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BMD-300 SeriesModule for Bluetooth 42 LE

The BMD-300 Seriesfrom Rigadois a line ofpowerful, highly flexible ultra-low power
BluetoothSmartmodules based on thenRF528320C from Nordic SemiconductdiVith
an! wat / 2VMECSWEembedded 4GHz transceiveand integratedantenna,they
provide a complete RF solutionith no additional RF design, allowing faster time to
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Seriescan power the most demanding pplications, all while simplifying designs and
reducing BOM cost8Vith an internal DEDC converter and intelligent power contrthe
BMD-300 Serieprovide clasdeading power efficiency, enabling ulttaw power sensitive
applications. Regulatory preapprovals reduce the burden to enter the market, and the
includedBMD Software Suitgrovides access to great features like a se®ir&& UART
bootloader, iOS & Android Bluetooth libraries, and mofeailable in three variants:
internal antenna BMD-300), U.FLconnector BMD-301), and ultraminiature BMD-350).

SN NoRDIC €3 Bluetooth

., . SMART
1.CS | U dzNFB a

1 Based on the NordiesRF5283%50C T ThreeSPI Master/Slavé3 Mbps)
1 Complete RF solution with integrated antenna { Low power comparator
(BMD-300& BMD-350) or U.FL connectoBMD- § Temperature sensor
301 1 Random Number Generator
1 Integrated DEDC converter 1 Two 2wire MasterSlave(I2C compatible)
1 No external components required 1 12S audio interface
f ! wat / 2VMEBSHi processor f  UARTW/ CTS/RTSnd DMA
1 Serial Wire Debug (SWD) 1 20 channelCPU idependent Programmable
1 NordicSoftDevice ready Peripheral Interconnect (PPI)
1 Overthe-Air (OTAYirmware updates 1 QuadratureDemodulator(QDEC)
1 51%B embedded flash memory 1 128bit AES HW encryption
1 64kB RAM 1 5 x32bit, 3 x 24biReal Timer CountsRTC)
1 32General Purpose I/O Pins 1 NFCA tag interface for OOB pairing
1 12-bit/200KSPS ADC 1 BMD-300/301Dimensionsi14 x 9.8 x 1.8m
T -40C to +85 Temperature Range  BMD-350Dimensions8.7x 6.4 x 1.5mm
1 BMD Software Suite ingdled 1 1C:12208A04 (BMD300BMD-301) 12208A05
1 FCC2AA9B04ABMD300/BMD-301) 2AA9B05 (BMD-350)
(BMD-350) 1 Japan210-106799(BMD300)210-107153(BMD301)
210-108944(BMD-350)
2.1 LILIX AOF GA2Y A
1 App-cessories
1 Beacong; iBeacom, AltBeacon, Eddystone, etc.
1 LowPower Sensors
f Lighting Products P
I Ftness devices lﬁs FC I * I c € @
ﬂ Wearables %ﬁﬁ Industry Canada -
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RIGADO Bluetooth 4.2 LE
SBShNRSNAY3I LYF2NXIFOAZ2Y

Emailmodules@rigado.corfor quotes and ordering or visitww.rigado.comBMD-300

BMD-300-A-R BMD-300module,Rev A, Tape & Re&l00 piece multiples
BMD-301-A-R BMD-301 module, Rev A, Tape & Reel, 1000 piece multiples
BMD-350-A-R BMD-350module, Rev A, Tape & Reel, 1000 piece multiples
BMD-300-EVAL BMD-300 Evaluation Kit with SeggekLihkprogrammer
BMD-301-EVAL BMD-301 Evaluation Kit with SeggeiLihkprogrammerw/antennas
BMD-350-EVAL BMD-350 Evaluation Kit with SeggeLihkprogrammer

