.

8.1. Absolute maximum ratings

Supply voltages

VDD

VSS

1/0 pin voltage

Vuo, vDD <36V

V[_,Io, VDD >3.6V

NFC antenna pin current

InFc1/2

Radio

RF input level

Environmental QFN48, 6x6 mm package
Storage temperature

MSL (moisture sensitivity level)
ESD HBM (human body model)
ESD CDM (charged device model)
Flash memory

Endurance

Retention

8.2. Operation conditions

Symbol Parameter

VDD Supply voltage, independent of DCDC enable
tr_vop Supply rise time (0 V to 1.7 V)

TA Operating temperature

Min.

-0.3

-0.3
-0.3

10 000
10 years at 85°C

Max.

+3.9
0

VDD +0.3V
39V

80

10

+125

1000

Min.

1.7

-40

Nom.

3.0

25

Unit

mA
dBm
°C

kv
v

Write/erase cycles

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.
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https://docs.nordicsemi.com/bundle/ps_nrf52832/page/nrf52832_ps.html

8.3. Electrical specifications

8.3.1. General radio characteristics

Symbol Description Min. Typ. Max. Units
fop Operating frequencies 2360 2500 MHz
feuproG RES PLL programming resolution 2 kHz
foucHse PLL channel spacing 1 MHz
foETa,1m Frequency deviation @ 1 Mbps +170 kHz
foEwTa BLE 1M Frequency deviation @ BLE 1 Mbps +250 kHz
foETA 2m Frequency deviation @ 2 Mbps +320 kHz
foETa BLE 2M Frequency deviation @ BLE 2 Mbps +500 kHz
faksps On-the-air data rate 1 2 Mbps

8.3.2. Radio current consumption (Transmitter)

Symbol Description Min. Typ. Max. Units
ITx,PLUSAdBM,DCDC TX only run current (DCDC, 3V) Ppg =+4 dBm 7.5 mA
Itx, PLUSAdBM TX only run current Pgr = +4 dBm 16.6 mA
I1x,0dBM,DCDC TX only run current (DCDC, 3V)Pge = 0dBm 5.3 mA
Itx,0dBM TX only run current Pgg = OdBm 11.6 mA
Itx, MINUS4dBM,DEDC TX only run current DCDC, 3V Pgg = -4dBm 4.2 mA
Ity MINUSAdBM TX only run current Pgr = -4 dBm 9.3 mA
I%, MINUS8dBM,DCDC TX only run current DCDC, 3V Ppg = -8 dBm 3.8 mA
Ity MINUSBdBM TX only run current Pgr = -8 dBm 8.4 mA
Itx,miNus12dBm,Dcoe X only run current DCDC, 3V Ppe =-12 dBm 35 mA
ITx, MINUS12dBM TX only run current Pgg = -12 dBm 7.7 mA
Itx,minus16dem,Dcoc TX only run current DCDC, 3V Pgp = -16 dBm 33 mA
Itx, MINUS16dBM TX only run current Pgr = -16 dBm 7.3 mA
Itx,MiNnUs20dBm,Dcoe TX only run current DCDC, 3V Pgpe=-20 dBm 3.2 mA
It MINUS20dBM TX only run current Pgr = -20 dBm 7.0 mA
Itx,miNusaodem,pcoc TX only run current DCDC, 3V Pge = -40 dBm 2.7 mA
ITx, MINUS40dBM TX only run current Pgg = -40 dBm 59 mA
IsTART, TX,DCDC TX start-up current DCDC, 3V, Pge =4 dBm 4.0 mA

IsTART,TX TX start-up current, Pge =4 dBm 8.8 mA



8.3.3. Radio current consumption (Receiver)

Symbol
Irx,1m,DCDC
IR, 1M
Irx,2m,DCDC
lrx,2m
IsTART,RX,DCDC

ISTART,RX,LDO

Description

RX only run current (DCDC, 3V) 1Msps / 1Msps BLE
RX only run current 1Msps / 1Msps BLE

RX only run current (DCDC, 3V) 2Msps / 2Msps BLE
RX only run current 2Msps / 2Msps BLE

RX start-up current (DCDC 3V)

RX start-up current (LDO 3V)

8.3.4. Transmitter specification

Symbol
Pge
Prec
Prrcr

Prr1,1

PRe2,1

PRr1,2

PRe2,2

PRF1,2,8LE

Prra2 BLE

Description

Maximum output power

RF power control range

RF power accuracy

1st Adjacent Channel Transmit Power 1 MHz (1 Msps Nordic
proprietary mode)

2nd Adjacent Channel Transmit Power 2 MHz (1 Msps Nordic
proprietary mode)

1st Adjacent Channel Transmit Power 2 MHz (2 Msps Nordic
proprietary mode)

2nd Adjacent Channel Transmit Power 4 MHz (2 Msps Nordic
proprietary mode)

1st Adjacent Channel Transmit Power 2 MHz (2 Msps BLE mode)
2nd Adjacent Channel Transmit Power 4 MHz (2 Msps BLE mode)

8.3.5. Receiver operation

Symbol

PRy, max
Psens,m,im
PSENs,IT,sp,1M,BLE

PSEns,T,Lp,1M,BLE

Psens,iT,2m

PsEns,im,sp,2m,BLE

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

Description

Maximum received signal strength at < 0.1% BER

Sensitivity, 1Msps nRF mode®

Sensitivity, 1Msps BLE ideal transmitter, <=37 bytes BER=1E-32
Sensitivity, 1Msps BLE ideal transmitter >=128 bytes BER=1E-4 3

Sensitivity, 2Msps nRF mode *
Sensitivity, 2Msps BLE ideal transmitter, Packet length
<=37bytes

address correlation, the typical sensitivity for this mode is degraded by 3dB.
2. As defined in the Bluetooth Core Specification v4.0 Volume 6: Core System Package (Low Energy Controller Volume).

3. Equivalent BER lim
4. Same as remark 1.

it < 10E-04.

Min.

Min.

Min.

Typ. Max.
54

11.7

58

12.9

3.5

7.5

Typ. Max.

24

-25

-50

-25

-50

-20
-50

Typ. Max.

