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Abstract

This technical data sheet describes the BMD -330 stand -alone Bluetooth® low energy module. The
OEMs can embed their own application on top of the integrated Bluetooth low energy stack using
Nordic Semiconductor SDK integrated development environment (IDE).
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1 Functional description

The BMD -330 is a powerful, highly flexible, ultra  -low power Bluetooth 5 module based on the

ai 8?<B;:+0Ca+yéeCA+eCeaAu+duAAuCgaCucCe ++0ACY + Biz+ Pi &1 A
transceiver, and integrated antenna, it provides a complete RF solution with no additional RF design,

allowing faster time to market. Providing full use of Cyiu+ai 8?2<B; : 1T C+ugépuUAAGACAIC+g
BMD-330 can power demanding applications, while simplifying designs and reducing BOM costs.

With an internal DC -DC converter and intelligent power control, the BMD -330 provides class -leading

power efficiency , enabling ultra -low power sensitive applications. Regulatory pre -approvals reduce

the burden to enter the market. As a drop -in replacement for the BMD -300/301, the BMD -330

completes the BMD-300 series lineup with an optimized peripheral set that is attrac tive for a wide

range of cost -sensitive applications.

1.1 Features

Based on the Nordic Semiconductor nRF528 10 SoC

Bluetooth 5 LE 2M PHY, LE 1M PHY, Channel Selection Algorithm #2 (CSA #2)
Complete RF solution with  an integrated DC -DC converter

Nordic Semiconductor SoftDevice ready

Over-the -Air (OTA) firmware updates

No external components required

Pi &l + a C &M4kF 82 bit processor

192 kB embedded flash memory

24 kB RAM

-40 °C to +85 °C Temperature range

32 General Purpose 1/0 Pins

12 -bit/200 KSPS ADC

Serial Wire Debug (SWD)

SPI Master/Slave (8 Mbps)

2-wire Master/Slave (12C compatible)

Footprint compatible with BMD  -300, BMD-301, BMD-360 , and BMD -340
UART (w/ CTS/RTS and DMA)

Low power comparator

Temperature sensor

20 channel CPU independent Programmabl e Peripheral Interconnect (PPI)
Quadrature Demodulator (QDEC)

128 -bit AES HW encryption

3 x 32-bit Timer s, 2 x 24 -bit Real Time Counters (RTC)

Dimensions: 14 x 9.8 x 1.9 mm

]

=8 =4 =4 =4 -4 -4 -8 -4 -4 -8 -8 8 -8 -8 -8 -8 -f -f -f-f-a a n

2 Applications

1.

1 Beacons uARU@UCaE" +adabCcCagu"+bPacRBRuguCa” +icd
i Low-Power Sensors
I Fitness devices
1 Wearables

M Climate Control
91 Lighting

1 Safety and Security
1 Home Appliances

M Access Control

1 Internet of Things

UBX-19033352 - R0O5 Functional description Page 5 of 31
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Home Health Care

Advanced Remote Controls
Smart Energy Management
Low -Power Sensor Networks
Interactive Entertainment
Key Fobs

Environmental Monitoring
Hotel Automation

Office Automation

=4 =4 =4 -4 -8 -4 -4 -4 -4

1.3 Block diagram

BMD-330 Module
NRF52810 Accel Address
192kB Resolver
s ARM Cortestvi4 2.4GHz Radio ® Matching
KB RAMI @ 64MHz Multi-protocol S Network
AES CCM Mode
Encryption
SWD Debug & Clock Real Time Random Number Programmable
Programming Management| | Counter x2 Gen Iggripheral Temperature
Interconnect Sensor Antenna
jiaichdag Timer x3
Timer GPIO Task Sfr;eorsaé
Event Blocks Comparator
Core LDO
TWI SPI i
UART Quadrature 8-ch 12bit
Master Master Decoder ADC
DC/DC Buck
Regulator TWI Slave, SPI Slave| | 4ch PWM PDM
I I I I
DCDC Bulk Decoupling GPIO x32 32 MHz
Inductor Capacitors Capacitors (Analog x8) Crystal
Figure 1: Block diagram of BMD -330
1.4 Product specifications
Detail Description
Bluetooth
Bluetooth version Bluetooth 5 low energy, Peripheral ,LE 1M PHY, LE 2M PHY, CSA #2
Security AES-128
LE connections Concurrent peripheral and broadcaster roles (S1 12)
Radio
Frequency 2.360 GHzto 2.500 GHz
Modulations GFSK at 1 Mbps, 2 Mbps data rates
Transmit power +4 dBm maximum
Receiver sensitivity -96 dBm ( Bluetooth low energy mode)
Antenna Integrated ( -1dBi peak)
UBX-19033352 - R0O5 Functional description Page 6 of 31