Tablel ¢ Ordering Part Numbers

4.. £t 2017 S5AF3IANIY

BMD-300 Series Modules
nRF52832 Accel Address
512kB Resolver
Rl ARM Cortex-M4F AESECE 2.4GHz Radio 2 Matching
64 | @ 64MHz Multi-protocol S Network
kB RAM AESQOM Mode
Encryption
SND Debug & Qock Real Time Random Number Proarammablal
Programming Management | | Counter x3 el Pgripheraj Temperature Antenna
Interconnect Sensor
Watchdog e [ UR
Timer GPIO Task Low Power
BEvent Blocks Comparator
Core LDO _ -
General
UART 12S Quadrature Pur
pose
Master x2 Master x3 Decoder o
Dd DCBuck
TWI Save F Save i
Regulator PWM PDM 8-ch 12-bit
X2 X3 NPCTag ADC
I I I I
DGDC Bulk Decoupling GPIOXx32 32 MHz
Inductor Capacitors Capacitors (Analog x8) Qystal
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Figurel ¢ Block Diagram
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RIGADO
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Bluetooth
Version

4.2 (BluetoothSmart)Concurrent Central &eripheral ($32)

Security

AES128

LE connections
Radio

Up to 8 as Centrall as Peripheral, Observer, Broadcag&t32

CurrentConsumption

Frequency 2.360GHz to 500GHz
Modulations GFSHt 1 Mbps,2 Mbps data rates
Transmit power +4 dBm

Receiver sensitivity -96 dBm(BLE mode)

Antenna Integrated

Dimensions

TX only @ +4 dBm, 0 dBm @, BZDE@nabled 75mA, 53mA

TX only @ +4 dBm, 0 dBm 16.6 mA, 11.6 mA
RX only @ 1 Mbps @ 3WCD@nabled 54 mA

RX only @ Mbps 11.7mA

CPU @ 64MHz from flash, fromNRA 7.4mA,6.7mA
CPU @ 64MHzom flash, from RAM @ 3\WCDC 3.7mA,3.3mA
System OffOn 0.3pA 1.2pA
Additional current for RAM retention 30 nA / 4B block

Certifications

FCC

Length = 14.0 mm = 0.3mm
Smgggg Width 9.8 mm £ 0.3mm
Height = 1.9 mm + 0.1mm
Length = 8.7 mm + 0.2mm
BMD-350 Width | 6.4 mm + 0.2mm
Heigt  15mm+0iwm ...
SPI Master/Slave x 3 12S
Interfaces UART PWM
Two-Wire Master/Slave (12C) x 2 PDM
GPIO x 32
Power supply 1.7V to 3.6V
Temperature Range -40 to +838C

FCC part 15 modulaertification
BMD-300/BMD-301FCC ICRAA9B04
BMD350 FCC ID: 2AA9B05

Industry Canada R30 modularcertification
BMD300BMD-3011C:12208A04
BMD350 IC: 12208A5

CE

EN 60954L: 201101

EN 301 489 V1.9.2&
EN 301 4847 V2.2.1
EN 300 328 V4.1 3.2 Effective use of spectrum allocated

3.1 (a) Health and Safety of the User
3.1(b): Electromagnetic Compatibility

Japan (10

Ministry of Internal Affairs and Communications (MIC) of Japan pursuant to the Ra
Act of Japan
BMD-300:210-106799 BMD301:210-107153 BMD350:210-108944

Australia / New Zealand

AS/NZS 4268 :2012+AMDT 1:2013, Radio equipment and syst&inest range devices

Bluetooth

BMD-300/301RFPHY Component (TestedlPID:D030629 QDID:81876

BMD-300-SeriesDSV1.8

Table2 ¢ Quick Specifications
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Figure2 ¢ BMD-300/301Pin out (Top View)

Pin description

Pin Name Direction Description

6 P0.5 In/Out GPIG

7 P0.B In/Out GPIO

8 P0.27 In/Out GPIO

9 P0.28 In/Out GPIQAIN4?

10 P0.29 In/Out GPIQAINZ

11 P0.30 In/Out GPIQAING

12 P0.31 In/Out GPIQAINT

13 P0.00 In/Out GPIO/XTAL(32.768kHz)
14 P0.01 In/Out GPIO/XTAL(32.768kHz)
15 P0.02 In/Out GPIO/AINO

19 P0.03 In/Out GPIO/AIN1

20 P0.04 In/Out GPIO/AIN2

21 P0.05 In/Out GPIO/AIN3

22 P0.06 In/Out GPIO

23 P0.07 In/Out GPIO

24 P0.08 In/Out GPIO

25 P0.09 In/Out GPIO/NFC1

26 P0.10 In/Out GPIO/NFC2

27 PO.11 In/Out GPIO

28 P0.12 In/Out GPIO

31 P0.13 In/Out GPIO

32 PO0.14 In/Out GPIO/TRACEDATA[3]
33 P0.5 In/Out GPIO/TRACEDATA[2]

BMD-300-SeriesDSV1.8 Page6 of 34
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Pin Name Direction Description

