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1. General Part 
 

  1.1 Overview 
SBM2XA-05, This bluetooth handsfree module, provides a high quality, high integration, and cost 
effective solution for hands-free mobile communication such as Hands Free Car Kits or Telematics 
devices or luxury bluetooth Headset(mono,stereo) with noise&echo cancellation or portable bluetooth 
MP3 with RF tunning 
Further more,SungJin Techwin Co., Ltd. is doing customer full support as software porting or echo 
&noise tunning or bluetooth approval even production tooling. 
This module deployed CSR's BC57E687B. 

 1.2 Major Features 
 

- Fully Qualified Bluetooth v2.1 + EDR 
-  Specification System 
-  Best in Class Bluetooth Radio with 8dBm 
-  Class 2 Level Output Power Available (Max. +4dBm) 
-  Transmit Power and -87.5dBm Receive Sensitivity 
-  Internal DSP is involved 
-  64MIPS Kalimba DSP Co-processor 
-  16-bit Internal Stereo CODEC 95dB SNR for DAC 
-  Operation, 3.3V I/O 
-  Supply Voltage : 2.8~3.5V 
-  USB, I2C and UART with Dual-port Bypass Mode to 4Mbits/s 
-  Supports : 16Mbit of Flash Memory 
-  Multi-configurable I2S, PCM or SPDIF Interface 
-  Enhanced Audibility and Noise Cancellation 
-  Support for 802.11 Co-existence 
-  RoHS Compliant 
-  Competitive Size : 16.5mm x 16.5mm x 3mm ± 0.2mm 
-  Wide operating temperature range : -40℃ to 85℃ 
-  Support of all Bluetooth packet types(Voice and Data) 
-  Support profile : HSP,HFP,A2DP,AVRCP,OPP,PBAP,AT command for phonebook 

download 
- TTS (Text to Speech) support 
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 1.3 Module Block & Interface  
 

 

1.4 Marking and External Appearance 
    1.4.1 Marking 

 
               
                    ① 

            S B M   2   X  A  -  05  
                 ②  ③  ④ ⑤ ⑥     ⑦ 
                10  00   A   A   A 
                 ⓐ  ⓑ  ⓒ  ⓓ   ⓔ 
 

No Index No Index 

① Manufacturer ⓐ 
IO Vout  
10 : VDD, 26MHz 
 

② Module’ s Abbreviation 
(SB : SUNGJIN  Bluetooth) ⓑ Manufactured Month 

③ Application/Interface 
M : MM/ E : External Memory ⓒ Manufactured Line 

 ④ Class : (1 : Class 1) 
            (2 : Class 2) ⓓ Manufactured Factory 

⑤ Customer ⓔ History 

⑥ PCB revision   

⑦ CSR version (BC05)   
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   1.4.2 External Appearance  
 

           
 
    1.4.3 Physical Dimension 
 
 
 

        
 
 
 
 

Mark  Dimension  Mark  Dimension  Mark  Dimension  

L  16.5±0.2 W  16.5±0.2 T  3±0.2  

A  17.8±0.1  B  17.8±0.1  C 16.0±0.1 

D 16.0±0.1  E 3.2±0.1  F  1.2±0.1  

G 3.2±0.1  H 2.0±0.1  I  0.8±0.1  

J 0.8±0.1  K 0.9±0.1  L1 0.8±0.1 
M 2.0±0.1  -  - 

L1 

SBM2XA-05 

1000AAA 
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1.5 PIN Description 
 

Terminal 
No. 

