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SPM0423HE4H-WB 

 

Digital SiSonicTM Microphone 

With Enhanced RF Performance 
 

 

 

 

 

 

 

 

 

 

 

 

 

The SPM0423HE4H-WB is a miniature, high-

performance, low power, top port silicon 

digital microphone with a single bit PDM 

ƻǳǘǇǳǘΦ ¦ǎƛƴƎ YƴƻǿƭŜǎΩ ǇǊƻǾŜƴ ƘƛƎƘ 

performance SiSonicTM MEMS technology, 

the SPM0423HE4H-WB consists of an 

acoustic sensor, a low noise input buffer, 

and a sigma-delta modulator. These devices 

are suitable for applications such as 

cellphones, smart phones, laptop 

computers, sensors, digital still cameras, 

portable music recorders, and other 

portable electronic devices where excellent 

wideband audio performance and RF 

immunity are required.

Features: 

¶ Enhanced RF protection 

¶ PDM Output 

¶ Supports Dual Multiplexed Channels 

¶ Ultra-Stable Performance 

¶ Standard SMD Reflow 

¶ Omnidirectional 
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SPM0423HE4H-WB 
1. ABSOLUTE MAXIMUM RATINGS 

 

Parameter Absolute Maximum Rating Units 

VDD, DATA to Ground -0.3, +5.0 V 

CLOCK to Ground -0.3, +5.0 V 

SELECT to Ground -0.3, +5.0 V 

Input Current ±5 mA 

Short Circuit Current to/from DATA Indefinite to Ground or VDD sec 

Temperature Range -40 to +100 °C 

 

Stresses exceeding these άAbsolute Maximum Ratingsέ may cause permanent damage to the device. These are 

stress ratings only. Functional operation ŀǘ ǘƘŜǎŜ ƻǊ ŀƴȅ ƻǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ōŜȅƻƴŘ ǘƘƻǎŜ ƛƴŘƛŎŀǘŜŘ ǳƴŘŜǊ ά!ŎƻǳǎǘƛŎ 

ϧ 9ƭŜŎǘǊƛŎŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴǎέ is not impliedΦ 9ȄǇƻǎǳǊŜ ōŜȅƻƴŘ ǘƘƻǎŜ ƛƴŘƛŎŀǘŜŘ ǳƴŘŜǊ ά!ŎƻǳǎǘƛŎ ϧ 9ƭŜŎǘǊƛŎŀƭ 

{ǇŜŎƛŦƛŎŀǘƛƻƴǎέ ŦƻǊ ŜȄǘŜƴŘŜŘ ǇŜǊƛƻŘǎ may affect device reliability. 

 

2. ACOUSTIC & ELECTRICAL SPECIFICATIONS 
TEST CONDITIONS: 23 ±2°C, 55±20% R.H., VDD=1.8 V, FCLOCK=2.4 MHz, SELECT pin grounded, no load, 

unless otherwise indicated 

Parameter Symbol Conditions Min Typ Max Units 

Supply Voltage1 VDD  1.6 - 3.6 V 

Supply Current1,2,3 IDD  - 500 600 µA 

Sleep Current3 ISLEEP FCLOCK < 1 kHz - 25 50 µA 

Sensitivity1 S 94 dB SPL @ 1 kHz -29 -26 -23 dBFS 

Signal to Noise Ratio SNR 94 dB SPL @ 1 kHz, A-weighted - 56 - dB(A) 

Total Harmonic 
Distortion 

THD 94 dB SPL @ 1 kHz, S = Typ - - 1 % 

Acoustic Overload 
Point 

AOP 10% THD @ 1 kHz, S = Typ 115 - - 
dB 
SPL 

DC Output 
 

Fullscale = ±100 - 4 - % FS 

Directivity 
 

 Omnidirectional 

Polarity 
 

Increasing sound pressure 5ŜŎǊŜŀǎƛƴƎ ŘŜƴǎƛǘȅ ƻŦ мΩǎ 

Data Format 
 

 ½ Cycle PDM 

Logic Input High VIH  0.65xVDD - 3.6 V 

Logic Input Low VIL  -0.3 - 0.35xVDD V 

Logic Output High VOH IOUT = 1 mA 0.65xVDD - VDD V 

Logic Output Low VOL IOUT = 1 mA 0 - 0.35xVDD V 
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SPM0423HE4H-WB 
Parameter Symbol Conditions Min Typ Max Units 

SELECT (high)   VDD -0.2 - 3.6 V 

SELECT (low)   -0.3 - 0.2 V 

Short Circuit Current ISC Grounded DATA pin - 1 10 mA 

Output Load CLOAD  - - 100 pF 

Clock Frequency FCLOCK  1.0 - 3.25 MHz 

Clock Duty Cycle 
 

 40 - 60 % 

Clock Rise/Fall Time tEDGE  - - 10 ns 

Fall-asleep Time4,5 
 

FCLOCK < 1 kHz - - 10 ms 

Wake-up Time4,6 
 

FCLOCK җ м aIȊ - - 10 ms 

Delay Time for Valid 
Data 

tDV 
No load for min tDV 

18 - 60 ns 
Max CLOAD for max tDV 

Delay Time for High Z tDZ  0 - 16 ns 
1
 100% tested. 