-93
-96
-95

-89
-93

Units
mA
mA
mA
mA
mA
mA

Units
dBm
dB
dB
dBc

dBc

dBc

dBc

dBc
dBc

Units
dBm
dBm
dBm

dBm

dBm

dBm
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Symbol

PSENS,DT,SP,2M,BLE

IJSENS, IT,LP,2M,BLE

PSENS,DT,LP,2M,BLE

Description

Sensitivity, 2Msps BLE dirty transmitter, Packet length

<=37bytes
Sensitivity, 2Msps BLE ideal transmitter >= 128bytes

Sensitivity, 2Msps BLE dirty transmitter, Packet length >=

128bytes

8.3.6. RX selectivity

Symbol
C./Ill\-'Lco—channel
C/lam,AMHz
C/lam,+1mHz
C/11m, 2MHz
C/lam,+2mHz
C/lam,3mHz
C/l1m,+3MHz
C/lym,+6MHz
C/'lM BLE,co-channel
C/11MBLE,-1MHz
C/14MBLE,+1MH:z
C/l1MBLE,-2MHz
C/11MBLE +2MH:z
C/14MBLE >3MH:z
C/l4MBLE,image
C/11MBLE,image, 1MHz
C/|2I\-'1,co—channe|
C/lam,2MHz

C/lan 220z
C/lam,-amtz
C/lam,+amz
C/1am,-6MHz
C/lam,+6MHz
C/lam,212MHz
C/'ZM BLE,co-channel
C/13MBLE 2MHz
C/12MBLE,4MHz
C/12MBLE,26MH:z
C/IoMBLE image

C/IoMBLE image, 2MHz

Description

1Msps mode, Co-Channel interference

1 Msps mode, Adjacent (-1 MHz) interference

1 Msps mode, Adjacent (+1 MHz) interference

1 Msps mode, Adjacent (-2 MHz) interference

1 Msps mode, Adjacent (+2 MHz) interference

1 Msps mode, Adjacent (-3 MHz) interference

1 Msps mode, Adjacent (+3 MHz) interference

1 Msps mode, Adjacent (=6 MHz) interference

1 Msps BLE mode, Co-Channel interference

1 Msps BLE mode, Adjacent (-1 MHz) interference
1 Msps BLE mode, Adjacent (+1 MHz) interference
1 Msps BLE mode, Adjacent (-2 MHz) interference
1 Msps BLE mode, Adjacent (+2 MHz) interference
1 Msps BLE mode, Adjacent (23 MHz) interference

Image frequency Interference

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

2Msps mode, Co-Channel interference

2 Msps mode, Adjacent (-2 MHz) interference

2 Msps mode, Adjacent (+2 MHz) interference

2 Msps mode, Adjacent (-4 MHz) interference

2 Msps mode, Adjacent (+4 MHz) interference

2 Msps mode, Adjacent (-6 MHz) interference

2 Msps mode, Adjacent (+6 MHz) interference

2 Msps mode, Adjacent (212 MHz) interference

2 Msps BLE mode, Co-Channel interference

2 Msps BLE mode, Adjacent (+2 MHz) interference
2 Msps BLE mode, Adjacent (+4 MHz) interference
2 Msps BLE mode, Adjacent (26 MHz) interference

Image frequency Interference

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

Min.

Min.

Typ.

-93

-92
-92

Typ.

Max.

Max.

Units

dBm

dBm
dBm

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

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.
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8.3.7. RX intermodulation

Symbol
Pivb,1m

PiMb,1m,BLE

Pimp,2m

PimD,2m,BLE

Description

IMD performance, 1 Msps (3 MHz, 4 MHz, and 5 MHz offset)
IMD performance, BLE 1 Msps (3 MHz, 4 MHz, and 5 MHz
offset)

IMD performance, 2 Msps (6 MHz, 8 MHz, and 10 MHz offset)

IMD performance, BLE 2 Msps (6 MHz, 8 MHz, and 10 MHz
offset)

Min.

Typ.
-33
-30

-33
-32

Max.

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

Symbol

trxen

trxen,FasT

trxpisasLE

trxDISABLE,2M

tRxen

tRxEN, FAST

tswrren

tRXDISABLE

Erxchain

tRxcHAIN

trxcHAIN,2M

Description

Time between TXEN task and READY event after channel
FREQUENCY configured

Time between TXEN task and READY event after channel
FREQUENCY configured (Fast Mode)

Time between DISABLE task and DISABLED event when the
radio was in TX and mode is set to 1Msps

Time between DISABLE task and DISABLED event when the
radio was in TX and mode is set to 2Msps

Time between the RXEN task and READY event after channel
FREQUENCY configured in default mode

Time between the RXEN task and READY event after channel
FREQUENCY configured in fast mode

The minimum time taken to switch from RX to TX or TX to RX
(channel FREQUENCY unchanged)

Time between DISABLE task and DISABLED event when the
radio was in RX

TX chain delay

RX chain delay

RX chain delay in 2Msps mode

Typ.

140

40

140

40

20

0.6
9.4

Max.

Units
dBm

dBm

dBm

dBm

Units

us

us

us

us

us

us

us

us

us

us

us
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8.3.9. RSSI specifications

Symbol Description Min. Typ.
RSSlacc RSSI Accuracy Valid range -90 to -20 dBm 12
RSSIRESOLUTION RSSI resolution 1
RSSlperion Sample period 0.25
Symbol Description Min.
WepasH CPU wait states, running from flash, cache disabled 0

WL ASHCACHE CPU wait states, running from flash, cache enabled 0
Wpram CPU wait states, running from RAM

| DDELASHCACHE CPU current, running from flash, cache enabled, LDO

| DDFLASHCACHEDCDC CPU current, running from flash, cache enabled, DCDC 3V

lppELASH CPU current, running from flash, cache disabled, LDO

|pDELASHDCDC CPU current, running from flash, cache disabled, DCDC 3V

IpDRAM CPU current, running from RAM, LDO

|bprRAMDCDC CPU current, running from RAM, DCDC 3V

| DDFLASH/MHz CPU efficiency, running from flash, cache enabled, LDO

|DDFLASHDCDC/MHzZ CPU efficiency, running from flash, cache enabled, DCDC 3V

CMEpasH CoreMarks, running from flash, cache enabled

CM gL aSH/MHz CoreMark per MHgz, running from flash, cache enabled

CMEgasH/mA CoreMark per mA, running from flash, cache enabled, DCDC 3V

Symbol Description Min.
loN_RAMOFF_EVENT System ON, No RAM retention, Wake on any event

lon_RAMON_EVENT System ON, Full RAM retention, Wake on any event

lon_RAMOFF_RTC System ON, No RAM retention, Wake on RTC

loFF_RAMOFF_RESET System OFF, No RAM retention, Wake on reset

loFF_RAMOFF_GPIO System OFF, No RAM retention, Wake on GPIO

IDFF_RAMDFF_LPCDMP SVStem OFF, No RAM retention, Wake on LPCOMP

loFF_RAMOFF_NFC System OFF, No RAM retention, Wake on NFC field

loFF_RAMON_RESET System OFF, Full 64 kB RAM retention, Wake on reset

Max.

