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Approval Sheet
(A &K3E)

A& & H (Product) Bluetooth Low Energy Module

f2;4=> %  (Solution) Nordic nRF52840 aQFN Package

A &35,  (Model No.) MDBT50Q — 1MV2 (Chip Antenna)

MDBT50Q — P1MV2 (PCB Antenna)

A &k gL (Part No.) see 4.3 Order Code

Working distance (in Meters)

Operating

Model 125 Kbps 1 Mbps 2 Mbps Temperature
MDBT50Q-1MV2 over 550 over 300 over 150 -40 ~ 85°C
MDBT50Q-P1MV2 over 450 up to 250 up to 120 -40 ~ 85°C

Working range is tested in open space



2. Product Dimension

2.1.
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PCB Dimensions & Pin Indication
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PCB Size (in mm)
Min | Norm | Max
L 155
W -015 | 105 | +0.20
H 2.05
(Unit: mm)
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2.2. Recommended Layout of Solder Pad

Graphs are all in Top View, Unit in mm.
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Top View (Unit: mm)
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2.3. 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”.
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Please add via holes in GROUND area as many
as possible, especially around the four corners.
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Examples of “NOT RECOMMENDED” layout

ZZ where should be NO-GROUND area

Ground Area

EZ where should be NO-GROUND area

Ground Area

2.4. Footprint & Design Guide
Please visit “Support” page of our website to download. The package includes footprint,
2D/3D drawing, reflow graph/solder profile and recommended spec for external 32.768khz.
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http://www.raytac.com/document/index.php?index_m_id=12

2.5. Pin Assignment

Pin No. Name Pin function Description
(1) GND Power Ground
(2) GND Power Ground
o General-purpose /O
(©)] P1.10 Digital I/O
(standard drive, low frequency I/O only)
o General-purpose /O
4 P1.11 Digital I/O )
(standard drive, low frequency 1/O only)
General-purpose 1/0
(5) P1.12 Digital I/O
(standard drive, low frequency I/O only)
o General-purpose /O
(6) P1.13 Digital I/O )
(standard drive, low frequency I/O only)
General-purpose 1/0
7 P1.14 Digital /0
(standard drive, low frequency I/O only)
o General-purpose 1/0
(8) P1.15 Digital I/O
(standard drive, low frequency I/O only)
o General-purpose /O
P0.03 Digital 1/0O ]
(9) (standard drive, low frequency I/O only)
AIN1 Analog input Analog input
o General-purpose /O
P0.29 Digital 1/0
(10) (standard drive, low frequency I/O only)
AIN5 Analog input Analog input
General-purpose 1/0
P0.02 Digital 1/0
(12) (standard drive, low frequency I/O only)
AINO Analog input Analog input
General-purpose /0
P0.31 Digital I/O )
(12) (standard drive, low frequency I/O only)
AIN7 Analog input Analog input
General-purpose 1/0
P0.28 Digital I/O
(13) (standard drive, low frequency I/O only)
AIN4 Analog input Analog input
General-purpose 1/0
P0.30 Digital I/O
(14) (standard drive, low frequency I/O only)
AING6 Analog input Analog input
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Pin No. Name Pin function Description
(15) GND Power Ground
(16) P0.27 Digital I1/0 General-purpose /0
P0.00 Digital I1/0 General-purpose /O
) XL1 Analog input Connection for 32.768 kHz crystal
P0.01 Digital I1/0 General-purpose /0
9 XL2 Analog input Connection for 32.768 kHz crystal
(19) P0.26 Digital I/0 General-purpose 1/0
P0.04 Digital I1/0 General-purpose 1/0
(20)
AIN2 Analog input Analog input
P0.05 Digital I/10 General-purpose I/0
(21)
AIN3 Analog input Analog input
(22) P0.06 Digital I/0 General-purpose 1/0
P0.07 Digital I1/0 General-purpose /O
#) TRACECLK Trace clock Trace buffer clock
(24) P0.08 Digital I1/0 General-purpose /0
(25) P1.08 Digital I1/0 General-purpose /0
P1.09 Digital I/0 General-purpose 1/0
(20 TRACEDATA3 Trace data Trace buffer TRACEDATA [3].
PO.11 Digital I/0 General-purpose 1/0
&0 TRACEDATA2 Trace data Trace buffer TRACEDATA[2].
(28) VDD Power Power supply
P0.12 Digital I1/0 General-purpose /O
) TRACEDATA1 Trace data Trace buffer TRACEDATA [1].
(30) VDDH Power High voltage power supply
(31) DCCH Power DC/DC converter output
(32) VBUS Power 5V input for USB 3.3V regulator
(33) GND Power Ground
(34) D- Digital /O USB D-
(35) D+ Digital I1/0 USB D+
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Pin No. Name Pin function Description