Terminal 
Name Type Description 

(1)  SPK_R- Analogue (output)  Speaker output negative(right Channel)  
(2)  SPK_R+  Analogue (output)  Speaker output positive(right Channel)  
(3)  AIO[0]  Bi-directional  Programmable input/output line  
(4)  AIO[1] Bi-directional Programmable input/output line 
(5)  VDD_USB  VDD (Input)  Positive supply for USB ports (3.3V)  
(6)  USB_DN  Bi-directional  USB data minus  

(7)  USB_DP  Bi-directional  
USB data plus with selectable internal 1.5kΩ pull-up 
resistor  

(8)  PIO[4]  
Bi-directional with 
programmable strength 
internal pull-up/down  

PIO or USB on (input senses when VBUS is high, 
wakes BlueCore3-Multimedia)  

(9)  PIO[5]  
Bi-directional with 
programmable strength 
internal pull-up/down  

PIO line or chip detaches from USB when this input is 
high  

(10)  PIO[6]  
Bi-directional with 
programmable strength 
internal pull-up/down  

PIO line or clock request output to enable external 
clock for external clock line  

(11)  PIO[7]  Bi-directional with 
programmable strength  

Programmable input/output line or programmable 
frequency clock output  

(12) GND GND GND 

(13)  UART_TX  
CMOS output, tri-state, with 
weak internal pull-up UART data output  

(14)  UART_RX  CMOS input with weak 
internal pull-down UART data input  

(15)  PCM_CLK  Bi-directional with weak 
internal pull-down  Synchronous data clock  

(16)  PCM_IN  
CMOS input with weak 
internal pull-down  Synchronous data input  

(17)  MIC_L+ Analogue (Input) Microphone Right channel input positive 
(18)  PCM_SYNC  Bi-directional with weak 

internal pull-down  Synchronous data sync  

(19)  PCM_OUT  
CMOS output, tri-state, with 
weak internal pull-up  Synchronous data output  

(20)  MIC_L- Analogue (Input)  Microphone Right channel input negative 
(21)  MIC_R+  Analogue (Input)  Microphone Left channel input positive  

(22) GND GND GND 

(23)  MIC_R-  Analogue (Input)  Microphone Left channel input negative  

(24)  SPI_MISO  CMOS input with weak 
internal pull-down  Serial Peripheral Interface data output  

(25)  SPI_MOSI  
CMOS input with weak 
internal pull-down  Serial Peripheral Interface data input  

(26)  SPI_CSB  
CMOS input with weak 
internal pull-up  

Chip select for Synchronous Serial Interface, active 
low  

(27)  SPI_CLK  CMOS input with weak 
internal pull-down  Serial Peripheral Interface clock  
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 (28)  IMIC BIAS  Analogue Microphone bias 

(29) PIO[11] 
Bi-directional with 
programmable strength 
internal pull-up/down  

Programmable input/output line 

(30)  PIO[10]  
Bi-directional with 
programmable strength 
internal pull-up/down  

Programmable input/output line  

(31)  PIO[9]  
Bi-directional with 
programmable strength 
internal pull-up/down  

Programmable input/output line  

(32)  PIO[8]  
Bi-directional with 
programmable strength 
internal pull-up/down  

Programmable input/output line  

(33)  ANT   For Antenna /50ohm  

(34) GND GND  

(35)  PIO[3]  
Bi-directional with 
programmable strength 
internal pull-up/down  

PIO or output goes high to wake up PC when in USB 
mode or clock request input from host controller  

(36)  PIO[2]  
Bi-directional with 
programmable strength 
internal pull-up/down  

PIO or external clock request  

(37)  PIO[1]  
Bi-directional with 
programmable strength 
internal pull-up/down  

Control output for external PA(if fitted)  

(38)  PIO[0]  
Bi-directional with 
programmable strength 
internal pull-up/down  

Control output for external TX/RX(if fitted)  

(39)  VDD_1V8  1.8V Out For Test 
(40)  RESET  RESET  (Active: Low)  
(41)  VDD  VDD  2.7V ~ 3.7V Voltage input  
(42)  SPK_L- Analogue (output)  Speaker output negative(left Channel)  
(43) SPK_L+ Analogue (output)  Speaker output positive(left Channel)  
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2. Specification 