Typ. Max.

7.4
3.7
8.0
3.9
6.7
33
125

58
215
3.36

58

Typ. Max.
1.2
1.5
1.9
0.3
0.3
1.9
0.7
0.7

Units
dB
dB

us

Units

mA
mA
mA
mA
mA
mA
ua/
MHz
uA/
Coreh
Coreh
MHz
Coreh

mA

Units
LA
LA
LA
LA
LA
pA
HA
LA
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9. Antenna

9.1. MDBT42Q series

Test Result

Frequency (MHz) | 2400 | 2410 | 2420 | 2430 | 2440 | 2450 | 2460 | 2470 | 2480 | 2490 | 2500
Gain (dBi) 368 | 291 | 234 | 198 | 166 | -160 | 177 | 209 | 260 | 335 | -410
Peak EIRP (dBm) | 368 | =291 | 234 | 198 | 166 | 160 | 177 | 209 | 260 | 335 | 410
Directivity (dBi) 498 511 512 502 493 476 458 438 411 377 342
Free Space
EIRP (2450 MHz) — XY cut
2450 MMz
g
Max: 4
Min: .22
Scale: 2div
Free Space
EIRP (2450 MHz) — XZ cut
Total
2450 MHz
E
g
a
Max: 2
Min: 16
Scalo: 2div
Free Space
EIRP (2450 MHz) — YZ cut
2450 MHz
g
Max: .2
Min: 20
Scale: 2div
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9.2. MDBT42Q-P series

Test Result
Frequency (MHz) 2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Gain (dBi) -3.87 -3.06 -2.31 -2.01 -2.04 -2.31 -2.24 -1.598 -1.61 -1.71 -1.97
Peak EIRP (dBm) -3.87 -3.06 -2.31 -2.01 -2.04 -2.31 -2.24 -1.96 -1.61 -1.71 -1.97
Directivity (dBi) 3.79 4.00 425 4.17 3.86 3.51 3.54 39N 4.39 4.44 4.45
Free Space
EIRP (2450 MHz) — XY cut
Total
2450 MHz
3
:
Max: 5
Min: -25
Scale: §div
Angle ()
Free Space
EIRP (2450 MHz) — XZ cut
Total
2450 Mz
£
2
Max: 5
Min: -25
Scale: 5/div
Angle ()
Free Space
EIRP (2450 MHz) — YZ cut
Total
2450 MHz
€
S
Max: 5
Min: -25
Scale: §/div
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10. Reference circuit

Module is pre-programmed with Raytac’s AT command firmware. Default is
‘LDO 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.

—C14
1uF
CHINNCC
o)
{l =
12 100F ~ [Fleke co|ml<r|c0|c\l| -
M1
—{F=r—— C0o35RRERSE o
12pF 12 poC eI aNA z
cis e s oo ERugprrErE o
| TémeKHZXLZ 14 po.o1/X2
1'; - ADC 02— P0.02 ATM
P o indicator 19— P0.03 MDBT42Q-MODULE
e Connect/ADV LED OT P0.04 NRF52832QFN
UART RTS OT P0.05
UART TXOT‘ P0.06
UART CTS 021— P0.07
UART RXOT P0.08
Wakeup O55— 53 P0.09 =
UARTPDOSI— P010 —aosworwoomlSay
GND ‘—.‘—.‘-_‘-.‘-.‘—.‘—.‘—.‘-.chof\!o
coocoocooooocli=T=cZ
— (ST e a WY WY T A WY e WY o 0: nnaood
f L s Lglvllo L
Flash default
RESET
SWCLK
SWDIO O———

46



11. Certification
11.1. Declaration ID for Bluetooth

BT 5.4

Declaration ID $ QDID(s) $ Company & Specification Name
D066910 232392 - End Product Raytac Corporation 54
> 228005 - Component
(Tested)

BT 5.1

Declaration ID ¥ QDID(s) s Company *  Specification Name
D047708 139361 - End Product Raytac Corporation 51
Declaration ID + QDID(s) ¥ Company s Specification Name

D053149 159932 - End Product Raytac Corporation 52

L]

4

4



11.2. FCC certificate (USA)

BLE 1 Mbps

telefication

TCB

GRANT OF EQUIFPMENT
AUTHORIZATION

Certification

Issued Under the Authority of the

Federal Communications Commission

Raytac Corp.

5F., No.3, Jiankang Rd., Zhonghe Dist.,
Mew Taipei City,, 23586

Taiwan

Attention: Venson Liao , R&D Manager

EGIUIPMENT AUTHORIZATION is hereby issued to the named

By:

Telefication B.W.
Edisonstraat 12a
Zevenaar, NL-6902 PK
Metherlands

NOT TRANSFERAELE

TCB

Date of Grant: 027212017

Application
Dated: 022172017

GRANTEE, and is VALID ONLY for the equipment identified hereon for

use under the Commission's Rules and Regulations listed below.

Remceon.

FCC IDENTIFIER:

Cutput  Fregquency Emission
Watts  Tolerance Designator

MName of Grantee:
Equipment Class: Digital Transmission System
Motes: BT 4.2 Module
Modular Type: Single Modular
Grant Notes FCC Rule Parts Rzgegiufm“ﬁ’:?_}
16C 24020 - 24800 0.0023

C2PC: To change module to be certified under portable device.
Power output listed 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. The antenna's as listed in this application must not be co-located or
operating in conjunction with any other antenna or transmitter. 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.

Certificate No.:
162181172/AA/01

Mohammad Elhaj
Product Assessor
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BLE 2 Mbps

telefication

— i

1CB

GRANT OF EQUIPMENT
AUTHORIZATION

Certification

Issued Under the Authority of the

Faderal Communications Commission

Raytac Cormp.

5F.. Me.3, Jiankang Rd., Zhonghe Dist.,
Mew Taipei City,, 23586

Taiwan

Attention: Venson Liao , RED Manager

EGQUIPMENT AUTHORIZATION is hereby issued to the named

By

Telefication B.V.
Edisonstraat 12a
Zevenaar, NL-6202 PK
Metherdands

MNOT TRANSFERABLE

TCB

Date of Grant: 01/022018

Application
Dated: 12182017

GRANTEE, and is WALID OMLY for the equipment identified herean for

use under the Commission's Rules and Regulations listed below.

