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1. Overall Introduction

Raytac’s MDBT50Q-ATMS & MDBT50Q-PATMS is a BT 5.2 stack (Bluetooth low energy or
BLE) module designed based on Nordic nRF52833 SoC solution, which incorporates:
USB/UART interface in only central or peripheral role for data bridge in compact size (L)
15.5 x (W) 10.5 x (H) 2.05 or 2 mm.



2. AT Command

2.1. List of supported commands

2.1.1. Central

Hardware selecting of UART or USB interface

Enable/disable interface of UART hardware for saving power

Setting of device role as Central or Peripheral

Setting of scanned device name

Setting of scanned base UUID / service UUID / TX character / RX character
Setting of scanned RSSI threshold

Select data rate of 1 Mbps, 2 Mbps or 125 Kbps on-air

Select output power in 6 levels.

Select connection interval mode

Select UART baud rates / auto baud rates under USB mode

Select LDO or DC-to-DC power mode

Select external or internal RC 32.768KHz oscillator

System reset of software or hardware

Recover-to-default setting with hardware and software method

Set scanning/ idle time

Start or stop scanning

Set LED pattern indicating scanning, idle or connecting status
Enable/disable UART flow control

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

Support DLE / maximum MTU 247 bytes / data payload up to maximum 244 bytes
Print out scan list including RSSI, MAC address and device name

Support direct connection to the device with specific MAC address

Scan beacon company ID/UUID (support extended advertising beacon)
Enable/Disable beacon information printed out through USB/UART interface
(support extended advertising beacon)



2.1.2. Peripheral

Hardware selecting of UART or USB interface

Enable/disable interface of UART hardware for saving power
Setting of device role as Central or Peripheral

Setting of advertising device name

Setting of base UUID / service UUID / TX character / RX character
Select data rate of 1 Mbps, 2 Mbps or 125 Kbps on-air

Select output power in 6 levels.

Select connection interval mode

Select UART baud rates / USB mode auto baud rates

Select LDO or DC-to-DC power mode

Select external or internal RC 32.768KHz oscillator

System reset of software or hardware

Recover-to-default setting with hardware and software method
Set advertising time

Setting of advertising interval

Start or stop advertising

Set LED pattern indicating advertising or connecting status
Enable/disable UART flow control

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

Set serial number and retrieve

Set or retrieve MAC Address

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

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



2.2. AT Command Sets
2.2.1. “Central” Commands

® Central “Write”

No. Command

Description

1) AT+CENTRAL

Set device role as Central

) AT+PERIPHERAL

Set device role as Peripheral

©) AT+NAME

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

AT+BASEUUID
4) uuuuuuuuuuuuuuuu

uuuuuuuuuuuuuuuu

Set base UUID for NUS (Hex),

e.g. 9ECADC240EE5A9E093F3A3B50000406E

13 & 14" byte is reserved for service / TX character /

RX character UUID, always be 0000.

Warning: The following is SIG standard base UUID

“FB 34 9B 5F 80 00 00 80 00 10 00 00 XX XX 00 00”.

It is prohibited to use. If used, it will cause the module
to malfunction. No matter what you put on 13t & 14" byte,

it will lead to the same result.

(5) AT+SERVICEUUIDuuuu

Set service UUID for NUS (Hex),
e.g. 0x0001

(6) AT+TXCHARACTERUUIDuuuu

Set TX character UUID for NUS (Hex),
e.g. 0x0003

(7 AT+RXCHARACTERUUIDuuuu

Set RX character UUID for NUS (Hex),
e.g. 0x0002

(8) AT+RSSITHRESHOLDnNNN

Set RSSI threshold for scanning all devices (Ascii),
e.g. -90 (min.); -20 (Max.)

9 AT+PHYMODE1MBPS

Set PHY mode at 1Mbps

(10)  AT+PHYMODE2MBPS

Set PHY mode at 2Mbps

(11) AT+PHYMODE125KBPS

Set PHY mode at 125Kbps

(12)  AT+TXPOWERSDBM

Set RF TX power at + 8dBm

(13) AT+TXPOWER4DBM

Set RF TX power at + 4dBm

(14)  AT+TXPOWERODBM

Set RF TX power at 0dBm




No. Command Description
(15) AT+TXPOWER-4DBM Set RF TX power at - 4dBm
(16) AT+TXPOWER-8DBM Set RF TX power to - 8dBm
a7) AT+TXPOWER-20DBM Set RF TX power at - 20dBm
Set connection interval mode for Peripheral 20ms/40ms
(18) AT+CONNECTINTERVALMODEO )
usage (min. 20ms / Max. 40ms),
Set connection interval mode for Peripheral 8ms/8ms
(19) AT+CONNECTINTERVALMODE1 )
usage (min. 8ms / Max. 8ms)
Set connection interval mode for Peripheral usage
(20) AT+CONNECTINTERVALMODE2 . _
(programmable: min. / Max. range is 8 ms ~ 1,000 ms)
Set the range of connection interval for Mode 2,
(21) AT+CONNECTINTERVALTIMEnnnnffff e.g. nnnn= min. time / 0x0008 (Min. 8ms)
f f f f = Max. time / OXO3E8 (Max. 1,000ms)
(22) AT+BAUDRATE9600 Set UART baud rate at 9600 bps,n,8,1
(23) AT+BAUDRATE19200 Set UART baud rate at 19200 bps,n,8,1
(24) AT+BAUDRATE38400 Set UART baud rate at 38400 bps,n,8,1
(25) AT+BAUDRATES7600 Set UART baud rate at 57600 bps,n,8,1
(26) AT+BAUDRATE115200 Set UART baud rate at 115200 bps,n,8,1
(27) AT+BAUDRATE230400 Set UART baud rate at 230400 bps,n,8,1
(28) AT+BAUDRATE460800 Set UART baud rate at 460800 bps,n,8,1
(29) AT+BAUDRATE921600 Set UART baud rate at 921600 bps,n,8,1
(30) AT+DCDCDIS Disable DC to DC converter (LDO mode)
(32) AT+DCDCEN Enable DC to DC converter (DC-to-DC mode)
(32) AT+XTALINTERNAL Use internal RC 32.768 KHZ oscillator
(33) AT+XTALEXTERNAL Use external crystal 32.768 KHZ oscillator
(34) AT+RESET Set to reset system
Set time of scanning of paired device (Hex)
e.g. OXO01E (min. 30secs),
(35) AT+SCANOLDTIMELtttt
0x0258 (Max. 600secs)
0x0000 (forever)
Set time of scanning ALL devices (Hex)
e.g. 0X001E (min. 30secs),
(36) AT+SCANNEWTIMELtttt

0x0258 (Max. 600secs)
0x0000 (forever)




No.

Command

Description

(37)

AT+IDLETIMEtttt

Set idle time (Hex)

e.g. OxO01E (min. 30secs),
0x0258 (Max. 600secs)
0x0000 (forever)

(38)

AT+SCANOLDSTART

Set to start scanning paired device

(39)

AT+SCANNEWSTART

Set to start scanning ALL devices

(40)

AT+SCANSTOP

Set to stop scanning

(41)

AT+DISCONNECT

Terminate the connection

(42)

AT+IDLEPATTERNNNNNffff

Set LED idle 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)

(43)

AT+CONNECTPATTERNNnnnffff

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)

OXxFFFFFFFF (on)

(44)

AT+SCANOLDPATTERNNNnnnffff

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. 5,000ms)

0x00000000 (off)

OXFFFFFFFF (on)

(45)

AT+SCANNEWPATTERNNNnnffff

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. 5,000ms)

0x00000000 (off)

OxFFFFFFFF (on)

10



No. Command Description
(46) AT+FLOWCONTROLDIS Disable UART flow control
47) AT+FLOWCONTROLEN Enable UART flow control
(48) AT+CONNECTINDICATORLOW Set logic low output when connecting BT
(49) AT+CONNECTINDICATORHIGH Set logic high output when connecting BT
(50) AT+WAKEUPLOW Set logic low at wake-up when in deep sleep
(51) AT+WAKEUPHIGH Set logic high at wake-up when in deep sleep
(52) AT+SLEEP Set to get into deep sleep mode
Set serial number
(53) AT+SERIALNOnnnnnnnn ]
e.g. AB0O00001, fixed 8-character length
(54) AT+RESPONSEDIS Disable response when sending “write” command
(55) AT+RESPONSEEN Enable response when sending “write” command
(56) AT+DEFAULT Back to default
Set to output the list of all devices which meet the setting of
base UUID. Output information in sequence includes:
(1) RSSI (2) MAC address (3) device name
e.g. -40, AABBCCDDEEFF, Raytac AT-UART (Ascii)
stands for
(57) AT+SCANLIST (1) RSSI: -40dBm
(2) MAC address: AABBCCDDEEFF
(8) device name: Raytac AT-UART
Note: Use “AT+SCANSTOP” to stop scanning
(see command (40)).
Set to directly connect to the device with specific MAC
address, where nnnnnnnnnnnn is 12 bytes high byte to low
byte Ascii code MAC address.
e.g. AT+CONNECTMACAABBCCDDEEFF (Ascii)
(58) AT+SCANNEWMACNnnnnnnnnnnn

Note: This command is like “AT+SCANNEWSTART”
command, but only scans the device with specified
MAC address. Setting of scanning time is the same

as “AT+SCANNEWTIMEtttt” command.

11



No. Command Description
Set company ID for beacon (Hex),
(59) AT+COMPANYIDdddd
e.g. 0x004C (for Apple ID)
AT+BEACONUUID
Set UUID for beacon (Hex),
(60) uuuuuuuuuuuuuuuu
e.g. 0112233445566778899AABBCCDDEEFFO0
uuuuuuuuuuuuuuuz
Enable scanning beacon data
When AT+BEACONINFOEN is set, the device become a
(61) AT+BEACONINFOEN
BEACON SCANNER only. If you want to exchange
data, please set “AT+BEACONINFODIS”.
(62) AT+BEACONINFODIS Disable scanning beacon data
Switch to command mode when BLE is connected
(63) AT+COMMANDEN W
(USB communication mode only)
Switch to transmission mode when BLE is connected
(64)  AT+COMMANDDIS o
(USB communication mode only)
(65) AT+BOOTLOADER For Raytac Test only

12



® Central “Read”

No. Command Description

Q) AT?ROLE To retrieve device role

(2) AT?NAME To retrieve scanned device name

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

(4) AT?SERVICEUUID To retrieve service UUID value (Hex)

(5) AT?TXCHARACTERUUID To retrieve TX character UUID value (Hex)

(6) AT?RXCHARACTERUUID To retrieve RX character UUID value (Hex)

(7 AT?RSSITHRESHOLD To retrieve scanning new RSSI threshold value (Ascii)
(8) AT?CONNECTRSSI To retrieve RSSI value when in BLE connection (Ascii)
(9) AT?PHYMODE To retrieve status of PHY mode

(10) AT?TXPOWER To retrieve RF TX power

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

(12) AT?CONNECTINTERVALTIME To retrieve value of connection interval time under Mode 2
(13) AT?BAUDRATE To retrieve current UART baud rate

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

(15) AT?XTAL To retrieve status of 32.768KHz oscillator

(16) AT?IDLETIME To retrieve idle time (Hex)

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

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

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

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

(21) AT?SCANOLDPATTERN To retrieve LED pattern when scanning paired device (Hex)
(22) AT?SCANNEWPATTERN To retrieve LED pattern when scanning all devices (Hex)
(23) AT?FLOWCONTROL To retrieve UART status of flow control