34 P0.16 In/Out GPIO/TRACEDATA[1]
35 PO0.17 In/Out GPIO

36 P0.18 In/Out GPIO/TRACEDATA®NO
37 P0.19 In/Out GPIO

38 P0.20 In/Out GPIO/TRACECLK

39 P0.21 In/Out GPIOW9 { 9 ¢

40 P0.22 In/Out GPIG

41 P0.23 In/Out GPIO

42 P0.24 In/Out GPIG

43 SWCLK In SWD Clock

44 SWDIO In/Out SWD IO

17 VCC Power +1.7V to +3.6V
20242 3654%6 18, 29, GND Power Electrical Ground

Note 1: Aninternal 4.7uFbulk capacitoris included on thenodule However, it is goodesign practice to add additional
bulk capacitance as requirddr your applicationj.e.those withheavyGPIQusageand/or current draw.

Note 2 These pins are in close proximity to the nRF52 radio power supply and antenna pins. Radio performance
parameers, such as sensitivity, may be affected by high frequency digital I/0O with large sink/source current on the
pins.Nordic recommends using only low frequency, {diive functions when possible.

Table3 ¢ BMD-300/301Pin Descrifions

6.2. a®pn
[«] [e] [e] [0 [2 [14
3] [s] [ [ [ [g

Figure3 ¢ BMD-350Pin out (Top View)

Pin description

Pin Name Direction Description

4 SWCLK In SWD Clock

5 SWDIO In/Out SWD IO

6 P0.20 In/Out GPIQTRACECLK
7 P0.21 In/Out GPIOW9 { 9 ¢

BMD-300-SeriesDSV1.8 Pager of 34
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Pin Name
8 P018
9 P016
10 P0O17
11 P015
12 P0O13
13 P0O12
14 P014
16 P0O09
17 P0O10
18 PO11
19 P0O06
20 P0O08
21 P0O05
22 P0O0O7
23 POO1
24 P0O00
27 P0O04
28 P002
29 P030
30 P031
31 P029
32 P027
33 P025
34 P026
35 P023
36 P024
41 P022
42 P0O19
44 P0O03
45 P028
25 VCC
1, 2, 315,26, 37, 38,39

40, 43,46, 47 GND

Direction

In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
Power

Power

BMD-300 SeriesModule Datasheet

Bluetooth 4.2 LE

December 2, 2016
Description

GPIQTRAEDATA[PSWO
GPIQTRACEDATA[1
GPIO
GPIO/TRACEDATA[2
GPIO

GPIO
GPIQTRACEDATA[3]
GPIO/NFC1
GPIO/NFC2

GRO

GPIO

GPIO

GPIQAIN3

GPIO
GPIO/XTAL(32.768kHz)
GPIO/XTAL(32.768kHz)
GPIQ@AIN2

GPIQAINO
GPIQAING?
GPIQAINT7?
GPIQAINS?

GPI®

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIQ@AIN1
GPIQAIN4?
+1.7V to +3.6V

Electrical Ground

Note 1: An internal 4.7pBulk capacitor is included on thmodule However, it is good design practice to add addition:
bulk capacitace as required for your applicatioie. those with heavy GPIO usage and/or current draw.

Note 2 These pins are in close proximity to the nRF52 radio power supply and antenna pins. Radio performance
parameters, such as sensitivity, may be affectedigh frequency digital I/O with large sink/source current on these
pins.Nordic recommends using only low frequency, {dive functions when possible.

Table4 ¢ BMD-350Pin Descriptions

BMD-300-SeriesDSV1.8
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RigadoRigDFUks programmedon the BMD-300 Seriesat the factory Two GPIO pins are configured as UART pins
for transferring new firmware images to the BMIDO.Pins are configured only when bootloader is running, and
are fully available to the application firmwarigDFU cabe removed from the BME300 by performing a full

chip erase.