FCC IDENTIFIER:

Cutput  Frequency Emissicn
Watts Tolerance Designator

Hame of Grantee:
Equipment Class: Digital Transmission System
Motes: BLE Module
Modular Type: Single Modular
Frequen
Grant Notes FCC Rule Parts Haf;; (Mﬁz}
18C 2402.0 - 24800 0.0023

C2PC: add BTE.0 by Firmmerare amd chamge proeduct name to BLE module from BT 4.2 module. To chamge module

to be certified under portable device.

Power cutput listed 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. The antenna’s as listed in this application must not be co-located ar
operating in conjunction with any other antenna or transmitier. End-users may not be provided with the module
installation instructions. OEM integrators and end-users must be provided with transmitter operating conditions for

=atisfying AF exposure compliance.

Cerlificate Na.:
1621B1172/AAD2

George Lo
Froduct Assessor

(f%wﬁe Lo
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11.3. TELEC certificate (Japan)

BLE 1 Mbps

oo telefication

Chamber of Commerce
51565536
www, telefication.com

Certificate
RadoEq.ip:enthJAPAN

No: 201-160496 / 00

{ordinance of MPT N* 31,1984)

Product description: BT 4.2 Module
Trademark: Raytac
Type designation: MDBT42Q
Hardware / Software version:1/ 1
Variants: See Annex 3

Manufaciurer: Raytac Corporation
Address: 5F, No.3, Jiankang Rd., Zhonghe Dist.,
City- New Taipei 23586
Country: Taiwan

This statement is granted to:
Name: Raytac Corporation
Address: 5F, No.3, Jiankang Rd., Zhonghe Dist.,
City-New Taipei 23586
Country: Taiwan
This statement has THREE Annexes.

Zevenaar, 19 August 2016

Telefication, operating as Conformity Assessment Body (CAB 1D Number: 201) with respect to Japan, declares that
the listed product complies with the Technical Regulations Conformity Certification of Terminal equipment

CAB Iy @lk\
PRODUCTS

i i B RvA L 771
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BLE 2 Mbps

tlfication by telefication

LA EL

Chamber of Commerce u_
—
warw telefication.com

Certificate

af
Radio Equipment in JAPAN

No: 201-160496 / 02

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 equipment
{ordinance of MPT N® 37,1981)

Product description: BLE Module
Trademark: Raytac
Type designation: MDBT420Q
Hardware / Software version:1/1
Variants: See Annex 3

Manufacturer: Raytac Corporation
Address: 5F, No. 3, Jiankang Rd., Zhonghe Dist.
City: 23586 New Taipei City
Country: Taiwan
This certificate is granted to:

Name: Raytac Corporation
Address: 5F, No. 3, Jiankang Rd., Zhonghe Dist.
City: 23586 New Taipei City
Country: Taiwan
This certificate has THREE Annexes.

Zevenaar, 23 May 2019

David Chen PRODUCTS
Product Assessor HWJ« [: EM

-
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11.4. NCC certificate (Taiwan)

MDBT42Q Series

BLE 1 Mbps & 2 Mbps

.

4

L

»f- &)

HEREAFELA T
T EHIABH D R R w s

¥ i & BHARAREFAMRRS)
+ 3 Bt : BAETFAXEFRE | R 145K S = ]

Btk ®: HRAARTFARRS)

« # M 4 4% ¢ BLE Module
- Bk h% © Raytac
- A i : MDBT42Q

FHNDF(THHEE) - Fallsolizg

v AR ROR L e S SRS o il 32

% % B #3: 1054087 198 (MEE M : 1085064198) [ 1]
' |
wmemmEin:  |@ccaMI6LP1IBOT2 | 2 5 o

T+ EBARTER (EHAR ERAFM - HLRLFRETTHRFEL)
1.

BERERGBRELFGUFR AR A UARBEB PSR TWETUHMSH AR
REMLXSWMTEATRE BRNRAKER -

2 W THEAEH QA QLA MARTE AR T i BT F L8
C R A RO ERSBREA Bk SARNEF AR SRS L s MAE

2 IR e

MR N AT R A CETUHMERF - BN AR AR E A48
B 2 0T A0 B WIAR BB T AR, -

R FHERFTFHER:

(1N XSS E ) FNATR - TR T 27 HEIRBFHFHBAY LN E
AN PRR R RGZABERNE - SN EHRETAZEAFTHEERATEA TS HE
WiE RN FRAS) Bl RS TR TR ARMEN - WRSIEAAS
$h A A R RIREEAS - S RN M ECAIRE LR AT g HERUMN
Eatpeimoam= it -
ABHIFRRAER RN BRBGE - FRANEH WG4 -

MR igiEd - CCAMISLPIISOT2 21 K % 2 R FARE AR o W R &k




MDBT42Q-P Series

BLE 1 Mbps & 2 Mbps

n

.t-_ n
FAN
j‘L‘

+ -

BEERNGHLAT

TREEHHABH U RHENR

- ¥ F WHAEMRETH MRS

A B BATAREf TR L I5RSHX ]
Wik A BEBERETA M

- B 3 £ 4 : BLE Module
i We - Raytac
- A # : MDBT42Q-P .

B4 oh B (R W EE) e R S
T4 e AR o i S
# 8 B H9: 105F08/198(HREa M 108406H198) [

ssonmgAin . |@ccamisLp1igiTl

+—= BEAETFELA (BHAR - RAAFR - AEEFRET THERER)

1.

2.
iy

A RSN G MR L A B R T T M S 3SR A B
AN TN R RS S L

T 1 5 ] 4 8055 B B e 20 R LR AL A4 i B AR P e -
SRR SRy BN R R A A R AT E
A A

0 PR A AR, B P SE M RE O R R B o M e R T R B R
8 A B A AR 4R 8 W -

CER TR P i

(18R o 10 b e b (T OE A SR 48 JEETFT 0 G 8] - AR M H T AR A R LaE -

kbR A E Rkt 2 R - R EMHHTR2EA TR AT 2L TR
R RSRA TFEREE B PSR #2556 T MR - WAk
BETHEEAE Y B TRE - B RHMERAAZ LS FRERTE - P BHM
TR T T -

FABEH -G REAEN S et s  F RSB WS e -

ol & i at ok - CCAMIGLPIBOTZ ¥ 1 B-#4 2 R Ak & S s R R
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11.5. CE test report (EU)

BLE 1 Mbps & 2 Mbps

Report No.: ER2016/70008-05
Page: 1 of 53

C€

RED (2014/53/EU)
ETSI EN 300 328 v2.2.2: 2019

TEST REPORT
FOR
Applicant: Raytac Corporation
5F, Mo .3, Jiankang Rd., Zhonghe Dist., New Taipei City ,
23586, Taiwan
Product Name: BLE Module
Brand Name: Raytac
Model No.: MDBT42Q, MDBT42Q-P
Model Difference: MDBT420Q with Chip antenna,
MDBT420Q-P with PCB antenna
Report Number: ER/2016/70008-05
Issue Date: May 15, 2020
Date of Test: Jul. 04, 2016 ~ Mov. 28, 2017 {Original)

Apr. 16, 2020 ~May 04, 2020 (Updated)
Date of EUT Received: Jul. 04, 2016 (Original)

Apr. 16, 2020{Updated)
We hereby certify that:
The above equipment was tested by SGS Taiwan Lid., Electronics & Communication
Lahoratory for compliance with the requirements set forth in the European Standard ETSI
EN 300 328 w222 2015 under RED 2014/53/EU. The results of testing in this report apply
to the product system that was tested only. Other similar eguipment will not necessarily
produce the same results due to production tolerance and measurement uncertainties.