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

(25) AT?CONNECTINDICATOR To retrieve logic of pin for BT-connecting indicator

(26) AT?SERIALNO To retrieve serial number

27) AT?MACADDR To retrieve IC MAC address

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

13



No. Command Description

(29) AT?RESPONSE To retrieve status of response

(30) AT?VERSION To retrieve firmware version

(31) AT?COMPANYID To retrieve company ID value (Hex)
(32) AT?BEACONUUID To retrieve beacon UUID value (Hex)
(33) AT?BEACONINFO To retrieve beacon information

(34) AT?ALLPARAMETERS To retrieve value of all parameters
(35) AT?BLESTATUS To retrieve status of BLE

14



2.2.2. “Peripheral” Commands

® Peripheral “Write”

No. Command Description
(1) AT+CENTRAL Set device role to central
(2) AT+PERIPHERAL Set device role to peripheral
Set device name. Max. length of 20 characters
3 AT+NAME .
e.g. AT+NAME123 (device name 123, 3 characters)
Set base UUID for NUS (Hex),
e.g. 9ECADC240EE5A9E093F3A3B50000406E
13t & 14 byte is reserved for service / TX character /
AT+BASEUUID RX character UUID, always be 0000.
(4) UuUUUULUUUULUUUUU Warning: The following is SIG standard base UUID
UuUULUUULUUULUULU “FB 34 9B 5F 80 00 00 80 00 10 00 00 XX XX 00 00”.
It is prohibited to use. If used, it will cause the module
to malfunction. No matter what you put on 13" & 14 byte,
it will lead to the same result.
Set service UUID for NUS (Hex),
(5) AT+SERVICEUUIDuuuu
e.g. 0x0001
Set TX character UUID for NUS (Hex),
(6) AT+TXCHARACTERUUIDuuuu
e.g. 0x0003
Set RX character UUID for NUS (Hex),
7 AT+RXCHARACTERUUIDuuuu
e.g. 0x0002
(8) AT+PHYMODE2MBPS Set PHY mode at 2Mbps
9) AT+PHYMODE1MBPS Set PHY mode at 1Mbps
(10) AT+PHYMODE125KBPS Set PHY mode at 125Kbps
(12) AT+TXPOWERSDBM Set RF TX power at + 8dBm
(12) AT+TXPOWER4DBM Set RF TX power at + 4dBm
(13) AT+TXPOWERODBM Set RF TX power at 0dBm
(14) AT+TXPOWER-4DBM Set RF TX power at — 4dBm
(15) AT+TXPOWER-8DBM Set RF TX power at — 8dBm
(16) AT+TXPOWER-20DBM Set RF TX power to — 20dBm

15



No. Command Description

Set connection interval mode for Peripheral 20ms/40ms
a7 AT+CONNECTINTERVALMODEO
usage (min. 20ms / Max. 40ms),

Set connection interval mode for Peripheral 8ms/8ms
(18) AT+CONNECTINTERVALMODE1
usage (min. 8ms / Max. 8ms)

Set connection interval mode for Peripheral usage
(29) AT+CONNECTINTERVALMODE?2
(programmable: min. / Max. range is 8 ms ~ 1,000 ms)

Set the range of connection interval for Mode 2,

€.g. nnnn= min. time / 0x0008 (Min. 8ms)

(20) AT+CONNECTINTERVALTIMEnnnnffff
ff f f = Max. time / 0xO3E8 (Max. 1,000ms)
“min. time < connection interval £ Max. time
(21) AT+BAUDRATE9600 Set UART baud rate at 9600 bps,n,8,1
(22) AT+BAUDRATE19200 Set UART baud rate at 19200 bps,n,8,1
(23) AT+BAUDRATE38400 Set UART baud rate at 38400 bps,n,8,1
(24) AT+BAUDRATES7600 Set UART baud rate at 57600 bps,n,8,1
(25) AT+BAUDRATE115200 Set UART baud rate at 115200 bps,n,8,1
(26) AT+BAUDRATE230400 Set UART baud rate at 230400 bps,n,8,1
(27) AT+BAUDRATE460800 Set UART baud rate at 460800 bps,n,8,1
(28) AT+BAUDRATE921600 Set UART baud rate at 921600 bps,n,8,1
(29) AT+DCDCDIS Disable DC to DC converter (LDO mode)
(30) AT+DCDCEN Enable DC to DC converter (DC-to-DC mode)
(31) AT+XTALINTERNAL Use internal RC 32.768 KHZ oscillator
(32) AT+XTALEXTERNAL Use external crystal 32.768 KHZ oscillator
(33) AT+RESET Set to reset system
Set advertising time (Hex)
e.g. OX001E(min. 30secs)
(34) AT+ADVTIMEtttt
0x0258(Max. 600secs)
0x0000(forever)
Set advertising interval (Hex), in units of 0.625 ms.
(35) AT+ADVINTERVALTIMENnnnn e.g. 0x0040(min. 40ms)
0x1900(Max. 4,000ms)
(36) AT+ADVSTART Set to start advertising
(37) AT+ADVSTOP Set to stop advertising

16



No. Command Description

(38) AT+DISCONNECT Terminate the connection

Set LED advertising 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)

(39) AT+ADVPATTERNnNNnnnffff

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)

(40) AT+CONNECTPATTERNNnNnnnffff

(42) AT+FLOWCONTROLDIS Disable UART flow control

(42) AT+FLOWCONTROLEN Enable UART flow control

(43) AT+CONNECTINDICATORLOW Set logic low output when connecting BT
(44) AT+CONNECTINDICATORHIGH Set logic high output when connecting BT
(45) AT+WAKEUPLOW Set logic low at wake-up when in deep sleep
(46) AT+WAKEUPHIGH Set logic high at wake-up when in deep sleep
47 AT+SLEEP Set to get into deep sleep mode

Set serial number

(48) AT+SERIALNOnnnnnnnn )
e.g. AB000001, fixed 8-character length

Set IC MAC address, where n is Hex.

(49) AT+MACADDRnnnnnnnnnnnn _ _
Written order is from MSB byte to LSB byte.

(50) AT+RESPONSEDIS Disable response when sending “write” command
(51) AT+RESPONSEEN Enable response when sending “write” command
(52) AT+DEFAULT Back to default setting

Switch to command mode when BLE is connected
(53) AT+COMMANDEN o
(USB communication mode only)

Switch to transmission mode when BLE is connected
(54) AT+COMMANDDIS o
(USB communication mode only)

(55) AT+BOOTLOADER For Raytac Test only




® Peripheral “Read”

No. Command Description

Q) AT?ROLE To retrieve device role

(2) AT?NAME To retrieve scanned device name

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

(4) AT?SERVICEUUID To retrieve service UUID value (Hex)

(5) AT?TXCHARACTERUUID To retrieve TX character UUID value (Hex)

(6) AT?RXCHARACTERUUID To retrieve RX character UUID value (Hex)

@) AT?PHYMODE To retrieve status of PHY mode

(8) AT?TXPOWER To retrieve RF TX power

(9) AT?CONNECTINTERVALMODE To retrieve status of connection interval mode
(10) AT?CONNECTINTERVALTIME To retrieve value of connection interval time under Mode 2
(11) AT?BAUDRATE To retrieve current UART baud rate

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

(13) AT?XTAL To retrieve status of 32.768 KHZ oscillator

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

(15) AT?ADVINTERVALTIME To retrieve advertising interval time setting.

(16) AT?ADVPATTERN To retrieve LED advertising pattern (Hex)

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

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

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

(20) AT?CONNECTINDICATOR To retrieve logic of pin for BT-connecting indicator
(21) AT?SERIALNO To retrieve serial number

(22) AT?MACADDR To retrieve IC MAC address

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

(24) AT?CONNECTRSSI To retrieve RSSI value when in BLE connection (Ascii)
(25) AT?RESPONSE To retrieve status of response

(26) AT?VERSION To retrieve firmware version

27) AT?ALLPARAMETERS To retrieve value of all parameters

(28) AT?BLESTATUS To retrieve status of BLE

18



2.2.3. Response (Default)

® Central

No. Command Response

(1) AT?ROLE central

2) AT?NAME MDBT50Q-ATMS (default)

®3)

AT?BASEUUID

9ECADC240EE5A9E093F3A3B50000406E
(default: Hex, uuuuuUUUUUUUUUUUUUUUUUUUUUUUUUUU:
0Xx9ECADC240EE5A9E093F3A3B50000406E)

(4)

AT?SERVICEUUID

0001 (default: Hex, uuuu: 0x0001)

5)

AT?TXCHARACTERUUID

0003 (default: Hex, uuuu: 0x0003)

(6)

AT?RXCHARACTERUUID

0002 (default: Hex, uuuu: 0x0002)

@) AT?RSSITHRESHOLD -61 (default: Ascii, nnn: -61)
(8) AT?CONNECTRSSI -30 (dBm, value varies from RSSI)
0 PHY mode 1Mbps (default)
(9) AT?PHYMODE
(0 = 1Mbps; 1 = 2Mbps; 2 = 125Kbps)
5 txpower 8dbm (default)
(20) AT?TXPOWER (0 =4dBm; 1 = 0dBm; 2 = -4dBm; 3 = -8dBm, 4 = -20dBm,
5 =8dBm)
0 connect interval mode 0 (default)
(0 = fixed connection interval for iOS/Android usage
(11) AT?CONNECTINTERVALMODE 1 = fixed connection interval for Central usage
2 = programmable connection interval for iOS/Android APP
usage)
00320032 (default: Hex, 50ms min. connection interval /
(12) AT?CONNECTINTERVALTIME o
50ms Max. connection interval, tttttttt: 0x00320032)
0 baudrate9600 (default)
(13) AT?BAUDRATE (0 =9600; 1 =19200; 2 = 38400; 3 = 57600; 4 = 115200;
5 = 230400; 6 = 460800; 7 = 921600
0 dcdc dis(default)
(14) AT?DCDC )
(0 = disabled; 1 = enabled)
0 xtal internal (default)
(15) AT?XTAL (0 =internal; 1 = external, and XTAL = 32.768KHz

oscillator)

19



No. Command Response

0000 (default: Hex, forever advertising with no timeout,
(16) AT?IDLETIME

tttt: 0x0000)

0000 (default: Hex, forever scanning paired device
a7) AT?SCANOLDTIME . .

with no timeout, tttt; 0x0000)

0000 default: Hex, forever scanning ALL devices with no
(18) AT?SCANNEWTIME .

timeout, tttt: 0x0000)

00640f3c (default: Hex, 0.1sec on / 3.9sec off,
(29) AT?IDLEPATTERN

nnnn: 0x0064, ffff: 0x0f3c)

00c80708 (default: Hex, 0.2sec on / 1.8sec off,
(20) AT?CONNECTPATTERN

nnnn: 0x00c8, ffff: 0x0708)

03e803e8 (default: Hex, 1sec on / 1sec off,
(21) AT?SCANOLDPATTERN

nnnn: 0x03e8, ffff: 0x03e8)

00640064 (default: Hex, 0.1sec on / 0.1sec off,
(22) AT?SCANNEWPATTERN

nnnn: 0x0064, ffff: 0x0064)
93 AT2ELOWCONTROL 0 flowcontrol dis (default)
(23) ' (0 = disable; 1 = enable)

0 wakeup low (default)
(24) AT?WAKEUP ] ) )

(0 = low active; 1 = high active)

0 connect indicator low (default)
(25) AT?CONNECTINDICATOR

(0 = output low; 1 = output high)
(26) AT?SERIALNO Display “ no data! ” string (default)
(27) AT?MACADDR e.g. D352BDE1E414
(28) AT?ADCVALUE Value varies from input voltage

1 response en (default)
(29)  AT?RESPONSE

(0 = disable response; 1 = enable response)
(30) AT?VERSION e.g. version: 1.1
(31) AT?COMPANYID 0059 (default: Hex, dddd: 0x0059)
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No. Command Response
0112233445566778899AABBCCDDEEFFO