UART TX for bootloader
HiZ until bootloader activation message received on UART

UART RX for bdoader
Ly & SNY I fdownwerabed Lidzt €

22 19 PO.G6 | Out
24 20 PO.B In

Table5 ¢ RigDFUFunctions

64. a56I NS tAYy CdzyOlA2ya

Rigado BMDware gogrammedon theBMD-300Seriesat the factory BMDware provides UAR®-BLE Bridge,
beaconing, and Direct Test Mo@@TM)functionality. The pins infable6 below describe the pin functionalitin
BMDware. DTM Mode, Beacddnly Mode, and AT Command Mode pin states are checked at BMDwarestart
to configure BMDware as required by the user, and are then set t&ZHb conserve powefor further details on
BMDware operation, please see the BMDware Datasheet that can be foungvatigado.comBMDware can be
overwritten by RgDFU with custom application firmware, or removed along with RigDFU by a full chip erase.

DR Bl DRt Name Direction BMDware Functions

Pin Pin
Bridge UART RTS

21 21 PO.G | Out Disabled irBeacorOnly &DTM mods, N/C if not used.
Bridge UART TX

22 19 PO.G | Out Disabled irBeacorOnly &DTM mods, N/C if not used.
Bridge UART CTS

23 22 P0.07 | In Disabled irBeacorOnly &DTM mods, N/C if not used.
Bridge UART RX

24 20 P0.08 | In Disabled in Beace®nly & DTM modes, N/C if no
used.

27 18 P011 @ OQut DTM UART TX

Only enabled in DTM mode; N/C if not used.
DTM UART RX/DTM Mode
Only enabled in DTM mode; N/C if not used.

28 13 PO12 In On BMDware Stap:
High= Enter DTM modd;ow= Enter Normal Operatiot
Ly 4 SNy I f-downwdring BMIEwfare steup, then HiZ
Beacon Only Mode
On BMDware Staitip:

31 12 PO13 In High= Bridge UART enablddyw= Bridge UART
disabled
Ly & SNY I fup durry BMDwdgé stamip, then HiZ
UART AT Command Mode
On BMDware Staitip:

32 14 P014 | In High= Fullpassthrough mode;Low= AT command
mode
Ly G SNY I fup durry BMDwdet stamtip, then HiZ

Table6 ¢ BMDwareFunctions at Stastip
BMD-300-SeriesDSV1.8 Page9 of 34
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Vecvwax | Voltage on supply pin -0.3 3.9 \%
Vio max Voltage on GPIO pirf§cc> 3.6V) -0.3 3.9 \%
Vio Max Voltage on GPIO pinsd o0 ®c = 0 -0.3 Vec+ 0.3V |V

Ts Storage TemperaturegiRge -40 125 °C

Table7 ¢ Absolute Maximum Ratings

72h LISNZ G/A3Y RAGA 2V A&

Symbol Parameter Min. Typ. Max.  Unit
Vee Operating supply voltage 17 3.0 3.6 \%
Trvec | Supply rise time (OV to V) - - 60 ms

Ta Operating AmbienTemperatureRange -40 25 85 °C

Table8 ¢ Operating Conditions

7.3DS y IS NENLIKE S

The general purpose I/O is organized as one port enabtingss and control of th&2 available GPIQins through
one port. Each GPIO can be accessed individually with the following user configurable features:

Input/output direction

Outputdrive strength

Internal pultup and puldown resistors

Wakeup 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 PPIltthe same time is limited by the number of GPIOTE channels

1 All pins can be individually configured to carry serial interface or quadrature demodsigais

=A =4 =8 =8 -8 -9

Symbol Parameter Min. Typ. Max.  Unit
ViH Input High Voltage 0.7 X \c - Vee \%
ViL Input LowVoltage Vss - 0.3xV¥c V
Von Output High Voltage Ve 0.4 - Vee \Y
VoL Output Low Voltage Vss - Vsst04 V
Reu Pullup Resistance 11 13 16 1K
Rep Pulkdown Resistance 11 13 16 1 K

