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ProductOverview
NSC6364 is a miniature, high-performance, low power
consumption, good RF immunity, digital silicon
microphone amplifier with an I2S interface. NSC6364
consists of a low noise input buffer, analog-to-digital
converter and an interface to condition the signal into
an industry standard 32 bits I2S format. NSC6364
supports calibration of the microphone's sensitivity
through Bias and Gain trim. NSC6364 has multiple
modes including performance, low power,standby
mode to allow different application environments.

Key Features
 I2SOutputwithSNRof typ. 67dBA

 Operationvoltage range:1.65V ~ 3.6V

 Currentof typ. 540uA in performancemode

 Currentof typ. 285uA in lowpowermode

 Current< 5uA in standbymode

 4.7V~12.7V Bias voltage supported

 4.9dB~+15.7dBAGain supported

 -1.9dB~+3.8dBDGain supported

 Small die size: 600um×900um

 EnhancedESDprotection to ±4kVHBM

 Operation temperature: -40℃~85℃

 GoodRF Immunity

 RoHScompliant

Calibration
NSC6364 is an I2S output digital calibration ASIC. The
microphone's sensitivity can be calibrated to a specific
value according to customers' requirements. Sensitivity
calibration is carried out using digital calibration board
or communication protocol provided by Novosense.

Applications
Audio digital amplifier for MEMS microphones for
wearable devices, smart home devices, TV, remote
controllers, gaming and IoT.

BlockDiagrams

Figure 1. NSC6364 Block Diagram
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1. Pad Configuration and Functions
Die Size: 600umx 900um

Pad Size: 66um x 66um

Scribe Line: 60um

Pad Thickness:0.8um

Figure 1.1 NSC6364 Pad Configuration Diagram

Table 1.1 NSC6364 Pad Configuration and Description

Pad Name Function Pad Coordinates (X,Y)[um]

VDD Power Supply Voltage 545,55

WS Word Strobe input 545,215

DATA I2S Output Data 545,375

Clock I2S Bit Clock input 545,535

LR Left/Right channel select input, Must be tied to VDD or GND 545,695

GND Ground 545,845

BIAS1 Bias Voltage Output 55,365

IN MEMS Input 55,195

BIAS2 Bias Voltage Output 165,55
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2. Absolute Maximum Ratings

Parameters Symbol Min Typ Max Unit Comments

Supply Voltage VDDMAX -0.3 6.5 V

Clock, WS,LR to GND VMAX -0.3 4.0 V

Input Current IInput -100 100 mA JESD78

Storage temperature TS -40 125 ℃

Operation temperature TO -40 85 ℃

HBM ESD (VDD, L/R, Clock,WS and DATA) VESD-HBM-EXTPIN -4 4 kV JESD22-A114

HBM ESD (Bias and IN) VESD-HBM-INTPIN -100 100 V JESD22-A114

CDM ESD (VDD, L/R, CLOCK,WS and DATA) VESD-CDM-EXTPIN -500 500 V JESD22-C101

CDM ESD (Bias and IN) VESD-CDM-EXTPIN -100 100 V JESD22-C101

Stresses greater than those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are
stress ratings only. Functional operation of the devices at these or any other conditions greater than those indicated in the
operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

3. Recommended Operating Conditions
Provide VDD, GND, LR, WS signals before Clock signal.

Parameters Symbol Min Typ Max Unit Comments

Supply Voltage VDD 1.65 3.6 V

WS frequency1 fWS fclock/64 Hz

Logic input High VIH 0.65*VDD VDD+0.3 V

Logic input Low VIL -0.3 0.35*VDD V

Logic Output High VOH 0.7*VDD V

Logic Output Low VOL 0.3*VDD V

Clock Duty Cycle2 40 60 %

1) To ensure 32bits output format, WS must be equal to fclock/64. The fclock frequency is selected by operation mode.