(32) AT?BEACONUUID (default: Hex, uuuuuUUUUUUUUUUUUUUUUUUUUUUUUUUU:
0x0112233445566778899AABBCCDDEEFFO0)
0 beaconinfo dis (default)

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

(34) AT?ALLPARAMETERS Display value of all parameters, separated by “0x0d0x0a”
0 = scan idle (default)

(35) AT?BLESTATUS (1 = scan old start, 2 = scan new start, 3 = scan new mac,

4 = scan list, 5 = scan beacon, 8 = BLE connected.)
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® Peripheral

No. Command Response
1) AT?ROLE peripheral
(2) AT?NAME MDBT50Q-ATMS (default)
9ECADC240EE5A9E093F3A3B50000406E
3) AT?BASEUUID (default: Hex, uuuuuUUUUUUUUUUUUUUUUUUUUUUUUUUU:
OX9ECADC240EE5A9EQ093F3A3B50000406E)
4) AT?SERVICEUUID 0001 (default: Hex, uuuu: 0x0001)
(5) AT?TXCHARACTERUUID 0003 (default: Hex, uuuu: 0x0003)
(6) AT?RXCHARACTERUUID 0002 (default: Hex, uuuu: 0x0002)
0 PHY mode 1Mbps (default)
@) AT?PHYMODE
(0 = 1Mbps; 1 = 2Mbps; 2 = 125Kbps)
5 txpower 8dbm (default)
(8) AT?TXPOWER (0 =4dBm; 1 = 0dBm; 2 = -4dBm; 3 = -8dBm, 4 = -20dBm,
5=8dBm)
0 connect interval mode 0 (default)
(0 = fixed connection interval for iOS/Android usage
9) AT?CONNECTINTERVALMODE 1 = fixed connection interval for Central usage
2 = programmable connection interval for iOS/Android APP
usage)
00320032 (default: Hex, 50ms min. connection interval /
(20) AT?CONNECTINTERVALTIME o
50ms Max. connection interval, tttttttt: 0x00320032)
0 baudrate9600 (default)
(11) AT?BAUDRATE (0 =9600; 1 = 19200; 2 = 38400; 3 =57600; 4 = 115200;
5 =230400; 6 = 460800; 7 = 921600;
0 dcdc dis/ LDO mode(default)
(12) AT?DCDC )
(0 = disabled; 1 = enabled)
0 xtal internal (default)
(13) AT?XTAL ) )
(0 = internal; 1 = external, 32.768KHz oscillator)
0000 (default: Hex, forever advertising with no timeout,
(14)  AT?ADVTIME

tttt: 0x0000)
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No. Command Response
(15) AT?ADVINTERVALTIME 0040 (default: Hex, 40 ms)
01F401F4 (default: Hex, 0.5sec on / 0.5sec off,
(16) AT?ADVPATTERN
nnnn: Ox01F4, fff: 0OX01F4)
00c80708 (default: Hex, 0.2sec on / 1.8sec off,
a7 AT?CONNECTPATTERN
nnnn; 0x00c8, ffff: 0x0708)
0 flowcontrol dis (default)
(18) AT?FLOWCONTROL )
(0 = disable; 1 = enable)
0 wakeup low (default)
(29) AT?WAKEUP ) ) ]
(0 = low active; 1 = high active)
0 connect indicator low (default)
(20) AT?CONNECTINDICATOR ]
(0 = output low; 1 = output high)
(22) AT?SERIALNO Display “ no data! ” string (default)
(22) AT?MACADDR e.g. D352BDE1E414
(23) AT?ADCVALUE Value varies from input voltage
(24) AT?CONNECTRSSI -30 (dBm, value varies from RSSI)
1 response en (default)
(25) AT?RESPONSE )
(0 = disable response; 1 = enable response)
(26) AT?VERSION e.g. version: 1.1
(27) AT?ALLPARAMETERS Display value of all parameters, separated by "0x0d0Ox0a"
7 = adv start (default)
(28)  AT?BLESTATUS

(6 = adv. stop, 7 = adv. start, 8 = BLE connected)
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2.3. Default Info

2.3.1. Central

No. Description Default
(1) Scanned device name MDBT50Q-ATMS
0x9E, OxCA, 0xDC, 0x24, 0x0E, 0xE5, 0xA9, OxEO,
(2) Base UUID
0x93, 0xF3, 0xA3, 0xB5, 0x00, 0x00, 0x40, Ox6E
0x0001
3) Service UUID
TX characteristic: 0x0003; RX characteristic: 0x0002
(4) Scanning new RSSI threshold -61 (Ascii).
(5) PHY mode 1Mbps
(6) RF TX power +8dBm
(7 Connection interval mode Mode 0 (min. 20ms / Max. 40ms),
(8) Baud rate 9600bps,n,8,1
(9) Status of DC-to-DC converter Disabled (LDO mode)
(10) 32.768Khz oscillator Using internal RC oscillator with 1,000ms calibration time
(1)) 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) Idle LED pattern 0.1sec on / 3.9sec off
(15) Connecting LED pattern 0.2sec on / 1.8secs off
LED pattern for scanning
(16) ) \ 1sec on/ 1sec off
paired device
LED pattern for scanning
a7) ) 0.1sec on/ 0.1sec off
all devices
(18) Status of flow control Disabled
(29) Logic of wake-up pin Set logic low to wake up in deep sleep
(20) Logic of BT connecting indicator Output set as logic low when BT is connecting
(22) Serial number Display “ no data! ” string
Value varies from input voltage between
(22) ADC value

0x0000 ~ OX03FF (Hex).
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No. Description Default
(23) State of response Enabled
(24) Firmware version 1.1
(25) Company ID 0x0059

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

0x89, 0x9A, 0xAB, 0xBC, 0xCD, 0xDE, OxEF, 0xFO
(27) Communication Interface By hardware setting
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2.3.2. Peripheral

No. Description Default
(1) Device name MDBT50Q-ATMS
0x9E, OxCA, 0xDC, 0x24, 0x0E, OxE5, 0xA9, OxEO,
(2) Base UUID
0x93, 0xF3, 0xA3, 0xB5, 0x00, 0x00, 0x40, Ox6E
. 0x0001
3) Service UUID
TX characteristic: 0x0003; RX characteristic: 0x0002
4) PHY mode 1Mbps
(5) RF TX power +8dBm
(6) Connection interval mode Mode 0(min. 20ms / Max. 40ms)
(7 Baud rate 9600bps,n,8,1
(8) Status of DC-to-DC converter Disable (LDO mode)
(9) 32.768KHz oscillator Using internal RC oscillator with 1000ms calibration time
(20) Advertising time Forever advertising with no timeout
0x0040
(11) Advertising Interval
Advertising interval is 40 ms
(12) Advertising LED pattern 0.5sec on / 0.5sec off
(13) Connecting LED pattern 0.2sec on / 1.8secs off
(14) Status of flow control Disable
(15) Logic of wake-up pin Set logic low to wake up in deep sleep
(16) Logic of BT connecting indicator Output set as logic low when BT is connecting
(17) Serial number Display “ no data! ” string
Value varies from input voltage between
(18) ADC value
0x0000 ~ 0x03FF (Hex).
(29) State of response Enabled
(20) Firmware version 11
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2.4. Pin Assignment

Pin No. Name Pin Function Description
(1) GND Ground The pad must be connected to a solid ground plane
(2) GND Ground The pad must be connected to a solid ground plane
3) NC No function Not connected
4) NC No function Not connected
(5) NC No function Not connected
(6) USB Input Connect to GND to enter USB mode
Active-low with internal pull-high for
Flash ] -
(7 Input 0.48sec < logic low = 1sec and return to logic high,
Default .
then system will back to default.
) Output logic is selective about the action of wakeup from
(8) Wakeup Input / Logic
deep sleep
(9) ADC Analog input 10bit resolution ADC is always on and update every 200ms
(20) GND Ground The pad must be connected to a solid ground plane
Active-high with internal pull-high to disable hardware
(11) UART PD Input ) o
UART interface. The default is disabled.
NC No function Not connected when using internal RC (LFXO)
12) _ Connecting to 32.768KHz crystal when using external
XL1 Analog input
LFXO
NC No function Not connected when using internal RC (LFXO)
(13) _ Connecting to 32.768KHz crystal when using external
XL2 Analog input
LFXO
(14) UART RTS Output RTS, request to send
(15) UART CTS Input CTS, clear to send
(16) UART RX Input UART receiver
a7) UART TX Output UART transmitter
(18) VDD Power Power-supply pin
(19) VDDH Power High voltage power supply
(20) NC No function Not connected
(22) VBUS Power 5V input for USB 3.3V regulator
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Pin No. Name Pin Function Description

(22) GND Ground The pad must be connected to a solid ground plane

(23) D— Digital 1/0 USB D-

(24) D+ Digital /O USB D+

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

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

(27) RESET Input Active-low to enable hardware system RESET pin

(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) SWDIO Digital I/0 Serial Wire debug I/O for debug and programming

(33) SWDCLK Digital input Serial Wire debug clock input for debug and programming

(34) GND Ground The pad must be connected to a solid ground plane
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3. How to Control via External MCU

3.1. Howto Send AT Commands

3.1.1. UART Mode

When BT is NOT connected, for ALL commands

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

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

We recommend sending corresponding “Read” command 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 250 ms) when writing or/and reading is not successful.
Send command “ AT+RESET ” (not HW reset) to save all your settings.

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

When BT is connected, for following commands ONLY

Write: AT+RESET, AT+SLEEP, AT+DISCONNECT,
AT+SCANNEWSTART

Read: AT?PHYMODE, AT?CONNECTRSSI, AT?ADCVALUE

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

Send “AT+RESET” or “AT+SLEEP” or “AT+DISCONNECT” or “AT+SCANNEWSTART"

“‘AT?PHYMODE” or “AT?CONNECTRSSI” or “AT?ADCVALUE”.

Output high or NC to flash default pin to disable the module to receive the AT
commands.
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3.1.2. USB Mode

When BT is NOT connected, for ALL commands

Send any AT commands you want through COM port software. Please wait for at least
250 ms between sending each command.

We recommend sending corresponding “Read” command right after the delay to know
whether the writing is successful before moving on to step 2 to save your settings.

Please prolong the delay (over 2560 ms) when writing or/and reading is not successful.

Send command “ AT+RESET ” (not HW reset) to save all your settings through
COM port software.

When BT is connected, for following commands ONLY

Write: AT+RESET, AT+SLEEP, AT+DISCONNECT,
AT+SCANNEWSTART

Read: AT?PHYMODE, AT?CONNECTRSSI, AT?ADCVALUE

Send “AT+COMMANDEN?” to enter command mode when BLE is connected.

Send “AT+RESET” or “AT+SLEEP” or “AT+DISCONNECT” or “AT+SCANNEWSTART"
“‘AT?PHYMODE” or “AT?CONNECTRSSI” or “AT?ADCVALUE”.

Send “AT+COMMANDDIS” to go back to data mode when BLE is connected.
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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.
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3.3. Default Definition of Connect/ADV LED Status

® Central
Mode LED Status
0.1
ldle I—I 3.9 # L{cnntinue}
0.1 sec ON/ 3.9 secs OFF
0.2%t
Connected I_I 1.8% L{continue}
0.2 sec ON /1.8 secs OFF
1%
Scan the _I_ITL{cnntinue}

paired device

1 sec ON/ 1 sec OFF

0.1
_LI_L (continue)

Scan
all devices 0.1%%
0.1 sec ON /0.1 sec OFF
® Peripheral
Mode LED Status
Advertising 5% (continue)
0.5sec ON /0.5 sec OFF
0.2 %
Connected I_I 1.8 L{EU“U“UE}

0.2 sec ON /1.8 secs OFF
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3.4. 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.

