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Approval Sheet
(2 &%3RE)

A& & (Product) Bluetooth Low Energy Module

242 % (Solution) Nordic nRF5340 WLCSP Package

A2 %415, (Model No.) MDBT53V — 1M (Chip Antenna)

MDBT53V - P1M (PCB Antenna)

A &5 (Part No.) see 4.3 Order code

Working distance (in Meters)

Operating

Model 125 Kbps 1 Mbps 2 Mbps Temperature
MDBT53V-1M over 240 over 200 over 160 -40 ~ 105°C
MDBT53V-P1M over 240 up to 200 up to 160 -40 ~ 105°C

Working range is tested in open space
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1. Overall introduction

Raytac’s MDBT53V & MDBTS53V-P is a BT 5.2 stack (Bluetooth low energy or BLE) module
designed based on Nordic nRF5340 SoC solution, which incorporates: GPIO, SPI, UART,
TWI, 12S, PDM, PWM, ADC and NFC interfaces for connecting peripherals and sensors.

Features:

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

Compact size with (L) 12.4 x (W) 7.8 x (H) 1.85 or 1.6 mm.

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

o 0 bk w N

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

1.1.  Application

- Advanced computer peripherals and I/o devices
« Multi-touch trackpad

+ Advanced wearables
« Health / fithess sensor and monitor devices
+ Wireless payment enabled devices.
+ Wireless audio devices
« Bluetooth Low Energy Audio
« True wireless earbuds
- Headphones, microphones and speakers

« Internet of Things (loT)
« Smart home sensors and controllers
« Industrial 10T sensors and controllers

* Interactive entertainment devices
+ Remote controls

- Gaming controllers

- Professional Lighting
+ Wireless connected luminaire



1.2. Features

- Supply voltage range 1.7V to 5.5V

« 1.8 V to 3.3 V regulated supply for external components
- Single 32 MHz crystal operation

- 25 general purpose /O pins

« Operating temperature from -40 to +105°C

Network Core
+ ARM® Cortex®-M33 with TrustZone® technology
+ 64 MHz operation
- 256 kB flash
+ 64 kB low leakage RAM
* Bluetooth® 5.2, IEEE 802.15.4-2006, 2.4 GHz transceiver
+ -98 dBm sensitivity in 1 Mbps Bluetooth Low Energy mode

+ -104 dBm sensitivity in 125 kbps Bluetooth Low Energy mode (long range)
-+ -101 dBm sensitivity in IEEE 802.15.4
- -20 to +3 dBm configurable TX power
« On-air compatible with nRF52, nRF51, nRF24L, and nRF24AP Series
- Supported data rates:
+ Bluetooth 5.2 - 2 Mbps, 1 Mbps, 500 kbps, and 125 kbps
- IEEE 802.15.4-2006 - 250 kbps
- Proprietary 2.4 GHz - 2 Mbps, 1 Mbps
« Angle of Arrival (AoA) and Angle of Departure (AoD) direction finding
- 128-bit AES/ECB/CCM/AAR co-processor (on-the-fly packet encryption)
- SPI master/slave with EasyDMA
« 12C compatible two-wire master/slave with EasyDMA
- UART (CTS/RTS) with EasyDMA
 Up to 3x 32-bit timer with counter mode
« Up to 2x real-time counter (RTC)

Application Core
+ ARM® Cortex®-M33 with TrustZone® technology
+ 128 MHz or 64 MHz operation
- Single-precision floating-point unit (FPU)

- Digital signal processing (DSP) instructions
- 1 MB flash and 512 kB low leakage RAM



« ARM TrustZone CryptoCell™-312 security subsystem

+ QSPI peripheral for communicating with an external flash memory device

« Near field communication (NFC-A) tag with wake-on field

+ Up to 5x SPI master/slave with EasyDMA

«+ Up to 4x 12C compatible two-wire master/slave with EasyDMA

+ Up to 4x UART (CTS/RTS) with EasyDMA

+ Audio peripherals: 12S, digital microphone interface (PDM)

« Up to 4x pulse width modulator (PWM) units with EasyDMA

- 12-bit, 200 ksps ADC with EasyDMA - eight configurable channels with programmable
gain

+ Up to 3x 32-bit timer with counter mode

« Up to 2x 24-bit real-time counter (RTC)

+ Up to 2x Quadrature decoder (QDEC)



2. Product dimension
2.1. PCB dimensions & pin indication

- MDBTS53V




- MDBTS3V-P




2.2. Recommended layout of solder pad

Graphs are all in Top View, Unit in mm.






2.3. RF layout suggestion (AKA, antenna keep-out area)
Make sure to keep the “No Ground Pad” as wider as you can regardless of the size of your
PCB.

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

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

center.

Welcome to send us your layout in PDF for review at sales@raytac.com or your contact at
Raytac with title “Layout reviewing — Raytac Model No. — YOUR company’s hame”.
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Examples of “NOT RECOMMENDED” layout
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If there is limited space for layout, the module can be put on the upper right corner to
minimize the layout space.

