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1. Mechanical Layout and Dimensions #l##i# B 5 R~
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Item Dimension | Tolerance
Length (L) 3.5 +0.10
Width (W) 2.65 +0.10
Height (H) 1.26 +0.10
Acoustic Port ©0.325 +0.05
Pin# | Pin Name Type Description
1 DATA Signal Output
2 GROUND Power Ground
3 GROUND Power Ground
4 GROUND Power Ground
5 vdd Power Power Supply
6 OUT(-) Signal Output
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|:| 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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1.2 Recommended Customer Land Pattern & stencil pattrn layout:
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NOTES

Pick Area only extends to 0.25 mm of any edge or hole unless otherwise specified.
@— -E— Dimensions are in millimeters unless otherwise specified.
Tolerance is +0.15mm unless otherwise specified.
In the acoustic path, and . Further optimizations based on application should be performed.



2. Electrical and Acoustic Characteristics. B FES#{
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2.1 ACOUSTIC & ELECTRICAL SPECIFICATIONS

Table 1. Absolute Maximum Ratings

Parameter Absolute Maximum Rating Units
Vdd to Ground -0.5, +5.0 \
OUT+, OUT- to Ground -0.3, Vdd+0.3 \
Input Current +5 mA
Storage Temperature -40 to +125 °%C
Operating Temperature -40 to +85 °C

Stresses exceeding these “"Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only. Functional operation at these or any other conditions beyond those indicated under “Acoustic
& Electrical Specifications” is not implied. Exposure beyond those indicated under “Acoustic & Electrical
Specifications” for extended periods may affect device reliability.



Test Conddions: 23 £2°0, Ba20% B H., wiod=2 75V, noload, unless otherwis Indicatad

Supply Violtage idd 2.3 275 38 W
Supply Curranl Idd Wdd = 275V - 250 - 1)
94 dB SPL @ 1kHz, Single-Endsd -45 =44 -43
Sansitiily 5 dBviFa
94 dB SPL @ 1kHz, Diffarantial -5 =38 -av
94 dB SPL @ 1kHz. A-weighted, Single-Ended Moda |- 65 -
Signal to Moise Ratio SNR dB{A)
94 dB SPL @ 1kHz. A-weighted, Differsntial Mode - B -
Mear-Ulirasonic SMNR 94 dB SPL, i@ 19 kHz , BW = 18.5 - 20.0 kHz - TEDO - dB8
94 dB SPL @ 1kHz - 0.05 - %
Todal Harmonic Distortion | THD
115 dB8 SPL @ 1 kHz - 0.1 - %
1% THD @ 1 kHz, 5 =typ - 125 - dB SPL
Acoustic Overload Point AOP 10% THD @ 1 kHz, 5 = typ - 134 - dB SPL
Lo Fraguancy Rolloff LFRC -3dB relative fo 1 kHz - 8.5 - Hz
High Frequency Flainass +3dE relative 1o 1 kHz - TBO = kHz
Resonant Frequency Peak | Fres - TED - kHz
Power Supply Rejection S 200 mipp sinewave @ 1 kHz, Single-Ended Moda - 64 - =
Rati
e 300 mVpp sinewave @@ 1 kHz, Diffarential Mode - 82 £
200 m\pp 778 dudy cycle rectangular wawvaform 3 =0 %
Power Supciv Rebection PSRN @ 217 Hz, A-wmightad, BW = 20 kHz, Single-Ended JBVIAY
] |
Py T 200 mpp 778 duty cycle rectangular wawvaform 101
@ 217 Hz, A-weighted, BW = 20 kHz, Differential g 2 ¥
D Outpud Vdd= 2,75V - 0.6 - W
DC Offaet DUT+ to QUT- - - 20 my
Output Impedance Zout @ 1 kHz - 380 - 0
Cload - - - pF
Output Load
Riload AC-coupled 10 - - kG
Sensitivity Drap ddimin) = Wdd = Vdd{ma) - - £0.25 di
Diiresciivity Omnidirectional
Polarity Increasing sound pressune Increasing Output Valtage
Startup Time S withim TBD dB of final value, cutputs AC coupled - - 15 ms

! Sansivity snd Supply Current ana 100% testad




Teest Conditions: 23 $2°0 352200 R H., Wdd=1.8Y, ra kaad, wless otherwise mdicarsd

