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sensitivity and possibly higher EMI noise • The unused output can be left open, or be ... trained and needs a calibration phase. ... VPU demo instruction - Speech in background noise 1 Connect the jack plug to the phone
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    	Transcription of Sonion Voice Pick Up (VPU) Sensor - TDK


        
    	1 TDK Developers ConferenceSeptember 17-18, 2018 Santa Clara MarriottSonionVoice pick Up (VPU) SensorFinds your Voice in the noisePaul Clemens, head of product management, SonionHumanizing the Digital Experience: TDK Developers Conference 2018 Agenda Introduction Basic Principle & Product Specifications Use-case Examples Application Guidelines SummaryHumanizing the Digital Experience: TDK Developers Conference 2018 Hearing Aid Industry (leading supplier transducers)Pro Audio(#1 supplier for BA receivers)CommunicationHearables > space in Asia~6200 employees worldwide>99% delivery performanceCS9X plug and socket up to 8 connections4100 receiverworld s smallest Balanced Armature3800 receiverhighest output dual BA receiverDCU 193user interfacesPuma MEMS microphonesReceiver in Canalextensive RIC portfolioSMD RF coilsand telecoilsLSRdomes and moreFaceplatesincl.
2 Assembly>40 years in businessElectrostaticTweeterVPUV oice Pickup SensorPPGB iometric SensorsHumanizing the Digital Experience: TDK Developers Conference 2018 Megatrends in earphones/hearablesLifestyleHealth careArtificial intelligence Best Audio Sound quality for Music Enhanced user experience (music, reading, gaming, etc.) Best calling experience, no background , smart Voice recognition, etc. Ease of use for end users Basic fitness use cases and compatibility with other devices Accuracy of fitness, data analytics and cloud/security sync s HR, Blood pressure, Diabetes, Cholesterol, Allergies, etc. etc. Smart connectivity and data analytics with hosts (clinic or self) Alerts from fall, pollution and or pings from host Self driven devices per end user habits and pre settings Ability to use Voice command in most accurate and smart ways Read/write emails, Voice calendar, instant language translation Environment alerts, personal security, self charging We expect two-thirds (66%) of hearables to have Voice assistants integrated to be in use at the end of 2017, rising to 78% by 2022.
3 This is at the moment driven by Siri s integration into AirPods, but we expect a more diverse ecosystem to emerge over : Juniper researchHumanizing the Digital Experience: TDK Developers Conference 2018 Sensor to pick up Voice by bone conductionFinds your Voice in the noiseHumanizing the Digital Experience: TDK Developers Conference 2018 Sensor to pick up Voice by bone conductionFinds your Voice in the windHumanizing the Digital Experience: TDK Developers Conference 2018 Sensor to pick up Voice by bone conductionFinds your Voice in the musicHumanizing the Digital Experience: TDK Developers Conference 2018 Basic Principle & SpecificationsSensor to pick up Voice by bone conductionAlways finds your Voice Humanizing the Digital Experience: TDK Developers Conference 2018 Some considerations when using bone conduction: Bone conducted Voice is never influenced by background noise Human skin attenuates the high frequencies above 4 kHz in bone conduction Voice It has variations in humans:-Anatomy of the skull-Speech productionUsing Bone Conduction Sensor for Voice pick UpSabine Reinfeldt et al.
4 2009 VoiceHumanizing the Digital Experience: TDK Developers Conference 2018 Basic Principle Uses a top-port MEMS mic from INVN (ICS-40619) in low power mode ( ) Mass-spring on top of the sound port Movements of mass/spring create (sound) pressure Which is measured by the MEMS microphoneCoverMassSpringMEMS microphoneHumanizing the Digital Experience: TDK Developers Conference 2018 Basic PrincipleMEMS microphonelight membraneMEMS microphoneMASSS ystem without MassDue to low massMeasurable pressure change is very lowDue to additional massSignificant measurable pressure changeSystem with MassHumanizing the Digital Experience: TDK Developers Conference 2018 Performance High SNR Small size Hermetically sealedThe combination of high bandwidth and low noise does not exist in