2.4. Footprint & Design guide
Please visit “Support” page of our website to download. The package includes footprint,
2D/3D drawing, reflow graph/solder profile and recommended spec for external 32.768kHz.
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2.5. Pin assignment

Pin No. Name Pin Function Description
(1) GND Power Ground
(2) SWDIO Debug Serial wire debug I/O for debug and programming
(3) SWCLK Debug Serial wire debug I/O for debug and programming
(4) nRESET Reset Pin RESET with internal pull-up resistor
P0.26 Digital I/0 General-purpose 1/0
© AIN5 Analog input Analog input
P0.18 Digital I/0 General-purpose 1/0
© CSN CSN for QSPI Dedicated pin for Quad SPI
P0.25 Digital I/O General-purpose 1/0
@ AIN4 Analog input Analog input
P0.17 Digital 1/0 General-purpose /0
® SCK SCK for QSPI Dedicated pin for Quad SPI
P0.12 Digital 1/0 General-purpose I/O
© DCX DCX for SPIM4 Dedicated pin for high-speed SPI
P0.16 Digital 1/0 General-purpose /0
o 103 103 for QSPI Dedicated pin for Quad SPI
P0.11 Digital I/0 General-purpose 1/0
il CSN CSN for SPIM4 Dedicated pin for high-speed SPI
P0.15 Digital 1/0 General-purpose 1/0
< 102 102 for QSPI Dedicated pin for Quad SPI
P0.10 Digital I/O General-purpose 1/0
3 MISO MISO for SPIM4 Dedicated pin for high-speed SPI
P0.14 Digital 1/0 General-purpose 1/0
a4 101 101 for QSPI Dedicated pin for Quad SPI
P0.09 Digital I1/0 General-purpose 1/0
as MOSI MOSI for SPIM4 Dedicated pin for high-speed SPI
P0.13 Digital 1/0 General-purpose 1/0
e 100 100 for QSPI Dedicated pin for Quad SPI
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Pin No. Name Pin Function Description
P0.08 Digital 1/0 General-purpose 1/0
an SCK SCK for SPIM4 Dedicated pin for high-speed SPI
(18) GND Power Ground
P1.03 Digital 1/0 General-purpose 1/0
a9 TWI TWI 1 Mbps High-speed pin for 1 Mbps TWI
P1.02 Digital 1/0 General-purpose 1/0
@0 TWI TWI 1 Mbps High-speed pin for 1 Mbps TWI
P0.03 Digital 1/0 General-purpose 1/0
@0 NFC2 NFC input NFC antenna connection
P0.02 Digital 1/0 General-purpose /0O
@2 NFC1 NFC input NFC antenna connection
P0.00 Digital I1/0 General-purpose 1/0
@) XL1 Analog input Connection for 32.768 kHz crystal
P0.01 Digital I1/0 General-purpose 1/0
(24 XL2 Analog input Connection for 32.768 kHz crystal
(25) DCCH Power DC/DC converter output
(26) VDD Power Power supply
(27) GND Power Ground
P0.05 Digital I1/0 General-purpose 1/0
‘o AIN1 Analog input Analog input
(29) VDDH Power High voltage power supply
P0.04 Digital 1/0 General-purpose 1/0
0 AINO Analog input Analog input
(31) DCCD Power DC/DC converter output
(32) P1.13 Digital 1/0 General-purpose 1/0
(33) DECD Power Digital regulator supply decoupling
(34) P1.12 Digital 1/0 General-purpose 1/0
(35) DCC Power DC/DC converter output
(36) P1.11 Digital 1/0 General-purpose 1/0
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Pin No. Name Pin Function Description

(37) DECR Power Regulator supply decoupling
(38) P0.31 Digital I/0 General-purpose 1/0

(39) GND Power Ground
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3. Main chip solution

RF IC Crystal Frequency

Nordic NRF5340 / WLCSP 32MHz / CL = 8pF / 20ppm

32MHz crystal is already inside the module. The module does NOT include external
capacitor for 32MHz crystal.

Default on-chip capacitor is enabled = 12.5pF

CAPVALUE: AAAAA = 01100 / on-chip capacitor enable: B = 1

How to calculate CAPVALUE:

CAPVALUE = (((1+56) x (12.5x2-14)) + ((16-8) left shift 4 digits)+32) right shift 6 digits
= ((57 x 11) +128+32) right shift 6 digits
= 787(DEC)right shift 6 digits
= 0011 0001 0011(BIN) right shift 6 digits
= 0000 1100(BIN)
Where FICR ->x0sc32MTRIM.SLOPE = 1 (fixed for NRF5340)
Desired CAPACITANCE = 12.5pF
FICR->x0sc32MTRIM.OFFSET = 16 (fixed for NRF5340)
8(DEC) left shift 4 digits = 1000(BIN) left shift 4 digits = 1000 0000(BIN) = 128(DEC)

18



4. Shipment packaging information

Model Antenna Photo
MDBT53V-1M Chip/Ceramic
MDBT53V-P1M PCB/Printed

- Unit weight of module:
MDBTS53V-1M: 0.32 g (£0.02 g) ; MDBT53V-P1M: 0.32 g (+0.02 g)

- Packaging type: Tray or Tape & Reel.