(36) P0.14 Digital I/O General-purpose digital 1/0
(37) P0.13 Digital I1/0 General-purpose digital I/O
(38) P0.16 Digital I/O General-purpose digital 1/0
(39) P0.15 Digital I1/0 General-purpose digital I/O
General-purpose digital I/O
P0.18 Digital I/O
(40) (recommended usage: QSPI/ CSN)
NRESET Configurable as system RESET
(41) P0O.17 Digital I/O General-purpose digital 1/0
General-purpose digital I/O
(42) P0.19 Digital I/O
(recommended usage: (QSPI / SCK)
General-purpose digital I/O
(43) P0.21 Digital 1/0
(recommended usage: QSPI)
(44) P0.20 Digital I1/0 General-purpose digital I/O
o General-purpose digital 1/0
(45) P0.23 Digital I/O
(recommended usage: QSPI)
o General-purpose digital 1/0
(46) P0.22 Digital I/O
(recommended usage: QSPI)
General-purpose digital I/O
P1.00 Digital I1/0
(47) (recommended usage: QSPI)
TRACEDATAO Trace data Trace buffer TRACEDATA [0].
(48) P0.24 Digital I/0 General-purpose digital 1/0
(49) P0.25 Digital I/O General-purpose digital /0
o General-purpose 1/0
(50) P1.02 Digital I/O .
(standard drive, low frequency I/O only)
(51) SWDIO Debug Serial wire debug 1/O for debug and programming
o General-purpose 1/0
P0.09 Digital 1/0
(52) (standard drive, low frequency I/O only)
NFC1 NFC input NFC antenna connection
(53) SWDCLK Debug Serial wire debug clock input for debug and programming
o General-purpose I/O
P0.10 Digital I1/0
(54) (standard drive, low frequency I/O only)

NFC2 NFC input NFC antenna connection




Pin No. Name Pin function Description

(55) GND Power Ground

General-purpose 1/0

(56) P1.04 Digital 1/0
(standard drive, low frequency I/O only)
o General-purpose /O
(57) P1.06 Digital I/0 )
(standard drive, low frequency 1/O only)
General-purpose 1/0
(58) P1.07 Digital 1/0
(standard drive, low frequency I/O only)
o General-purpose 1/0
(59) P1.05 Digital I/0
(standard drive, low frequency I/O only)
o General-purpose /O
(60) P1.03 Digital I1/0 )
(standard drive, low frequency I/O only)
o General-purpose 1/0
(61) P1.01 Digital I/0

(standard drive, low frequency I/O only)

2.6. GPIO Located Near the Radio

Please refer to 2.5 Pin Assignment on page 16 to 18 where identifies some GPIO that have

recommended usage. To maximize RF performance, these GPIO are only available to use
under standard drive, low frequency 1/0O only, wrong usage may lead to undesirable

performance.

Low frequency /O is a signal with a frequency up to 10 kHz. SPI, 12C, UART, PWM are
NOT low frequency 1/O.

3. Main Chip Solution

RF IC Crystal Frequency

Nordic NRF52840 32MHZ

32MHz crystal and RF (VDD) DC/DC inductor (Regl)
are already inside the module.
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4. Shipment Packaging Information

Model Antenna Photo

MDBT50Q-1MV2 Chip/Ceramic

MDBT50Q-P1MV2 PCB/Printed

Module with one black dot is using revision 1 IC. The one without black dot is using
revision 2 IC and date code starts from 914 and after.

- Unit Weight of Module:
MDBT50Q-1MV2: 0.68 g (+0.02 g) ; MDBT50Q-P1MV2: 0.64 g (+0.02 g)

- 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 pes
Carton Dimension

(L) x (W) x (H) cm 37x21x13 37x36x6
Gross Weight about 2.8 kgs about 1.9 kgs
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/. Antenna

7.1. MDBT50Q

Antenna Gain and Efficiency

MDBTS50Q (CHIP antenna)
Freg(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
2450.00 0.98 27.60% -5.59
2500.00 -1.49 24.96% 6.03
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Free Space
EIRP (2450 MHz) — XZ cut
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1.2.

MDBT50Q-P

Antenna Gain and Efficiency

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 I7.43% 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
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Free Space
EIRP (2450 MHz) — XZ cut
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