N e | 3
ClN;cHTER L

)

L
.._l.',IJII|I

Approved By:

Tosting labaramary
#ELS

v,
o e :
L il
I e

| ALY L _—
RN

£
Chun Chieh Chen / Supervisor eyl ™




SGS Reference No: MH/2019/40103C

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 lssue

Applicable Standards

Conclusion

MH/2019/40103C

MDBT42Q

MDBT42Q-P, MDBT42Q-U

BLE Module

Raytac

Raytac Corporation

5F, No.3, Jiankang Rd., Zhonghe Dist., New Taipei City , 23586, Taiwan
MH/2019/40103

May 13, 2019

EN 301 489 —1 ;.5 :2017-03 (Draft)

EN 301 489 —17 320 : 2017-03 (Draft)

EN 55032 : 2015+AC:2016-07

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

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:

é 'J,;.L/é /;’K, ,w/"-

SGS TAIWAN LTD.
Eddy Cheng
Technical Asst. Supervisor
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11.6. IC certificate (Canada)

BLE 1 Mbps

telefication bv
The Netherlands
Chamber of Commerce

telefication

5ISE5536
wrw telefication.com

CERTIFICATE

CERTIFICATION Mo.
Mo. DE CERTIFICATION

TELEFICATION MNo.
Mo. DE TELEFICATION

TEST SITE No.
Mo. DE LABORATOIRE
ISSUED TO
DELIVRE A

TYPE OF EQUIPMENT
GEMNRE DE MATERIEL

TRADE MAME AND MODEL
MARGIUE ET MODELE

CERTIFIED TO
CERTIFIE SELCON LE

TECHNICAL ACCEPTANCE

CERTIFICAT D'ACCEPTABILITE
TECHNIQUE

G017A-MDBT42Q
162170280/AA/01
4620A-5

Raytac Corporation

Bluetooth device

Raytac /| MDBT42C
Raytac /| MDBT42Q-P

SPECIFICATION RS5-102 ISSUE &
CAHIER DES CHARGES R55-247 EDITIOM 1

Cestification of equipment means only that the equipment has met the La cerification du matériel signifie saulement que le matériel a safisfait

requirements of the above-noted specification. Licence applicafions,
where applicable to use cerdified equipment, are acted on accordingly
by fhe Industry Canada issuing office and will d on the existing
radio environment, service and location of ion. This certificate 15
issued on condition that the holder complies and will continue to
comply with the requirements procedures issued by Industry
Canada. The equipment for which this certificate is issued shall not be
manufactured, imported, distributed, leased, offered for sale or sold
unless the equipment complies with the applicable technical
specifications and procedures issued by Industry Canada.

aux exigences de la norme indiquée ci-dessus. Les demandes de
licences necessaires pour lutilisation du matériel certifie sont traitées en
conséquence par le bureau de délivrance dindustrie Canada et
depeﬁaent des conditions radio ambiantes, du service et de
remplacement d'exploitation. Le présent certificat est délivé 3 la
condition que le fitulaire satisfasse ef continue de satisfaire aux
exigences et aux procédures dindustrie Canada. Le matériel 3 'égand
duguel le present certificat est délivre ne doit pas Eh\efd:nqle imports,
distribué, loug, mis en vente ou vendu & moins d'étre confiorme aux
pm-cedurﬁ et aux spécificaions techniques applicables publiées par
Industrie Canada.

ISHUED BY TELEFICATION BV, RECOGNIZED CERTIFICATION BODY BY INDUSTRY CANADA

DATE 21 Feb 2017 BY

This certificate has one annex.

DELIVRE PAR TELEFICATION BV, ORGANISME DE CERTIFICATION RECONNU PAR INDUSTRIE CANADA

I hersby attast thal Bhe subject eguipment was lested and found in compliance with the above-noled specificalion.
Jatfeste, par la présante, que le maldrial a [ Nobyet dessai el 8 8l juge conformea 4 la speaificalion oi-dassus

Mohammad Elhaj
Product Assessor

€N
e PRODILTS
. i

RvAL7H
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BLE

telefication by
The Netherlands
Chamber of Commerce

2 Mbps

telefication

.| —
51565536

www telefication.com

TECHNICAL ACCEPTANCE CERTIFICAT D'ACCEPTABILITE
CERTIFICATE TECHNIQUE
CERTIFICATION No.
No. DE CERTIFICATION 8017A-MDBT42Q
TELEFICATION Na.
No. DE TELEFICATION 162170280/AAI02
TEST SITE No.
No. DE LABORATOIRE 4620A-5
:JSELUI\EEETE Raytac Corporation
TYPE OF EQUIPMENT .
GENRE DE MATERIEL Bluetooth device
TRADE NAME AND MODEL Raytac / MDBT42Q
MARQUE ET MODELE Raytac / MDBT42Q-P
CERTIFIED TO SPECIFICATION RSS-102 ISSUE 5
CERTIFIE SELON LE CAHIER DES CHARGES RSS-247 EDITION 2

Certification of equipment means only that the equipment has metthe  La cedification du matériel signifie seulement que le matériel a satisfait

reguiremenis of the abowe-noted specification. Licence applications,
where applicable to use certified equipment, are acted on accordingly
by the ISED issuing office and will depend on the existing radic
environment, service and location of operation. This certificate is
issued on condition that the holder complies and will continue to
comply with the requirements and procedures issusd by ISED. The
equipment for which this certificate is issued shall not be
manufactured, imporied, distiibuted, leased, offered for sale or sold
unless the equipment complies with the applicable technical
specifications and procedures issued by ISED.

aux exigences de la nome indiguée ci-dessus. Les demandes de
licences nécessaires pour lufilisation du matériel certifié sont traitées en
conséquence par le bureaw de déliviance d'|S0E et dépendent des
conditions radio ambiantes, du service et de ['emplacement
d'exploitation. Le présent cerificat est délivré 3 la condition que le
titulaire satisfasse et confinue de satisfaire aux sxigences et aux
procédures d' ISDE. Le matériel 3 'égard dugquel le présent certficat est
délivré ne doit pas &tre fabriqué, importé, distribué, loué, mis en vente ou
vendu 3 maoins d'étre conforme aux procedures et sux specifications
techniques applicables publiées par ISDE.