Table9 ¢ GPIO

74a2Rdz S w9{9¢

GPIO pin P0.21 mde used for a hardware reseln order to utilize P0.21 as a hardware reset, the UICR registers PSELRESET[0] and
PSELRESET[1] must be set alike, to the vhler FFFHAB. When P0.21 is programmed as9 {, th& internal pulup is automatically
enaled. Rigado and Nordic example applications and developmenpkitgram P0.21 aw 9 {.9 ¢

BMD-300-SeriesDSV1.8 PagelOof 34
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TheBMD-300 Seriessupporisthe two pin Serial Wire Debug (SWD) interfarel offersflexible and powerful
mechanism for nosintrusive debuggig of program code. Breakpoints, single stepping, and instruction trace
capture of code executioflow are part of this support.

The BMBB00 also supports ETM and ITM trateace data from the ETM and the ITM is sent to an external
debugger via a-bit wide parallel trace portln addition to parallel trace, the TPIU supports serial trace via the
Serial Wire Output (SWO) trace protocol.

76/ f 201

TheBMD-300 Seriegequires two clocksa high frequency clock and a low frequency clock.

The high frequency abk is providedn-moduleby a highaccuracy32-MHz crystal as required by the
nRF5283%or 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. éxternal crystal provigs the lowest power consumption and greatest
accuracy. Using the internal RC oscillator with calibration provides acceptitemancefor BLE

applications at a reduced cost and slight increase in power consumptaig: the ANTprotocol requires the

use of an external crystal.

32.768kHz CrystalLFXO)
Symbol Parameter Unit
_—-m--

Fvom trxo | Crystal frequency 32.768 kHz
Fro Lrxo_sLe | Frequency toleranceBLEapplications - +250 ppm
G_Lrxo Load Capacitance - 12.5 pF
G_irxo Shunt Capacitance - 2 pF

Rs_Lrxo Equivalent series resistance - 100 1K
Goin Input Capacitance oKL1& XL2 pads 4 - pF

Tablel0¢ 32.768kHz Crystal
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32.768 kHz Oscillator Comparison

lLrxo Current for 32.768kHz Crysi@kcillator HA
ILrre Currentfor 32.768kHz ROscillator - 0.6 1 A
lLrsynT Current for 32.768kHz Synthesiz@dcillator - 100 - HA

Frequencylolerance, 3Z768kHz CrystdDscillator

froLLFxo_BLE (BLE Stack) - - 250 ppm
Frequencylolerance, 3Z68kHz Crystdscilldaor

froLLFxo_ANT ( ANqI' Sta(ilp() y - - 50 | ppm

froLLrre Frequencylolerance, 3768kHz ROscillator - - +2 %

froL_caL_Lrre Frequency tolerance32.768kHz Re@fter calibration - - +250 ppm
F Tol 32.768kHz Synthesized

FroLLrsynt requency Tolerance, z Synthesize i i +48 | ppm

Oscillator
Note 1: froL_LFxo_pLE foL_LFxo_ad@re the max allowed for BLE and ANT applications. Actual tolerance dej
on the crystal used.

Tablell¢ 32.768 kHz Oscillator
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8.CAN)X &I NB
8.1CI OG2NE LYI 3S il

All modules are shipped with factopyogrammed firmware. The factor @ .-
programmed firmware version is indicated on tlabel X/ XXYYZZ

Factory Firmware
Version Code: XX

[R]210-106799
IC:12208A-04

8.1.ICANX G| NBY ©@SNAA2Y

Factory firmwareversion®! | Q O2y il Aya GKS wA3alFR2 wAa3das5C! he¢! FyR {
SoftDevice v2.0.0, and Rigado BMDsvaB.1.0 (50). Modules can be programmed with customer code via BLE

and UART interfaces using the bootloader and Rigado provided tools, or witichifudrase via the SWD

interface. Examples apps for iOS and Android are provided that utilize the Rigaimary for easy OTA

updates. Visit the BMD Software Suite pagevatw.rigado.confor more information.

b2GSY ! Fdzff OKALI SN} asS gAatft OftSIFNI 0KS wA3aIFR2 | aaaidy
Addressli2¢é 2y K2g G2 NBOGFAYy AlGo