® Afew 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 N
in Paired Record
RF Data Rate Vv v
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® 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
dle @* (b)
BLE Connection Not Available (b)
Scanning Paired Device Not Available (b)
Scanning All Devices (@)t Not Available

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

Scanning All Devices @) Not Available




4. Test Report
4.1. Current Test

4.1.1. Peripheral
® UART

Under PHY Mode at 1 Mbps

DC/DC Logic of UART PD pin Advertising Current Connected Current
High 1.271 mA 1.039 mA
Disable
Low 1.523 mA 1.302 mA
High 0.697 mA 0.577 mA
Enable
Low 0.946 mA 0.832 mA
® USB

Under PHY Mode at 1 Mbps

DC/DC Advertising Current Connected Current
Disable 2.138 mA 1.869 mA
Enable 1.828 mA 1.703 mA
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4.1.2. Central
® UART

Under PHY Mode at 1 Mbps

DC/DC Logic of UART PD pin Advertising Current Connected Current
High 6.025 mA 1.047 mA
Disable
Low 6.283 mA 1.309 mA
High 3.172 mA 0.577 mA
Enable
Low 3.405 mA 0.829 mA
® USB
Under PHY Mode at 1 Mbps
DC/DC Scanning Current Connected Current
Disable 6.606 mA 1.861 mA
Enable 3.880 mA 1.697 mA
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4.2. Throughput Test

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

® MCU— Peripheral (MDBT50Q-ATMS UART)— Central (MDBT50Q-ATMS UART)— PC Console

- Under PHY mode at 2 Mbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min =20 ms min =20 ms X
115200 244 23 1049200 98 10.45
Max =40 ms Max =40 ms V
min = 20 ms min = 20 ms X
460800 244 7 1049200 30 34.15
Max =40 ms Max = 40 ms V
min =20 ms min =20 ms X
921600 244 4 1049200 16 64.03
Max =40 ms Max = 40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
\Y/
X
min = Max = 8ms min = Max = 8ms 115200 244 23 1049200 97 10.56
V
X
min = Max = 8ms min = Max = 8ms 460800 244 7 1049200 29 35.33
\Y/
X
min = Max = 8ms min = Max = 8ms 921600 244 4 1049200 16 64.03
\Y/
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Under PHY mode at 1 Mbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min =20 ms min =20 ms X
115200 244 23 1049200 98 10.45
Max =40 ms Max =40 ms \Y/
min = 20 ms min = 20 ms X
460800 244 7 1049200 30 34.15
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
921600 244 4 1049200 16 64.03
Max =40 ms Max =40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Vv
X
min = Max = 8ms min = Max = 8ms 115200 244 23 1049200 97 10.56
Vv
X
min = Max = 8ms min = Max = 8ms 460800 244 7 1049200 29 35.33
\Y
X
min = Max = 8ms min = Max = 8ms 921600 244 4 1049200 16 64.03
Vv
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Under PHY mode at 125 Kbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min =20 ms min =20 ms X
115200 244 39 1049200 167 6.13
Max =40 ms Max =40 ms \Y/
min = 20 ms min = 20 ms X
460800 244 39 1049200 167 6.13
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
921600 244 39 1049200 167 6.13
Max =40 ms Max =40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Vv
X
min = Max = 8ms min = Max = 8ms 115200 244 77 1049200 330 3.10
Vv
X
min = Max = 8ms min = Max = 8ms 460800 244 77 1049200 330 3.10
\Y
X
min = Max = 8ms min = Max = 8ms 921600 244 77 1049200 330 3.10
Vv
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® MCU— Central (MDBT50Q-ATMS UART)— Peripheral (MDBT50Q-ATMS UART)— PC Console

Under PHY mode at 2 Mbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min =20 ms min =20 ms X
115200 244 39 1049200 167 6.13
Max =40 ms Max =40 ms \/
min = 20 ms min = 20 ms X
460800 244 30 1049200 129 7.94
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
921600 244 28 1049200 119 8.61
Max =40 ms Max = 40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Vv
X
min = Max = 8ms min = Max = 8ms 115200 244 23 1049200 97 10.56
Vv
X
min = Max = 8ms min = Max = 8ms 460800 244 9 1049200 38 26.96
\Y
X
min = Max = 8ms min = Max = 8ms 921600 244 8 1049200 34 30.13
Vv
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Under PHY mode at 1 Mbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min =20 ms min =20 ms X
115200 244 39 1049200 167 6.13
Max =40 ms Max =40 ms \Y/
min = 20 ms min = 20 ms X
460800 244 30 1049200 128 8.00
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
921600 244 28 1049200 119 8.61
Max =40 ms Max =40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Vv
X
min = Max = 8ms min = Max = 8ms 115200 244 23 1049200 97 10.56
Vv
X
min = Max = 8ms min = Max = 8ms 460800 244 9 1049200 37 27.69
\Y
X
min = Max = 8ms min = Max = 8ms 921600 244 9 1049200 37 27.69
Vv
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Under PHY mode at 125 Kbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min =20 ms min =20 ms X
115200 244 46 1049200 197 5.20
Max =40 ms Max =40 ms \Y/
min = 20 ms min = 20 ms X
460800 244 46 1049200 197 5.20
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
921600 244 46 1049200 197 5.20
Max =40 ms Max =40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Vv
X
min = Max = 8ms min = Max = 8ms 115200 244 77 1049200 330 3.10
Vv
X
min = Max = 8ms min = Max = 8ms 460800 244 77 1049200 330 3.10
\Y
X
min = Max = 8ms min = Max = 8ms 921600 244 77 1049200 330 3.10
Vv
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® MCU— Peripheral (MDBT50Q-ATMS UART)— Central (MDBT50Q-RX-ATM)— PC Console

Under PHY mode at 2 Mbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min = 20 ms min = 20 ms X
115200 244 22 1049200 93 11.01
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
460800 244 6 1049200 25 40.98
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
921600 244 3 1049200 12 85.38
Max =40 ms Max = 40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
\Y
X
min = Max = 8ms min = Max = 8ms 115200 244 23 1049200 98 10.45
Vv
X
min = Max = 8ms min = Max = 8ms 460800 244 6 1049200 25 40.98
\Y
X
min = Max = 8ms min = Max = 8ms 921600 244 3 1049200 12 85.38
\Y
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Under PHY mode at 1 Mbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min =20 ms min =20 ms X
115200 244 22 1049200 93 11.01
Max =40 ms Max =40 ms \Y/
min = 20 ms min = 20 ms X
460800 244 6 1049200 25 40.98
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
921600 244 3 1049200 12 85.38
Max =40 ms Max =40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Vv
X
min = Max = 8ms min = Max = 8ms 115200 244 22 1049200 93 11.01
Vv
X
min = Max = 8ms min = Max = 8ms 460800 244 8 1049200 33 31.04
\Y
X
min = Max = 8ms min = Max = 8ms 921600 244 8 1049200 33 31.04
Vv
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Under PHY mode at 125 Kbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max =40 ms Max =40 ms vV
min =20 ms min =20 ms X
115200 244 39 1049200 167 6.13
Max =40 ms Max =40 ms \Y/
min = 20 ms min = 20 ms X
460800 244 39 1049200 167 6.13
Max =40 ms Max =40 ms V
min =20 ms min =20 ms X
921600 244 39 1049200 167 6.13
Max =40 ms Max =40 ms V
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Vv
X
min = Max = 8ms min = Max = 8ms 115200 244 78 1049200 334 3.06
Vv
X
min = Max = 8ms min = Max = 8ms 460800 244 78 1049200 334 3.06
\Y
X
min = Max = 8ms min = Max = 8ms 921600 244 78 1049200 334 3.06
Vv
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Under PHY mode at 2 Mbps

® MCU— Peripheral (MDBT50Q-ATMS UART)— Central (MDBT42Q-ATM/PATM)— PC 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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max = 75 ms Max = 40 ms Vv
min =20 ms min =20 ms X
115200 244 26 1049200 111 9.23
Max = 75 ms Max = 40 ms \%
min =20 ms min =20 ms X
460800 244 8 1049200 34 30.13
Max = 75 ms Max = 40 ms \%
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Y
X
min = Max = 8ms min = Max = 8ms 115200 244 26 1049200 111 9.23
V
X
min = Max = 8ms min = Max = 8ms 921600 244 8 1049200 33 31.04
V
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Under PHY mode at 1 Mbps

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)
min =20 ms min =20 ms
9600 244 255 1049200 1095 0.93
Max = 75 ms Max = 40 ms Vv
min =20 ms min =20 ms X
115200 244 26 1049200 111 9.23
Max = 75 ms Max = 40 ms \%
min =20 ms min =20 ms X
460800 244 8 1049200 34 30.13
Max = 75 ms Max = 40 ms \%
X
min = Max = 8ms min = Max = 8ms 9600 244 255 1049200 1095 0.93
Vv
X
min = Max = 8ms min = Max = 8ms 115200 244 26 1049200 111 9.23
V
X
min = Max = 8ms min = Max = 8ms 921600 244 8 1049200 33 31.04
V
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5. Product Dimension
5.1. PCB Dimensions & Pin Indication
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- MDBT50Q-PATMS
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5.2. Recommended Layout of Solder Pad

Graphs are all in Top View, Unit in mm.

as wide as possible
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Top View (Unit: mm)
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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”.

@ No Ground-Pad Area

o 10.5mm |

3.8mm

(I |

! zo.of.o,m,m,u‘m

%

Ground Area

Top View


mailto:service@raytac.com

Please add via holes in GROUND area as many

as possible, especially around the four corners.

Top View
XJ No Ground-Pad Area
EEOEO OIS

QXX

Ground Area

Perpective View



Examples of “NOT RECOMMENDED” layout

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.

=)


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

6. Main Chip Solution

RF IC Crystal Frequency

Nordic NRF52833 32MHZ

32MHZz crystal and RF (VDD) DC/DC inductor (Reg1)
are already inside the module.
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7. Shipment Packaging Information

Model Antenna Photo

MDBT50Q-ATMS Chip/Ceramic /

77

MDBT50Q-PATMS PCB/Printed /

- Unit Weight of Module:

MDBT50Q-ATMS: 0.68g (+0.02g) ; MDBT50Q-PATMS: 0.64g (+0.02g)

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

Tray Tape & Reel

MPQ

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

Carton Contents

(per carton) 1,760 pcs 1,500 pcs

Carton Dimension

(L) X (W) x (H) cm 37 x21x13 37x36x6

Gross Weight about 2.8 kgs about 1.9 kgs




7.1. Marking on Metal Shield

7.1.1. Label

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

[R] 018-180280

“RCER
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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

T T T T O

Unit: mm

30.00

+|
1 '

[TT1 T i1
—L L Y S S S W A A S S, T S B Y I
I

}

- Unit; mm
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7.2.2. Tape & Reel Packaging

3)
1.75£0.10 2.00%0.10 4.0040.10 16.00%0.10 a1
+ _'] idh / $1.50%
R ST S P Y P
| ¢ |
@F 3 :
NG
| \

W | 24.00|%£0.30
P1 [ 16.00/%£0.10
E1 1.751%£0.10
F [ 11.50%0.10

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

A0 | 10.80|%0.10
BO [ 15.80(+0.10
KO0 2.60(%0.10
T 0.30{%0.05
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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
MDBT50Q-ATMS MD-240A3-031 MD-240A3-031R
MDBT50Q-PATMS MD-240A3-032 MD-240A3-032R

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

cification

Any technical spec shall refer to Nordic’s official documents as final reference. Contents

below are from “nRF52833 Production Specification v1.5”, please click to download full spec.

