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Digital SiSonit” Microphone

The SPM1437HM4Ris a miniature, high Features:

performance, low power, top port silicon 1 High Sensitivity

digital microphone with a single bit PDM 91 Low Current

2dz0 Lzl @ | aAy 3 Yy2of SaQq eiNhiddey KA IK
performance SiSoni MEMS technology, 1 PDM Output

the SPM1437HM44B consists of an q Ultra-Stable Performance
acoustic sensor, a low noise input buffer, q Standard SMD Reflow
and a sigmalelta modulator. These devices 1 Omnidirectional

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.

nowes.con

Revision: B 11/12/2013
Sheetl of 13 ©2013Knowles Electronics



PRODUCT DATA SHEET

KNOWLES

1. ABSOLUTE MAXIMUM RATINGS

Parameter Absolute Maximum Rating| Units
Voo, DATA to Groun( -0.3, +5.0 V
CLOCK to Groun -0.3, +5.0 V
SELECT to Grout -0.3, +5.0 V
Input Current 5 mA
Short Circuit Current to/from DAT| Indefinite to Ground or M, sec
Temperature Rang -40 to +100 °C

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

stress ratings onlyFunctionaloperaton & G KSaS 2NJ yé 2GKSN) O2yRAGA2ya o6Séz

g 9f SOGNAOI isndtimSicdEposQd G2y R §K24S AYRAOFGSR dzy RSNJ a! O2.
{LISOAFTAOIGA2y&aé F2N)I SEGSYRSR LISNA2Ra YlI& | F¥SOG RSOAOS

2. ACOUSTIC ELECTRICAPECIFICATIONS
TEST CONDITIORS+2C,55+20% R.H., ~1.8V, k- ock24 MHz,SELECT pin is grounded,load
unless otherwise indicated

Parameter Symbol Conditions Min Typ Max Units
Supply Voltage| Voo 1.6 - 3.6 \Y}
Supply Curredt® | Ipp - 380 500 HA
SleepCurrent | Isieep Feroci< 1 kHz - 6 10 HA
Sensitivity S 94 dB SPL @ 1 kHz -25 -22 -19 dBFS
Signato Noise Ratiq SNR | 94 dB SPL @ 1 kHzwAighted 60 61.5 - dB(A)
T°ta'DFi';:)Tt‘i’;']c THD | 94dBSPL@ 1kHz, S=Ty - 3 %
Acoustic OVS:)'?::‘ AOP | 10%THD @ 1kHz, S=Ty| - 117 . SEL
R:;:Vzﬁtr)r?gﬁilz PSRR| 200 mVpp sinewave @kHz - 51 - ?E\é
Power _Supply PSR 100 mVpp square wave i .80 i dBFS
Rejection @ 217 Hz, Aveighted (A)
DC Output] Fullscale = #10 - -6 - % FS
Directivity Omnidirectional
Polarity Increasingsound pressure 5SONBI aAy3a RS\
Data Format % Cycle PDM
Logic Input High Vi 0.65x\bp - 3.6 V
= —— www.knowles.com
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Parameter Symbol Conditions Min Typ Max Units
Logic Input Low V. -0.3 - 0.35x\bp V
Logic Output Higl  Von loutT=2 MA 0.7XVbp - Voo V
Logic Output Lo VoL lout=2 MA 0 - 0.3x\bp V
SELECT (hig Vpp-0.2 - 3.6 Vv
SELECT (lov -0.3 - 0.2 Vv
Short Circuit Curren|  lsc Grounded DATA pin 2 - 10 mA
Output Load| Goap - - 160 pF
Clock Frequenc| Feiock 1.0 - 3.25 MHz
Clock Duty Cycl 40 - 60 %
Clock Rise/Fall Timl  tegpae - - 10 ns
Fallasleep Tim&’ FeLoci 1 kHz - - 10 ms
Wakeup Timé® Fooctk M al | - - 20 ms
Delay Time for valig No load for min gy 18 ] 15 s
Data Max Goasfor max by
Delay Time for High toz 0 - 16 ns
100% tested.

2 IppVvaries with Goapaccording tonlpp= 0.5*\b5* NG oadFcLock

® Maximum specifications are measuredmaximumVpp Tyfdcal specifications are measured at standard test
conditions.

*Valid microphones states are: Powered Down Mode (rffic 8leep Mode (low current, DATA = higtfast startup),
and Active Mode (normniaperation).

® Time from kLocik 1 kHz tod eespecification is met when transitioning from Active Mode to Sleep Mode.

®TimefromBuoc M al il G2 Fff FLILIXAOFO6ES ALISOATAOIGAZYA | NB YS
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3. MICROPHONHATE DIAGRAM

Powered
Down
Mode
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4. FREQUENCY RESPONSE CURVE

Typical Free Field Response
Normalized to 1 kHz

o
~

Sensitivity (dB)

100 1,000 10,000
Frequency (Hz)
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5. INTERFACE CIRCUIT

Vb dpuf

SELECT

DATA1 CLOCK1 CLOCK2DATA2

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 Edgsg

Note: All Ground pins must be connected to ground.

Bypass Capacitors neaachmic on Vdd are recommened to provide maximum SNR performance.
Capacitors near the microphone should not contain Qatislectrics.

Deailed information on acoustianechanicaland system integration can be found in tlatest
SiSonit” Design Guidapplication note.