C1-Public



blox

BMD-330 - Data sheet

Detail

Description

Current consumption

TX only @ +4 dBm, 0 dBm @ 3V, DCDC enabled
TX only @ +4 dBm, 0 dBm

RXonly @ 1 Mbps @ 3 V, DCDC enabled
RX only @ 1 Mbps

RX only @ 2 Mbps @ 3 V, DCDC enabled
RX only @ 2 Mbps

CPU @ 64 MHz from flash, from RAM
CPU @ 64 MHz from flash, from RAM @ 3
System Off, On

V, DCDC

Additional current for RAM retention
Dimensions

BMD-330

Hardware

Interfaces

Power supply
Temperature range
Certifications

USA (FCC)
Canada (ISED)

Europe (CE)

Australia / New Zealand (RCM)

Bluetooth

Radio chip
Nordic Semiconductor nRF52810

Table 1: Product specifications

UBX-19033352
C1-Public
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Functional description

7.0 mA, 4.6 mA
154 mA,10.1 mA
4.6 mA

10.0 mA

5.8 mA

11.2 mA

4.0 mA, 3.8 mA
2.4 mA, 2.1 mA
0.3 A, 0.6 HA

30 nA/4 KB block

Length: 14.0 mm + 0.3mm
Width: 9.8 mm £ 0.3mm
Height: 1.9 mm + 0.1mm

SPI Master/Slave x 3

UART

Two -Wire Master/Slave (I12C) x 2
GPIO x 32

PWM

PDM

1.7Vto3.6V
-40 °C to +85 °C

FCC ID: 2AA9B09

Innovation, Science and Economic  Development Canada RSS-247
modular certification 1C: 12208A -09

EN 62368 -1:2014+A11:2017
EN 62479:2010

EN 301489 -1Vv2.1.1

EN 301489 -17V3.1.1

EN 300 328 v2.2.2

AS/NZS 4268:2017, Radio equipment and systems
devices

BMD-330 BT5 RF -PHY Component (Tested)
101625

FCC part 15 .247 modular certification

W Short range

puDID: D037298; QDID:
Additional details:
nRF52810 Product Specification [3]

nRF Connect SDK [4]
nRF5 Software Development Kit  [5]
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Pin definition

The BMD -330 shares an identical pin  -out with the BMD -300, BMD -301, and BMD -360 . This pin -out is
a subset of the BMD -340 /341 footprint, allow ing a single design to support any of these four modules.

2.1 Pin assignment

.

[2] [e] [e] [e] Lol (2] [i4
0] [s] [s] [7] [o] [ g [s]

.

24

.
22

Figure 2: BMD -330 Pin assignment

No. Name /10 Description nRF52 pin  Remarks

1 GND Power Electrical Ground

2 GND Power Electrical Ground

3 GND Power Electrical Ground

4 GND Power Electrical Ground

5 GND Power Electrical Ground

6 P0.25 110 GPIO P0.25 Standard drive, low frequency I/O only

7 P0.26 110 GPIO P0.26 Standard drive, low frequency I/O only

8 P0.27 /10 GPIO P0.27 Standard drive, low frequency I/O only

9 P0.28 110 GPIO/AIN4 P0.28 Pin is analog capable, standard drive, low frequency 1/0 only

10 P0.29 110 GPIO/AINS P0.29 Pin is analog capable, standard drive, low frequency 1/0 only

11 P0.30 110 GPIO/AING P0.30 Pin is analog capable

12 P0.31 110 GPIO/AIN7 P0.31 Pin is analog capable

13 P0.00 110 GPIO/XTAL1 P0.00

(32.768 kHz)
14 P0.01 110 GPIO/XTAL2 P0.01
(32.768 kHz)