8.1. Absolute Maximum Ratings

Supply voltages
vDD

VDDH

VBUS

VSsS

1/0 pin voltage
Vijo, VDD £3.6 V
Vijo, VDD >3.6 V

NFC antenna pin current

Infc1/2

Environmental aQFN package

Storage temperature

MSL

ESD HBM

ESD HBM Class
ESD CDM

Flash memory
Endurance
Retention at 85 °C
Retention at 105 °

Retention at 105 °

C

C-85 °C, execution split

Note

Moisture Sensitivity Level
Human Body Model
Human Body Model Class
Charged Device Model

Limited to 1000 write/erase cycles

Limited to 1000 write/erase cycles

75% execution time at 85 °C or less

8.2. Operation Conditions

Symbol
vDD
VDDpor
VDDH
VBUS
tr_vop
tr voDH

TA
TApxT

T

Parameter

VDD supply voltage, independent of DCDC enable

VDD supply voltage needed during power-on reset

VDDH supply voltage

VBUS USB supply voltage

Supply rise time (0 V to
Supply rise time (0 V to

Operating temperature

1.7 V)

3.7V)

Extended operating temperature

Junction temperature

-0.3
-0.3
-0.3

-0.3
-0.3

-40

10 000
10

6.7

Min.
1.7
1.75
2.5

435

85

+3.9

+5.8
+5.8

VDD +0.3

3.9

80

+125

3A
750

Nom.

3.0

3.7

5.0

25

Max.

3.6

55

55

60

100

85

105

110

Unit

< € <€ <

=

mA

RC

kv

write/erase cycles
years
years

years

Units

< < <

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

62


https://infocenter.nordicsemi.com/pdf/nRF52833_PS_v1.5.pdf

8.3. Electrical Specifications

8.3.1. General Radio Characteristics

Symbol Description Min. Typ. Max. Units
fop Operating frequencies 2360 2500 MHz
fpLL,cH,sP PLL channel spacing 1 MHz
foELTA, 1M Frequency deviation @ 1 Mbps +170 kHz
foErTA BLE, 1M Frequency deviation @ BLE 1 Mbps +250 kHz
foETA, 2M Frequency deviation @ 2 Mbps 320 kHz
foELTA, BLE,2M Frequency deviation @ BLE 2 Mbps +500 kHz
fskgps On-the-air data rate 125 2000 kbps
fehip, IEEE 802.15.4 Chip rate in IEEE 802.15.4 mode 2000 kchips
8.3.2. Radio Current Consumption (Transmitter)

Symbol Description Min. Typ. Max Units
% PLUSBABM,DCDC TX only run current (DC/DC, 3 V) Pgr = +8 dBm 14.2 mA

I pLUSBABM TX only run current Pge = +8 dBm 30.4 mA
ITx PLUS4dBM,DCDC TX only run current (DC/DC, 3 V) Pgr = +4 dBm 9.6 mA

I PLUS4ABM TX only run current Pge = +4 dBm 20.7 mA
ITx 0dBM,DCDC TX only run current (DC/DC, 3 V)Pge = 0 dBm 4.9 mA
1% 0dEM TX only run current Pge =0 dBm 10.3 mA
Ity minusadempecpe  TX only run current DC/DC, 3 V Ppe = -4 dBm 3.8 mA
[T MINUS4dBM TX only run current Pgr = -4 dBm 8.0 mA
Irx minuszgempcpe TX only run current DC/DC, 3 V Ppe = -8 dBm 3.4 mA
IT% MINUSEABM TX only run current Pge = -8 dBm 7.1 mA
lrx minus12d8Mpcoc  TX only run current DC/DC, 3 V Pge =-12 dBm 3.1 mA

I MINUS 12dBM TX only run current Pge =-12 dBm 6.4 mA
Irx minus16deMDcpe TX only run current DC/DC, 3 V Ppe =-16 dBm 2.9 mA

I MINUS 16dBM TX only run current Pgr = -16 dBm 5.9 mA
ITx minus20dempepe TX only run current DC/DC, 3 V Ppe =-20 dBm 2.7 mA

I MINUS20dBM TX only run current Pge = -20 dBm 5.5 mA
ITx minuUs2odempepe TX only run current DC/DC, 3 V Pge = -40 dBm 2.3 mA
% MINUS40dBM TX only run current Pgp = -40 dBm 4.5 mA
IsTARTTX, DCDC TX start-up current DC/DC, 3V, Pgr =4 dBm 4.3 ma
IsTARTTX TX start-up current, Pgg = 4 dBm 8.9 mA
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8.3.3. Radio Current Consumption (Receiver)

Ipy 1m,DCDC RX only run current (DC/DC, 3 V) 1 Mbps/1 Mbps BLE 4.6 ma
Iny 1M RX only run current (LDO, 3 V) 1 Mbps/1 Mbps BLE 9.6 ma
Inx 2m DEDC RX only run current (DC/DC, 3 V) 2 Mbps/2 Mbps BLE 5.2 mA
Ipy am RX only run current (LDO, 3 V) 2 Mbps/2 Mbps BLE 10.7 mA
IsTART RX,1M,DCDC RX start-up current (DC/DC, 3 V) 1 Mbps/1 Mbps BLE 3.4 mA
lsTART RX, 1M RX start-up current 1 Mbps/1 Mbps BLE 6.8 mA

8.3.4. Transmitter Specification

Pre Maximum output power 8 dBm
Prec RF power control range 28 dB
Precr RF power accuracy +4 dB
Ppera 1st Adjacent Channel Transmit Power 1 MHz (1 Mbps) -25 dBc
Prea,1 2nd Adjacent Channel Transmit Power 2 MHz (1 Mbps) -54 dBc
Prr12 1st Adjacent Channel Transmit Power 2 MHz (2 Mbps) -26 dBc
Ppeaa 2nd Adjacent Channel Transmit Power 4 MHz (2 Mbps) -54 dBc
E— Error vector magnitude IEEE 802.15.4 £ Jorms
Pharmand, IEEg 802.15.4 2nd harmonics in IEEE 802.15.4 mode -51 dBm
Pharmsard, IEeE802.15.4 3rd harmonics in IEEE 802.15.4 -51 dBm

8.3.5. RSSI Specifications

RSSlacc RSSI accuracy valid range -90 to -30 dBm +2 dB
RSSIRESDLUTlDN RSSI resolution 1 dB
RSSlperion RSSI sampling time from RSSI_START task 0.25 s

RSSIsemiE RSSI settling time after signal level change 15 s



8.3.6. Receiver Operation

Symbol

PRy, MmaX

Psens,m1m
Psens,imam

PSENS,IT,SP,lM,BLE

PSENS,IT,LP,:[ M,BLE

I:"'.SEI'%I&“:,I'I',S P.2M,BLE

I:‘SEI‘\IS,IT,BLE LE125k
PSENS,IT,BLE LES00k

I:"'SEI'*.IS,IEEE 802.15.4

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

Description Min.

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

Sensitivity, 2 Mbps nRF mode ideal transmit’[er2

Sensitivity, 1 Mbps BLE ideal transmitter, packet length < 37
bytes BER=1E-3"

Sensitivity, 1 Mbps BLE ideal transmitter, packet length > 128
bytes BER:1E—44

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

Sensitivity, 125 kbps BLE mode

Sensitivity, 500 kbps BLE mode

Sensitivity in IEEE 802.15.4 mode

address correlation, the typical sensitivity for this mode is degraded by 3dB.

2. Same as remark 1.

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

4. Equivalent BER lim

it < 10E-04.

8.3.7. RX Selectivity

Symbol

C.'"lM,co—dmnnel
C/l1p,-1MHz
C/l1p,+1MHz
C/lim -2MHz
C/l1m,+2MHz
C/l1m,-2MHz
C/l1p,+3MHz
C/lam s6mHz
C/iMBLE co-channel
C/l1MBLE-1MHz
C/limBLe +1MHz
C/limBLE-2MHz
C/limBLe +2MHz
C/11MBLE,>3MHz
C/11MBLE image

C/l1MBLE image, IMHz

Description Min.

1Mbps mode, Co-Channel interference

1 Mbps mode, Adjacent (-1 MHz) interference

1 Mbps mode, Adjacent (+1 MHz) interference

1 Mbps mode, Adjacent (-2 MHz) interference

1 Mbps mode, Adjacent (+2 MHz) interference

1 Mbps mode, Adjacent (-3 MHz) interference

1 Mbps mode, Adjacent (+3 MHz) interference

1 Mbps mode, Adjacent (26 MHz) interference

1 Mbps BLE mode, Co-Channel interference

1 Mbps BLE mode, Adjacent (-1 MHz) interference
1 Mbps BLE mode, Adjacent (+1 MHz) interference
1 Mbps BLE mode, Adjacent (-2 MHz) interference
1 Mbps BLE mode, Adjacent (+2 MHz) interference
1 Mbps BLE mode, Adjacent (23 MHz) interference
Image frequency interference

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

Typ.

-93
-89

-96

94

-103
-98
-100

Max.

Units

dBm

dBm

dBm

dBm

dBm

dBm

dBm
dBm

dBm

7] are used for receiver

Typ.

10

-14
19
-42
-37
-47

-52

-10
23
45
54
24

-37

Units
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
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Symbol
CﬂlM,m—channel
C/lz0a,-2MHz
C/lapa,+2mHz
Chapg,amnz

C/lap +amhz
Clapg,-smnz
C/lapa,+60Hz
C/lam,212MHz
C/l2MBLE co-channel
ClapeLs oMz
CllappLe +2mm:
C/l2mBLE, Mtz
C/lameLE,+aMHz
C/12MBLE,26MHz
C/lapBLE imaze
C/l2MBLE image, 2MH:z
C/l135k BLE LR co-channel
C/l135 BLE LR,-1MHz
C/l125k BLE LR, +1MHz
C/l125k BLE LR -2MH:
C/lyz5k BLE LR +2MH:
C/l125k BLE LR, >3MHz
C/l135k BLE LR imags
C/liEEE 802.15 4, -5MHz
C/liges 802.15 4, +5MHz

C/ligez 802 15 4,1 10MH:z

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

Description Min.

2 Mbps mode, Co-Channel interference

2 Mbps mode, Adjacent (-2 MHz) interference

2 Mbps mode, Adjacent (+2 MHz) interference

2 Mbps mode, Adjacent (-4 MHz) interference

2 Mbps mode, Adjacent (+4 MHz) interference

2 Mbps mode, Adjacent (-6 MHz) interferance

2 Mbps mode, Adjacent (+6 MHz) interference

2 Mbps mode, Adjacent (212 MHz) intarference

2 Mbps BLE mode, Co-Channel interference

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

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

2 Mbps BLE mode, Adjacent (-4 MHz) interference

2 Mbps BLE mode, Adjacent (+4 MHz) interference

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

Adjacent (2 MHz) interferance to in-band image frequency
125 kbps BLE LR mode, Co-Channel interference

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

IEEE 802.15.4 mode, Adjacent (-5 MHz) rejection

|IEEE 802.15.4 mode, Adjacent (+5 MHz) rejection

IEEE 802.15.4 mode, Alternate (£10 MHz) rejection

Max.

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

Units

the desired signal. The input power of the interferer where the sensitivity equals BER =0.1% is
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8.3.8. RX Intermodulation

Symbol

Pimp,5mH,1m

PiMD,5TH,1M,BLE

Pimvp,sTH,2M

Pimb,5TH,2M,BLE

Description

IMD performance, 1 Mbps, 5th offset channel, packet length
< 37 bytes

IMD performance, BLE 1 Mbps, 5th offset channel, packet
length < 37 bytes

IMD performance, 2 Mbps, 5th offset channel, packet length
< 37 bytes

IMD performance, BLE 2 Mbps, 5th offset channel, packet
length < 37 hytes

Typ.

34

-32

-33

-32

Max.