the market [dB V/g]Frequency [Hz]Vibration sensitivity -105-100-95-90-85-80-75-70100 1261582002513163985016317941000125915851 99525123162398150126310794310000 EIN [dB g]1/3 th octave bands [Hz]Equivalent Input NoiseHigh sensitivity Large bandwidth, including all the speech cuesLow NoiseNoise density: g/ Hz at 250Hz g/ Hz at 1kHzHumanizing the Digital Experience: TDK Developers Conference 2018 Performance High SNR Small size Hermetically sealedWith a size of x x mm (only 14 mm3), it will fit inside the ear the Digital Experience: TDK Developers Conference 2018 PerformanceThe VPU is hermetically sealed and qualified with IP67 rating.
5 This results in a very reliable component, under all conditions. High SNR Small size Hermetically sealedHumanizing the Digital Experience: TDK Developers Conference 2018 Performance High SNR Small size Hermetically sealed5055606570758085909560708090100110 Measured SPL by VPUI nput SPLVPU Acoustic Sens @ 1kHz -Low sens VPUNot sensitive for acoustics: will only pick up own voiceMaximized design freedom: No need to have sound inlet to the outsideHumanizing the Digital Experience: TDK Developers Conference 2018 Sensor to pick up Voice by bone conductionFinds your Voice in the noiseUse-cases Humanizing the Digital Experience: TDK Developers Conference 2018 Use-cases Voice pick up in noisy situation Voice Detection Tap detection Barge-in Voice IDSensorsUse cases (in background noise ) Voice Activity DetectionVoice recognitionVoice pickupBarge-inTappingEar wax proofVPU Ear canalmic Accelerometer Humanizing the Digital Experience: TDK Developers Conference 2018 Voice pick Up in windy conditionsVPU locationHumanizing the Digital Experience: TDK Developers Conference 2018 Voice pick Up in noisy environment-30-25-20-15-10-5100100010000 OUTPUT IN DBV/GFREQUENCY [HZ]VPU -Typical sensitivity characteristic curveSilent environmentNoisy environmentEarbud mic silentVPU silentEarbud mic+ 78dBAnoiseVPU + 78dBAnoiseHumanizing the Digital Experience.
6 TDK Developers Conference 2018 Barge In FunctionalityDescription EarbudwithBalancedArmaturereceiver VPUmountedinnexttothereceiver Thereceiverisplayingloudmusic Optionally:applyfeedbacksuppressionalgor ithmConclusions TheVPUisalwaysabletopickupownvoice,evenw henplayingmusic VPUcanbeusedtogivevoicecommandstogoogle, Siriorothervoicerecognitionsystems Thesignallevelsofacasualvoiceiswellabove thereceivercrosstalksignallevel Thereceivercrosstalkcanbesuppressedrelat ivelyeasybysignalprocessingCross talk suppression algorithmVPU + 78dBAnoise + Beyonc musicSuppressed musicHumanizing the Digital Experience: TDK Developers Conference 2018 Single tap signatureTap DetectionDescription Tappingdetectionhaswidelyintegratedinthe moderndigitalproducts(smartphone,wearabl es,hearables,etc). Tappingcanprovidetheuseraninteractiveway tocontrolthedevicebygestures Bydesigningasoftware(algorithm) tap signatureTap signature at sampling rate 44100 HzTap signature at sampling rate 44100 HzHumanizing the Digital Experience: TDK Developers Conference 2018 Use-cases -summary Voice pick up in noisy situation Voice Detection Tap detection Barge-in Voice IDSensorsUse cases (in background noise ) Voice Activity DetectionVoice recognitionVoice pickupBarge-inTappingEar wax proofVPU Ear canalmic Accelerometer Humanizing the Digital Experience: TDK Developers Conference 2018 Sensor to pick up Voice by bone conductionFinds your Voice in the noiseApplication GuidelinesHumanizing the Digital Experience: TDK Developers Conference 2018 How to mount the VPU Sensor in the earbud ?
7 SensorOrientation VPUworksinallthreedirections the Digital Experience: TDK Developers Conference 2018 How to mount the VPU Sensor in the earbud ?Mounting the VPU in the housing The VPU should be mounted in a location inside the housing/shell where it contacts the ear canal The VPU should be secured using some type of permanent of dome hardness At low vibration levels (casual conversation) the hardness of the domes does not have a big influence on the vibration transmission At high vibration levels (loud conversation) a softer dome does not provide adequate transmission of the own Voice at frequencies above 1kHz. This results in a lower sensitivity for soft domes For optimum Voice pickup we recommend using the hardest dome available for the applicationMounting the VPU on PCB The SonionVPU is designed to be reflow soldered directly onto a printed circuit board There is no need for a hole in the PCB, as the VPU is completely sealed Sensor and does not require a sound inletReceiver cross-talk Mount the VPU orthogonal to the driver s membrane helps reduce crosstalk X and Y are the least sensitive axis.