Tray Tape & Reel
MPQ
(Min. Package Q'ty) 120 pos per tray 2,000 pes per reel
Carton Contents
24 2
(per carton) 400 pcs ,000 pcs
Carton Dimension 37 % 21 x 13 7 <36 x 6

(L) x (W) x (H) cm

Gross Weight about 2.4 kgs about 1.7 kgs




4.1. Marking on metal shield
Label contexts for date code 221 and after,

For date code 209 to 221,

There is no marking on metal shield for module(s) with date code before 209.
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4.2. Packaging info
4.2.1. Tray packaging

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

Before July 15!, 2022

After July 15, 2022
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4.2.2. Reel packaging

W | 24.00|%0.30
P1 | 12.00|*0.10
E1 1.75] £0.10
F 11.50 £0.10
DO 1.50 | +0.1/-0
PO 4.00 [ £0.10
P2 2.00 £0.10
A0 8.10|%0.10
BO | 12.80|%0.10
KO0 2.30|%0.10
T 0.30 | £0.05
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4.3. Order code

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

Model Tray Tape & Reel
MDBT53V-1M MD-240A6-010 MD-240A6-010R
MDBT53V-P1M MD-240A6-011 MD-240A6-011R

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

Any technical spec shall refer to Nordic’s official documents as final reference. Contents
below are from “nRF5340 Objective Production Specification v1.5”, please click to download
full spec.

5.1. Absolute maximum ratings
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5.2. Operating conditions

VDD VDD supply voltage, independent of DCDC enable 1.7
VDDH VDDH supply voltage, independent of DCDC enable 2.5
VBUS VBUS USB supply voltage 4.35
TA Operating temperature -40

5.3. Electrical specifications

5.3.1. General radio characteristics

fop
fpLL,cH,sp
foELTA,1M
fpELTA,BLE, 1M
foELTA,2M
fDELTA,BLE,2M

fskeps

1:l::hip, IEEE 802.15.4

Operating frequencies 2360
PLL channel spacing

Frequency deviation @ 1 Mbps

Frequency deviation @ Bluetooth LE 1 Mbps
Frequency deviation @ 2 Mbps

Frequency deviation @ Bluetooth LE 2 Mbps
On-the-air data rate 125

Chip rate in IEEE 802.15.4 mode

3.0

3.7

5.0

1.0

+170

+250

+320

+500

2000

3.6
5.5
5.5
105

2500

2000

\
\)
\

°C

MHz
MHz
kHz
kHz
kHz
kHz
kbps
kchip/s



5.3.2. Radio current consumption (Transmitter)

Symbol

Itx,PLUS3dBM,DCDC
Irx,pLUS3dBM
lrx,0dBM,DCDC
Itx,0dBM

Itx, MINUS2dBM,DCDC
by, MINUS2dBM
Irx,MINUS8dBM,DCDC

¢, MINUSBdBM

Irx, MINUS 12dBM,DCDC

Iy, MINUS12dBM

IT)(,MINUSIGdBM,DCDC

Irx, MINUS 16dBM

I, MINUS204BM,DCDC

I, MINUS20dBM

IT)(, MINUS40dBM,DCDC

Iy, MINUS20dBM
ISTART.TX,DCDC

IstarTTX

Description

TX only run current DC/DC, 3 V, Pre = +3 dBm
TX only run current Pge = +3 dBm

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

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

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

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

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

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

TX only run current DC/DC, 3 V, Pgg = -40 dBm
TX only run current Pgg = -40 dBm

TX start-up current DC/DC, 3V, Pgr=4 dBm

TX start-up current, Pge = 4 dBm

5.3.3. Radio current consumption (Receiver)

Symbol

Irx,1Mm,DCDC

lRx,1m

Irx,2m,DCDC

lRx,2m

ISTAR’I’,R)(,:LM,DCDC

ISTART,RX, 1M

Description

RX only run current DC/DC, 3 V, 1 Mbps/1 Mbps Bluetooth
LE mode

RX only run current LDO, 3 V, 1 Mbps/1 Mbps Bluetooth LE
mode

RX only run current DC/DC, 3 V, 2 Mbps/2 Mbps Bluetooth
LE mode

RX only run current LDO, 3 V, 2 Mbps/2 Mbps Bluetooth LE
mode

RX start-up current DC/DC, 3V, 1 Mbps/1 Mbps Bluetooth
LE mode

RX start-up current 1 Mbps/1 Mbps Bluetooth LE mode

Typ. Max.
51
11.3
3.4
9.1
2.7
7.2
2.2
5.8
2.0
5.0
1.8
4.5
1.7
4.2
1.5
3.8
2.4

5.4

Typ. Max.

