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Features:
� Complete, Fully Certified, Embedded2.4 GHz Bluetooth® Version 4.1Module
�

Bluetooth Classic (BDR/EDR)
�

Bluetooth SIG Certified
� Onboard embedded Bluetooth Stack
� Transparent UART mode for seamless serialdata over UART interface
�

Easy to configure with Windows GUI or directby MCU
�

Firmware can be field upgradable via UART
� Compact surface mount module: 29 x 15 x2.5 mm3
� Castellated surface mount pads for easyand reliable host PCB mounting
�

Environmentally friendly, RoHS compliant
�

Perfect for Portable Battery OperatedDevices
�

Internal Battery Regulator Circuitry
�

Worldwide regulatory certifications
�

AudioaIn / OutBM23 support digital audio I2S format.BM20 support analog audio output.Operational:
� Operating voltage: 3.0V to 4.2V
� Temperature range: 20C to 70°C
�

Simple, UART interface
�

Integrated crystal, internal voltageregulator, and matching circuitry
�

Multiple I/O pins for control and statusRF/Analog:
�

Frequency: 2.402 to 2.480 GHz
�

Receive Sensitivity: 91 dBm (2Mbps EDR)
�

Power Output: class 2 / +4dBm max.
� Connection Distance: >10m(free space and no interference)Audio processor

�
Support 64 kb/sAaLaw or

µaLaw PCM format, orCVSD (ContinuousVariable Slope DeltaModulation) for SCO channel operation.
� Noise suppression
�

Echo suppression
�

SBC and optional AAC decoding
�

Packet loss concealment
�

Buildain four languages (Chinese/ English/

Spanish/ French) voice prompts and 20 events for eachone (This function can be set up in “IS20XXS_UI” tool.)
�

Support SCMSaTAudio Codec
�

20 bit DAC and 16 bit ADC codec
�

98dB SNR DAC playbackPeriphera ls
�

Builtain Lithiumaion battery charger (up to 350mA)
�

Integrate 3V, 1.8V configurable switching regulator andLDO
�

Builtain ADC for battery monitor and voltage sense.
�

A lineain port for external audio input
� Two LED driversFlexible HCI interface
�

High speed HCIaUART (Universal AsynchronousReceiver Transmitter) interface (up to 921600bps)MAC/Baseband/HigherLayer:
�

SecureAES128 encryption
�

Bluetooth profilesa HFP v1.6a HSP v1.1a A2DP v1.2a AVRCP v1.5a SPP v1.0a PBAP v1.0Antenna:
�

PrintedAntennaCompliance:
�

Bluetooth SIG QDID: 58996
�

Module certified for the United States (FCC) andCanada (IC), European Economic Area (CE),Korea (LTA), Taiwan (NCC) and Japan (MIC)
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FIGURE 1:

Genera lDescript ion:Stereo module is a fullyÒcertifiedBluetooth® Version 4.1 (BDR/EDR) modulefor designers who want to add Bluetooth®wireless audio and voice applications to theirproducts.This Bluetooth SIG certified moduleprovides a complete wireless solution withBluetooth stack, integrated antenna, andworldwide radio certifications in a compactsurface mount package, 29x15x2.5 mm3.
This stereo module builtÒin LiÒIon chargerand BM23 contain a digital audio interface. Itsupports HSP, HFP, SPP,A2DP, andAVRCP profiles. Both AAC and SBC codecsare supported forA2DP. Note that thecustomer must connect their own externalanalog CODEC/DSP/amplifier and MCU foraudio output.Applications:

�
Bluetooth sound bar

�
Bluetooth stereo speaker phone
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TO OURVALUED CUSTOMERSIt is our intention to provide our valued customers with the best documentation possible to ensure successful use of yourMicrochip products . To this end, we will continue to improve our publications to better suit your needs . Our publicationswill be refined and enhanced as new volumes and updates are introduced .If you have any questions or comments regarding this publication , please contact the Marketing CommunicationsDepartment via E%mail at docerrors@microchip.com .Wewelcome your feedback .Most Current Data SheetTo obtain themost up%to%date version of this data sheet ,please register at ourWorldwideWeb site at :http://www.microchip.comYou can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page .The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000) .ErrataAn errata sheet , describingminor operational differences from the data sheet and recommended workarounds ,may exist forcurrent devices . As device/documentation issues become known to us , we will publish an errata sheet . The errata willspecify the revision of silicon and revision of document to which it applies .To determine if an errata sheet exists for a particular device ,please check with one of the following :• Microchip’sWorldwideWeb site ;http://www.microchip.com• Your local Microchip sales office (see last page)When contacting a sales office ,please specifywhich device, revision of silicon and data sheet (include literature number)you are using.Customer Notif icationSystemRegister on our web site at www.microchip.com to receive the most current information on all of our products .Abbreviations List :HFP: Handsafree ProfileAVRCP:Audio Video Remote Control ProfileA2DP:Advanced Audio Distribution ProfilePBAP: Phone Book Access ProfileHSP: Headset ProfileSPP: Serial Port Profile
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1.0 DEVICE OVERVIEWThe stereo module series include BM20 and BM23. The chip integrates Bluetooth 4.1 radiotransceiver, PMU and DSP. Figure 1Ò1and 1Ò2 shows the application block diagram.FIGURE 1 1: BM20 Typica lApplicat ionThe following depicts an example of BM20 module operate as an independent system or connectedto an MCU.