15 P0.02 110 GPIO/AINO P0.02 Pin is analog capable

16 GND Power Electrical Ground

17 VCC Power +1.7 Vto +3.6 V VDD Aninternal 4.7 pF bulk capacitor is included on the module.
However, it is good design practice to add additional bulk
capacitance as required for your application, that is, those with
heavy GPIO usage and/or current draw.

18 GND Power Electrical Ground

19 P0.03 I/O GPIO/AIN1 P0.03 Pin is analog capable

20 P0.04 1/0 GPIO/AIN2 P0.04 Pin is analog capable

21 P0.05 1/0 GPIO/AIN3 P0.05 Pin is analog capable

UBX-19033352 - R05 Pin definition Page 8 of 31
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No. Name 1/O Description nRF52 pin  Remarks
22 P0.06 I/O GPIO P0.06
23 P0.07 110 GPIO P0.07
24 P0.08 I/O GPIO P0.08
25 P0.09 I/O GPIO P0.09
26 P0.10 110 GPIO P0.10
27 P0.11 110 GPIO P0.11
28 P0.12 I/O GPIO P0.12
29 GND Power Electrical Ground

30 GND Power Electrical Ground

31 P0.13 I/O GPIO P0.13
32 P0.14 I/O GPIO P0.14
33 P0.15 110 GPIO P0.15
34 P0.16 110 GPIO P0.16
35 P0.17 110 GPIO P0.17
36 P0.18 110 GPIO P0.18
37 P0.19 110 GPIO P0.19
38 P0.20 110 GPIO P0.20
39 P0.21 I} GPIO/RESET P0.21
40 P0.22 110 GPIO P0.22
41 P0.23 /10 GPIO P0.23
42 P0.24 I/O GPIO P0.24
43 SWCLK | SWD Clock SWDCLK
44 SWDIO /10 SWD IO SWDIO
45 GND Power Electrical Ground

46 GND Power Electrical Ground

47 GND Power Electrical Ground

Table 2: BMD-330 pin -out

2.2 Peripheral pin assignments

The peripherals within the BMD  -330 may be assigned to nearly any of the GPIO pins through the

application. There are some restrictions called out by the nRF5281 0 product specification. See the
Remarks in Table 2. Also note that certain peripherals are assigned to specific pins, such the analog
inputs.

Only one peripheral signal can be multiplexed to a GPIO pin at a time. Trace signals, analog input s,
XTAL signals, SWD interface, and reset  are restricted to certain pins due to additional internal
circuitry required by the interface. See Table 3.

Peripheral Signal Pin Options
UARTO, I12C0, SPIO, SPI1, PDM, PWMO, All P0.00 -P0.31
ADC, COMP, LPCOMP All P0.02 -P0.05, P0.28 -P0.31 (AINO-AIN7)
Reset RESET_N P0.21
SWD SWD Clock SWCLK
SWD IO SWDIO
32.768 kHz Crystal XTAL1 P0.00
XTAL2 P0.01

Table 3: Peripheral pin options

UBX-19033352 -RO05 Pin definition Page 9 of 31
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3 Electrical specifications

Stressing the device above one or more of the Absolute maximum ratings  can cause permanent
damage. These are stress ratings only. Operating the module at these or at any conditions other

than those specified in the Operating conditions  should be avoided. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Where application information is given, it is advisory only and does not form part of the
specificat ion.

3.1 Absolute maximum ratings

Symbol Description Min Max Unit
Ve max Voltage on supply pin g: = 3.9 V
Vio_max Voltage on GPIO pins (VCC > 3.6 V) g: = 3.9 Vv
Vio_max Voltage on GPIO pins (VCC 03.6V) g: = VCC+0.3V \Y;
Ts Storage Temperature Range g>: 125 °C

Table 4: Absolute maximum ratings

The product is not protected against overvoltage or reversed voltages. If necessary, voltage spikes
exceeding the power supply voltage specification, given in table above, must be limited to values
within the specified boundaries by using appropriate protection devices.