2.7

6.7

3.1

7.9

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

mA

Units

mA

mA

mA

mA

mA

mA
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5.3.4. Transmitter specification

5.3.5. RSSI specifications

RSSlacc RSSI accuracy +2 dB
RSSlpesoLuTION RSSI resolution 1 dB
RSSlpgrion RSSI sampling time from RSSI_START task 0.25 us

RSSIserTiE RSSI settling time after signal level change 15 s



5.3.6. Receiver operation

5.4. Application CPU performance

Symbol

WriasH128

WriAsHCACHE128

Wram12e

WeriasHes

WELASHCACHES4

Wgames
CMELasHCACHE 128
CMEAsH128/MHz
CMELasH128/mA
CMEasHCACHESS
CMELASHB4/MHz

CMELasHBa/mA

Description Min.
CPU wait states, running CoreMark at 128 MHz from flash,

cache disabled

CPU wait states, running CoreMark at 128 MHz from flash,

cache enabled

CPU wait states, running CoreMark at 128 MHz from RAM

CPU wait states, running CoreMark at 64 MHz from flash,

cache disabled

CPU wait states, running CoreMark at 64 MHz from flash,

cache enabled

CPU wait states, running CoreMark at 64 MHz from RAM

CoreMark, running from flash, cache enabled, HFXO128M

CoreMark per MHz, running from flash, cache enabled, HFXO128M
CoreMark per mA, running from flash, cache enabled, DCDC 3V, HFX0128M
CoreMark, running from flash, cache enabled, HFXO64M

CoreMark per MHz, running from flash, cache enabled, HFXO64M

CoreMark per mA, running from flash, cache enabled, DCDC 3V, HFX064M

Typ. Max.
4
5

0
5
b

0

514

4.0

66

257

4.0

72.5

Units

CoreMark
CoreMark/ MHz
CoreMark/mA
CoreMark
CoreMark/MHz

CoreMark/mA
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5.5. Network CPU performance

Symbol Description Min.
WrLASH CPU wait states, running from flash, cache disabled 0
W ELASHCACHE CPU wait states, running from flash, cache enabled 0
Wgam CPU wait states, running from RAM 0
CMELASHCACHE CoreMark, running from flash, cache enabled 244
CMELASH/MHzZ CoreMark per MHz, running from flash, cache enabled 3.8
CMELASH/mA CoreMark per mA, running from flash, cache enabled 101
5.6. Power management
5.6.1. Sleep
Symbol Description Min.
lon_ipLe System ON, O kB application RAM, wake on any event
lon_IDLE1,LDO System ON, Ok application RAM, wake on any event, regulator = LDO
lon_ipLE2 System ON, wake on any event
lon_IDLE2,LDO System ON, wake on any event, regulator = LDO
lon_iDLE3 System ON, wake on any event, power-fail comparator enabled
ION_IDLE3,128MHz System ON, wake on any event, power-fail comparator
enabled, clock=HFINT128M
lon_IDLEA System ON, wake on GPIOTE input (event mode,
LATENCY=LowLatency)
lon_IDLE4 LP System ON, wake on GPIOTE input (event mode,
LATENCY=LowPower)
|ON_IDLE5 System ON, wake on GPIOTE PORT event
lon_ipLes System ON, 0 kB application RAM, wake on RTC (running
from LFXO clock)
lon_iDLe7 System ON, wake on RTC (running from LFXO clock)
lon_iDLES System ON, 0 kB application RAM, wake on RTC (running
from LFXO clock), 5 V supply on VDDH, VREGH output =3.3V
lon_IDLE7 System ON, 0 kB network RAM, wake on netwark RTC
(running from LFXO clock)
lon_IDLES System ON, 64 kB network RAM, wake on network RTC

(running from LFXO clock)

Typ.

Max. Units
4
5
CoreMark
CoreMark/
MHz
CoreMark/
mA
Typ. Max. Units
1.3 uh
3.3 uA
1.3 uA
3.4 uA
1.3 ud
785 uA
48 uA
1.3 uA
1.3 uA
1.5 uh
1.5 uA
1.7 uA
1.5 uA
1.7 uA
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lon_IDLES System ON, 0 kB application RAM, wake on RTC (running 2.1 uA
from LFRC clock)

lon_ibLE10 Both cores in System ON, wake on any event. 1.3 uA
VREQH=Disabled.

lon_IDLE10_VREQH Both cores in System ON, wake on any event. 1.4 uA

VREQH=Enabled.