  2.1 General Specification 

No Items Specification 

1 Supply Voltage VCC : 2.7 ~ 3.7V 

2 Carrier Frequency 2402MHz to 2480MHz (USA, Europe) 

3 Modulation Method GFSK, π /4 DQPSK , 8DPSK 

4 Transmission Power Max. 4dBm 

5 Hopping 1600hpos/sec, 1MHz Channel space 

6 Rx Sensitivity Typ. -87.5dBm 

7 Output Interface UART, PIO,IIS,PCM 

8 Compliant Bluetooth v2.1 + EDR 

9 Built in Memory Flash memory(16Mbit) 

10 Crystal  26MHz 

   

   

 
 

  2.2 Temperature Specification 

No Items Specification 

1 Operation Temperature -30℃ ~ 80℃ 

2 Storate Temperature -40℃ ~ 90℃ 

 



              
SBM2XA-05 Data Sheet 

 Copyright 2009 SungJin Techwin Co., Ltd..  
 

10

  2.3 TX/RX Specifications 
 
    2.3.1 TX Radio Characteristics 
 

Items Condition Min. Typ. Max Unit Remark

Output Power(Average)  N&ETC -6 0 4 dBm  

Delta-f1 
avg N&ETC 140 165 175 kHz 11110000

Modulation characteristics 
Delta-f2 

max N&ETC 115 140  kHz 1010 

Initial carrier-frequency 
tolerance  N&ETC  10 75 kHz  

DH1 N&ETC  12 25 kHz  

DH3 N&ETC  12 40 kHz  Carrier frequency drift 

DH5 N&ETC  15 40 kHz  

DH1 N&ETC  8 20 kHz/
50us  

DH3 N&ETC  10 20 kHz/
50us  

Drift rate 

DH5 N&ETC  12 20 kHz/
50us  

20dB bandwidth  N&ETC  900 100 kHz  

|M-N|=2 N&ETC  -40 -20 dBm  
Adjacent channel power 

|M-N|≥ 3 N&ETC  -50 -40 dBm  

30M-1G N&ETC  -65 -36 dBm  

1G-
12.75G N&ETC  -55 -30 dBm  

1.8G-1.9G N&ETC  -75 -47 dBm  

Out-of-band spurious 
emissions 

5.15G-
5.3G N&ETC  -75 -47 dBm  

※ NTC:Normal Test Conditions +15 to +35℃, ETC:Extreme Test Conditions -40 to +85℃ 
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    2.3.2 RX Radio Characteristics 
 

Items Condition Min. Typ. Max Unit Remark

Sensitivity 
(single slot packets) N&ETC  -85 -78 dBm BER 

<0.1% 

Co-ch. NTC  9 11 dB  

1MHz NTC  -2 0 dB  

2MHz NTC  -34 -30 dB  

≥ 3MHz NTC  -43 -40 dB  

Image NTC  -18 -9 dB  

C/I performance 

Image± 
1MHz NTC  -23 -20 dB  

30-2000M NTC -10   dBm  

800M-
1000M NTC  10  dBm  

       

1800M-
1900M NTC  10  dBm  

2000-
2399M NTC -27   dBm  

2498-
3000M NTC -27   dBm  

Blocking performance 

3G-
12.75G NTC -10   dBm  

Inter modulation performance NTC -39 -30  dBm  

30M-1G N&ETC  -78 -57 dBm  
Spurious emissions 

1G-
12.75G N&ETC  -55 -47 dBm  

Maximum input level NTC -20 2 5 dBm  

※ NTC:Normal Test Conditions +15 to +35℃, ETC:Extreme Test Conditions -40 to +85℃ 
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  2.4 Reliability Test Standard 

Test Item Conditions Test No.

Step1 :150~170℃,70~175sec Reflow 
Step2 :230±5℃(peak) 

Test 1 

Temperature Drift 25→0→-20→50→70℃, 2Hr/step Test 2 

High Temperature(Storage) 90℃, 120Hr Test 3 

Low Temperature(Storage) -40℃, 120Hr Test 4 

High Humidity(Storage) 50℃, 95% RH, 120Hr Test 5 

High Temperature(Operating) 80 ℃, 120Hr Test 6 

Low Temperture(Operating) -30℃, 120Hr Test 7 

High Humidity(Operating) 50℃, 95%RH, 120Hr Test 8 

-30℃/1Hr ↔ 80℃/1Hr Thermal Shock 
(50 cycle) 