8 Keeping the membrane s displacement in the (XY) plane helps with crosstalkWiredApplications Whenusingwires,runningthemovertheearredu cesvibrationnoiseUse-cases successfully proven in all key designs !Humanizing the Digital Experience: TDK Developers Conference 2018 Electrical connectionsThe VPU can be used with 4-wire (differential) and 3-wire (single-ended)Single ended In 3-wire application, only one of the outputs of the VPU is used: the result is 6dB loss in sensitivity and possibly higher EMI noise The unused output can be left open, or be grounded via a 1 Mohm resistor A DC blocking capacitor is required at the output of the VPU, and the resistor and capacitor values can be chosen based on the required cut-off output The VPU has an analog differential output A ceramic capacitor could be placed close to the power supply pad of the VPU, to adequately decouple the VPU from any power supply noise .
9 A DC blocking capacitor is required at the output of the VPU, and the resistor and capacitor values can be chosen based on the required cut-off the Digital Experience: TDK Developers Conference 2018 Combining Microphone signal and VPU will enhance own Voice pick -up even furtherCombining microphone and VPU Sensor signals: VPUsensor:hasnonoisebutspeechhasrelative lylowfrequencycontent Microphone:picksupambientnoise,buthashig hfrequencyspeechcontentTwo ways to combine the signals Equalization offline Fusion real-time-intelligentlyfusethemicrophone signalwithVPUsignalinreal-timeEqualizati onFusionMicVPUH umanizing the Digital Experience: TDK Developers Conference 2018 Soldering profileSame as any MEMS microphoneHumanizing the Digital Experience: TDK Developers Conference 2018 Sealing the vent hole After assembly into the application, the small vent hole should be sealed by lacquer or glue Sealing the vent hole ensures there is no acoustic leakage and makes the VPU IP67 compliant Please do not seal this vent hole before the reflow process, as there is a risk that the trapped air inside the VPU will expand and cause damage to the Sensor Recommended glues/lacquerLocation of vent holeOpen vent holeClosed vent holeHumanizing the Digital Experience: TDK Developers Conference 2018 Acoustical sensitivity VPU is virtually insensitive to acoustic signals when sealed (whether by tape / putty /.)
10 If properly sealed, the VPU will not pick -up acoustic signals by itself5055606570758085909560708090100110 Measured SPL by VPUI nput SPLVPU Acoustic Sens @ 1kHz -Low sens VPUNot sealedSealing the vent holeOpen vent holeClosed vent holeHumanizing the Digital Experience: TDK Developers Conference 2018 VPU demo instruction -Speech in background noise1 Connect the jack plug to the phone2 Connect the jack plug to the circuit board and put the toggle switch on the earbud in the ear canal securely with good attachment to the the audio recording app and start recording own Voice . Say some the background noise very loudly. Speaker should be at 1 m distance from the earbud wearer on the same side of the earbud microphone. While recording, change the toggle switch to the mic and continue own Voice the own Voice recording and compare the speech pick up by VPU and the speaker to the computerPlay Noise7 Humanizing the Digital Experience: TDK Developers Conference 2018 Sensor to pick up Voice by bone conductionMass Production Q4 2018 Finds your Voice in the noiseSummaryHumanizing the Digital Experience: TDK Developers Conference 2018 SummaryPerformanceUse-casesApplication Low noise High bandwidth Small Size Water & Dust proof Not sensitive for acoustics Voice pick Up Voice Detection Barge In Tap Detection Mounting guidelines Electrical connections Sealing the vent hole VPU demoHumanizing t
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			MPU-6000 and MPU-6050 Product Specification Revision 3