lorro System OFF, O kB application RAM, wake on reset 1.0 uA
lorro,L0o0 System OFF, 0 kB application RAM, wake on reset; regulator = LDO 1.4 uA
lopr1 System OFF, 0 kB application RAM, wake on LPCOMP 0.9 uA
lorr2 System OFF, wake on reset 0.9 uA
lorrs System OFF, O kB application RAM, wake on reset, 5V 1.1 uA

supply on VDDH, VREGH output = 3.3V

lorr3,L00 System OFF, 0 kB application RAM, wake on reset, 5V 1.4 uA
supply on VDDH, VREGH output = 3.3V; regulator = LDO
loFFa System OFF, 512 kB application RAM + 64 kB network RAM, 2.4 UuA

wake on reset

5.6.2. Application CPU running

lappcPUO CPU running CoreMark from flash, regulator = LDO, clock = 15.5 mA
HFINT128M
lappcpu2 CPU running CoreMark from flash, clock = HFXO128M 8.0 mA
lappcpu3 CPU running CoreMark from flash, clock = HFXO64M 3.6 mA
lapPcPUA CPU running CoreMark from flash, clock = HFINT128M 7.8 mA
|lappcPUS CPU running CoreMark from flash 3.3 mA
lapPcPUR CPU running CoreMark from RAM, clock = HFINT128M 7.9 mA
IapPCPUS CPU running CoreMark from RAM 3.4 mA
lappcPU10 CPU running CoreMark from RAM, clock = HFXO128M 8.2 mA

lapPcPU11 CPU running CoreMark from RAM, clock = HFXO64M 3.6 mA



5.6.3. Network CPU running

InETCPUO CPU running CoreMark from flash, regulator = LDO 5.1 mA
INETCPU1 CPU running CoreMark from flash 2.4 mA
InETCPU2 CPU running CoreMark from flash, clock = HFXO64M 2.6 mA
INETCPU3 CPU running CoreMark from RAM, regulator = LDO 4.3 mA
INETCPUA CPU running CoreMark from RAM 2.0 mA
InETCRPUS CPU running CoreMark from RAM, clock = HFXO64M 2.2 mA

5.6.4.12S active

liaso 12S transferring data @ 2 x 16 bit x 16 kHz 2000 uA
(CONFIG.MCKFREQ = 32MDIV63, CONFIG.RATIO = 32X),
clock = HFXO64M

li251 12S transferring data @ 2 x 16 bit x 16 kHz 2170 uA
(CONFIG.MCKFREQ = 510000, CONFIG.RATIO = 32X), clock =
HFXO ACLK @ 12.288 MHz

li252 12S transferring data @ 2 x 16 bit x 48 kHz 2310 uA
(CONFIG.MCKFREQ = 505286656, CONFIG.RATIO = 32X),
clock = HFXO ACLK @ 12.288 MHz



5.6.5.NFCT active
Symbol  Descripton  Min Ty Max  Units

IsENSE System ON, current in SENSE STATE (this current does not 1.3 uA

apply when in NFC field)

|ACTIVATED System ON, current in ACTIVATED STATE, clock = HFXO64M 1080 uA

5.6.6. PDM active
Symbol  Deseipton M Typ Max Uit

lpDM,RUN PDM receiving and processing data @ 1 Msps (RATIO = 655 uh
64, PDMCLKCTRL = 135274496), stereo mode, clock =
HFXO64M

lppmrun,aclk  PDM receiving and processing data @ 1 Msps (RATIO = 64, 1045 uA
PDMCLKCTRL = 343597056), stereo mode, HFXO ACLK =

12.288 MHz



5.6.7. PWM active
Symbol  Descrpton  Mn Ty Mex  Units

lpwm,RUNO PWM running at 125 kHz, top = 10, duty = 50% 560 uA

lpwm,RUNT PWM running at 16 MHz, top = 10, duty = 50% 560 uA

lpwm,RUNLLDO  PWM running at 16 MHz, top = 10, duty = 50%; regulator = 1035 uA
LDO

Ipwm,RUN2 PWM running at 125 kHz, top = 10, duty = 50%, clock = 750 uA
HFX064M

lpwm,RUN3 PWM running at 16 MHz, top = 10, duty = 50%, clock = 755 uA
HFX064M

5.6.8. QDEC active

lapec,RUN QDEC running 480 uA

5.6.9. QSPI active
Symbol  Deseription M Ty Max  Units

lasp,IDLE QSPl idle (enabled, but not activated) 45 uA
laspLactive  QSPI active (activated, but not transferring data) 1790 UA
laspi,DATA QSPI transferring data (activated, and transferring data to/ 4430 uA

from external flash memory), SCKFREQ, = 96 MHz, quad

mode, clock = HFX0192M



5.6.10. SAADC active

IsAADC,RUN SAADC sampling @ 16 ksps, acquisition time = 20 us, clock 980 uA
= HFX064M
lsaaDC,TASK SAADC sampling @ 1 kHz from RTC in task mode, 770 uA

LPOP=LowLat, acquisition time = 20 us, clock = HFINT64M

and LFXO

IsAADC,TASK,LPOP SAADC sampling @ 1 kHz from RTC in task 160 uh
mode,LPOP=LowPower , acquisition time = 20 us, clock =

HFINT64M and LFXO

5.6.11. Timer running

Himero One TIMER running @ 1 MHz 475 uA
IrimEr1 One TIMER running @ 1 MHz, clock = HFXO64M 670 uA
Himer2 One TIMER running @ 16 MHz 560 uh
ITiMER2,LDO One TIMER running @ 16 MHz; regulator = LDO 1040 uA
HimER3 One TIMER running @ 16 MHz, clock = HFXO64M 750 uA
riMER3,LDO One TIMER running @ 16 MHz, clock = HFXO64M; regulator 1280 uA
LDO
imERa One TIMER running @ 16 MHz, clock = HFINT128M 750 uA
INETTIMERD One network TIMER running @ 1 MHz 170 uA
INETTIMER1 One network TIMER running @ 1 MHz, clock = HFXO64M 400 uA
INETTIMER2 One network TIMER running @ 16 MHz 220 uA

INETTIMER3 One network TIMER running @ 16 MHz, clock = HFXO64M 445 uA



5.6.12.