FIGURE 1 2: BM23 Typica lApplicat ionThe following depicts an example of BM23 module connected to an MCU, external DSP/CODEC.
MCUEEPROMIC

IS2020S 16M HzCrystalI2C UARTBM20 Option
MicrophoneAux_In
Audio Output
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1.1 INTERFACE DESCRIPTIONBM20 pin diagram is shown in Figure 1a3. The pin descriptions are shown in Table 1a1FIGURE 1Ç3 : BM20 PIN DIAGRAM

TABLE 1 1: BM20 PINDESCRIPT IONPin No. Pin type Name Description1 I/O P0_0 IO pin, default pullíhigh input (Note 1)1. Slide Switch Detector, active low.2. UART TX_IND, active low.2 I EAN Embedded ROM/External Flash enableH: Embedded; L: External Flash3 I P3_0 IO pin, default pullíhigh input (Note 1)Lineíin Detector (default), active low.4 I P2_0 IO pin, default pullíhigh inputSystem Configuration,H:Application L: Baseband(IBDK Mode)5 I/O P1_5 IO pin, default pullíhigh input (Note 1)1. NFC detection pin, active low.2. Out_Ind_03. Slide Switch Detector, active low.4. Buzzer Signal Output6 I/O P0_4 IO pin, default pullíhigh input. (Note 1)1. NFC detection pin, active low.2. Out_Ind_07 O SPKR Ríchannel analog headphone output8 O AOHPM Headphone commonmode output/sense input.



 2015 Microchip Technology Inc . Page 6Preliminary Edition

Pin No. Pin type Name Description9 O SPKL Líchannel analog headphone output10 P VDDA Positive power supply/reference voltage for CODEC, no need to add powerto this pin.11 I MIC1_P Mic 1mono differential analog positive input12 I MIC1_N Mic 1mono differential analog negative input13 P MIC_BIAS Electricmicrophone biasing voltage14 I A IR Ríchannel singleíended analog inputs15 I A IL Líchannel singleíended analog inputs16 I RST System Reset Pin, Low :reset17 P VCC_RF 1.28V RF LDO output, no need to add power to this pin.18 I/O P0_1 IO pin, default pullíhigh input (Note 1)1. FWDkey when class 2 RF (default), active low.2. Class1TX Control signal of external RFT/Rswitch, active high.19 P VDD_IO Power output , no need to add power to this pin20 P ADAP_IN 5V Power adaptor input21 P BAT_IN 3.3V~4.2V Lií Ion battery input22 í NC No Connection23 P GND Ground Pin24 P SYS_PWR System Power OutputBAT mode :3.3~4.2VAdaptermode : 4.0V25 P BK_OUT 1.8V buck output, no need to add power to this pin26 I MFB 1. Power key when in offmode2. UART_RX_ IND: MCUuse to wakeup BT (Note 1)27 I LED1 LED Driver 128 I LED2 LED Driver 229 I P2_4 IO pin, default pullíhigh inputSystem Configuration,L: Boot Mode with P2_0 low combination30 I P0_2 IO pin, default pullíhigh input (Note 1)Play/Pause key (default), active low.31 I/O P0_3 IO pin, default pullíhigh input (Note 1)1. REV key (default), active low.2. Buzzer Signal Output3. Out_Ind_14. Class1 RX Control signal of external RFT/Rswitch, active high.32 O HC I_TXD HC IíUART TX data33 I HC I_RXD HC IíUART RX data34 I P0_5 IO pin, default pullíhigh input (Note 1)Volume down (default), active low.35 I P2_7 IO pin, default pullíhigh input (Note 1)Volume up key (default), active low.
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Pin No. Pin type Name Description36 I P2_4 IO pin, default pullíhigh inputSystem Configuration,L: Boot Mode with P2_0 low combination37 P GND Ground Pin38 í NC No Connection39 í NC No Connection40 í NC No Connection* I: signal input pin* O : signal output pin* I/O : signal input/output pin* P:power pinNote 1: Thesebutton or functions canbe setup by “IS20XXS_UI” tool.
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BM23 pin diagram is shown in Figure 1a4. The pin descriptions are shown in Table 1a2FIGURE 1Ç4 : BM23 PIN DIAGRAM