8.12CANN G| NBW.@SNRAA2Y

Factory firmwareversion®W! . Q O2y (il Ay a (i K&l Sevidl HobtlRaler vBR2 3 H®ordict5 L3R

SoftDevice v2.0.0, and Rigado BMDware v3.111 odules can be programmed with customer code \li& B

and UART interfaces using the bootloader and Rigado provided tools, or witichifulirase via the SWD

interface. Examples apps for iOS and Android are provided that utilize the Rigablue Library for easy OTA

updates. Visit the BMD Software Suite paggww.rigado.confor more information.

b2dSY ! FdzZ f OKALI SN} &S gAaftf Of SINJIGKS wAIFR2 | aaaidy

| RRNBaa LyF2¢e 2y K2g (2 NBOUFIAY Ado
8.13a2Rdzf S t NB IMN WHAORI ARG SO

RigDFU allows for UART and OTA updates to RigDFU, the SoftDevice and application firmwhaekRead

protection of the BMBEB0O Series modules is enabled which prevents unauthorized access to the firmware
and optional encryption keyhiroughthe SWD debg port.

If the SWD port is requiredor example when developing custom firmwatke nRF52 must be erasadd
recovered. This @ccomplishedvith the Rigado BME30O Eraser and Recovddility at www.rigado.comor
with nrfjprog, which is provided with the Nordic Semiconductor command line utilities:

nrf j prog -fNRF52 17 recover

A full chip erase is performed, so all components will neeldaded (RigDFU Bootloader, SoftDevice and
application Firmware)The rigado/bootloadertools repositoryon GitHub contains the utilities to load these
items. Procedures are described in the RigDFU Datasheetatrigado.confor programming, firmware
preparation, and update procedures.

The BMD300 Series modules may also be restored to the factory firmware versions noted above with the
utilities availableat the rigado/programming repositorgn GitHub.

Access to the Rigado BMD Software Swiggy be requested on thRigado Website
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82{ 2Fi550A0Sa
Nordic Semiconductor protocol stacks are known as SoftDevices. SoftDevices-epenpited, prelinked
binary files. SoftDevices can be programmed in 2REEesSoCs and are downloadable from the Nordic

website. TheBMD-300with the nRF5283Z0C supports th8132 (BLE Central & PeripherdB12 (ANTand
S312(ANT and BLEpftDevics.

8.2.1{ MO H

The S132 SoftDevice is a Bluetooth® low energy (BLE) Central andrBpifitecol stack solution
supportingup to eight connections with an additional Observer and a Broadcaster role all running

concurrently. The S132 SoftDevice integrates a BLE Controller and Host, and provides a full and flexible API for

BMD-300 SeriesModule Datasheet

Bluetooth 4.2 LE

December 2, 2016

building Blueboth Smart nRF52 System on Chip (SoC) solutions.

Key Features

1 Bluetooth 4.2 compliant low energy singtede
protocol stack suitable for Bluetooth Smart products

1  Concurrent Central, Observer, Peripheral, and
Broadcaster roles with up to eight concurrent
connections along with one observer and one
broadcaster
o (onfigurable number of connections and

bandwidth per connection to optimize memory and
performance

o0 Configurable attribute table size
0  Custom UUID support
o Link layer
0 LL Privacy
0 LE Data Packet Length Extension
0 L2CAP, ATT, and SM protocols
0 LE Secure Connectiquasring model
0 GATT and GAP APIs
0 GATT Client and Server
o Configurable ATT MTU

1 Complementary nRF5 SDK including Bluetooth profiles
and example applications

8.2.2{ HMH

Master Boot Record for owne-air device firmware

update

o SoftDevice, application, and bootloader d¢sn
updated separately

Memory isolation between the application and the

protocol stack for robustness and security

Threadsafe supervisecall based API

Asynchronous, eveitlriven behavior

No RTOS dependency

0 Any RTOS can be used

No linktime dependencies

0 Sandard ARM® Cortex®4 project configuration
for application development

Support for concurrent and nesoncurrent

multiprotocol operation

0 Concurrent with the Bluetooth stack using Radio
Timeslot API

o0 Alternate protocol stack in application space

Support br control of external Power Amplifiers and

Low Noise Amplifiers

The S212 SoftDevice is an ANT protocol stack solution that provides a full and flexible Application
Programming Interface (API) for building ANT System on Chip (SoC) solutions\RFHE&832 chip. The S212
SoftDevice simplifies combining the ANT protocol stack and an application on the same CPU.