Parameter Symbol
Supply Voltage Vdd 1.6 1.8 1.8 v
Supply Current ldd Vidd=1.8V - 100 - bA
94 dB FPL @ 1kHz, Single-Ended -5 -44 -43
Sensitivity 5 dBV/Pa
54 dB SPL @ 1kHz, Differential =34 -38 -a7
84 dB SPL @ 1kHz, A-weighted, Single-Ended Mode | - 85 -
Signal to Moise Ratio SHNR dB(A}
84 dB SPL @ 1kHz, A-weighted, Differantial Mode - 64 -
Mear-Ultrasonic SHR 94 dB SPL, @ 19 kHz , BW = 18.5 - 20.0 kHz - TBD - dB
84 dB SPL @ 1 kHz - 0.05 - T
Tatal Harmonic Distortion | THD
115 dB SPL @ 1 kHz - 01 - %o
1% THD @ 1 kHz, S =typ - 125 - dB SPL
Acoustc Ovarload Paint AP 10% THD @ 1 kHz. S = typ - 132 - dB S5PL
Loww Frequency Rolloff LFRO -3dB relative to 1 kHz - 6.5 - Hz
High Frequency Flalmness +3dB relative 1o 1 kHz - TBD - kHz
Resonant Frequency Peak | Fres - TBD - kHz
Power Supply Rejection o 200 mipp sinewave (@ 1 kHz, Singls-Endad Mode - TF - .
"
Rl 200 mVpp sinewave @ 1 kHz, Differential Mode . 64 -
200 mipp 718 duty cycle rectangular wavefarm ~ -8E ~
G @ 217 Hz, A-weighted, BW = 20 kHz, Single-Endead
Powar Supply Rejection PSR+M dBWVIA)
200 m\pp 78 duly eycle reclangular wavelorm : 88 :
@ 217 Hz, A-weighted, BW = 20 kHz, Differential
DC Qutput Wdd= 1.8 - 0.69 - W
[ Offset CHIT+ to OUT- = = +20 my
Oudput Impedanice Zout @ 1kHz - 380 - 0
Cload 5 = o oF
Oulput Load
Rload AC-coupled 10 - - L1y
Sensitivity Drop Weddimin) = Vdd = Vdd{max) - - £0.25 di
Directivity Cmnidirectional
Podarity Increasing sound pressure Increasing Output Voltage
Startup Time 5 within TED dB of final valws, autputs AC coupled - - 15 ms

! Bensitivity and Supply Current are 100% tested




2.2 Measurement Block Diagram
M E

e 2: Typical Differential Mode Application Circuit
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Figure 4: Typical Phase and Group Delay Figure 6: Typical THD vs Freguency
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Figure 7: Typical Free Field Ultrasonic Response

Figure 9: Typical Idd vs Vdd
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3. Mechanical characteristics and environmental test

U I FIER R IR 3G

Test

Description

Thermal Shock

100 cycles air-to-air thermal shock from -40°C to +125°C
with 15 minute soaks. (IEC 68-2-4)

High Temperature Storage

1,000 hours at +105°C environment (IEC 68-2-2 Test Ba)

Low Temperature Storage

1,000 hours at -40°C environment (IEC 68-2-2 Test Aa)

High Temperature Bias

1,000 hours at +105°C under bias (IEC 68-2-2 Test Ba)

Low Temperature Bias

1,000 hours at -40°C under bias (IEC 68-2-2 Test Aa)

Temperature / Humidity Bias

1,000 hours at +85°C/85% R.H. under bias. (JESD22-A101A-B)

4 cycles of 20 to 2,000 Hz sinusoidal sweep with 20 G peak
acceleration lasting 12 minutes in X, Y, and Z directions.

Vibration (Mil-Std-883E, method 2007.2 A)
ESD-HBM 3 discharges of +2 kV direct contact to I/O pins. (ESD STM5.2)
ESD-LID/GND 3 discharges of £8 kV direct contact to lid while unit is grounded.
(IEC 61000-4-2)
ESD-MM 3 discharges of +2 kV direct contact to I/O pins.
(MIL 883E, Method 3015.7)
Reflow 5 reflow cycles with peak temperature of +260°C

Mechanical Shock 3 pulses of 10,000 G in the X, Y, and Z direction (IEC 68-2-27, Test Ea)

Note: After reliability tests are performed, the sensitivity of the microphones shall not deviate
more than 3 dB from its initial value.After 3 reflow cycles, the sensitivity of the microphone
shall not deviate more than1dB from its initial value.J3E 47 A FEVEIR IG5, 2 o XU R 50
SHI6E R 2 A 3 dB. 3 IRIBIAIEH G, A% 75 4% 1) R U 5010618 1 I 22 A 15
it 1dB.