Test 9 

Press Cooker Test 121℃, 100%RH, 2kf/cm square, 12Hr Test 10 

Vibration Frequency : 20,80,350,2000Hz 

Acceleration :6.98Grms(X,Y,Z each 50min,2cycle) 
Vibration+Temperature & 
Humidity Cycle 

-20 ~ 50℃, 50~80%RH, 10Cycle 

Test 11 

Total(31 times) Dropping 
:152cm(19 times), 120cm (12times) Test 12 

Drop Test ※Test Conditions : 
  Test after 32times dropping module which is 
embedded 
  In test set jig. 

Test 13 

ESD Test ANT and GND PIN : Contact discharge +/-2Kv 
5 times(100pF, 1.5kohm) Test 14 
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2.5  DAC Audio Interface 
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 3. Application Note 

  3.1 Application Schematic 
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4. Recommanded Reflow Temperature  
 
  ※ One Reflow Cycle is permissible 
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4.1 MS Level 3 
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SBM2XA-05 Data Sheet 

 Copyright 2009 SungJin Techwin Co., Ltd..  
 

18

5.  TEST REPORT 
 
 

                    

 ITEM 

SPEC No 1 2 3 4 

MAKER       
OUTPUT VOLTAGE 1.8V±0.1   (at 0mA) 

SUPPLIER       

MAKER       Maximum received 
signal at 0.1% BER BER < 0.100% 

SUPPLIER       

MAKER       
RF transmit Power -6.00dBm < Pav  

< 4.00dBm 
SUPPLIER       

MAKER       Initial carrier frequency 
tolerance 

±75 KHz  
(max <= 75KHz) 

SUPPLIER       

MAKER       
drift_rate <= 20.0KHz/50 us 

SUPPLIER       

MAKER       f1 avg maximum 
Modulation 

140.0KHz  
<= df1_avg  

<= 175.0KHz, SUPPLIER       

MAKER       
f2avg/f1avgL df2/df1 >= 0.80% 

SUPPLIER       

MAKER       

PIN CODE 0,0,0,0 
SUPPLIER       
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6. Test Procedure 
 
6.1. OUTPUT VOLTAGE      1.8V±0.1   (at 0mA) 

             
    
              
6.2. Maximum received signal at 0.1% BER(bit error rate) : BER < 0.100%  

             
             
   
6.3. RF transmit Power  : -6.00dBm < Pav < 4.00dBm 

             
    
              
6.4. Modulation Characteristics  : ±75 KHz  (max <= 75KHz)    

:             
   
              
6.5. Initial Carrier Frequency Tolerance  (drift_rate) : <= 20.0KHz/50 us    

             
        
              
6.6. CarrierFrequency Drift  (f1 avg maximum Modulation) : 140.0KHz <= df1_avg <= 175.0KHz, 

             
             
      
6.7. "CarrierFrequency Drift  (f2avg/f1avgL) : df2/df1 >= 0.80%    

             
    
              
6.8. PIN CODE :  [0,0,0,0] 

 : Security  
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7. PACKING INFORMATION 
 
      7.1 CARRIER SPECIFICATION 

 
 

8.2 REEL SPECIFICATION 
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7.3 GIFT BOX SPECIFICATION 

 
7.4 CARTON  BOX SPECIFICATION 
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8. Bluetooth SIG Qualification 
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9. RoHS DATA 
 
       9.1 RoHS 

 
 



              
SBM2XA-05 Data Sheet 

 Copyright 2009 SungJin Techwin Co., Ltd..  
 

24

 

 
 
 
 
 



              
SBM2XA-05 Data Sheet 

 Copyright 2009 SungJin Techwin Co., Ltd..  
 

25

 

 
 
 
 
 



              
SBM2XA-05 Data Sheet 

 Copyright 2009 SungJin Techwin Co., Ltd..  
 

26

9.2  Crystal Resonator DSX321G Certificate of Conformity RoHS 
 

 
 
 
 