TABLE 1 2: BM23 PIN DESCRIPT IONPin No. PinType Name Description1 I/O P0_0 IO pin, default pullíhigh input (Note 1)UART TX_IND2 I/O RFS0 I2S interface : DAC Left/Right Clock3 I/O TFS0 I2S interface :ADC Left/Right Clock4 I/O SLK0 I2S interface : Bit Clock5 I DR0 I2S interface : DAC Digital Left/Right Data6 O DT0 I2S interface :ADC Digital Left/Right Data7 I/O P0_4 IO pin, default pullíhigh input8 I EAN Embedded ROM/External Flash enableHigh : ROMmode;Low : External Flashmode9 I MIC1_P Mic 1mono differential analog positive input10 I MIC1_N Mic 1mono differential analog negative input11 P MIC_BIAS Power output,microphone biasing voltage12 P VDDA Power output, reserve for external cap to fine tune audio frequency13 I A IR Stereo analog line in, Ríchannel14 I A IL Stereo analog line in, Líchannel
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Pin No. I/O Name Description15 P GND Ground16 I RST_N System Reset Pin, active when rising edge.17 íí NC íí18 íí NC íí19 P VDDIO Power output, VDDIO pin, no need to add power to this pin20 I/O P1_5 IO pin, default pullíhigh input21 I/O P0_1 IO pin, default pullíhigh input22 P ADAP_IN 5V power adaptor input23 P BAT_IN 3.3~4.2V Liíion battery input24 íí NC íí25 P SYS_PWR System Power OutputBAT mode :3.3~4.2VAdaptermode : 4.0V26 P BK_OUT Power output, 1v8 pin, no need to add power to this pin27 P MFB 1. Power key when in offmode2. UART_RX_ IND: MCUuse to wakeup BT28 P LED1 LED Driver 1, 4mAmax29 P LED2 LED Driver 2, 4mAmax30 I P2_4 IO pin, default pullíhigh inputSystem Configuration,L: Boot Mode with P2_0 low combination31 I/O P0_2 IO pin, default pullíhigh input32 I/O P0_3 IO pin, default pullíhigh input33 O HC I_TXD HC IíUART TX data34 I HC I_RXD HC IíUART RX data35 I/O P0_5 IO pin, default pullíhigh input36 I/O P2_7 IO pin, default pullíhigh input37 I/O P2_0 IO pin, default pullíhigh input38 I/O P3_0 IO pin, default pullíhigh input39 I P2_0 IO pin, default pullíhigh inputSystem Configuration,H:Application L: Baseband(IBDK Mode)40 P GND Ground.41 íí NC íí42 íí NC íí43 íí NC íí* I: signal input pin* O : signal output pin* I/O : signal input/output pin* P:power pinNote 1: Thesebutton or functions canbe setup by “IS20XXS_UI” tool.
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2.0APPLICATION INFORMATION2.1OPERATIONWITH EXTERNAL MCUStereo module support UART command set to make an external MCU to control module.Here is the connection interface between BMXX and MCU.FIGURE2 m1: INTERFACE BETWEEN MCU AND BMXX MODULE

MCU can control module by UART interface and wakeup module by PWR pin. Stereo moduleprovide wakeup MCU function by connect to P0_0 pin of module.“UART Command Set” document provide all function which module support and UI tool will helpyou to set up your system support UART command.For more detail description, please reference “UART_CommandSet_v154” document and“IS20XXS_UI” tool.

XXUART interfaceUART interface
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Here are some suggestions of UART control signal timing sequence:FIGURE2 m2 : POWER ON/OFFSEQUENCE



 2015 Microchip Technology Inc . Page 12Preliminary Edition

FIGURE 2�3:T IMINGSEQUENCE OF RX INDICAT IONAFTER POWER ON

FIGURE 2�4:T IMINGSEQUENCE OF POWER OFF
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FIGURE2 m5:T IMINGSEQUENCE OF POWER ON (NACK)

FIGURE2 m6 : RESET T IMINGSEQUENCE IF MODULE HANGS UP
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FIGURE2¥7 :T IMINGSEQUENCE OF POWER DROP PROTECTION
BAT_IN +4V

RST_N from Reset ICIf BT’s BAT use adaptor translates voltage by LDO, we recommend use “Reset IC” to avoid poweroff suddenly. Rest IC spec output pin must be “Open Drain” delay time 10msRecommend part:TCM809SVNB713 or G691L263T73

Power 2.9V ~
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2.2 I2S SignalApplication for BM23BM23 support I2S digital audio signal interface to connect your external CODEC/DSP. It provide 8kHz, 44.1k Hz and 48k Hz sampling rate; it also support 16 bits and 24bits data format. The I2S settingcan be set up by UI and DSP tools.. The external CODEC/DSP needs to be connected to SLK0, RFS0, TFS0, DR0, and DT0 (pins 4, 2, 3,5, and 6 respectively). The I2S signal connection between BM23 and external DSP as below:FIGURE2 m9 : MASTER MODE REFERENCE CONNECT ION

FIGURE2 m10 :SLAVE MODE REFERENCE CONNECT ION

Note 1: For 002 version chip or module, system should connect line 1 in slave mode figure .And, system not support ADC signal from external DSP/CODEC.Note 2 : For other version chip or module , system should connect line 2 in slave mode figure.About “Mast” or “Slave”mode setting, you can use “DSP Configuration Tool” to set up system.
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The clock and data timing as below:FIGURE2�11:T IMING FOR I2S MODES (both masterandslave)

FIGURE 2�12:T IMING FOR PCM MODES (both masterand slave)

2.3 RESET (RST_N)RST is module reset pin which is active LOW. To reset the module, the RST_Nmust hold LOW for atleast 63ns.2.4 STATUS LED (LED1, LED2)The status LED provide below status indication:
�
Standby

� Inquiry
�
Link

�
Link Back

�
LowBattery

� Page
�
Battery ChargingEach status indication LED flashing sequence and brightness is configurable by UI tool.
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2 .5 EXTERNALCONFIGURATIONStereo module can be configured and firmware programmed using an external configuration andprogramming tool available from Microchip. Figure 2 7 shows the configuration and firmwareprogramming interface on BM23. It is recommended to include a pin header on the main PCB fordevelopment.Configuration and firmware programming modes are entered accordingly to the systemconfiguration I/O pins as shown in Table 2î1. Pin P20, P24 and EAN pin have internal pull up.FIGURE2¥13 : EXTERNAL PROGRAMMING HEADER CONNECTIONS(Here is the interface connect example of the BM23)