Key Features

f

= =8 =

Advanced ANT stack
Simple to complex network topologies:
0 Peerto-peer, Star, Tree, Stéo-star and
more
Up to 15 logical chanels, each with configurable:
0 Channel type, ID and period
0 RF frequency
0 Networks
Broadcast, Acknowledged, and Burst Data modes
Device search, pairing and proximity support
Enhanced ANT features:

BMD-300-SeriesDSV1.8

0 Advanced Burst Transfer mode (up to 60
kbps)

Up to 15 channslencryption (AES28)
support

Additional networks; up to 8

Event Filtering and Selective Data Updates
Asynchronous Transmission

Fast Channel Initiation

o

O O OO
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SoftDevice features 0 Any RTOS can be used
f Builtin NVM access and radio coexistence 0 No linktime dependencies
management 0 SilyRFENR ! w-M4FprojeetNI S E un
 Master Boot Record for owéine air device firmware configuration for application development
update 9 Support for concurrent and nesoncurrent
9 Memory isolation between application and protocol multiprotocol operation
stack for robustness and security 9 Concurrent multiprotocol timeslot API
I Threadsafe supervisacall based API 9 Alternate protocol stack running in applicatispace
Asynchronous, evemlriven behavior
f No RTOS dependency
8.23{ oo H
The S332 SoftleA OS Aa || O2YO0AYSR !'bé¢xu YR .fdzSi220Kt 26 Sy

all four Bluetooth low energy roles (central, peripheral, observer, broadcaster) and ANT.

The S332 SoftDevice provides a full and flexible Application Prograrimtenfgce (API) for building

concurrent ANT and BLE System on Chip (SoC) solutions. It simplifies combining an ANT and BLE protocol stack
and an application on the same CPU, therefore eliminating the need for an added device to support

concurrent multipragocol.

8.3a! / l RRNbaa LYyT2
TheBMD-300 Seriesnodules comes preprogrammed with a unigue MAC address from the factdrige MAC
address islso printed on a 2D barcode on the top of the module

( N\

BMD-300 § = p=e. g []RIGADO
MAC Address: o

A 00 _q E
94:54:93:XX:YY:ZZ

X/ Xxvvzz :;.:I'H::
[R]210-106799 a2
IC:12208A-04

AAXXYYZZ
—

E

¢

Figure4 ¢ BMD-300/301MAC Addressn Label ]
Figure5 ¢ BMD-350MAC Address on Label

The 6byte BLE RadidACaddresss stored in thelRF52832JICR at NRF_UICR_BASE+0x80 LSPlirase
read the MAC Address Provisioning bggtion noteif you are nd usingthe built in bootloader to avoid
erasingbverwriting the MAC address during programmilmgportant: The BME300 comes with full mewory
protection enabled, not allowing the UICR to be read via the SWD interface. If performingradell the
MAC can themnly be recovered from the 2D barcode and hunmaadable text.

UICR Register:

NRF_UICR + 0x80 (0x10001080): MAC_Addr [0] (0xZZ)
NRF_UICR + 0x81 (0x10001081): MAC_Addr [1] (OxYY)
NRF_UICR + 0x82 (0x10001082): MAC_Addr [2] (0xXX)
NRF_UICR + 0x83 (Ox100()081AC_Addr [3] (0x93)
NRF_UICR + 0x84 (0x10001084): MAC_Addr [4] (0x54)
NRF_UICR + 0x85 (0x10001085): MAC_Addr [5] (0x94)
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9. SOKI §h OF f

9.1aSOKI yAOlFIf B5AYSyaAiazya
9.11. amnNsmAYSyaAzya

14.0

| e w P — U —

0
o

Figure6 ¢ BMD-300Module Dimensions

(All dimensions are in mm)

9.12. a®mNMAYSYaArz2ya

<]

