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directional digital noise cancelling Near & far-
field microphone  
 

Acoustic Echo Cancellation (AEC) 
 

Audio IC: Black Fin DSP Processor 100-200MHz 
 

16 bit DAC and 16 bit ADC 
 

Interface and control:      
Two Analog Signal Input from Stereo 
Microphones 
Two Analog Signal Input for AEC Referfence 
Mono Analog Signal Output to Audio Device 
12 Pin on Board Header for Microphone output, 
Power and Control 
5 Pin on Board Header for Microphone Input 
One SPI Digital Port to Host Device (Optional) 
One I2S Digital Audio Port 
Function mode control: filter selection and EQ 
boost buttons   

 

DSP Processing Function 
Far-field Enhancement, distance up to 15ft 
(4.5m) 
Stereo Beam Forming (BF) 
Stereo Acoustic Echo-Cancellation (AEC) 
Noise Reduction (NR) 
Microphone DRC (Optional) 
Digital Equalizer (Optional) 

 

LED Indicator: Power, Filter, Volume (Optional) 
 

Digital Filter Selection Buttons (Optional) 
 

Low power consumption, less than 0.2 Watts 
 

RoHS compliant 
 

Module Size L X W = 1.89” x 0.99” (48mm x 25mm) 
 

Key Features Module Dimension 

Block Diagram 
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* Optional Configuration 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Note MEMS microphone only available as Omni-directional 

Parameter 
Limits 

Unit Condition 
Min Typ Max 

Gain @ 1KHz   40 60 dB Adjustable 

* Gain with EQ   -   dB Adjustable 

*Frequency Response 100  16K Hz Adjustable 

*Sample Rate 16K 24K 32K Hz Adjustable 

THD     0.5 % 100-10KHz 

Microphone Input Level   0.01 0.1 Vrms  

Output Line Level     2.2 Vpp  
*Acoustic Echo Cancellation 

Reference Input Level   10m 30m Vrms  

*Acoustic Echo Cancellation -40    dB 100-10KHz 

S/(N+D)   85   dB Line Output 

Dynamic Range   87   DBFs=S  

* Noise Reduction 1 -10 -12   dB PureAudio 

* Noise Reduction 2 -20 -24   dB Aggressive PureAudio 

Beam Forming -10 at 90° 
Refer to 

pg6   dB DSDA2 

* Dynamic Range Compression  
Refer to 

pg6   dB Adjustable 

Output Impedance 10 200 
 Ohm  

Temperature Range -40  85 °C  

Input Power  VDC 3.7 5 5.5 VDC 

Input Current 60 mA 

Time Delay  14  mSec PureAudio+DSDA2 

   125   mSec AEC 

Audio Characteristics 

Parameter Limits Unit Condition 

 Min Typ Max   

Type    - ECM / MEMS 

Sensitivity @ 1KHz -39 -36 -33 dBV/Pa Far-Field 

Sensitivity @ 1KHz -52 -49 -46 dBV/Pa Near-Field 

Frequency Response 100  12K Hz  

Impedance  2.2K  Ohm  

*Directivity    - UNI / Omni 

Operation Voltage  1.5 5 V DC  

Current Consumption  0.5  mAmp  

Signal to Noise  58 87 dB  

ECM Dimension 4.0 x 1.5 5.8 x 3.0 9.7 x 5.0 ∮ mm  

MEMS Dimension  2.7 x 3.5  ∮ mm Analog 

Microphone Element Specification 
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Connector Layout 

 

Microphone Spacing and Mounting 
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Noise  Noise 
Reduction 1 

System Polar Pattern 
Beam Forming Directionality 

2 Microphones spaced 2 inches apart 
Microphones placed at 18 inch distance from 1KHz signal source. 
Signal  source adjusted for 94dB SPL at 1 inch 

Noise Reduction 
PureAudio 

 No Filter 
 Noise Reduction 1 
 Noise Reduction 2 

White Noise signal source. The White noise signal contains equal power within 
a fixed bandwidth at all frequencies (50-10KHz).  

Noise 
Reduction 2 

 Omni Microphones 
 Uni Microphones 

AEC 
Acoustic echo-Cancellation 

 24 KHz Response 
 AEC Response 

Sweep signal source contains equal power within a fixed bandwidth at all 
frequencies (20-20KHz).  
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Conditions Accuracy (Uni-Directional) 

No Noise 96.89%  

65-70dB SPL Environmental Noise Without Filters 92.55% 

65-70dB SPL Environmental Noise With Filters 96.27% 
 

             
 

Loud Speaker  

DA-252 
 Array Microphone 

18 inches 

Speech Recognition Accuracy 

Setup 

Testing was performed under the following controlled, but real life conditions:  
 
The setup used a computer as the source of the 1411kbps high quality speech file that is played from the PC through a Brüel & Kjær 
artificial head simulator, to ensure repeatable results. 
 
All text readings transcribed by Dragon NaturallySpeaking Software were rated with a scoring utility application that checks for word 
recognition accuracy. The scores can be used to determine the amount of microphone distortion. 

 
 The DA252 Microphone is placed in a fixed position at 18 inches distance from the B&K Head Simulator. 
 A generated “Speech” wave file text reading is played through the B&K Head Simulator. The “Speech” output is calibrated and 

adjusted for 94 dB SPL max at 1” distance away from Mouth Simulator. 
 The Microphone is subjected to calibration prior to testing. The microphone has a specific user setting with Dragon 

NaturallySpeaking to compensate for gain and noise variance.  
 Crowd Noise is played from a speaker calibrated for 65-70 dB at the DA-250 array microphone. 

 
The intention is not to determine absolute Speech Recognition accuracy. With this in mind, we are using only a single male voice 
for speech input. Minimum training is performed. Additional training will improve absolute accuracy.  
 
Note: The accuracies herein are for comparison purposes only and may not reflect actual user experiences.  

B & K Type 4042 Head 
Simulator 