ISSUED BY TELEFICATION BV (NLOOC1), RECOGNIZED CERTIFICATION BODY BY INNOVATION, SCIENCE AND ECONOMIC

LOPMENT CAMADA

DEVE
DELIVRE PAR TELEFICATION BV (NLODO1), ORGANISME DE CERTIFICATION RECONNU PAR INNOVATION, SCIENCES ET

DEVELOPPEMENT ECONOMIQUE CAMNADA

I herehy attest that the subject equipment was lested and found in compiiance with the above-noted specification.
Jatieste, par la présente, gue le matdrial a fait l'obfet d'essal el a été jugd conforme & la spdcification ci-dessus

DATE 02 Jan 2018 BY George Lo

Product Assessor 7,

This certificate has one annex.

ra ."'ﬂ
({:fﬂ"( PJ?}J O(JL"""

NI
PRI
RVAL 701
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11.7. SRRC certificate (China)

BLE 1 Mbps & 2 Mbps

ittt

S AZZ70E

®me: 2024-10173
Certificate No.

Fagl LA B Be sy L S i HEIE

Radio Transmission Equipment Type Approval Certificate
ShizEPRRETFREARAE (£):

AT

RIB(PEARKNELLBERRA), 288, THIRE
EFMER T LB RS ERSHAEIE,
In accordance with the Radio Regulations of the People’s Republic of China,

after examination, the Radio Transmission Equipment Type Approval Certificate
is granted to the following equipment.

.Q"’

s
(X

- s gy
oo
.
A4

73 ,;(.;.;;,;,',
S A.‘.‘.‘.“‘.:.:"

REBR:  gormm

Equipment Name

pgme: BHA

Equipment Type

BoEscEs:  2016DJ4571

CMIIT ID

FEHaE:  HdEEW

Main Functions

EER: 2027-08-12

validity

PO
XA

XXX

Htv PR TFHR,

Additional Items as Seen in Attachments.

XS
W




11.8. KC certificate (South Korea)

BLE 1 Mbps & 2 Mbps

B58D-F9C0-417D-C63A

FETAZ AA T2 A 3FATA
Certificate of Broadcasting and Communication Equipments
A% 2E A9
Trade Name or Applicant v
NAAMBA () mR2ed FANAGANIHFANLDE F47)7))

Equipment Name

Raytac Corporation

7|2 MDBT42Q

Busic Mokl Norsber

sy dd

i et MDBT42Q-P, MDBT42Q-U
JAEH 3T

Certification No.

A2 A4/ 237}

MeiiBisiiac Raytac Corporation / 9 5t
Country of Origin

= )
ATdLd 2016-10-06
Date of Certification

2!

Others

A NAAE (AshE ) Alsgzx2)2 A2 el we} AF=HATS TH I
It is verified that foregoing equipment has been certificated under the Clause 2, Article 58-2 of Radio
Waves Act.

2019%(Year) 124 (Month) 27% (Day)

FLARAT AR

Director General of National Radio Research Agency

€913 e FEEA/ANE BEA A FAHFEA" § ¥abeho] 45 5}0iof ghir)

FlukA el g A2 9 1Fe] Had 5 syt
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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:
SHEMDBT42Q".

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 R [201-160496
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http://www.raytac.com/document/index.php?index_m_id=13

11.10.3. NCC (Taiwan)

FETIRER SR WARR RS SN B AP B TR S BT

Series O OF s

MDBT42Q Series (@ ccamisLp11g0T2

MDBT42Q-P Series {@ccaMI16LP1181TI

1 MDBT42Q % ) » & 5 i & 20T 5 VA
CCAM16LP1180T2 -

B TAA SN SR D ik

4«}

J_‘;J"‘Lg&.gr.'r?ﬂg—hl E'ﬁhji%ﬁ_l?"/ﬁ%i”ﬁ % a0 I+ #‘,é%gxw—hl gféﬂb’;zﬁ’hlﬁﬁ:a
- ji%%g__ﬂalﬁ &135135%%&%1}3&g;éﬂb,g,xwﬁngggggi
- ° LER R ﬂ.«.r]%';u ’H.E'— j‘%'ﬁ'%ﬁ‘vﬂfﬁ’ v Jf A FF A SV E o

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) I'utilisateur de I'appareil doit accepter tout
brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le

fonctionnement.”

The final end product must be labeled in a visible area with the following: “Contain IC ID:
8017A-MDBT42Q".
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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
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Full list of Raytac’s Bluetooth modules

® ANS54LQ series (QFN package IC)

Nordic IC
Series Solutlion Raytac No. Ver. Antenna RAM NVM
nRF54L15 AN54LQ-15 1 256 kB 1.5 MB
Chip
AN54LQ nRF54L10 AN54LQ-10 1 Antenna 192 kB 1MB
nRF54L05 AN54LQ-05 1 96 kB 0.5MB
nNRF54L15 AN54LQ-P15 1 256 kB 1.5 MB
PCB
AN54LQ-P nRF54L10 AN54LQ-P10 1 Antenna 192 kB 1MB
nRF54L05 AN54LQ-P05 1 96 kB 0.5MB
nRF54L15 AN54LQ-U15 1 256 kB 1.5 MB
.FL
AN54LQ-U nRF54L10 AN54LQ-U10 1 gonnector 192 kB 1MB
nRF54L05 AN54LQ-U05 1 96 kB 0.5MB
® ANb4LV series (WLCSP package IC)
Nordi IC
Series Sglrutliim Raytac No. Ver. Antenna RAM NVM
Chi
ANS4LV ANS54LV-15 1 An’lznna
nRF54L15 PCB 256 kB 1.5 MB
ANS4LV-P ANS4LV-P15 1