TABLE2¥1: SYSTEM CONFIGURAT IONSETTINGSP20 P24 EAN Operat iona lModeHigh High High APP mode (Normal operation)Low High High Test mode (Write EEPROM)Low Low High Write Flash (Firmware programming if flash buildîin in chip)
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3.0 ELECTRICALCHARACTERISTICSTable 3.1: ABSOLUTE MAXIMUMSPECIFICAT IONSymbol Parameter Min Max UnitBAT_IN Input voltage for battery 0 4.3 VADAP_IN Input voltage for adaptor 0 7.0 VTSTORE Storage temperature s65 +150 ºCTOPERATION Operation temperature s20 +70 ºCTable 3.2: RECOMMENDED OPERATING CONDITIONSymbol Parameter Min Typical Max UnitBAT_IN Input voltage for battery 3 3.7 4.2 VADAP_IN Input voltage for adaptor 4.5 5 5.5 VTOPERATION Operation temperature s20 +25 +70 ºCNote :Absolute and Recommended operating condition tables reflect typical usage for device .TABLE 3¥3: I/O AND RESET LEVELParameter Min. Typ. Max. UnitsI/O Supply Voltage (VDD_IO) 2.7 3.0 3.3 VI/O Voltage LevelsVIL input logic levels low 0.3 0.8 VVIH input logic leve ls high 2.0 3.6 VVOL output logic leve ls low 0.4 VVOH output logic levels high 2.4 VRESETVTH,RES threshold vo ltage 1.6 VNote :(1) VDD_ IO voltage is programmable by EEPROM parameters.(2) These parameters are characterized but not tested in manufacturing .
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Table 3ð4: BATTERY CHARGERParameter Min Typical Max UnitADAP_IN Input Voltage 4.5 5.0 5.5 VSupply current to charger only 3 4.5 mAMaximum BatteryFast Charge CurrentNote: ENX2=0 Headroom > 0.7V(ADAP_IN=5V) 170 200 240 mAHeadroom = 0.3V(ADAP_IN=4.5V) 160 180 240 mAMaximum BatteryFast Charge CurrentNote: ENX2=1 Headroom > 0.7V(ADAP_IN=5V) 330 350 420 mAHeadroom = 0.3V(ADAP_IN=4.5V) 180 220 270 mATrickle Charge Voltage Threshold 3 VBattery Charge Termination Current,(% of Fast Charge Current) 10 %Note :(1) Headroom = VADAP_IN – VBAT(2) ENX2 is not allowed to be enabled when VADAP_IN – VBAT > 2V(3) These parameters are characterized but not tested in manufacturing .Table 3.5: LED DRIVERParameter Min Typical Max UnitOpen#drain Voltage 3.6 VProgrammable Current Range 0 5.25 mAIntensity Control 16 stepCurrent Step 0.35 mAPower Down Open#drain Current 1 AShutdown Current 1 ANote :(1) Test condition :SAR_VDD=1.8V , temperature=25 ºC .(2) These parameters are characterized but not tested in manufacturing .
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Table 3.6: AUDIO CODECANALOGUETO DIGITAL CONVERTERT= 25oC, Vdd=3.0V, 1KHz s ine wave input, Bandwidth = 20Hz~20KHzParameter (Condit ion) Min. Typ. Max. UnitResolut ion 16 BitsOutput Sample Rate 8 48 KHzSignal to Noise Rat io Note: 1(SNR @MIC or Linesin mode) 88 dBDigital Gain s54 4.85 dBDigital Gain Resolution 2~6 dBMIC Boost Gain 20 dBAnalog Gain 60 dBAnalog Gain Resolut ion 2.0 dBInput fullsscale at maximum gain (diffe rent ia l) 4 mVrmsInput fullsscale at minimumgain (d ifferent ial) 800 mVrms3dB bandwidth 20 KHzMicrophone mode (input impedance) 24 KVTHD+N (microphone input)@30mVrms input 0.02 %Note :(1) fin=1KHz ,B/W=20~20KHz,Abweighted ,THD+N < 1%, 150mVpp input(2) These parameters are characterized but not tested in manufacturing .
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Table 3.7: AUDIO CODEC DIGITALTOANALOGUE CONVERTERT= 25oC, Vdd=3.0V, 1KHz sine wave input, Bandwidth = 20Hz~20KHzParameter (Condition) Min. Typ. Max. UnitOver#sampling rate 128 fsResolution 16 20 BitsOutput Sample Rate 8 48 KHzSignal to Noise Ratio Note: 1(SNR@cap#less mode) for 48kHz 96 dBSignal to Noise Ratio Note: 1(SNR@single#end mode) for 48kHz 98 dBDigital Gain #54 4.85 dBDigital Gain Resolution 2~6 dBAnalog Gain #28 3 dBAnalog Gain Resolution 1 dBOutput Voltage Full#scale Swing (AVDD=2.8V) 495 742.5 mV rmsMaximum Output Power (16� load) 34.5 mWMaximum Output Power (32� load) 17.2 mWAllowed Load Resistive 8 16 O.C.Capacitive 500THD+N (16 load) 0.05 %Signal to Noise Ratio (SNR@ 16 load) 96 dBNote :(1) fin=1KHz ,B/W=20~20KHz,Abweighted ,THD+N < 0 .01%,0dBFS signal, Load=100K�(2) These parameters are characterized but not tested in manufacturing .Table 3.8:TRANSMITTERSECTION FOR BDRAND EDRParameter Min Typ Max Bluetoothspecification UnitMaximum RF transmit power 3.0 4.0 #6 to 4 dBmEDR/BDRRelative transmit power #4 #1.2 1 #4 to 1 dBNote :The RFTransmit power is calibrated during production using MPTool software and MT8852 Bluetooth Testequipment.Test condition :VCC_RF= 1.28V , temperature=25 ºC .
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Table 3.9: RECEIVERSECTION FOR BDRAND EDRModulation Min Typ Max Bluetoothspecification UnitSensitivity at0.1% BER GFSK #90 ≤#70 dBmSensitivity at0.01% BER π/4 DQPSK #91 ≤#70 dBm8DPSK #82 ≤#70 dBmNote :(1) Test condition :VCC_RF= 1.28V , temperature=25 ºC .(2) These parameters are characterized but not tested in manufacturing .Table 3.10 : SYSTEM CURRENT CONSUMPT ION OFANALOGAUDIO OUTPUTSystem Status Typ. Max. UnitSystem Off Mode 2 5 uAStandby Mode 0.8 mALinked Mode 0.4 mASCO Link 7.8 mAA2DP Link (V p¨p=200mV; 1k tone signal) 10.7 mANote : Use BM20 EVB as test platform.Test condition :BAT_IN= 3 .8V , link with HTC EYEcell phone ;distance between cell phone and EVB :30cm.Table 3.11: SYSTEM CURRENT CONSUMPT ION OF DIGITALAUDIO OUTPUT(I2S)System Status Typ. Max. UnitSystem Off Mode 2 5 uAStandby Mode 0.4 mALinked Mode 0.4 mASCO Link 9.3 mAA2DP Link (1k tone signal) 11.7 mANote : Use BM23 EVB as test platformTest condition :BAT_IN= 3 .8V , link with HTC M8 cell phone ;distance between cell phone and EVB :30cm ;I2S signal link with YAMAHA YDA174 EVB
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4.0 PRINTEDANTENNA INFORMATION4.1 MODULERADIATIONPATTERNThe stereomodule contains a PCB printed antenna. The PCB printed antenna radiation pattern isshown in Figure 4�2.FIGURE4�1: ANTENNA KEEP OUT AREA EXAMPLES

