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Digital ZereHeight SiSonic¢" Microphone
With Multi-Mode And Ultrasonic Support

TheSPH0641L4H-1 is aminiature, high
performance, low power, bottom port
silicondigital microphone with a single bit
PDM output! & A Yy 3 Yosoemhighs & Q
performanceSiSoni€” MEMS technology,
the SPHO641L4H-1 corsists of @ acoustic
sensoralow noiseinput buffer, anda
sigmadelta modulator. ThEmicrophoneis
suitabk for applications such as gdtlones,
smart phones, laptop computers, sensors,
digital still cameras, portable music
recorders, and dter portable electronic
devices where excellent wideband audio

performance and RF immunity are required.

In addition, the SPH06414H-1 offers
multiple performance modeand supports
ultrasonic applicaons.
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Features:
1 High SNRf 64.3dB
1 Low CurrenConsumption of 23uA in
LowPower Mode
1 Multiple performance modes (Sleep,
LowPower, Standard Performanead
Ultrasonic Modes)
Flat Frequency Response
RF Shielded
ZeroHeight Mic"
Supports DuaMultiplexed Channels
Omnidirectional
Ultrasonic Support
Sensitivity Matching
Small Size
Standard SMD Reflow
LGA Package
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1. ABSOLUTE MAXIMUM RATINGS

Parameter AbsoluteMaximum Rating | Units
Voo DATA to Groun( -0.3, +5.0 V
CLOCK to Groun -0.3, +5.0 \%
SELECT to Groul -0.3, +5.0 \%
Input Current 5 mA
ShortCircuit Current to/from DAT/ Indefinite to Ground or M sec
Temperature Rang| -40 to +100 T

StresseexceedinghesedAbsolute Maximum Ratingsnay cause permanent damage to the device. These are

stress ratings onlyFunctionaloperaton & G KSaS 2NJ y& 2GKSNJ O2yRAGAZ2YyA o0Sez2y
g 9f SOGNRO!I isnotimSicdEDPesOD GR2YRE K24S AYRAOFGSR dzy RSNJ a! O2.
{LISOATAOFGARZYyaé F2NJ SEGSYRSR LISNA2Ra Yleée F¥F¥SOG RS@OAOS

2. ACOUST &ELECTRICAPECIFICATIONS
TEST CONDITIONS: 23 #23220% R.H., M=1.8 V, § ock2.4 MHz, SELECT pin grounded, no load, unless

otherwise indicated
GeneralMicrophone Specifications

Parameter Symbol Conditions Min Typ Max | Units
Supply Voltagd Vpp 1.62 - 3.6 \%
Sleep Mode 0 250 | KHz
Clock| LowPower Mode 351 815 KHz
Frequenc
qRangg Performar?gznl\jljg(rj(i 1.024 2.475 | MHz
Ultrasonic Mode| 3.072 4.8 MHz
SleepCurrent® | lg eep feLockK250 kHz - 80 HA
DC Output] Fullscale = £100 - 0 - % FS
Directivity Omnidirectional
Polarity Increasing sound LYONBIaAy3a RS
Data Format Y% Cycle PDM
Short Circuit Curren Isc Grounded DATA pin 1 - 20 mA
Output Load| Goap - - 140 pF
Fallasleep Tim&’ foLockiR50 kHz - - 10 ms
Wakeup Timé® folockk  Okplav - - 15 ms
-t www.knowles.com
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Parameter Symbol Conditions Min Typ Max | Units
Powerup Timé® VopXV(min) - - 50 ms
Mode-Change Tirrfe - - 10 ms
UltrasonicMode
TEST CONDITIORSsce3.072 MHzVp5=1.8 Vunless otherwise indicated
Parameter Symbol Conditions Min | Typ | Max | Units
Supply Curred | Ipp - 845 | 1000 | pA
Sensitivity S 94 dB SPL @ 1 kHz -27 -26 -25 dBFS
. , . 94 dB SPL @ 1 kHz,
Signal to Noise Rati| SNR A-weighted - 64.3 - dB(A)
Total Harmonic Distortiof THD 94dBSPL @ 1 kHz, S=Ty - 0.2 - %
Acoustic Overloa®oint| AOP 10% THD @ 1 kHz, S=Ty| - 120 - dB SPL
Power Supply Rejection Raf PSRR| 200 mVpp sinewave @ 1 kH - 55 - dBVFS
N 100 mVpp square wave i ) i dBFS
Power Supply Rejectio] PSRN @ 217 Hz, Aveighted 84 A)

StandardPerformance Mode
TESTONDITIONS; ocie 2.4 MHz Vp=1.8 V unless otherwise indicated

Parameter Symbol Conditions Min | Typ | Max [ Units
Supply Current? Ioo feLock2.4 MHz - 620 | 700 HA
Sensitivity S 94 dB SPL @ 1 kHz -27 -26 | -25 dBFS
: : . 94 dB SPL @kHz,
Signal to Noise Ratii SNR Aweighted, £ 024 MHZ - 64.3 - dB(A)
Total Harmonic Distortioff THD 94dBSPL @ 1kHz, S=Ty - 0.2 - %
Acoustic Overload Poirf AOP 10% THD @ 1 kHz, S=Ty| - 120 - dB SPL
Power Supply Rejection Raf PSRR| 200 mVpp sinewave @ 1 kH - 55 - dBV/FS
I 100 mVpp square wave i i i dBFS
Power Supply Rejectio] PSRN @ 217 Hz, Aveighted 84 A)
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LowPower Mode