2) 50% duty cycle for optimal performance.
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4. Specifications
4.1. General Electrical Characteristics

Typical test conditions are VDD=1.8V, Clock=3.072MHz, WS=48kHz, T=25±2℃, 55±20% R.H., ASIC only test with a 0.1uF decoupling
capacitor across VDD and GND, unless otherwise specified.

Parameters Symbol Min Typ Max Unit Comments

Supply Voltage VDD 1.65 1.8 3.6 V

Data Format 32bit I2S I2S output after initialization1

Clock
Frequency
Range

Standby Mode2 fclock 10 kHz

Low Power Mode fclock 400 900 kHz

Performance Mode fclock 1.2 4.096 MHz

Standby Current ISleep 1.6 5 uA Clock pulled down.

Short Current Isc 1 20 mA DATA Short to GND

AGain AGain 4.9 15.7 dB Refer to Table 4.1,Default 4.9dB.

DGain DGain -1.9 3.8 dB Refer to Table 4.1,Default 0dB.

Bias Voltage VBias 4.7 12.7 V Refer to Table 4.1,Default 4.7V.

Output Load Cload 100 pF

Reset time TReset 30 us

Time to Reset which means Data
is High-Z after VDD has been off
for more than 2ms, while Clock
always on.

Wake up Time TWK 30 us
Time to wake up which means
Data is driven after CLK from
<10KHz to >400kHz

Start Up Time TStart 100 ms

Time to start up which means
Sens reaches ±1dBFS after VDD
has been on, while Clock always
on.

Mode Change Time3 TMC 10 ms

Time to mode change which
means Sens reaches ±1dBFS after
Clock frequency change, while
Vdd always on.

1) Initialization is described in the trimming instructions.

2) Data pad is high impedance in Standby mode.

3) Mode Change between Low Power Mode and Performance Mode by clock frequency change between 768kHz and 3.072MHz.

4.2. Performance Mode Characteristics
Typical test conditions are VDD=1.8V, Clock=3.072MHz, WS=48kHz, T=25±2℃, 55±20% R.H., ASIC only test with a 0.1uF decoupling
capacitor across VDD and GND, unless otherwise specified.
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Parameters Symbol Min Typ Max Unit Comments

Supply Current IDD 540 650 uA DATA no load

Sensitivity1 Sens -27 -26 -25 dBFS 15mVrms 1kHz Sine wave applied
to IN, AGain=10.2dB,DGain=0dB

Signal to Noise Ratio1,2 SNR 67 dBA AGain=10.2dB,DGain=0dB

Power Supply Rejection Ratio PSRR 70 dB 200mVpp 1kHz Sine wave on VDD
at AGain=10.2dB,DGain=0dB

Power Supply Rejection and Noise PSR+N -90 dBFSA 100mVpp 217Hz Square wave on
VDD at AGain=10.2dB,DGain=0dB

Total Harmonic
Distortion

94dBSPL1 THD 0.5 %

Applied sweep amplitude for
1kHz Sine wave to IN.

110dBSPL1 THD 1.5 %

120dBSPL1 THD 10 %

1) Assume 15mVrms 1kHz Sine wave as MEMS sensitivity at 94BSPL .

2) A 0.1uF decoupling capacitor shall be placed close to the microphone VDD pad to ensure best SNR Performance.

4.3. Low Power Mode Characteristics
Typical test conditions are VDD=1.8V, Clock=768kHz, WS=48kHz, T=25±2℃, 55±20% R.H., ASIC only test with a 0.1uF decoupling
capacitor across VDD and GND, unless otherwise specified.