SPIM active

Ispimo
Ispim1
Ispim2
Ispimv3
Ispima

Ispivis

5.6.13.

SPIM transferring data @ 2 Mbps

SPIM transferring data @ 2 Mbps, clock = HFXO64M
SPIM transferring data @ 8 Mhps

SPIM transferring data @ 8 Mbps, clock = HFXO64M
SPIM transferring data @ 32 Mbps

SPIM transferring data @ 32 Mhbps, clock = HFXO64M

SPIS active

935

1145

1705

1930

2115

2345

Ispiso

Ispis1

Ispis2

5.6.14.

SPIS configured and idle (enabled, no CSN activity)
SPIS transferring data @ 2 Mbps

SPIS transferring data @ 2 Mbps, clock = HFXO64M

TWIM active

145

713

913

Itwimo
Irwinm1
Irwimz
lrwinvs
Irwinva

Irwims

TWIM transferring data @ 100 kbps
TWIM transferring data @ 100 kbps, clock = HFXO64M
TWIM transferring data @ 400 kbps
TWIM transferring data @ 400 kbps, clock = HFXO64M

TWIM transferring data @ 1000 kbps

TWIM transferring data @ 1000 kbps, clock = HFXO64M

965

1170

1000

1205

2050

2295



5.6.15. TWIS active

Irwis,IDLE TWIS configured and enabled (IDLE state) 45 UuA
rwiso TWIS transferring data @ 100 kbps 945 uA
Irwis1 TWIS transferring data @ 400 kbps 985 uA
Irwisz TWIS transferring data @ 100 kbps, clock = HFXO64M 1150 uA
Irwis3 TWIS transferring data @ 400 kbps, clock = HFXO64M 1185 uA

5.6.16. UARTE active

IUARTE,IDLEO UARTE RX idle (started, waiting for data, no data transfer) 645 uA

|UARTE,IDLEL UARTE RX idle (started, waiting for data, no data transfer), 840 UA

clock = HFXO64M

luarTEQ UARTE transferring data @ 1200 bps, clock = HFXO64M 885 uA
luaRTEL UARTE transferring data @ 115200 bps, clock = HFXO64M 890 uA
luaRTE2 UARTE receiving data @ 115200 bps, clock = HFXO64M 890 uA
lUARTE3 UARTE transmitting and receiving data @ 115200 bps, clock 895 uA

= HFEXO64M



6. Block diagram
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7. Antenna

7.1.

MDBTS53V
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7.2. MDBT53V-P
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8. Reference circuit

This chapter shows a different combination of reference circuits. Before getting started,

please read below notes carefully because it is applied to all the reference circuits.
® 32MHz crystal is already inside the module.

® Module is pre-programmed with Raytac testing code. Default uses LDO mode and
needs to add external 32.768kHz (X2) with internal capacitor to work.

Below is the FW setting of using external 32.768kHz (X2).

ID R/W  Field Value ID Description

A RW INTCAP Control usage of internal load capacitors

External Use external load capacitors

C6PF 6 pF internal load capacitance

C7PF 7 pF internal load capacitance

[95) =] = o

C9PF 9 pF internal load capacitance

SDK default setting: A = 1, 6pF internal load capacitors

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

When using internal 32.768kHz RC oscillator, please remove X2.

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



8.1. Normal voltage LDO and DC/DC Mode

Recommend using when the highest input voltage is less than 3.6V. Supply power from VDD
and connect VDD and VDDH together

8.1.1.LDO Mode
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8.1.2. DC/DC Mode
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8.2. High voltage LDO and DC/DC Mode

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

8.2.1.LDO Mode
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8.2.2.DC/DC Mode
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9. Certification

9.1. Declaration ID

BT 5.4

Declaration ID

QDID(s)

Company

Specification Name

Q305006

239342 — Controller Subsystem
239354 — Host Subsystem

Raytac Corporation

54

BT 5.2

Declaration ID

QDID(s)

Company

Specification Name

D056376

170219 — Controller Subsystem
157450 — Host Subsystem

Raytac Corporation

5.2
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Profile Description

Service Description

Alert Notification Profile

Alert Notification Service

Blood Pressure Profile

Blood Pressure Service

Device Information Service

Cycling Speed & Cadence Profile

Cycling Speed & Cadence Service

Device Information Service

Glucose Profile

Glucose Service

Device Information Service

Health Thermometer Profile

Health Thermometer Service

Device Information Service

Heart Rate Profile

Heart Rate Service

Device Information Service

HID over GATT Profile

HID Service

Battery Service

Proximity Profile

Link Loss Service

Immediate Alert Service

TX Power Service

Running Speed & Cadence Profile

Running Speed & Cadence Service

Device Information Service

Time Profile

Time Profile Service

Glucose Profile (Central)