TEST CONDITIONSsci= 768 kHz,Vp5=1.8 Vunless otherwise indicated

Parameter Symbol Conditions Min | Typ | Max [ Units
Supply Curred® | Ipp feLock768kHzZ - | 235 | 270 HA
Sensitivity S 94 dB SPL @ 1 kHz 27 | -26 | -25 dBFS
. : . 94 dB SPL @ 1 kHz,
Signal to Noise Ratii SNR A-weighted(20Hz - 8 kHz) - 64 - dB(A)
Total Harmonic Distortiof THD 94dBSPL @ 1 kHz, S=Tyq - 0.2 - %
Acoustic Overloaoint| AOP 10% THD @ 1 kHz, S = Typ| - 120 - dB SPL
Power Supply Rejection Raf PSRR| 200 mVpp sinewave @ 1 kHz| - 59 - | dBVIFS
o 100 mVpp square wave@ 217 H i i dBFS
Power Supply Rejectio] PSRN Aweighted(20Hz- 8kHz) 86 A)
Microphone InterfaceSpecifications
Parameter Symbol Conditions Min Typ Max Units
Logic Input High V4 0.7x\bp - 3.6 V
Logic Input Low V. -0.3 - 0.3xVbp V
L0g|C Output ngf VOH IOUT= 2mA VDD -0.45 - VDD V
Logic Output Lo Vo, lou=2 MA 0 - 0.45 \%
fCLOCI?K HME 40 - 60 %
Clock Duty Cycl
ock Duty Cyc 2 AMHZ <dooeK My | 48 50 52 %
Clock Rise/Fall Timl tepae - - 3 ns
Delay Time for Dat
Assertion| ™ 18 28 40 ns
Delay Time for High'] tp; 3 . 16 ns

100% tested

% |ppvaries with Coapaccording tonlpp= 0.5*\bs NG oadf cLock
3Typical and Maximum specifications are measured at standard test conditions.
*Valid microphones states are: Powered Down Mode (rffic 8leep Mode (low current, DATA = higHast startup),

LowPowerMode (low clock speed), Standard Performaiede (normal operation), antdlitrasonicMode (high clock

speed)

® Time from ELocik 250kHz to § eespecification is met when transitioning from Active Mode to Sleep Mode.
® Time from £, 0c351 kHz to all applicable specifications are met when transitionfrgm Sleep Mode to Active Mode

7

thoLoiS dependent on Gap
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3. MICROPHONE STATE DIAGRAM

Standard Performance Mode
od NDD)“G.GZ Vv
1.024 MH2H# ockk2.475MHz

Sleep Mode
3.6VDDx1.62V
fCLOCKQ50 kH

Powered Down
Mode
VDD=0V

UltrasonicMode
0 ®o/DDw1.62V
odntH all X ¥/

LowPowerMode
0 & o/DDi1.62V

opm 11T X F/]

Note: Do not power up into ultrasonic mode.
Do not wakeup from sleep mode into ultrasonic mode.

Kooz con
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4. FREQUENCY RESPONSE CURVE

Typical Free Field Response
Normalized to 1 kHz
CLK=2.4MHz VDD=1.8V

dB (Normalized to 1Khz)

100 1,000 10,000
Frequency (Hz)

Ko tes.con

Revision: B 04/06/2015
Sheet6 of 15 © 2014Knowles Electronics



PRODUTCT DATA SHEIET

L QR SPHO0641L4H-1

KNOWLES

5. ULTRASONIC RESPONSE CURVE

Typical Ultrasonic Response
Normalized to 1KHz
CLK=3.072MHz VDD=1.8V

-2
-4
-6
-8

-10

-12

-14

-16

-18

-20

10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000

Frequency (Hz)

dB (Normalized to 1Khz)
o

Revision: B 04/06/2015
Sheet7 of 15 © 2014Knowles Electronics



PRODUTCT DATA SHEIET

< W SPH0641L4H-1

KNOWLES

6. INTERFACE CIRCUIT

Voo 1nf Voo anf

—t —t

SELECT — SELECT
Mic
(Low)
v
DATA CLOCK
Microphone SELECT Asserts DATA On| Latch DATA On

Mic (High) Vob Rising Clock Edgg Falling Clock Edge
Mic (Low) GND Falling Clock Edgg Rising Clock Edgg

Note: Bypass capacitors near each MigPIN are recommented to provide maximum SNR
performance.Capacitors near thenicrophone should not contain Cla&slielectrics.
Deailed information on acoustjanechanicgland system integration can be found in
the latest SiSonit"” Design Guidapplication note.

7. TIMING DIAGRAM

I‘— 1/FCLOCK —>:
|

DATA

(SELECT=GNL )
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MECHANICAL SPECIFICATIONS

Item Dimension | Tolerance
Length(L) 3.50 +0.10
Width (W) 265 +0.10
Height(H) 0.98 +0.10
Acoustic PorfAP) @ 0325 +0.05
Pin #| Pin Name Type Description
1 DATA DigitalO PDM Output
Lo/Hi (L/R) Select
2 SELECT Digital | This pin is internally pulled low
but should not be left floating.
GROUND Power Ground
CLOCK Digitall Clock Input
Vop Power Power Supply

Notes: Pick Area only extends to 0.25 mm of any edge or hole unless othespesdied.
Dimensions are in millimeters unless otherwise specified.
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Tolerance is £0.15mm unless otherwise specified
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