FIGURE4�2 : ANTENNA 3D RADIAT ION PATTERN@2441 MHz
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4.2 MODULE PLACEMENT RULEOn the main PCB, the areas under the antenna should not contain any top, inner layer, orbottom copper as shown in Figure 4 1. A low impedance ground plane will ensure the best radioperformance (best range, lowest noise). The ground plane can be extended beyond the minimumrecommended as need for the main PCB EMC noise reduction. For the best range performance,keep all external metal away from the ceramic chip antenna at least 15mm.Here are some examples of good and poor placement on a carrier board with GND plane.FIGURE4�3: MODULE PLACEMENT EXAMPLES

FIGURE4�4: GND PLANE ON MAIN APPLICATION BOARD
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6.0 CERTIFICATION INFORMATION6 .1 BQTF INFORMATIONFIGURE6�1: BM15/BM20/BM23/BM25 QDID Data
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6 .2 REGULATORYAPPROVALBM23 has got these countries regulatory approval:• United States; FCC ID:A8TBM23SPKXYC2A• Canada; IC ID: 12246A#BM23SPKXYC2• Europe• Japan: 202#SMC067• Korea ;Certification No.: MSIP#CRM#S9S#BM23SPKXY• Taiwan; NCC No.:CCAL15LP0270T3BM20 has got these countries regulatory approval:• United States: FCC ID:A8TBM20SPKXYNBZ• Canada; IC ID: 12246A#BM20SPKS1• Europe• Japan: 202#SMD048Korea ;Certification No.: MSIP#CRM#mcp#BM20SPKS1NBC• Taiwan; NCC No.:CCAN15LP0460T2For more information, please reference appendix.
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7.0 MODULE OUTLINEAND REFLOW PROFILE7 .1 MODULE DIMENSIONAND PCB FOOT PRINTFIGURE7�1: BM20 Outline Dimension

PCB dimension:X : 15.0 mmY : 29.0 mmTolerances: 0.25 mm
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FIGURE7�2: BM23 Outline Dimension

PCB dimension:X : 15.0 mmY : 29.0 mmTolerances: 0.25 mm
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FIGURE7�3 : BM20 PCB FOOT PRINT

Note: The “Keep OutA rea” is reserved for RF performance check.
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FIGURE7�4 : BM23 PCB FOOT PRINT

Note: The “Keep OutA rea” is reserved for RF performance check.
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7 .2 REFLOW PROFILEFIGURE7�5: REFLOW PROFILE

SolderingRecommendationsStereo module was assembled using standard leadJfree ref low profile IPC/JEDEC JJSTDJ020. Themodule can be soldered to the main PCB using standard leaded and leadJfree solder ref lowprof iles. To avoid damaging of themodule, the recommendations are listed as follows:• Refer to MicrochipTechnology Application NoteAN233 Solder Ref lowRecommendation (DS00233) fo r the soldering ref low recommendations• Do not exceed peaktemperature (TP) of 250 degree C• Referto the solder paste data sheet for specif ic reflow profile recommendations• Use noJclean flux solder paste• Do not wash as moisture can betrapped under the shield• Use only one flow. If the PCB requires mult ipleflows, apply the module onthef inal flow.