Units

dBm

dBm

dBm

dBm

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

closest in frequency is not modulated, the other interferer is modulated equal with the desired
signal. The input power of the interferers where the sensitivity equals BER = 0.1% is presented.

8.3.9. Radio Timing Parameters

Symbol

trxen,BLE 1M

trxen, FAST,BLE, 1M

trxpis,BLe, 1M

tRXEN,BLE, 1M

TRXEN,FAST,BLE, 1M

TRxDIS,BLE, 1M

trxpis,BLE2M

TRxDIS,BLE,2M

tT)(EN,IEEE 802.15.4

tT)(EN,FJ’LST,IEEE 802.15.4

tT)([)IS,\EEE 802.15.4

tRXEN,IEEE 802.15.4

tR)(EN,FAST,IEEE 802.15.4

tRXDIS,\EEE 802.15.4

tRx-to-TX turnaround

Description

Time between TXEN task and READY event after channel

FREQUENCY configured (1 Mbps BLE and 150 ps TIFS)

Time between TXEN task and READY event after channel

FREQUENCY configured (1 Mbps BLE with fast ramp-up and 150 ps TIFS)
When in TX, delay between DISABLE task and DISABLED

event for MODE = Nrf_1Mbit and MODE = Ble 1Mbit

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

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

When in RX, delay between DISABLE task and DISABLED

event for MODE = Nrf_1Mbit and MODE = Ble 1Mbit

When in TX, delay between DISABLE task and DISABLED

event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit

When in RX, delay between DISABLE task and DISABLED

event for MODE = Nrf_2Mbit and MODE = Ble 2Mbit

Time between TXEN task and READY event after channel

FREQUENCY configured (IEEE 802.15.4)

Time between TXEN task and READY event after channel

FREQUENCY configured (IEEE 802.15.4 with fast ramp-up)

When in TX, delay between DISABLE task and DISABLED event (IEEE 802.15.4)
Time between the RXEN task and READY event after channel
FREQUENCY configured (IEEE 802.15.4)

Time between the RXEN task and READY event after channel
FREQUENCY configured (IEEE 802.15.4 with fast ramp-up)

When in RX, delay between DISABLE task and DISABLED event (IEEE 802.15.4)

Maximum TX-to-RX or RX-to-TX turnaround time in IEEE 802.15.4 mode

140

40

140

40

130

40

130

40

0.5

Typ.

40

Max.

140

40

140

40

130

40

21

130

40

0.5

Units

us

us

Hs

s

us

s

us

s

us

us

us

s

15

s
15
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8.3.10. CPU
=

WEeLASH CPU wait states, running CoreMark from flash, cache 2
disabled
WELASHCACHE CPU wait states, running CoreMark from flash, cache 3
enabled
Weam CPU wait states, running CoreMark from RAM 0
CMEasH CoreMark, running CoreMark from flash, cache enabled 217 irk
CMELASH/MHz CoreMark per MHz, running CoreMark from flash, cache 34 CoreMark/MHz
enabled
CME asH/mA CoreMark per mA, running CoreMark from flash, cache 65.8 CoreMark/ mA

enabled, DCDC 3V

8.3.11. Power Management

pA

loN_RAMOFF_EVENT System ON, no RAM retention, wake on any event 1.1

lon_RAMON_EVENT System ON, full 128 kB RAM retention, wake on any event 1.8 HA

lon_ramon_ror System ON, full 128 kB RAM retention, wake on any event, 1.9 HA
power-fail comparator enabled

lon_ramon_ceiote  System ON, full 128 kB RAM retention, wake on GPIOTE input (event mode) 7.4 HA

lon ramon crioTEpoRTSYstem ON, full 128 kB RAM retention, wake on GPIOTE PORT event 1.8 nA

lon_ramoFF_RTC System ON, no RAM retention, wake on RTC (running from LFRC clock) 1.5 HA

loN_RAMON_RTC System ON, full 128 kB RAM retention, wake on RTC (running from LFRC clock) 2.6 HA

lorr_ramorr reser  System OFF, no RAM retention, wake on reset 0.6 HA

lorr_ramorr_Lpcomp  System OFF, no RAM retention, wake on LPCOMP 0.9 HA

lorr_RAMON_ReseT  System OFF, full 128 kB RAM retention, wake on reset 1.3 A

lon_RAMOFFE_EVENT 5v System ON, no RAM retention, wake on any event, 5V 1.3 HA
supply on VDDH, REGO output=3.3V

loer_ramorr_peseT_sv System OFF, no RAM retention, wake on reset, 5V supply on 1.0 HA

VDDH, REGO output =33V



9. Block Diagram

nRF52833
raMy || RAM, || RAM: || RAM: || RaMs || RAMS || RaMs || Ram; || rame | | Pi0 <> ',Z‘j'ﬁiﬁi’ﬁ;
SWCLK >
“1 sw-pp
SWDIO - -
CTRL-AP AHB multilayer
— Q Q
2 g g g Z| =
@ o S o i “
g @ = @
AHB-AP | ETM I-Cache]
CODE
CPU AHB TO APB FICR UICR
BRIDGE
ARM
CORTEX-M4 ~ + + +
| NVIC SysTick | | | NVMC |
< >
NRESET ————+> POWER <:> [T
M RTC [0..2]
A < [ > TIMER [0..4]
wDT <:> Ie = > TEMP
PPl — £CB
XC1 - L < master EasyDMA
XC2 - -
CLOCK <:>
XL1 <}— I ccm
X2 <fF4+———H ( master > EasyDMA
ANT ~—————> RADIO | € > AAR
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D+ ~————p USBD L
D >
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P~ coMP L WIS [0..1] . E[ on
9 = LPCOMP @ < master ) EasyDMA
AINO - AIN7 —> SAADC | |« S wmp.y [T s
<t———+> sba
EasyDMA < master > < master > EasyDMA
LED <}
s wx [
B ——————
oUTD - OUT3 <} PWM [0..3] @
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MCK = gé
LRCK g s P < > UARTE [0..1] < ~ o
SDOUT < <}——1— RXD
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CLK = MISO
ax <3 - POM | |« > SIS [0.2] . oS
k}F—F— scK
EasyDMA < master >
\I\J/ < master > EasyDMA




10. Antenna

10.1. MDBT50Q

Antenna Gain and Efficiency

MDBTS50Q (CHIP antenna)
Freq(MHz) Peak. dBi Efficiency Average . dBi
2400.00 1.47 25.18% -5.99
2410.00 1.27 26.07% -5.84
2420.00 -1.32 27.15% -5.66
2430.00 1.12 28.51% -5.45
2440.00 0.80 29.41% -5.32
2450.00 0.65 29.59% -5.29
2460.00 -0.82 28.98% -5.38
2470.00 0.94 29.31% -5.33
2480.00 -0.88 29.12% -5.36
2490.00 0.98 27.60% -5.59
2500.00 -1.49 24.96% 6.03
Free Space

EIRP (2450 MHz) — XY cut
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Free Space
EIRP (2450 MHz) — XZ cut
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10.2. MDBT50Q-P

Antenna Gain and Efficiency

EIRP (2450 MHz) — XY cut

MDBT50Q (PCB antenna)
Freq(MHz) Peak. dBi Efficiency Average . dBi
2400.00 0.72 29.40% -5.32
2410.00 0.62 31.02% -5.08
2420.00 0.44 32.89% 4.83
2430.00 0.44 35.00% -4.56
2440.00 0.08 36.98% 4.32
2450.00 0.05 37.76% 4.23
2460.00 0.24 37.40% 4.27
2470.00 0.26 37.43% 4.27
2480.00 0.41 36.96% 4.32
2490.00 0.37 35.03% -4.56
2500.00 0.15 31.71% 4.99
Free Space
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|  270deg
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Free Space
EIRP (2450 MHz) — XZ cut
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11. Reference Circuit

Module is pre-programmed with Raytac’s AT command firmware. Default is
‘LDO mode” and uses internal 32.768khz RC oscillator.

11.1. UART Mode

® UART Mode 1

**PIN 6 (USB) is NOT connected
** Recommend using when VDDH is less than 3.6V. Supply power from VDDH.

** GPIO logic level follows the voltage of VDDH.

Flash default O=—————m
Wakeup O—
ADCC

9

8

7
|6
LS
[il.8,
|3

2
u!

,,,,,,,, = &) C

1 = | 8 5§28 2 2 2 2 2

cr \ D < % 35 ° SHC
| X UART PD O——=— UART PD = 1]
| | | XLI 2 =
a0 . g

|
\
[
[ 12pF
43 x|
| (i3 Izzi(«%;u,\ UART RTS O—4— UART RTS
: l” 1|7 y | UART CTS O—3— UART CTS i
| et ()pln\n:llJ - Ta MDBTSOQ"ATMS

77777777 UART RXO———— UART RX NRF52833
UART TX O—Z—{ UART TX
VDD 8
o]
>
o8 y
5 B
GND 2 E9
' = O O Z
ad E SzZ z z z 2 5 &
| [ MI
en s vy \O o~ oo = (=3 — o “ <
[a ol ol [} (o] (o) o o o (ag) Lag} [ag]
O SWCLK
——O SWDIO
Indicator O
Connect/ADV LED O——

RESET O—




® UART Mode 2

**PIN 6 (USB) is NOT connected

** Recommend using when VDDH is equal or greater than 3.6V. Supply power from
VDDH.

** GPIO logic level is 3.3V.

Flash default O———
Wakeup O—

ADCO
o«b‘ %

1 ||'

~ ol -nI A ml o
________ B _:‘_—l_ &) &« § ma O O O A A
\ e | = W aw 2 8 & 8" 7 “ 85 6
\ 2 UART PD O—+— UART PD s 3
\ '1”—‘{I L Xl 2 1xui G
2
< B 55 =
[ 12pF|:l |
| C3 X UART RTS O—2—{ UART RTS
32.768KHz A
| s AT-UART
\ ) UART CTS( | UART CTS
‘ 12pF Optional J = 1§ MDBTSOQ-ATMS
77777777 r UART RX O UART RX NRF52833
14
e UART TX O—-— UART TX
4.TuF 18 -
— VDDH VDD =
>
2 v
03 53— VBUS £ ig S8
| G 2
s GND . 8§ Ed8o O U O = =2 Z
—— — oA & oOmZ z z z n »n O
I MI
o<t vy O o~ |oo (=}
[ o] o [l (o] (oN} o

30
31
32
33
% T
34
.||

O SWCLK
——O SWDIO

Indicator O
Connect/ADV LED O——
RESET O




11.2. USB Mode

® USB Mode 1

**PIN 6 (USB) connects to GND.
** Recommend using when VDDH is less than 3.6V. Supply power from VDDH.

** GPIO logic level follows the voltage of VDDH.

Flash default O———

USB CONNECTOR

Connect/ADV LED O——
RESET O——

Wakeup O—
ADCO
=) ] ~ o -r»l <r| [} Nﬁ
,,,,,,,, e [SIR 4] C
‘ 1 = L10 82 8 £ 8 2 =2 S 8 g
Cc12 | 11 GND < &4 3 ° © ©
| Y UART PD = =
| ,|||__1I | XLI 2] E
[ B 1 X2 &
| lZpF:I |
‘ el ] —14 | UARTRTS
SR . AT-USB
| . —1 UARTCTS
T ] . | MDBT50Q-ATMS
= Al NRF52833
17
VDDH UART TX
Normal Voltage input 4 18 VDD 8
(=)
Cl1 9
0603 5y 2110 VDDH E
4.TuF T NC 3 g ﬁ
= 3w § i -
¢ - " 3 g9 C C Z
@ L7 a8 2 882 2232 2% 6
4. 7uF -
| | M
— el v olsle ol o = al o =
.'l ;V D_ [l (o] ol [} (o] (o] ol o Lag] (ag) Lag] [ag]
LD o Kby =
VoC [ ]‘—W =
D- |—% RINGs
Db i +—W\— O SWCLK
GND & L0 SWDIO
D+ § P
Indicator C
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® USB Mode 2