6. TIMING DIAGRAM

|<— 1/ Fc LOCK —P:

DATA

DATA

(SELECT=GNL /
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7. MECHANICAL SPECIFICATIONS

e " 2.34
— 188 |- %8;3' (3X) 0.71
' H | \+ ~— 0.20 _[ (2X)
M 0.20 1 N
I 2\
N - * l
T 1.65
(2X)
3.30
(4.29) (2X)
—PICK
AREA
]
™~ ( R0.28 ) Z ?091 _/ 4_| L. 071
< 0.25 ) (RO.25)  (5%) (3X)
TYE;
Item Dimension | Tolerance
Length (L) 472 +0.10
Width (W) 3.76 +0.10
Height (H) 1.25 +0.10
Acoustic Port (AP) 30.84 +0.05
Pin# | Pin Name Type Description
1 GROUND Power Ground
5 SELECT Non-Digital . ‘LO'/H'I (L/R) Select
Input This pin is internally pulled low
3 GROUND Power Ground
4 CLOCK Digital | Clock Input
5 DATA Digital O PDM Output
6 Voo Power Power Supply

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

Dimensions are in millimeters unless otherwsgecified.
Tolerance is £0.15mm unless otherwise specified
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8. EXAMPLEAND PATTERN

$0.91
0L20 =y = (2X)
© 2 O
AT o
] * \///«i///// 2\//?//?:/
1.65 N 0.20
(2X)
7 TN, 7
0 L2 ()@
X @ @z \ G,
@0.91
1 %% / ?/7/ (5X)
A - ‘l///' ,?//;j
474 47
SR 2.34 @
(3X)
9. EXAMPLE SOLDER STENCIL PATTERN
0.20 —=| ?0.91
PO W
R\ AR
QANPIINE
NN WA
] 25 e N\ 0.20
(2x) | -
.50 ’T\Q‘\\\i} A \\\}
(20 R D
/&H\HT\\\\ /\'\’\\_Y:\\
AR _ AN
2.34 \ ©0.91
[ee——— —— -

(3X) (5X)

Notes: Dimensions are in millimeters unless otherwise specified.
Further optimizations based on applicatishould be performed.
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10. PACKAGIG& MARKINM@ETAIL

2.00£0.05 ——— - . o 8.00
0.30£0.05 —— o= |eemt—
12.0£03 —
1.75+0.10 4.00 —t=i (et 1.57+0.10 ————— || |—-—
_l A -
] l
D yany fan) fan) Vb Fan) yan) fan) yan : Fan
\ + \J/ A 3 N W/ ¢ . N ¢/ : \J\
+0.1
\ — 1.5 =
’ o o o O Q) o ap
5.500.05 — \ i l o L J L J U : J ~
. | +0.1

* N RO3TYP. A~ — o157,

5.10+0.10
- 4.20+0.10
Model Number | Suffix| ReelDiameter | Quantity PerReel
SPM1437HM4HB -6 13 4,800
Pin 1 o O O O
Alpha CharacteA: \

6% KnowlesSiSoni€” Production . =
O Knowles Engineering Samples O
Gt €Y YPyobtydeSamples S =

GWLb b} a. 9wey
UnigueJob IdentificatiorNumber
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 EIAM81.
Labels applied directly to reel and external package.
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11. RECOMMENDED REFLPROFILE

Temperature

25°C

PRODUTCT DATA SHEET

Rampdown

A

v

Time

Time 25°C to Peal

Profile Feature

Pb-Free

AverageRamp-up rate (Tsuaxto Tp)

3°C/second max.

Preheat

f Temperature Min (F4in) 150C

§ Temperature Max Guay) 200C

1 Time (Bunto Tsmay (ts) 60-180 seconds
Time maintained above:

1 Temperature (1) 217<C

T Time (t) 60-150 seconds
Peak Temperature gf 260C

Time within 5°C of actual Peak Temperatug (t

20-40 seconds

Rampdown rate(Tpto Tsuay)

6°C/second max

Time 25C to Peak Temperature

8 minutes max

Notes: Based on IPC/JDEGTB020 Revision C.

Alltemperatures refer to topside of the package, measured on the package body

surface.
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12. ADDITIONAL NOTES

(A) Shelf life: Twelve (12) months when devices are to be stored in factory supplied, unopened
ESD moisture sensitive bag under maximum environmental conditf30°C, 70% R.H.
(B) MSL (moisture sensitivity level) Cldss
(C) Maximum of3 reflow cyclesis recommended
(D) In order tominimize device damage:
1 Do not board waslor cleanafter the reflow process.
Do not brush boardavith or without solventsafter the reflowprocess.
Do notdirectlyexpose to ultrasonic processingelding,or cleaning.
Do not insert any object in port hot#f device at any time.
Do not applyover 30 psi okir pressure into the port hole
Do not pull a vacuum @v port hole of the microphone
Do notapply avacuum when repacking inwealedbags at a rate faster thab.5 atm/sec.

= =4 4 4 A 1

13. MATERIALS STATEMENT

Meets the requirements of the European RoHS directivé 1885/EC as amended.

Meets the requirements of the industistandard IEG12492-21:2003 for halogenated
substances and Knowles Green Materials Standards Policy section on Hategen

Ozone depleting substances are not used in the product or the processes used to make the
product including compounds listed in annex A, B,and2 ¥ G KS adaa2y iNBFf t NR
{doadGltyOSa GKFG RSLISGS GKS 21 2yS [ @ SNWé
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14. RELIABILITY SPECIFICATIONS

Test

Description

Thermal Shock

High Temperaturé&torage

o
- s
U BB ey R
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100 cycles aito-air thermal shock fror40°C to +13°C with 15

minute so&s. (IEC 6&-4)

1,000 hours at +18Cenvironment(IEC 6&-2 Test Ba)
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