Slope: 1~2 /sec max.(217 to peak) Ramp down rate :Max. 3 /sec .Preheat: 150~200
25

217
peak :260 +5/�0

60 ~ 180 sec . 60 ~150sec
20~40 sec .

Time (sec)
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8.0 PACKAGINGAND STORAGE INFORMATIONThe module is packaged into trays (see following page) of sixty three (63) modules in a 7 x 9 format.These trays are then sealed into bags. Ten sealed bags are then placed in a box of 630 pieces with adimension of 36 * 16 * 9.5 cm3.The shelf life of each module in a sealed bag is 12 months at <40°C and <90% relative humidity.After a bag is opened, devices that will be subjected to reflow solder or other high temperatureprocesses must be mounted within 168 hours (7 days) at factory conditions of <30°C and <60% relativehumidity.
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8.1 ORDERING INFORMAT IONTABLE 5
1: Module Ordering InformationPart Number DescriptionBM20SPKS1NBC Bluetooth 4.1BDR/EDR, Class 2 Surface Mount modulewith integrated antenna and shieldBM23SPKS1NB9 Bluetooth 4.1BDR/EDR, Class 2 Surface Mount modulewith integrated antenna and shieldNote: The module can only be purchased through a Microchip representative.Go to http://www.microchip.com/ for current pricing and a list of distributors carryingMicrochip products.
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APPENDIXA.1 United StatesThe module has rece ived Federal Communicat ions Commission (FCC) CFR47Telecommunications, Part 15 Subpart C “Intent iona l Radiators” modularapproval inaccordance with Part 15.212 Modular Transmitterapproval. Modular approva la llows theend user to integrate the module into a f inished product without obta ining subsequent andseparate FCC approvals for intent iona l radiat ion, provided no changes or modif icat ions aremade to the module circuit ry. Changes or modif icat ions could vo id the user’s authority tooperate the equipment. The end user must comply with a ll of the instructions prov ided bythe Grantee,which indicate insta llat ionand/oroperat ing condit ions necessary forcompliance.The finished product is required to comply with all applicable FCCequipmentauthorizat ions regulations, requirements and equipment functions not associated with thetransmitter module port ion. For example, compliance must be demonstrated to regulat ionsforother transmitter components within the host product; to requirements for unintent ionalradiators (Part 15 Subpart B “Unintent iona l Radiators”), suchas digital devices, computerperipherals, rad io receivers , etc.; and to addit iona lauthorizat ion requirements for the nontransmitter functions on the transmitter module (i.e., Verif icat ion, or Declarat ion ofConformity) (e.g., t ransmitter modules may also contain digital logic funct ions)asappropriate.A.1.1 LABELING AND USERINFORMATION REQUIREMENTSThe BM20/BM23 module has been labeled with its own FCC ID number, and if the FCC ID isnot v is ible when the module is installed ins ide anotherdevice, then the outs ide of thef inished product into which the module is insta lled must a lso display a label referring to theenclosed module.This exterior label can use wording as fo llows:Contains Transmitter Module FCC ID:A8TBM23SPKXYC2A orContains FCC ID:A8TBM23SPKXYC2AThis device complies with Part 15 of the FCC Rules.Operationis subject to the following two conditions: (1) this device maynot cause harmful interference, and (2) this device must acceptany interference received, including interference thatmaycause undesired operationContains Transmitter Module FCC ID:A8TBM20SPKXYNBZ orContains FCC ID:A8TBM20SPKXYNBZThis device complies with Part 15 of the FCC Rules.Operationis subject to the following two conditions: (1) this device maynot cause harmful interference, and (2) this device must acceptany interference received, including interference thatmaycause undesired operationA user’s manual for the finished product should include the fo llowing statement:
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This equipment has been tested and found to comply with the limits for a Class B digitaldevice, pursuant to part 15 of the FCC Rules. These limits are designed to providereasonable protection against harmful interference in a residential installation. Thisequipment generates, uses and can radiate radio frequency energy, and if not installedand used in accordance with the instructions, may cause harmful interference to radiocommunications. However, there is no guarantee that interference will not occur in aparticular installation. If this equipment does cause harmful interference to radio ortelevision reception, which can be determined by turning the equipment off and on, theuser is encouraged to try to correct the interference by one or more of the followingmeasures:• Reorient or relocate the receiving antenna.• Increase the separation between the equipment and receiver.• Connect the equipment into an outlet on a circuit different fromthat to which the receiver is connected.• Consult the dealer or an experienced radio/TV technician for help.Additional information on labeling and user information requirementsfor Part 15 devices can befound in KDB Publication 784748 available at the FCCOffice of Eng ineering andTechnology (OET)Laboratory Div isionKnowledgeDatabase (KDB)http://apps.fcc.gov/oetcf/kdb/index.cfm.3.1.2 RF EXPOSUREAll transmitters regulated by FCC must comply with RF exposure requirements. KDB447498General RF ExposureGuidance prov idesguidance in determining whether proposed or existingtransmitt ing facilit ies, operations or devices comply with limitsfor human exposureto RadioFrequency (RF) fields adopted by the Federal Communications Commission (FCC).Fromthe FCC Grant: Output power listed is conducted.Thisgrant isvalid only whenthe module issold toOEM integrators andmust be installed by theOEMorOEM integrators.Thistransmitter isrestricted for usewith the specific antenna(s) tested in this application for Certif ication and mustnot be coJlocated or operating in conjunctionwith any other antenna or transmitterswithin a hostdevice, except in accordancewith FCCmultiJtransmitter product procedures.3.1.3 HELPFUL WEB SITESFederalCommunications Commission (FCC):http://www.fcc.govFCCOff ice of Engineering andTechnology (OET) Laboratory Division Knowledge Database (KDB):http://apps.fcc.gov/oetcf/kdb/index.cfm
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the host device ,otherwise the