14.0

P s P e W e

1.9
0.5

Figure7 ¢ BMD-301Module Dimensions

(All dimensions are in mm)
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9.13. a®mpHsIAYSYyaArzya

1 B

6.40

1.35

8. 65

= R R e—— i ]

Figure8 ¢ BMD-350Module Dimensions

(All dimensions are in mm)
92wSO2YRSRI . [l& R tIR
921. amnnnkKonwm

The BMBE300 and BMEBO1 have identical PCB layout footprirtite: RFkeep-out not required

when usinghe BMDB301.
14.00

7.00

2.35 6.45

5.55

5.35

4.40 4.80

1.10 Pads Dimensions: 0.50 mm x 0.50 mm

S S
RF KEEPOUT/ 1.10

E & & E

] B [ @ B I 03 s

ol o
sl [d [l Bl B2 [l | Bd | B Ed
M @@ E M Bt
. o &
. m o & 3
3 N
= k4 _ o
— + —_ 123t w
o
| !
(2 [4 |l [ d 02 04

Figure9 ¢ BMD-300/301DimensiongTop View)
(All dimensions are in mm)
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Figurel0 ¢ BMD-350DimensiongTop View)

10. a 2 Rdzt S

10.1. a % n n

BMD-300-SeriesDSV1.8

(All dimensions are in mm)

a l
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RIGADO
320-00040 VA
FCC ID: 2AA9B04
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[[avo-3go 1,
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IC:12208A-04
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Figurell ¢ BMD-300Module Markingg Rev A
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RIGADO (= |
FCCID: |

2AA9B04 =

BMD-301 j L= pnea
5 A 00 '.}

4

E T 3 XXXXXX

[R]210-107153
IC:12208A-04

LT T

14.0

= tT N =7

Figurel2 ¢ BMD-301Module Markingg Rev A
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Figurel3 ¢ BMD-350Module Markingg Rev A
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11.wC 5 %2KBw

11.1wS 02 YY SWIRISR2 dzDNR dzy R t £ | Y S
11.1.1 .amnn

For the BMIEB00, he integrated antenna requires a suitalgjeound plane to radiate effectively.

The area under and extending out from the antenna portion of the module should be kept clear of copper and
other metal. The module should be placed at the edfjthe PCBvith the antenna edge facing ouReducing

the ground plane from that shown iRigurel4 will reduce the effective radiated power. For example, a 27mm

x 29mm board (about the size of a coin cell) has approximately 3dB lower output than th@ BMD

Evaluation Bard.

4@0mm

f=="- —
| . £
= &
7 g O

= ™

Figurel4 ¢ BMD-300 RecommendedrF Layout
11.1.2 . amnwm

For the BMIEB01, refer to the external antenna datasheet fortennaplacement and grounding
recommendations.

11.1.3 .ampn

For the BMEB50, the integratedchipantenna requires suitable groud plane to radiate effectively.
The area under and extending out from the antenna portion of the module should be kept clear of copper and
other metal. The module should be placed at the edge of the PCB with the antenna edge facing out.
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3.0mm

Copper Edge_

C

s ©0000g
cos00

48mm

5.0mm

Copper Keepout

L: 38mm )I

Figurel5 ¢ BMD-350Recommende®F Layout

11.2a SOKI g Of 2 & dzNB

For the BMEB00and BMDB350, care should be taken when designing and placingrieduleinto an

enclosure. Metal should be kept clear from the antenna area, both @l belowAny metal around the

module can negatively impact RF performance.

The module is designed and tuned for the antenna and RF components to be in free air. Any potting, epoxy fill,

plastic overmolding, or conformal coating can negatively impBé&t performance and must be evaluated by
the customer.

For the BMEBO1, refer to the external antenna datasheet for placemiendr on a mechanical enclosure
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11.3.1 .ammnn

Antenna patterns are basesh the BMD-300 Evaluation KitA with a grand plane size @2mm x 56nm. X
Y-Z orientation is shown iRigurel6:

Al S NS NSNS AN AN A

RiGAD

PAFARDEA TEDADRG

AR A AR

JE-FaNawawa

Figurel6 ¢ X-Y-Z Antenna Orientation

11.3.1.1 XY Plane

Figurel7 ¢ XY Plane Antenna Patte
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