4. Packaging Specifications 13 #11&
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Model Number SuffixReel |Quantity Per Component Surface Resistance (ohms)
SH1878LR5H-1 TBD 13” TYBD Reel 10°-10°
Carrier Tape 105-10°
Cover Tape 104-10%°

Date Code YWW:

Y: Last digit of year
‘ Vi ) WW: Work week
AA = Project Name Designator:

AX: Tron
F = Factory Location:
M: Knov Factory KEM3

C: Knowles Factory KES2
7 P: Knowles KE

20D barcode "ABCDEFGHIJKLMMNOP":
Unigue Job Identification Number for product traceability

Dimensions are in millimeters unless otherwi C
Vacuum pickup only in the pick area indicated in Mechanical Specifications

Tape & reel per EIA-481.

Labels applied tly to reel and external package.

Shelf life: Twe (12) months when devices are stored in the factory-supplied, unopened ESD moisture sensitive bag under the maximum environmental conditions of
30°C, 70% R.H.

e



5.Solder Reflow Profile
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Profile Feature Pb-Free
Average Ramp-up rate (Tspax to Tp) 3°C/second max.
Preheat
o Temperature Min (Tsmin) 150°C
e Temperature Max (Tsmax) 200°C
o  Time (Tspn t0 Tomax) (ts) 60-180 seconds
Time maintained above:
e Temperature (T\) 217°C
e Time (t,) 60-150 seconds
Peak Temperature (Tp) 260°C
Time within 5°C of actual Peak Temperature (tp) 20-40 seconds
Ramp-down rate (Tp to Tsmax) 6°C/second max
Time 25°C to Peak Temperature 8 minutes max

Notes: Based on IPC/JDEC J-STD-020 Revision C.
All temperatures refer to topside of the package, measured on the package body
surface.



6. Additional Notes ;¥ =ZEIn

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

(B) ESD moisture sensitive bag under maximum environmental conditions of 30°C, 70% R.H.
(C) ERIUI: 1E 30°C. 70%AHX IR E W RKIABESRAE T, B &l A8 L) SR FTIT
ESD BRIy, CRETHIN+ = (12) DMH.
(D) MSL (moisture sensitivity level) Class 1. MSL K- 8UBMEKT) 1 .
(E) Maximum of 3 reflow cycles is recommended. i % 3 ARG
(F) In order to minimize device damage: A | RE/b & &k
e Do not board wash or clean after the reflow process.
o IR, MMFHEATHURTEETE
e Do not brush board with or without solvents after the reflow process.
o [RMRIE, ASLEAVEFIETCIE ARG BT R .
e Do not directly expose to ultrasonic processing, welding, or cleaning.
o ANEEFERE A A PR PR SRR B .
e Do notinsert any object in port hole of device at any time.
o ATAN B HR AN ELAE B 1 I 1 FL Pl A AT AT P44
e Do not apply over 30 psi of air pressure into the port hole.
o AE(a HALMEINEL 30 psi (%
e Do not pull a vacuum over port hole of the microphone.
o THIIHE A AIRRLIE Z T R AL
e Do not apply a vacuum when repacking into sealed bags at a rate faster than 0.5 atm/sec.

o HLUHIL 0.5 atm/sec FIHEE FUH G A B AR Iy, AZEH H A

7.  MATERIALS STATEMENT #+#4} /&84

Meets the requirements of the European RoHS directive 2011/65/EC as amended.

Meets the requirements of the industry standard IEC 61249-2-21:2003 for halogenated substances and
Knowles Green Materials Standards Policy section on Halogen-Free.

Ozone depleting substances are not used in the product or the processes used to make the product,
including compounds listed in Annex A, B, and C of the “Montreal Protocol on Substances That Deplete the
Ozone Layer.”

R 2AE1T BRI RoHS 15 4-2011/65/ECH EE 3K

FFE AT ARHEIEC 61249-2-21:2003 5K F 1 44 i FlKnowles &3 (o A4 R AR HE IR #0706 F o 2 IR
7 B T I LR TE A RAAZ M, S O T A R AE W BT I SRR R W
EY MHEAL BRICH I H Itk &4



8.REVISION HISTORY: Z&A
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