3.2 Operating conditions

Unless otherwise specified, all operating condition specifications are at an ambient temperature
of 25 °C and a supply voltage of 3.0 V.
Operation beyond the specified operating conditions is not recommended and extended exposure
beyond them may affect device reliability.
Symbol Parameter Min Typ. Max Unit
Vee Operating supply voltage 1.7 3.0 3.6 Y,
Tr vee Supply rise time (0 Vto 1.7 V) - - 60 ms
Ta Operating ambient temperature range g>: 25 85 °C

Table 5: Operating conditions

3.3 General purpose I/O

The general purpose 1/O is organized as one port enabling access and control of the 32 available GPIO
pins via one port. Each GPIO can be accessed with the following user -configurable features:

Input/output direction

Output drive strength

Internal pull -up and pull -down resistors

Wake -up from high - or low -level triggers on all pins

Trigger interrupt on all pins

All pins can be used by the PPI task/event system; the maximum number of pins that can be
interfaced through the PPI at the same time is limited by t he number of GPIOTE channels
1 All pins can be individually configured to carry serial interface or quadrature demodulator signals

=A =4 =4 -4 -8 -4
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Symbol Parameter Min Typ. Max Unit
Vin Input high voltage 0.7 xVCC - VCC Vv
Vi Input low voltage VSS - 0.3xVCC Vv
Von Output high voltage VCCg04 - VCC Y,
VoL Output low voltage VSS - VSS +0.4 \%
Reu Pull-up resistance 11 13 16 kY
Rep Pull-down resistance 11 13 16 kY
Table 6: GPIO

3.4 Module reset

GPIO pin P0.21 may be used for a hardware reset. In order to utilize P0.21 as a hardware reset, the

UICR registers PSELRESET[0] and PSELRESET[1] must be set alike, to the value of Ox7FFFFF15.
When PO0.21 is programmed as RESET, the internal pull -up is aut omatically enabled. Nordic
Semiconductor example applications and development kits program P0.21 as RESET.

3.5 Debug and programming

The BMD -330 Series supports the two pin Serial Wire Debug (SWD) interface and offers flexible and
powerful mechanism for non -intrusive debugging of program code. Breakpoints, single stepping, and
instruction trace capture of code execution flow are part of this supp ort.

3.6 Clocks

The BMD -330 requires two clocks, a high frequency clock and a low frequency clock.

The high frequency clock is provided on  -module by a high -accuracy 32 MHz crystal as required by the
nRF528 10 for radio operation.

The low frequency clock can be provided internally by an RC oscillator or synthesized from the fast
clock, or externally by a 32.768 kHz crystal. An external crystal provides the lowest power
consumption and greatest accuracy. Using the internal RC oscillator with calibration provides
acceptable performance for Bluetooth low energy applications at a reduced cost and slight increase
in power consumption.

3.6.1 32.768 kHz crystal (LFXO)

Symbol Parameter Typ. Max. Unit
Frnom_Lrxo Crystal frequency 32.768 R kHz
FroL Lrxo BLE Frequency tolerance, Bluetooth low energy applications * - 1250 ppm
FroL Lrxo_ant Frequency tolerance, ANT applications  * - +50 ppm
CLtrxo Load Capacitance - 12.5 pF
Co_Lrxo Shunt Capacitance - 2 pF
Rs Lrxo Equivalent series resistance - 100 kY
Coin Input Capacitance on XL1 & XL2 pads 4 - pF

Table 7:32.768 kHz crystal (LFXO)

1oL Lrxo_sLe and f oL Lrxo_ant are the maximum allowed for Bluetooth low energy and ANT applications. Actual tolerance depends
on the crystal used.