			invensense.tdk.com
			MPU-6000/MPU-6050 Product Specification Document Number: PS-MPU-6000A-00 Revision: 3.4 Release Date: 08/19/2013 6 of 52 2 Purpose and Scope This product specification provides advanced information regarding the electrical specification and design

			   Date, Revisions

		

	

	
				
					

		
			MPU-6000 and MPU-6050 Register Map and Descriptions …

			invensense.tdk.com
			Revision: 4.2 Release Date: 08/19/2013 4 of 46 1 Revision History Revision Date Revision Description 11/29/2010 1.0 Initial Release 04/20/2011 1.1 Updated register map and descriptions to reflect enhanced register functionality. 05/19/2011 2.0 Updates for Rev C silicon: Edits for readability (section 2.1)

			   Date, Revisions, Revision revision date

		

	

	
				
					

		
			ICM-20948 - TDK

			invensense.tdk.com
			• Lowest Power 9-Axis Device at 2.5 mW • 3-Axis Gyroscope with Programmable FSR of ±250 dps, ±500 dps, ±1000 dps, and ±2000 dps • 3-Axis Accelerometer with Programmable FSR of

			

		

	


                
                
	
				
					

		
			MPU-9250 Product Specification Revision 1

			invensense.tdk.com
			Accelerometer normal operating current: 450µA Low power accelerometer mode current: 8.4µA at 0.98Hz, 19.8µA at 31.25Hz Sleep mode current: 8µA User-programmable interrupts Wake-on-motion interrupt for low power operation of applications processor Self-test 2.3 …

			   Operations, Accelerometers

		

	

	
				
					

		
			MICROPHONE SPECIFICATIONS EXPLAINED - TDK

			invensense.tdk.com
			The frequency response of a microphone describes its output level across the frequency spectrum. The high and low frequency limits are described as the points at which the microphone response is 3 dB below the reference output level at 1 kHz.

			   Response, Frequency, Microphone, Frequency response, Microphone response

		

	

	
				
					

		
			FEATURES - TDK

			invensense.tdk.com
			• High PSR of -75 dBFS • Small 4.72 × 3.76 × 1 mm Surface-Mount Package • Compatible with Sn/Pb and Pb-Free Solder Processes • RoHS/WEEE Compliant . FUNCTIONAL BLOCK DIAGRAM . ORDERING INFORMATION . PART TEMP RANGE INMP441ACEZ-R0* −40°C to +85°C INMP441ACEZ-R7† −40°C to +85°C EV_INMP441 — EV_INMP441-FX —
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			Signal, Noise, and Detection Limits in Mass Spectrometry

			www.agilent.com
			performance such as sensitivity, noise, signal-to-noise ratio and detection limits. An understanding of the factors ... slope of the calibration curve. Sensitivity is often used interchangeably with terms such as S/N and LOD. For the ... when the background noise is zero as shown in the MS/MS chromatogram in Figure 3. In this case, the noise is ...

			   Sensitivity, Calibration, Background, Noise, Background noise

		

	

	
				
					

		
			Sensitivity, Background, Noise, and Calibration in Atomic ...

			resources.perkinelmer.com
			Sensitivity, Background, Noise, and Calibration in Atomic . Spectroscopy: Effects on Accuracy and Detection Limits. Introduction. Proper calibration in atomic spectroscopy and an understanding of uncertainty is fundamental to achieving accurate results. This . paper provides a practical discussion of the effects of noise, error

			   Sensitivity, Calibration, Background, Noise, Atomic, Spectroscopy, Calibration and, And calibration in atomic

		

	

	
				
					

		
			Guidelines for Troubleshooting and Maintenance of AA Systems

			www.agilent.com
			•Smudges or chemical residue reduces light throughput and increases noise –Sample Introduction System •Deposits on capillary tip can affect sample dispensing •Ensure no bubbles in dispensing syringe (current design is bubble free) •Residues in graphite tube impacts on sensitivity – may cause contamination, high noise or high background

			   Sensitivity, Background, Noise

		

	


                
                
	
				
					

		
			Introductionto FourierTransform InfraredSpectrometry ...

			www.chem.uci.edu
			Sensitivity: Sensitivity is dramatically improved with FT-IR for many reasons. The detectors employed are much more sensitive, the optical throughput is much higher (referred to as the. Jacquinot Advantage) which results in much lower noise levels, and the fast scans enable the

			   Sensitivity, Noise

		

	

	
				
					

		
			Agilent - Maintaining Your GC/MS System - sisweb.com

			www.sisweb.com
			baseline will exhibit increased background noise. • Use a temperature above the boiling point of the solvent but below the limit of the column. Corrective Action • Reclean using clean, nylon gloves and proper cleaning techniques. Corrective Action • If m/z 446 appears please call Agilent for assistance. Maintaining MSDs Cleaning Solvents ...

			   System, Your, Maintaining, Background, Noise, Maintaining your gc ms system, Background noise

		

	

	
				
					

		
			User Manual/Handbook: Microphone Handbook Volume 1 - …

			www.bksv.com
			BE 1447 i–12 Microphone Handbook 0− Vol.1 Preface This volume provides background information on the Brüel&Kjær microphone product range. It gives an insight into the theory behind the development of microphones and pream-

			   Background
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