**PIN 6 (USB) connects to GND.
** Recommend using when the device is powered by USB

** GPIO logic level is 3.3V.

Flash default O————
Wakeup O—

| i | 14 | UARTRTS
|
5 uarTCTS
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c:’ © ~| © wl vl ml Nﬁ
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® USB Mode 3

**PIN 6 (USB) connects to GND.
** Recommend using when VDDH is equal or greater than 3.6V. Supply power from
VDDH.

** GPIO logic level is 3.3V.

Flash default O——

: et | UART RTS
'lall_T_'_p ‘ o (N AT-USB
Lo P R, MDBT50Q-ATMS
I

Wakeup O—
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12. Certification

12.1. Declaration ID

BT 5.1

Declaration ID ¥ QDID(s) # Company

D047708 139361 - End Product Raytac Corporation

BT 5.2

Declaration ID ¥ QDID(s) ¥ Company

D053149 159932 - End Product Raytac Corporation

4

4

Specification Name

51

Specification Name

52
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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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12.2. FCC Certificate (USA)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.

telefication

TCB S AUTHORIZATION TCB
Certification

lzsued Under the Authority of the
Federal Communications Commission

By:
Telefication B.V. Date of Grant: 0772672018
Edisonstraat 12a
Zevenaar, NL-6902 PK Application
Metherlands Dated: 07/25/2018
Raytac Corp.
&F., No.3, Jiankang Rd., Zhonghe Dist.,
MNew Taipei City,, 23586
Taiwan
Attention: Venson Liao , R&D Manager
NOT TRANSFERABLE

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

FCC IDENTIFIER: SHEMDEBTS0G

MName of Grantee: Raytac Corp.

Equipment Class: Digital Tranzmission m

MNotes: Bluetooth Low Energy & IEEE 802.15.4 Combo Module

Modular Type: Single Modular

Grant Notes FCC Rule Parts e
15C 24020 - 24800 0.0066
15C 24050 - 24800 0.0066

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

Certificate Mo.: Ramy Nabod VL ,-f”
182180940/AA00 Product Assessor o
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12.3. TELEC Certificate (Japan)

BLE 1 Mbps & 2 Mbps

Cerdficare Tecknical Support Center Co  Lid:
l RABRID No 018

Construction Type Certification
Registation No. CSRT180280-1

Certificate Holder Baytec Corporation
5F,Mo.3, Tiankanz Bd | Fhonghe Dist., Mew Taipei City, 235, Taiwan

Product Catagory Aricle 2, Paragraph 1, Tiem 19
Meodel Type or Name MDET500Q, MDETS00Q-1M MDETS00Q-PIM, MDET00-ULM,
MDBTS0Q-P, MDBTS00Q-U

Type of Emission, Frequency  F1D 2402MHz - 24800Hz (2MHz separation, 4 channels)

and Antennza Power 5.9704mW, 5.0816mW
Mamifachmer Raytac Corporation
5F, Mo 3, Tiankanz Bd | Fhonghe Dist., Mew Taipei City, 235, Taiwan
Factory Tech-Lin's Electronics Corp.
SEIF, Mo, 778, Zhongzheng Bd | Zhonghe Dist, New Tapsl City 23586,
Taiwan BO.C
Femarks The scope of evalnstion relates to the submitted doouments and product onky.

It is only valid in conjuncoon with the Annex

When the product is placed on the

Tapaness market, the Specified Radio

Equipment marking a5 shown on the — @mg-lgmgg
Tight mmst be attached on visible pant T

of the product.

Wimesses that the certification is on Construction Type Cartification mder Article 38-24 of the Badio Laar.

_"‘.'_I" 1

..._r.-l'l'-.l'|.:_ -4
| (Ezns
Diate of Certificae

2018730

Certification Examiner : Takwji Makano
C&3 | \Camificate Technical Support Center Co., Lid.

Address: §10- 1 Kishinecho, Fohoku-ku. Yokohama-City, 223-0034 Japan
Tel:+81 £5 5040185 - Fax +2145 5040183 - E-mail: cengons-web.co jp
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IEEE 802.15.4

Cergficate Tecknical Suppert Center Co_ Lid:
RARID Mo 018

2

Construction Type Certification
Registration Mo. CSRT120280-1

Certificate Holdar Baytar Corporation
5F, Mo.3, Jiankang Bd | Fhonghe Dist., Mew Taipei City, 235, Taiwan

Prowinct Catepory Ariicle 2, Paragraph 1, Iiem 19
Model Type or Hame MDBTS00), MDBTS00-10 MDBETHM-PIM, MDBTSM)-TINL
MDBTS0Q-B, MDBTS0O-T
Type of Emission, Frequency  GID 2405MHz - 24800 Hz { 5hHz separation, 16 channels)
and Antenna Power 3.530mWNHz
Mamufactuer Baytac Corporation
5F, Mo.3, Niankanz Bd . Fhonghe Dhst., Mew Taipai City, 233, Taiwan
Factory Tech-Lin's Elecironics Corp.
5F1F, Mo. 778, Zhongrheng Bd | Thonghe Dist | Mew Taipai City 23586,
Tatwan BO.C
Pemarks The scope of evalustion relates to the submitted doouments and product onty.

It is only valid i conjuncion with the Annex

When the product is placed on the

Japanese market, the Specified Fadio

Equipment marking s show on the i [R|018-180280
right mmst be attached on visible pant

of the product. I

Wiinesses that the certification is on Construction Type Certification mnder Argcle 38-24 of the Badio Law.

-

".’.‘TF:J'.:.;-..I" S N
Date of Certificate eF
2018730

Certification Exanviner : Takwji Makanao
C&S, Cortificate Technical Support Center Co., Lad.

Adgress: §10- 1 Kishinecho, Eohoku-ku, Yokohama-City, 222-0034 Japan
Tel:+81 £5 504 0185 - Fax:+8145 5040183 - E-mail: centgons-web.cojp
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12.4. NCC Certificate (Taiwan)

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

BLE 1 Mbps & 2 Mbps

Report Mo.: E2/2018/50088-02
Page: 1 of 73

RED (2014/53/EU) ETSI EN 300 328 v2.22: 2019
&
Australian/New Zealand Standard AS/NZS 4268:2017
TEST REPORT

FOR
Applicant: Raytac Corporation
aF, No.3, Jiankang Rd., Zhonghe Dist., New Taipei City, 235,
Taiwan
Product Name: Bluetooth Low Energy & |IEEE 802.15.4 Combo Module
Brand Name: Raytac
Model No.: MDBTS0Q, MDETS0Q-P, MDBTS0G-U
Model Difference: Different Antenna Type
Report Number: E2r2018/50088-02
Issue Date: Jun. 15, 2020
Date of Test: May 31, 2018 ~ Jun. 28, 2018 (Original test),

Jun. 05, 2020 (Update receiver blocking)
Date of EUT Received: May 31, 2018 (Original test),
Apr. 16, 2020 (Update receiver blocking)

We hereby certify that:
The above equipment was tested by SGS Taiwan Ltd., Cenfral RF Lah for compliance

with the requirements set forth in the European Standard ETSI EN 300 328 vz s01
under RED 2014/53/EU and Australian/New Zealand Standard AS/NZS 4268:2017, Row
59, Test report to determineg compliance with ASMNZS 4268 requirements. The results of
fesfing in this report apply to the product system that was tested only. Other similar
equipment will not necessanly produce the same results due to production tolerance and
measurement uncerainties.
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Approved By: =4
Jay Lin /f ASst. Supervisor
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IEEE 802.15.4

Report No.: E2/2018/50089-02
Page: 1 of &7

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

&

Australian/New Zealand Standard AS/NZS 4268:2017

TEST REPORT

Applicant;

Product Name:
Brand Name:
Model No.:

Model Difference:
Report Number:
Issue Date:

Date of Test:

Date of EUT Received:

We hereby certify that:

FOR

Raytac Corporation

5F, No.3, Jiankang Rd., Zhonghe Dist., New Taipei City, 235,
Taiwan

Bluetooth Low Energy & IEEE 802.15.4 Combo Module

Raytac

MDBTS0Q, MDBETS0Q-F, MDBETS0Q-U
Different Antenna Type
EZ2/2018/500858-02

Jun. 11, 2020

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

Apr. 16, 2020 (Update receiver hlocking)

The above equipment was tested by 3GS Taiwan Lid., Central RF Lab for compliance
with the requirements set forth in the European Standard ETS1 EN 300 328 v2.2 2 op1s under
RED 2014/53/EU and Australian/MNew Zealand Standard AS/NZS 4268:2017. Test report
to determine compliance with AS/NZS 4268 requirements. The results of testing in this
report apply to the product system that was tested only. Other similar equipment will not
necessarily produce the same results due fo production folerance and measurement

uncertainties.
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Approved By: M . ’E/r*";F_.\‘\H““\? Tenting Labsrutary
Jay Lin / Asst. Supervisor Serdui et aT02
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SGS Reference No: MH/2018/60113C-01

VERIFICATION OF EMC COMPLIANCE

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

Product Name

Brand Name

Applicant

Address of Applicant

Test Report Number

Date of Issue

Applicable Standards

Conclusion

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

MH/2018/60113C-01

MDBTS50Q

MDBTS50Q-P, MDBTS50Q-U

Bluetooth Low Energy & IEEE 802.15.4 Combo Module
Raytac

Raytac Corporation

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

Oct. 02, 2019

EN 301 489 —1 ;.5 : 2017-03 (Draft)

EN 301 489 —-17 220 : 2017-03 (Draft)

EN 55032 : 2015+AC:2016-07

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

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

The apparatus meets the requirements of the above standards and hence compliance the essential
requirements under article 3.1b of the RED (2014/53/EU) Directive.

*This verification is only valid for the equipment and configuration described, and in conjunction with
the test report as detailed above.

Authorized Signatory:

é |J,_-L é /:xl rwf g

SGS TAIWAN LTD.
Eddy Cheng
Technical Asst. Supervisor
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12.6. IC Certificate (Canada)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.

telefication bv

telefication

The Metherlands

Chamber of Commerce u
51555535

v belefication.com

TECHNICAL ACCEFTANCE

requirements of the above-noied specification. Licence applications,
bf the ISED issuing office: and will depend on the existing radio
emironment, service and location of operation. This o= b i
issued on condifion that the holder comiplies and will continue o
comphf with the requirements and procedures iszued b ISED. The
=quipment for which this certificats iz izsued shall not be
manufactured, irmported, distributed, l=ased, offered for cale or sold
unless the =guipment compli=s with the icaHetnchrica]
spedfications and procedures issu=d bff ISED.