A.2 CanadaThe BM23 module has been certified for use in Canada under Industry Canada (IC) RadioStandards Specif ication (RSS) RSSJ210 and RSSJGen. Modular approval permits the installat ionof a module in a host dev icewithout the needto recertify the dev ice.A.2.1 LABELING ANDUSER INFORMATIONREQUIREMENTSLabeling Requirements forthe Host Dev ice (from Section 3.2.1, RSSJGen, Issue 3, December 2010):The host dev ice shall be properly labeled to identify themodulewithin the host device.The Industry Canada certification label of a module shall be clearly v isible at all timeswheninstalled in host dev ice must be labeled to display the Industry Canadacertificationnumber of themodule, preceded by thewords “Containstransmitter module”, ortheword“Contains”,or similarwording expressing the samemeaning, as follows:Containstransmittermodule IC:12246AJBM23SPKXYC2Containstransmittermodule IC:12246AJBM20SPKS1User Manual Noticefor LicenseJExempt RadioApparatus (from Section 7.1.3 RSSJGen, Issue 3,December 2010): Usermanuals for licenseJexempt radio apparatus shall contain thefollowing orequivalent notice in a conspicuous location in the usermanual or alternatively onthe device orboth:This device complieswith Industry Canada licenseJexempt RSS standard(s). Operation issubject to the following two condit ions: (1) this dev ice may not cause interference, and(2) this dev ice must accept any interference, including interference that may causeundesired operation of the dev ice.Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareilsradio exempts de licence. L'exploitation est autorisée aux deux condit ions suivantes: (1)l'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de l'appareil doit acceptertout brouillage radioélectrique subi, même si le brouillage est susceptible d'encompromettre le fonctionnement.T ransmitterAntenna (from Section 7.1.2 RSSJGen, Issue 3, December 2010): Usermanualsfor transmitters shall display thefollowing notice in a conspicuous location:
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Under Industry Canada regulations, this radiotransmitter may only operate using anantenna of a type andmaximum (or lesser)gain approved forthe transmitter byIndustry Canada.To reduce potential radio interferenceto other users, the antennatype and itsgain should be so chosenthat the equivalent isotropically radiated power(e.i.r.p.) is not morethanthat necessary for successful communication.Conformément à la réglementation d'Industrie Canada, le présent émetteur radio peutfonctionner avec une antenne d'untype et d'ungain maximal (ou inférieur) approuvépour l'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillageradioélectrique à l'intention des autres utilisateurs, il faut choisir letype d'antenne etsongain de sorte que la puissance isotrope rayonnée équivalente (p.i.r.e.) ne dépassepas l'intensité nécessaire à l'établissement d'une communication satisfaisante.The above notice may be affixed to the device instead of displayed in the user manual.User manualsfortransmitters equippedwith detachable antennas shall also contain thefollowingnotice in a conspicuous location:This radio transmitter (identify the dev ice by certif ication number, or model number ifCategory II) has been approved by Industry Canadato operatewith the antennatypeslisted belowwith themaximum permissiblegain and required antenna impedanceforeach antenna type indicated.Antenna types not included in this list, having a gaingreater thanthe maximumgain indicatedforthat type, are strict ly prohibited for usewith this device.Conformément à la réglementation d'Industrie Canada, le présent émetteur radio peutfonctionner avec une antenne d'untype et d'ungain maximal (ou inférieur) approuvépour l'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillageradioélectrique à l'intention des autres utilisateurs, il faut choisir letype d'antenne etson gain de sorte que la puissance isotrope rayonnée équivalente (p.i.r.e.) ne dépassepas l'intensité nécessaire à l'établissement d'une communication satisfaisante.Immediately following the above notice, the manufacturer shall provide a list of all antennatypes approved for usewiththetransmitter, indicating the maximum permissible antennagain(in dBi) and required impedancefor each.A.2.2 OSUREAll transmitters regulated by IC must comply with RF exposure requirements listed in RSSJ102 J RadioFrequency (RF) Exposure Compliance of RadiocommunicationApparatus (All Frequency Bands).A.2.3 WEB SITESIndustry Canada:http://www.ic.gc.ca/
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A.3 EuropeThe BM23 module is an R&TTE Directive assessed radio modulethat is CE markedand has been manufactured andtestedwith the intention of being integrated into afinal product.The BM23 module has beentested to R&TTE Directive 1999/5/EC EssentialRequirementsfor Health and Safety (Article (3.1(a)), Electromagnetic Compatibility (EMC)(Article 3.1(b)), and Radio (Article 3.2) and are summarized in Table 3Ó1: EuropeanCompliance Testing.A Notif ied Body Opinion has also been issued.The R&TTE ComplianceAssociation prov idesguidance on modular dev ices indocument Technical GuidanceNote 01 available athttp://www.rtteca.com/html/download_area.htm.Note:To maintain conformancetothetesting listed in Table A.3Ó1: European Compliance Testing,the module shall be installed in accordancewith the installat ion instructions in this data sheet andshall not be modif ied.When integrating a radio module into a completed product the integrator becomesthemanufacturerof the final product and istherefore responsiblefor demonstratingcompliance of thef inal