UBX-19033352 - R05 Electrical specifications Page 11 of 31
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Symbol Parameter Min . Typ. Max. Unit

lon_ram oFf rRTC Lrxo System ON with  32.768 kHz Crystal Oscillator - 1.0 - pA

lon_rAM_OFF RTC Current for 32.768 kHz RC Oscillator - 1.4 - HA

f oL Lrre Frequency Tolerance, 32.768 kHz RC Oscillator - - +5 %

froL_caL_Lere Frequency tolerance, 32.768 kHz RC after calibration - - +500 ppm

froL LrsynT Frequency Tolerance, 32.768 kHz Synthesized - - +48 ppm
Oscillator

Table 8:32.768 kHz clock source comparison

UBX-19033352 -RO05
C1-Public
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4 Firmware

Projects for the BMD -330 should utilize the Nordic Semiconductor nRF Connect SDK [4] and the
NRF528 10 tools for new development. Th e tools allow access to the very latest  Bluetooth support
from Nordic Semiconductor and provide an o ngoing path as new features are released.

The nRF5 SDK [5] can also be used if the feature set of the SDK meets the application requirements.

4.1 Factory image

The BMD -330 module is not loaded witha  factory firmware image. The unique public Bluetooth device
address is printed on the module label and is also programmed into the UICR.

4.2 SoftDevices

Nordic Semiconductor protocol stacks are known as SoftDevices. SoftDevices are pre -compiled,
pre-linked binary files. SoftDevices can be programmed in nRF52 series SoCs and are downloadable

from the Nordic Semiconductor website. The BMD -33 0 with the nRF52 810 SoC supports the S1 12
(Bluetooth low energy peripheral) SoftDevice .

421 Sl112

The S1 12 SoftDevice is a Bluetooth  low energy peripheral protocol stack solution . It support s up to
four peripheral connections with an additional broadcaster role running concu rrently. The S11 2
SoftDevice integrates a  Bluetooth low energy Controller and Host and provides a full and flexible API

for building Bluetooth  low energy nRF52 System on Chip (SoC) solutions.

4.3 Bluetooth device a ddress

The BMD -330 modules are preprogrammed from the factory with a unique public Bluetooth device

(MAC) address stored in the CUSTOMER[0] and CUSTOMER([1] registers of the user information
configuration registers (UICR) . The Bluetooth device address consists of the IEEE organizationa Ily
unique identifier (OUI) combined with the six hexadecimal digits that are printed on a 2D barcode and

in human -readable text on the module label, as described in  Module marking . The Bluetooth device
address is stored in little endian format. The most significant bytes of the CUSTOMER[1] register are
OxFF to complete the 32 -bit register.

UICR Register Address Description Remarks

CUSTOMER|[0] 0x10001080 Bluetooth_addr [0] (OxFF) Example value. Actual value printed on  label
CUSTOMER[0] 0x10001081 Bluetooth_addr [1] (OXEE) Example value. Actual value printed on label
CUSTOMER[0] 0x10001082 Bluetooth_addr [2] (OxDD) Example value. Actual value printed on label
CUSTOMER[0] 0x10001083 Bluetooth_addr [3] (OXCC) IEEE OUP3

CUSTOMER([1] 0x10001084 Bluetooth_addr [4] (OXBB) IEEE OUP?

CUSTOMER(1] 0x10001085 Bluetooth_addr [5] (OXAA) IEEE OUI?3

CUSTOMER([1] 0x10001086 OxFF Unused

CUSTOMER[1] 0x10001087 OxFF Unused

Table 9: Bluetooth device address

2 The IEEE OUI for type number BMD -330 -A-R-00 is: 94:54:93. The second half of the full Bluetooth device address is encoded
in the label d ata matrix. The full Bluetooth device address is stored in the UICR.

3 Type numbers BMD -330 -A-R-10 and BMD -330 -A-R-20 encode the full Bluetooth device address in the label data matrix and
is stored in the UICR.
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5 Mechanical specifications

5.1 Dimensions

—
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Length: £ 0.3 mm, Width: £ 0.3 mm, Height: £ 0.1 mm
Figure 3: BMD-330 mechanical drawing
5.2 Recommended PCB land pads
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1.10 Pads Dimensions: 0.50 mm x 0.50 mm
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Figure 4: Recommended PCB Land Pad s

C") The RF Keep -out area extends vertically to the board edge.
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