DEVELOPMENT
DEVELOPPEMENT ECONOMIOUE

DATE 25 Oct 2019 BY

This cerfificate has one annex

where applicable to use cenfied equipment, are acied on accordinghf

| heraby sitest that the sutyec! equipment was fested and found 1 compiiance
Jaftesia, par la présente, gue ke malénal a lall lobyet d'essal et 8 &8 jupd conforme a la spécification cl-dessus

Girhan Vural
Product Assessor

CERTIFICAT D'ACCEFTABILITE

CERTIFICATE TECHNIQUE
CERTIFICATION No.
Mo. DE CERTIFICATION B017A-MDBTS0Q
TELEFICATION Na.
Ma. DE TELEFICATION 1921T0353/AA00
TEST SITE No.
Ma. DE LABORATOIRE 4620R
ISSUED TO .
DELIVAE A Raytac Corporafion
TYPE OF EQUIPMENT Blustooth device
GENRE DE MATERIEL Spread Spectrum/Digital Device (2400-2483 5 MHz)
Raytac / MDET50Q)
TRADE NAME AND MODEL Raytac / MDBT50Q-1M
MARGUE ET MODELE Raytsc / MDETS0Q-P1M
Raytac | MDET50G-P
CERTIFIED TO SPECIFICATION RSS5-102 ISSUE 5
CERTIFIE SELON LE CAHIER DES CHARGES RSS-247 EDITION 2

Certification nll'::a.l gt means onff that the equipment has metthe  La o=rification du materisd signifie seulement qus le matérisl a satisfai

aux =xigences de [a nomme indiques d-dessus. Les demandes de
licences necessaires powr [utlization du rriaterie] cerifie sont raises en
consequence par e bursau de délivrance d'ISDE et dépendent des
condition:s rade u.rnbm.n'l:s. du service =t de ﬁ:rrq:lm:uncrrl

d'=xploitation. Le pressmt certificat =st defivre 3 la condition que l=
ttulaire satisfasce at continue de satisfaine aux exigences ot aux
procedures &' ESDE. Le materiel & I'2gard dugual = 1 certificat mst
dalivrs nie doit pas £x= fabrique, rnpnrlz. distibue, loue, mis =n vert= ou
wendu a moins d'&r= conforme mxpmcudl.rzs:!mspcﬂﬁm‘buns
t=chmigues applicables publiees par ISDE.

ISSUED BY TELEFICATION BV [MLDOD1), RECOGMNIZED CERTIFICATION BODY BY INMOVATION, SCIENCE AND ECONOMIC
DELIWVAE PAR TELEFICATION BW [NLDﬂN ORGAMISME DE CERTIFICATION RECONMU PAR INNOVATICMN, SCIEMNCES ET

with the above-noted spacification.

U
[Huﬂtl’. 114
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12.7. SRRC Certificate (China)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.

B A IRE

Radio Transmission Equipment
=Ry T
S %I
Type Approval Certificate

ZnikE i E =& IR A\ F 4a s
NEBLETERNT (85)

e bt A BRI RNR e 2R A5 B

In accordance with the provisions on the Radio

&), 2ilite, PACdal R M ket

Regulations of the Péuplv"s Republic of China , the following

e MU S NI 8 B A LR UL e i

radio transmission equipment , after examination , conforms

J).( /R‘;d\;ﬁ. ’ !l*g},}ﬁ-ftﬁw }J:L“x’:ﬁ IT 1D: 2018DJal128

to the provisions with its CMIIT ID:

fidW: 15 & ok Bl Xz)
Validity Sealed by . i
' 2018, 8 .29
| At : I
Year Month Date




12.8. KC Certificate (South Korea)

BLE 1Mbps & 2Mbps, IEEE 802.15.4 approved.

2006-E6DA-BOAA-SESS

FEEFAAAT AFATA
Certificate of Broadcasting and Communication Equipments

Q}i ¥ ‘d k! Raytac Corporation
Tracke Neme o Appicrs

7R A mRaed FAANGANIHFNA) 2GS T4 7))

Equipment Name

712l MDBTS0Q-U
&IM(tHNnbU ‘ s -

L A L

ke e N MDBT50Q, MDBT50Q-P
AFHE

Centificstion No. R-C-ryt-MDBT50Q

A 7
mﬁfx];{.ﬁl,i% t Raytac Corporation / o %k

Country of Origin

‘ :
AdFded 2018-08-17
Date of Certification

71eh

Others

# 714 (Ashy) Assxe)2 A2¥e] W} A FH A F& TG
It is verified that foregoing equipment has been certificated under the Clause 2, Article 58-2 of Radio
(Waves Act,

2018 (Year) 08¢ (Month) 17%(Day)

Director General of National Radio Research Agency

2 g ESA A A A Y F LR AT B et R elodo G

flabsl els M W APo) ey $ Uil
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12.9. RoHS & REACH Report

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

12.10. 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.

12.10.1. FCC (USA)

The FCC statement should be included in the user manual when there is not 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:
SHEMDBT50Q”.

12.10.2. TELEC (Japan)

When manufacturer is placing the product on the Japanese market, the product must be

affixed with the following Specified Radio Equipment marking:

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

12.10.3. NCC (Taiwan)

AT ARG AR SRR B BT AP A W S AR

Series E BN
MDBT50Q Series {@@ccamisLpos20T7
MDBT50Q-P Series (lcccaM18LP0824T2

2 MDBT50Q % ) » & 5 i & 20T 5 A
CCAM18LP0820T7 | -

B TAAE SN SR D %k

w

ML) BT FEHERAREE PR FORLF R ZEHIL SN HEHER
AT FEHMF EEAFH R JFF LD #%%mﬁﬁ»ﬁﬁu’wwﬁ%ﬁﬁéi
e oo AR R RIS R 2 R i%%%M£w’m&w@%y»mav

12.10.4. IC (Canada)

The IC statement should be included in the user manual when there is not enough space on

label. Otherwise, it should be included on the label.

“This device complies with Industry Canada license-exempt RSS Standard(s). Operation is
subject to the following two conditions. (1) This device may not cause harmful interference.
(2) This device must accept any interference received, including interference that may cause

undesired operation.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence.L'exploitation est autorisée aux deux conditions suivantes: (1)
I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit accepter tout
brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le

fonctionnement.”

The final end product must be labeled in a visible area with the following: “Contain IC ID:
8017A-MDBT50Q".
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13. 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.

94



14. Basic Facts for nRF52 Family

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

as final reference.

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

Nordic Solution nRF32840 nRF52833 nRF52820 nRF52832 nRF52810 nRF52811 nRF52805
RAYTAC Model No. 500 series 50a se_ries 50 series 45;358;:25 420Q) series 420) Series - seril_as
(MDBTXX) 50 series 42V series 427V series
g::‘:(::glt‘lhl:illdillg v v V

E(I)l:g?.at:gz (125kbps) v v v v

ﬁ:;ﬁ‘g‘;;:j v v v v v v v
E:il.lelft:tc::ti?) n (x8) v v e V v v v
Flash (kBytes) 1024 512 256 512 192 192 192
RAM (kBytes) 256 128 32 64 24 24 24
ANT Plus A v Vv Vv v v

IEEE 802.15.4 Vv v Vv v

ARM® TrustZone®

Cryptocell v

UsB Vv v Vv

QSPI Vv

NFC Vv v \

128 Vv v A

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

ADC, Comparators v v without ADC v v v without

comparators

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




15. 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 nRF52833 : https://www.nordicsemi.com/Products/Low-power-short-

range-wireless/nRF52833
A brief introduction to nRF52833 and download links for Nordic’s developing software

and SoftDevices.

96


https://infocenter.nordicsemi.com/index.jsp
https://devzone.nordicsemi.com/questions/
https://www.nordicsemi.com/Products/Low-power-short-range-wireless/nRF52833
https://www.nordicsemi.com/Products/Low-power-short-range-wireless/nRF52833

History of Firmware Revision

(2) Fixed error of output data when receiving long length of data in scan beacon mode.
(3) Added “AT?BLESTATUS” command.

FW Compatible Release

Description of Revision Note
Ver. HW Build Date
1.0 2020/05/30 1%t release. 99-52833-03A
1.1 2020/10/20 (1) Fixed HardFault_Handler error when sending large amounts of data in Central mode. 99-52833-03B
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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
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-512KV2 2 64 kb 512 K
Chip
MDBT420Q nRF52810 MDBT42Q-192KV2 2 Antenna
24 kb 192 K
nRF52811 MDBT420Q-192KL 1
nRF52832 MDBT42Q-P512KV2 2 64 kb 512 K
PCB
MDBT42Q-P nRF52810 MDBT42Q-P192KV2 2 Antenna
24 kb 192 K
nRF52811 MDBT42Q-P192KL 1
u.FL
MDBT42Q-U NnRF52832 MDBT42Q-U512KV2 2 Connector 64 kb 512 K
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® MDBT42 Series (WLCSP Package IC)

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

nRF52832 2 5CB 64 kb 512 K
MDBT42-P MDBT42-P512KV2 Antenna
® MDBT42V Series (WLCSP Package IC)
. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42V MDBT42V-512KV2 Ay
NRF52832 2 PCB 64 kb 512 K
MDBT42V-P MDBT42V-P512KV2 A
® 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
NnRF52805 1 PCB 24 kb 192 K
MDBT42TV-P MDBT42TV-P192K Antenna
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® MDBT50Q Series (aQFN Package IC)

, Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
nRF52840 MDBT50Q-1MV2 2 Chip 256 kb 1 MB
MDBT50Q Antenna
nRF52833  MDBT50Q-512K 1 128 kb 512 kb
nRF52840 MDBTS50Q-P1MV2 2 PCB 256 kb 1 MB
MDBT50Q-P Antenna
nRF52833  MDBT50Q-P512K 1 128 kb 512 kb
nRF52840  MDBT50Q-U1MV2 2 UEL 256 kb 1 MB
MDBT50Q-U Connector
nRF52833  MDBT50Q-U512K 1 128 kb 512 kb
PCB
Dongle nRF52840  MDBT50Q-RX 1,2 Antenna 256 kb 1 MB
® MDBT50 Series (QFN Package IC)
: Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
nRF52820 MDBT50-256R 1 Chip 32 kb 256 kb
MDBTS0 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
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® MDBT53 Series (WLCSP Package IC)

: Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chi
MDBT53 nRF5340 MDBT53-1M 1 Antgnna 512 kb 1 MB
PCB
MDBT53-P nRF5340 MDBT53-P1M 1 Antenna. 512 kb 1 MB
u.FL
MDBT53-U nRF5340 MDBT53-U1M 1 Connector 212 kb 1 MB
® MDBT53V Series (WLCSP Package IC)
: Nordic IC Flash
Series Solution Raytac No. \/er. Antenna RAM Memory
Chip
MDBT53V nRF5340 MDBT53V-1M 1 Antenna 512 kb 1 MB
PCB
MDBT53V-P nRF5340 MDBT53V-P1M 1 Antenna 512 kb 1 MB
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Release Note
® 2020/06/19: Version A: 15t release

® 2020/10/20: Version B:
(1) See History of Firmware Revision for FW revision 1.1.
(2) Updated table in Chapter 14: Basic Facts for nRF52 Family

® 2020/12/30 Version C
(1) Refined description in section 1 of Chapter 3: How to Send AT Commands.
(2) Added information of T&R in Chapter 4: Shipment Packaging Information.
(3) Added BT 5.2 SIG approval in Chapter 9: Certification.
(4) Updated Full List of Raytac’s BLE Modules.

® 2021/05/31 Version D
(1) Corrected typo in model no. on the first page and in Chapter 4: Shipment Packaging

Information.

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

Information.

(3) Updated Chapter 5: Specification corresponding to Nordic’'s new nRF52833 Product
Specification V1.3

® 2022/04/14 Version E

(1) Added the UUID message that SIG cannot be used in Chapter 2.2.1.: Table No. (4)
in Central "Write".

(2) Added the UUID message that SIG cannot be used in Chapter 2.2.2.: Table No. (4)
in Peripheral "Write".

(3) Updated Chapter 5: 5.3 RF Layout Suggestion (aka Keep-Out Area)
(4) Updated List of Raytac’s Model no.

® 2022/07/01 Version F
(1) Updated Chapter 7: 7.2.1 Tray Packaging with 7.2.2 Tape & Reel Packaging info.

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

(3) Corrected Schematic and info in Chapter 11: Reference Circuit.
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(4) Updated Chapter 8: Specification corresponding to Nordic’s new nRF52833 Product
Specification V1.5.

® 2023/05/24 Version G

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