Parameters Symbol Min Typ Max Unit Comments

Supply Current IDD 285 350 uA DATA no load

Sensitivity1 Sens -27 -26 -25 dBFS 15mVrms 1kHz Sine wave applied
to IN, AGain=10.2dB,DGain=0dB

Signal to Noise Ratio1,2 SNR 61 dBA Gain=10.2dB,DGain=0dB

Power Supply Rejection Ratio PSRR 70 dB 200mVpp 1kHz Sine wave on VDD,
AGain=10.2dB,DGain=0dB

Power Supply Rejection and Noise PSR+N -85 dBFSA 100mVpp 217Hz Square wave on
VDD at AGain=10.2dB,DGain=0dB

Total Harmonic
Distortion

94dBSPL1 THD 0.5 %
Applied sweep amplitude for 1kHz
Sine wave to IN.110dBSPL1 THD 1.5 %

120dBSPL1 THD 10 %

1) Assume 15mVrms 1kHz Sine wave as MEMS sensitivity at 94BSPL

2) A 0.1uF decoupling capacitor shall be placed close to the microphone VDD pad to ensure best SNR Performance.

Table 4.1 Bias and Gain Value

Bias(V) AGain(dB) DGain(dB)

4.7 4.9 -1.9

5.4 8.0 -1.5
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Bias(V) AGain(dB) DGain(dB)

6.1 10.3 -1.2

6.9 12.1 -0.9

7.4 13.5 -0.6

7.6 14.7 -0.3

8.1 15.7 -0.1

8.4 0.5

8.6 1.0

9.0 1.4

9.3 1.9

9.6 2.3

9.9 2.7

10.3 3.1

10.8 3.5

11.2 3.8

11.7

12.7

4.4. Interface timing specifications
Typical test conditions are VDD=1.8V, Clock=3.072MHz, WS=48KHz, T=25±2℃, 55±20% R.H., ASIC only test with a 0.1uF decoupling
capacitor across VDD and GND, unless otherwise specified.

Parameters Symbol Min Typ Max Unit Comments

CLK transit time tRC 10 ns From 0.1 to 0.9 VDD

CLK Period tCLKP 244 ns

CLK Pulse Width High tHC 86 ns

CLK Pulse Width Low tLC 86 ns

WS setup time tSWS 20 ns

WS hold time tHWS 10 ns

Logic input High VIH 0.65*VDD VDD+0.3 V

Logic input Low VIL -0.3 0.35*VDD V

Logic Output High VOH 0.7*VDD V

Logic Output Low VOL 0.3*VDD V

Clock Duty Cycle 40 60 %
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Figure 4.1 NSC6364 Timing Diagram

5. Application Note

5.1. System Connection
NSC6364 can be used individually or in parallel.

Figure 5.1 System Connection

Note:

1.Decoupling capacitors(C1,C2) is mounted as close as possible are required for optimum SNR.

2.Resistances(R1,R2,R3,R4) is optional used as impedance matching to prevent reflection.
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5.2. Interface Description
The Sampling Rate is fixed at 64 therefore the WS signal must be Clock/64 and synchronized to the Clock.The Data Format is
32bits I2S, MSB first. When LR=GND, the Data pin is driven when the WS = Low, otherwise it is tri-stated (High-Z).

Figure 5.2 Interface Description

6. Ordering Information
Part Number Package Wafer Size Minimum Ordering Quantity(MOQ)

NSC6364-0505D Whole Wafer 8 inches 1pcs wafer

7. Revision History

Revision Description Date
1.0 Initial Version. 2022/6/12
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as any warranty or authorization of, express or implied,
including but not limited to accuracy, completeness, merchantability, fitness for a particular purpose or infringement of any third
party’s intellectual property rights.

You are solely responsible for your use of Novosense’ products and applications, and for the safety thereof. You shall comply with
all laws, regulations and requirements related to Novosense’s products and applications, although information or support
related to any application may still be provided by Novosense.

The resources are intended only for skilled developers designing with Novosense’ products. Novosense reserves the rights to
make corrections, modifications, enhancements, improvements or other changes to the products and services provided.
Novosense authorizes you to use these resources exclusively for the development of relevant applications designed to integrate
Novosense’s products. Using these resources for any other purpose, or any unauthorized reproduction or display of these
resources is strictly prohibited. Novosense shall not be liable for any claims, damages, costs, losses or liabilities arising out of the
use of these resources.

For further information on applications, products and technologies, please contact Novosense (www.novosns.com ).

Suzhou Novosense Microelectronics Co., Ltd
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