Antenna




® MDBT53 series (WLCSP package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chi
MDBT53 NnRF5340  MDBT53-1M 1 Ator 512kB 1 MB
PCB
MDBT53-P nRF5340 MDBT53-P1M 1 Antenna 512kB 1 MB
u.FL
MDBT53-U nRF5340 MDBT53-U1M 1 Connector  512kB 1 MB
® MDBTS53V series (WLCSP package IC)
. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chi
MDBT53V nRF5340 MDBT53V-1M 1 Anlgnna 512kB  1MB
PCB
MDBT53V-P  nRF5340 MDBT53V-P1M 1 Anfenina 512kB 1 MB
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® MDBTS50 series (QFN package IC)

Nordi IC Flash
Series Sglrutliim Raytac No. Ver. Antenna RAM M:rsnory
nRF52820  MDBT50-256R 1 Chip 32 kB 256 kB
MDBTS50 Antenna
nRF52833  MDBT50-512K 1 128 kB 512 kB
nRF52820 MDBT50-P256R 1 PCB 32 kB 256 kB
MDBT50-P Antenna
nRF52833  MDBT50-P512K 1 128 kB 512 kB
® MDBT50Q series (aQFN package IC)
Nordi [0 Flash
Series Sglrutlif)n Raytac No. Ver. Antenna RAM M:rsn ory
nRF52840  MDBT50Q-1MEN 3
Chip 256 kB 1 MB
MDBT50Q nRF52840  MDBT50Q-1MV2 2 AnEha
nRF52833  MDBT50Q-512K 1 128 kB 512 kB
nRF52840  MDBT50Q-P1MEN 3
PCB 256 kB 1 MB
MDBT50Q-P nRF52840  MDBT50Q-P1MV2 2 Antenna
nRF52833  MDBT50Q-P512K 1 128 kB 512 kB
nRF52840 MDBT50Q-U1MEN 3
UEL 256 kB 1 MB
MDBT50Q-U nRF52840  MDBT50Q-U1MV2 2 C.onn ector
nRF52833  MDBT50Q-U512K 1 128 kB 512 kB
MDBT50Q-RX 1,2
nRF52840 PCB 256 kB 1 MB
Dongle MDBT50Q-CX-40 1 Antenna
nRF52833  MDBT50Q-CX-33 1 128 kB 512 kB




® 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 kB
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 VDA,
nRF52805 1 PCB 24 kB 192 kB
MDBT42TV-P MDBT42TV-P192K Antenna

® MDBT42 series (WLCSP package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42 MDBT42-512KV2 Antenna
nRF52832 2 B 64 kB 512 kB
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 kB
MDBT42V-P MDBT42V-P512KV2 Antenna
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® MDBT42Q series (QFN package IC)

Nordi IC Flash
Series Sglrutli(:)n Raytac No. Ver. Antenna RAM Mernory
nRF52832 MDBT42Q-512KEN 3
64 kB 512 kB
nRF52832 MDBT42Q-512KV2 2 Chip
MDBT42Q Antenna
nRF52810 MDBT42Q-192KV2 2
24 kB 192 kB
nRF52811 MDBT42Q-192KL 1
nRF52832 MDBT42Q-P512KEN 3
64 kB 512 kB
nRF52832 MDBT42Q-P512KV2 2 PCB
MDBT42Q-P Antenna
nRF52810 MDBT42Q-P192KV2 2
24 kB 192 kB
nRF52811 MDBT42Q-P192KL 1
nRF52832 MDBT42Q-U512KEN 3 UFL
MDBT42Q-U Connector 64 kB 512 kB
nRF52832 MDBT42Q-U512KV2 2
® MDBT40 series
. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
MDBT40-256V3 Chi 16 kB 256 kB
MDBT40 NRF51822 3 An;znna
MDBT40-256RV3 32 kB 256 kB
MDBT40-P256V3 PCB 16 kB 256 kB
MDBT40-P nRF51822 3 Antenna
MDBT40-P256RV3 32 kB 256 kB
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_for complete model no. of each item.

Nordic Solution nRF52840 nRF52833 nRF52820 nRF52832 nRF52810 nRF52811 nRF52805
el Bl s 500 series s0a se_ries 50 series 45;151?:;25 420 series 420Q) Series v seril_as
(MDBTXX) 50 series 42V series 42TV series
g::l:;:g:'lhﬁnding v v \

E(I)L:fg;cl)?c;t:gi (125kbps) v v v v

ﬁ:;ﬁ‘g:g;j v v v v v v v
ﬁ:il.lelgzg:lison (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 Vv v Vv

IEEE 802.15.4 \ v v Vv

ARM® TrustZone®

Cryptocell v

USB \' v V'

QsPI v

NFC Vv v Vv

128 Vv v Vv

SPI, TWI, UART, PWM A v v Vv v Vv without PWM
PDM Vv v Vv v Vv

ADC, Comparators V' v without ADC Vv Vv v co:i[::?altl::rs

Supply Range (V) 1.7to 5.5 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




14. Useful links

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

this website.

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

detail to help you get started.

Official Page of nRF52832 : https://www.nordicsemi.com/eng/Products/Bluetooth-low-

enerqy/nRF52832
A brief introduction to nRF52832 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 2018/10/15 1st release. 99-52832-12A
1.1 2019/05/17 Fixed bug of not sending PHY information to peripheral device after BLE connection. 99-52832-12B
1.2 2020/04/13 Fixed issues of reading MAC address. 99-52832-12C
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Full list of Raytac’s Wi-Fi modules

® AN7002Q series (QFN package IC)

Series gz;:tiﬁ,n Raytac No. {zr. Antenna Size Weight
AN7002Q 1 2:ignna 17.1x10.8 x 2.1 mm ?1'(7)?029)
AN70020  nRF7002  ANTO020-P 1 po o A7axi08x2imm 08
AN70020-U 1 g—gr']-nector 16.4 x 10.8 x 2.1 mm (()i.(B)‘.SOZg)
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Full list of Raytac’s Bluetooth modules

® ANS54LQ series (QFN package IC)

Nordi IC
Series Sglrutliim Raytac No. Ver. Antenna RAM NVM
nRF54L15 AN54LQ-15 1 256 kB 1.5 MB
Chip
AN54LQ nRF54L10 AN54LQ-10 1 Antenna 192 kB 1MB
nRF54L05 AN54LQ-05 1 96 kB 0.5MB
nRF54L15 AN54LQ-P15 1 256 kB 1.5 MB
PCB
AN54LQ-P nRF54L10 AN54LQ-P10 1 Antenna 192 kB 1MB
nRF54L05 ANS54LQ-P05 1 96 kB 0.5MB
nRF54L15 ANS54LQ-U15 1 256 kB 1.5 MB
.FL
AN54LQ-U nRF54L10 AN54LQ-U10 1 l(J)onneotor 192 kB 1MB
nRF54L05 AN54LQ-U05 1 96 kB 0.5MB
® ANS54LYV series (WLCSP package IC)
Nordic IC
Series Solutlion Raytac No. Ver. Antenna RAM NVM
Chi
AN54LV AN54LV-15 1 P
nRF54L15 PCB 256 kB 1.5 MB
ANS54LV-P ANS4LV-P15 1