2
 IDD varies with CLOAD according to: ɲIDD = 0.5*VDD*ɲCLOAD*FCLOCK. 

3
 Maximum specifications are measured at maximum VDD. Typical specifications are measured at standard test 

conditions. 
4
 Valid microphones states are: Powered Down Mode (mic off), Sleep Mode (low current, DATA = high-Z, fast startup), 

and Active Mode (normal operation). 
5
 Time from FCLOCK < 1 kHz to ISLEEP specification is met when transitioning from Active Mode to Sleep Mode. 

6
 Time from FCLOCK җ м aIȊ ǘƻ ŀƭƭ ŀǇǇƭƛŎŀōƭŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜ ƳŜǘ ǿƘŜƴ ǘǊŀƴǎƛǘƛƻƴƛƴƎ ŦǊƻƳ {ƭŜŜǇ aƻŘŜ ǘƻ !ŎǘƛǾŜ aƻŘŜΦ 
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SPM0423HE4H-WB 
3. MICROPHONE STATE DIAGRAM 
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SPM0423HE4H-WB 
4. FREQUENCY RESPONSE CURVE 
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SPM0423HE4H-WB 
5. INTERFACE CIRCUIT 

 

 

 

 

 

 

 

 

 

 

 

 

Microphone SELECT Asserts DATA On Latch DATA On 

Mic (High) VDD Rising Clock Edge Falling Clock Edge 

Mic (Low) GND Falling Clock Edge Rising Clock Edge 

 

Note: All Ground pins must be connected to ground. 

Capacitors near the microphone should not contain Class 2 dielectrics. 

Detailed information on acoustic, mechanical, and system integration can be found in 

the latest SiSonicTM Design Guide application note. 

 

6. TIMING DIAGRAM 
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SPM0423HE4H-WB 
7. MECHANICAL SPECIFICATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Item  Dimension  Tolerance  Units 

Length (L)  4.72 ±0.10 mm 

Width (W)  3.76 ±0.10 mm 

Height (H)  1.25 ±0.10 mm 

Acoustic Port (AP)  Ø0.84 ±0.08 mm 

 

 

Pin # Pin Name  Type  Description 

1 GROUND Power Ground 

2 SELECT 
Non-Digital 

Input 
Lo/Hi (L/R) Select 

This pin is internally pulled low. 

3 GROUND Power Ground 

4 CLOCK Digital I Clock Input 

5 DATA Digital O PDM Output 

6 VDD Power Power Supply 

 

 

Notes: Pick Area only extends to 0.25 mm of any edge or hole unless otherwise specified. 

Dimensions are in millimeters unless otherwise specified. 

Tolerance is ±0.15mm unless otherwise specified  
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SPM0423HE4H-WB 
8. EXAMPLE LAND PATTERN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. EXAMPLE SOLDER STENCIL PATTERN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: Dimensions are in millimeters unless otherwise specified. 

Further optimizations based on application should be performed.  
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SPM0423HE4H-WB 
10. PACKAGING & MARKETING DETAIL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Model Number Suffix Reel Diameter Quantity Per Reel 

SPM0423HE4H-WB -6 13έ 4,800 

 

 

 

Alpha Character A:  

άSέΥ Knowles SiSonicTM Production 

άEέΥ Knowles Engineering Samples 

άtέΥ YƴƻǿƭŜǎ tǊƻǘƻǘȅǇŜ {ŀƳǇƭŜǎ 

άWLb b¦a.9wέΥ 

Unique Job Identification Number 

for product traceability 

 

 

Notes: Dimensions are in millimeters unless otherwise specified. 

Vacuum pickup only in the pick area indicated in Mechanical Specifications. 

Tape & reel per EIA-481. 

Labels applied directly to reel and external package. 

Shelf life: Twelve (12) months when devices are to be stored in factory supplied, 

unopened ESD moisture sensitive bag under maximum environmental conditions of 

30°C, 70% R.H.  

Pin 1 