Mesh Profile

Mesh Provisioning Service

Mesh Proxy Service
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9.2. FCC Certificate (USA)

BLE 1 Mbps & 2 Mbps
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9.3. TELEC Certificate (Japan)

BLE 1 Mbps & 2 Mbps
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9.4. NCC Certificate (Taiwan)
BLE 1 Mbps & 2 Mbps

MDBT53V

49



BLE

1 Mbps & 2 Mbps

MDBT53V-P
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9.5. CE (EU) & RCM (Australia & New Zealand) Test Report

BLE 1 Mbps & 2 Mbps
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9.6.

|IC Certificate (Canada)

BLE 1 Mbps & 2 Mbps
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9.7. SRRC Certificate (China)

BLE 1 Mbps & 2 Mbps
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9.8. KC Certificate (South Korea)

BLE 1 Mbps & 2 Mbps
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9.9. RoHS & REACH report

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

9.10. End-product label

It is suggested using following content adding to package or user manual or label to obey the
regulation. Any rules of end-product label shall refer to each regulation for final reference.

9.10.1. FCC (USA)

The FCC statement should be included in the user manual when there is no enough space
on label. Otherwise, it should be included on the label.

“This device complies with part 15 of the FCC rules. Operation is subject to the following two
conditions. (1) This device may not cause harmful interference. (2) This device must accept
any interference received, including interference that may cause undesired operation.”

The final end product must be labeled in a visible area with the following: “Contain FCC ID:
SHEMDBT53V”.

9.10.2. TELEC (Japan)

When manufacturer is placing the product on the Japanese market, the product must be
affixed with the following Specified Radio Equipment marking:
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http://www.raytac.com/document/index.php?index_m_id=13

9.10.3. NCC (Taiwan)

R T ARG R AR RREA T EH AP B R A SRR

Series 88 3k 5V

MDBT53V Series

MDBT53V-P Series

72 MDBT53V & & » T SR F BT S T 3% TA A &R 2 5pifHce 1 ID %H5E
CCAM21Y10100T5 | -

I L AT EEHEEARKE FPAOALFRYEHLRA L HEHER
TS FEHAEEAERE JEE ALY R HEHIEA L HEHI AR T

P R RCRIRE R e R AR FRILLE 0 T4 Y R -

9.10.4. IC (Canada)

The IC statement should be included in the user manual when there is no enough space on
label. Otherwise, it should be included on the label.

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

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

The final end product must be labeled in a visible area with the following: “Contain IC ID:
8017A-MDBT53V”.
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10. Notes and cautions

Module is not designed to last for a lifetime. Like general products, it is expected to be worn

out after continuous usage through the years. To assure that product will perform better and

last longer, please make sure you:

Follow the guidelines of this document while designing circuit/end-product. Any
discrepancy of core Bluetooth technology and technical specification of IC should refer

to definition of Bluetooth Organization and Nordic Semiconductor as final reference.

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

Eliminate static electricity at any cost when working with the module as it may cause
damage. It is highly recommended adding anti-ESD components to circuit design to
prevent damage from real-life ESD events. Anti-ESD methods can be also applied in

mechanical design.

Do not expose modules under direct sunlight for long duration. Modules should be kept
away from humid and salty air conditions, and any corrosive gasses or substances.
Store it within -40°C to +125°C before and after installation.

Avoid any physical shock, intense stress to the module or its surface.

Do not wash the module. No-Clean Paste is used in production. Washing it will oxidize
the metal shield and have chemistry reaction with No-Clean Paste. Functions of the

module are not guaranteed if it has been washed.

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

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

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

described above.
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11. Useful links

® Nordic infocenter: https://docs.nordicsemi.com/
All the necessary technical files and software development kits of Nordic’s chip are on
this website.

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

® Official page of nRF5340 : https://www.nordicsemi.com/Products/nRF5340
A brief introduction to nRF5340 and download links for Nordic’s developing software and
SoftDevices.
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Full list of Raytac’s WiFi modules

® AN7002Q series (QFN package IC)

. Nordic IC
Series Solution Raytac No. Ver. Antenna
Chip
AN7002Q 1 Antenna
PCB
AN7002Q nRF7002 AN7002Q-P 1 Antenna
.FL
AN7002Q-U 1 p

Connector
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Full list of Raytac’s BLE modules

® AN54L15Q series (QFN package IC) ~ coming soon

® AN54H20 series

~ coming soon

® AS1262Q series (QFN package IC) ~ coming soon

® MDBT53 series (WLCSP package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chi
MDBT53 nRF5340 MDBT53-1M 1 An{gnna 512kb 1 MB
PCB
MDBT53-P nRF5340 MDBT53-P1M 1 Antenna 512kb 1 MB
u.FL
MDBT53-U nRF5340 MDBT53-U1M 1 Connector  512kb 1 MB
® MDBT53V series (WLCSP package IC)
] Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chi
MDBT53V nRF5340  MDBT53V-1M 1 Aotonng  512kb 1MB
PCB
MDBT53V-P  nRF5340 MDBT53V-P1M 1 512kb 1 MB