Antenna
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® MDBT53 series (WLCSP package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chi
MDBT53 NnRF5340  MDBT53-1M 1 Ator 512kB 1 MB
PCB
MDBT53-P nRF5340 MDBT53-P1M 1 Antenna 512kB 1 MB
u.FL
MDBT53-U nRF5340 MDBT53-U1M 1 Connector  512kB 1 MB
® MDBTS53V series (WLCSP package IC)
. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chi
MDBT53V nRF5340 MDBT53V-1M 1 Anlgnna 512kB  1MB
PCB
MDBT53V-P  nRF5340 MDBT53V-P1M 1 Anfenina 512kB 1 MB
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® MDBTS50 series (QFN package IC)

Nordi IC Flash
Series Sglrutliim Raytac No. Ver. Antenna RAM M:rsnory
nRF52820  MDBT50-256R 1 Chip 32 kB 256 kB
MDBTS50 Antenna
nRF52833  MDBT50-512K 1 128 kB 512 kB
nRF52820 MDBT50-P256R 1 PCB 32 kB 256 kB
MDBT50-P Antenna
nRF52833  MDBT50-P512K 1 128 kB 512 kB
® MDBT50Q series (aQFN package IC)
Nordi [0 Flash
Series Sglrutlif)n Raytac No. Ver. Antenna RAM M:rsn ory
nRF52840  MDBT50Q-1MEN 3
Chip 256 kB 1 MB
MDBT50Q nRF52840  MDBT50Q-1MV2 2 AnEha
nRF52833  MDBT50Q-512K 1 128 kB 512 kB
nRF52840  MDBT50Q-P1MEN 3
PCB 256 kB 1 MB
MDBT50Q-P nRF52840  MDBT50Q-P1MV2 2 Antenna
nRF52833  MDBT50Q-P512K 1 128 kB 512 kB
nRF52840 MDBT50Q-U1MEN 3
UEL 256 kB 1 MB
MDBT50Q-U nRF52840  MDBT50Q-U1MV2 2 C.onn ector
nRF52833  MDBT50Q-U512K 1 128 kB 512 kB
MDBT50Q-RX 1,2
nRF52840 PCB 256 kB 1 MB
Dongle MDBT50Q-CX-40 1 Antenna
nRF52833  MDBT50Q-CX-33 1 128 kB 512 kB
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® 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 kB
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 VDA,
nRF52805 1 PCB 24 kB 192 kB
MDBT42TV-P MDBT42TV-P192K Antenna

® MDBT42 series (WLCSP package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42 MDBT42-512KV2 Antenna
nRF52832 2 B 64 kB 512 kB
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 kB
MDBT42V-P MDBT42V-P512KV2 Antenna

76



® MDBT42Q series (QFN package IC)

Nordi IC Flash
Series Sglrutli(:)n Raytac No. Ver. Antenna RAM Mernory
nRF52832 MDBT42Q-512KEN 3
64 kB 512 kB
nRF52832 MDBT42Q-512KV2 2 Chip
MDBT42Q Antenna
nRF52810 MDBT42Q-192KV2 2
24 kB 192 kB
nRF52811 MDBT42Q-192KL 1
nRF52832 MDBT42Q-P512KEN 3
64 kB 512 kB
nRF52832 MDBT42Q-P512KV2 2 PCB
MDBT42Q-P Antenna
nRF52810 MDBT42Q-P192KV2 2
24 kB 192 kB
nRF52811 MDBT42Q-P192KL 1
nRF52832 MDBT42Q-U512KEN 3 UFL
MDBT42Q-U Connector 64 kB 512 kB
nRF52832 MDBT42Q-U512KV2 2
® MDBT40 series
. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
MDBT40-256V3 Chi 16 kB 256 kB
MDBT40 NRF51822 3 An;znna
MDBT40-256RV3 32 kB 256 kB
MDBT40-P256V3 PCB 16 kB 256 kB
MDBT40-P nRF51822 3 Antenna
MDBT40-P256RV3 32 kB 256 kB
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Release note
® 2018/10/19 Version A: 15t release

® 2020/04/22 Version B

(1) See History of firmware revision for FW revision 1.2.

(2) Updated the tray info in section 7.2.
(3) Added section 9: Antenna.
(

4) Added MDBT50-256R & MDBT50-P256R (nRF52820 module) in the list of Raytac
BLE module.

® 2020/06/08 Version C
(1) Refined description in section 3.
(2) Added tolerance of size info in section 5.
(3) Updated module photo and info of dot marking in section 7.
(4) Updated CE EN300 328 v.2.2.2 and information of 2Mbps in section 11.
(5) Added nRF52820 in section 13.
® 2020/12/31 Version D
(1) Refined description in section 1 of Chapter 3: How to Control via External MCU.
(2) Updated information of T&R in Chapter 4: Shipment Packaging Information.
(3) Added BT 5.2 SIG approval in Chapter 9: Certification.
(4) Updated table in Chapter 11: Basic Facts for nRF52 Family.
(5) Updated Full List of Raytac’s BLE Modules.
® 2021/07/08 Version E
(1) Updated graphs in section 2 of Chapter 5: Product Dimension.
(2) Updated information of T&R in Chapter 7: Shipment Packaging Information.
(3) Refined description of default in Chapter 10: Reference Circuit.
(4) Updated SRRC certificate in Chapter 11: Certification.
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2022/07/01  Version F

(1) Updated Chapter 7: 7.2.1 Tray Packaging with 7.2.2 Tape & Reel Packaging info.
(2) Updated Chapter 5: 5.3 RF Layout Suggestion (aka Keep-Out Area).

(3) Updated List of Raytac’s Model no.

(4) Updated Chapter 8: Specification corresponding to Nordic’s new nRF52832 Product
Specification V1.8.

2023/06/20 Version G

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

2025/07/14 Version H

(1) Updated Chapter 8: Specification corresponding to Nordic's new nRF52832 Product
Specification V1.9.

(2) Updated the SRRC (China) certificate in Chapter 11: Certification.
(3) Added declaration ID for BT5.4 in Chapter 11.1.

(4) Added the list of Raytac’s Wi-Fi models.

(5) Updated the list of Raytac’s model numbers.

(

6) Updated the company logo and service email address information.
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