product with the essential requirements of the R&TTE Directive.A.3.1 ABELING AND USERINFORMATION REQUIREMENTSThe label on the f inal product which contains the BM23 module must follow CEmarking requirements. The R&TTE Compliance Association Technical Guidance Note 01providesguidance on final product CE marking .A.3.2 ANTENNA REQUIREMENTSFrom R&TTE ComplianceAssociation document TechnicalGuidanceNote 01:Providedthe integrator installing an assessed radio modulewith an integral orspecif ic antenna and installed in conformancewith the radio modulemanufacturer’s installat ion instructions requires no further evaluation underArticle 3.2 of the R&TTE Directive and does not require further involvement of anR&TTE Directive Notif ied Body for thefinal product. [Section 2.2.4]The European ComplianceTesting listed in Table 3Ó1was performed using the integralceramic chip antenna.TABLEA .3Ó1: EUROPEAN COMPLIANCE TESTINGCertificatio Standards Article Laboratory ReportNumber DateSafety EN60950J (3.1(a))Health EN50371:2002J03EMC EN 301489J1V1.8.1 (2008J04 ) (3.1(b))EN 301489J17V2.1.1 (2009J05)Radio EN 300 328V1.7.1 (2006J10) (3.2)NotifiedBody
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A.3.3 HELPFULWEBSITESA document that can be used as a start ing point in understanding the use of Short RangeDevices (SRD) in Europe is the European Radio Communications Committee (ERC)Recommendation 70 03 E,which can be downloaded from the European RadioCommunications Off ice (ERO)at: http://www.ero.dk/ .Additional helpfulwebs ites are:• Radio and Telecommunications Terminal Equipment (R&TTE):http://ec.europa.eu/enterprise/rtte/ index_en.htm• European Conference of Posta land Telecommunicat ions Administrat ions (CEPT):http://www.cept.org• EuropeanTelecommunicat ions Standards Institute (ETSI):http://www.ets i.org• European Radio Communications Off ice (ERO):http://www.ero.dk• The Radio and Telecommunicat ions Terminal Equipment Compliance Associat ion(R&TTE CA):http://www.rtteca.com/
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A.4 JapanThe BM20/BM23 module has received type cert if icationand is labe led with its owntechnica l conformity markand cert if icat ion number as required to conform to the technica lstandards regulated by the Ministry of Interna lAffairs and Communications (MIC) ofJapan pursuant to the Radio Act of Japan.Integrat ion of this module into a f inal product does not require additional radio certif icat ionprovided insta llat ion instructions are fo llowed and no modif icat ions of the module area llowed. Additional test ing may be required:• If the host product is subject to e lectricalappliance safety (for example, poweredfroman AC mains), the host product may require Product Safety Electrica lAppliance and Material (PSE) test ing. The integrator should contact theirconformance laboratory to determine if this test ing is required.• There is anvo luntary Electromagnet ic Compatibility (EMC) test for thehost product administered by VCCI: http://www.vcci.jp/vcci_e/index.htmlA.4.1 LABELING AND USERINFORMATION REQUIREMENTSThe labe lon the f inal product which contains the BM20/BM23 module must followJapan marking requirements .The integratorof the module should refer to thelabeling requirements for Japan available at the Ministry of InternalAffairs andCommunications (MIC)webs ite.The BM20/BM23 module is labeled with its own technical conformity markand cert if icat ionnumber.The f inal product inwhich this module is being used must have a label referring tothe type certif ied module inside:Conta ins transmitter module with cert if icate number:
A.4.2 HELPFULWEBSITESMinistry of Interna lAffairs and Communications (MIC):http://www.tele.soumu.go.jp/e/ index.htm Associat ionof Radio Industries and Businesses(ARIB): http://www.arib.or.jp/eng lish/
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A.5 KoreaThe BM23 module has received cert if ication of conformity in accordance with the RadioWaves Act. Integrat ion of this module into a fina l product does not require addit iona l radiocertif icat ion provided installat ion instruct ions are followed and no modifications of themodule are allowed.A.5.1 LABELING AND USERINFORMATION REQUIREMENTSThe label on the f inal product which contains the BM23 module must follow KC markingrequirements.The integratorof the module should refer to the labeling requirements for Korea available onthe KoreaCommunications Commiss ion (KCC)website.The BM23 module is labeled with its own KC mark. The f inal product requires the KC markand cert if icate numberof the module :(MSIPùCRMùS9SùBM23SPKXY)A.5.2 HELPFULWEBSITESKorea Communications Commission (KCC): http ://www.kcc.go.kr National Radio Research Agency(RRA):http://rra .go.kr
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A.6 TaiwanThe BM23 module has received compliance approval in accordancewith theTelecommunicationsAct.Customers seeking to usethe compliance approval in their product should contact MicrochipTechnology sales or distribution partnersto obtain a Letter of Authority.installation instructions are followed and no modifications of the module are allowed.Integration of this module into a f inal product does not require addit ional radio certification providedA.6 .1 LABELING AND USERINFORMATION REQUIREMENTSThe BM23 module is labeledwith its own NCC mark and certif icate number as below:
The user’s manual should contain below warning (for RF dev ice) in tradit ional Chinese:!
A.6 .2 HELPFULWEBSITESNational CommunicationsCommission (NCC): http://www.ncc.gov .tw
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