Antenna
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® MDBTS50 series (QFN package IC)

Nordi IC Flash
Series Sglrutli(;n Raytac No. Ver. Antenna RAM Memory
nRF52820  MDBT50-256R 1 Chip 32 kb 256 kb
MDBT50 Antenna
nRF52833  MDBT50-512K 1 128 kb 512 kb
nRF52820 MDBT50-P256R 1 PCB 32 kb 256 kb
MDBT50-P Antenna
nRF52833  MDBT50-P512K 1 128 kb 512 kb
® MDBT50Q series (aQFN package IC)
Nordi IC Flash
Series Sglrutli(c:)n Raytac No. Ver. Antenna RAM Memory
nRF52840 MDBT50Q-1MEN 3
Chip 256 kb 1 MB
MDBT50Q nRF52840 MDBT50Q-1MV2 2 Antenna
nRF52833 MDBT50Q-512K 1 128 kb 512 kb
nRF52840 MDBT50Q-P1MEN 3
PCB 256 kb 1 MB
MDBT50Q-P nRF52840 MDBT50Q-P1MV2 2 Antenna
nRF52833 MDBT50Q-P512K 1 128 kb 512 kb
nRF52840 MDBT50Q-U1MEN 3
UEL 256 kb 1 MB
MDBTS50Q-U nRF52840 MDBT50Q-U1MV2 2 C.onn ector
nRF52833 MDBT50Q-U512K 1 128 kb 512 kb
MDBT50Q-RX 1,2
nRF52840 PCB 256 kb 1 MB
Dongle MDBT50Q-CX-40 1 Antenna
nRF52833 MDBT50Q-CX-33 1 128 kb 512 kb
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® MDBT42T series (WLCSP package IC)

] Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42T MDBT42T-192K Antenna
nRF52805 1 PCcB 24 kb 192 K
MDBT42T-P MDBT42T-P192K Antenna

® MDBT42TV series (WLCSP package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42TV MDBT42TV-192K Antenna
nRF52805 1 PCB 24 kb 192 K
MDBT42TV-P MDBT42TV-P192K Antenna
® MDBT42 series (WLCSP package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
MDBT42 MDBT42-512KV2 S
MDBT42-P MDBT42-P512KV2 Antenna

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

Nordi IC Flash
Series Sglrutli(c:)n Raytac No. Ver. Antenna RAM M::mry
nRF52832 MDBT42Q-512KEN 3
64 kb 512 K
nRF52832 MDBT42Q-512KV2 2 Chip
MDBT42Q Antenna
nRF52810 MDBT42Q-192KV2 2
24 kb 192 K
nRF52811 MDBT42Q-192KL 1
nRF52832  MDBT42Q-P512KEN 3
64 kb 512 K
nRF52832  MDBT42Q-P512KV2 2 PCB
MDBT42Q-P Y.
nRF52810 MDBT42Q-P192KV2 2
24 kb 192 K
nRF52811 MDBT42Q-P192KL 1
nRF52832 MDBT42Q-U512KEN 3 WEL
MDBT42Q-U Connector 64 kb 512 K
nRF52832 MDBT42Q-U512KV2 2
® MDBT40 series
. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
MDBT40-256V3 Chi 16 kb 256 K
MDBT40 nRF51822 3 Anignna
MDBT40-256RV3 32 kb 256 K
MDBT40-P256V3 PCB 16 kb 256 K
MDBT40-P nRF51822 3 Antenna
MDBT40-P256RV3 32 kb 256 K
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Release Note
® 2021/02/14 Version A: 1strelease.

® 2022/02/23 Version B:
(1) Added SRRC certificate in Chapter 9: Certification.

® 2022/07/01 Version C:

(1) Updated module photo in Chapter 4: Shipment Packaging Info.

(2) Updated image on metal shield in Chapter 4.1

(3) Updated Chapter 4: 4.2.1 Tray Packaging.

(4) Updated MPQ information for Tray Packaging in Chapter 4: Shipment Packaging
Information.

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

(6) Updated Chapter 5: Specification corresponding to Nordic’'s new nRF5340 Objective

Production Specification v1.2.

e 2024/10/25 Version D:
(1) Updated drawing in Chapter 2 for a better understanding of PCB measurement & RF
Layout Suggestion.

(2) Added packaging info and order code in Chapter 4.
(3) Updated shipment packaging Info in Chapter 4.
(4) Updated Chapter 5: Specification corresponding to Nordic’s new nRF5340 Objective

Production Specification v1.5.
(5) Updated declaration ID Info in Chapter 9.
(6) Updated Nordic infocenter useful link in Chapter 11.
(7) Updated list of Raytac’s Model no.

(8) Updated company logo and service email address info.



