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Ultra-Low Power Omnidirectional Vibration Sensor
(SMD)
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Description / ZhEEMER

KD1901S is a miniature SMD omnidirectional vibration sensor designed for motion and
vibration wake-up applications. The sensor remains in a stable non-operating state under
static conditions, and once any vibration or movement occurs, it generates pulse-type
switching signals to activate the external circuit. With continuous motion, the output pulses
will continue accordingly.
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The internal ball-contact structure enables highly sensitive detection in all directions,
without requiring additional signal conditioning. The device operates with extremely low
current, typically as low as 50 nA or limited only by a single external resistor in the
application circuit. Its compact mechanical design and practical functionality significantly
improve and replace the traditional mechanical vibration sensing structures, making it ideal
for low-power motion detection and wake-up systems.
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Features / 7= /m4& it

¢ SMD omnidirectional vibration sensor with miniature rolling-ball structure

Wi b ST AR L A, SRR BR G M i

¢ Generates pulse output when vibration, shock or motion is detected, enabling wake-up sensing
FEZERAN . hai iz s 3L BV e bk b5, B E A T e

¢ Ultra-compact design for easy integration into space-limited devices.

PRFR/NTG, & T2 B 52 R R A 77 i

¢ High-temperature resistant shell (up to 400°C) with vacuum core-shell process and premium
electroplating finish; service life up to 1,000,000 cycles.
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¢ Meets RoHS and REACH SVHC environmental compliance standards.

FEIFFE RoHS 5 REACH SVHC M RARitE .

¢ Fully tested and hermetically sealed to provide dustproof and waterproof performance.
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Applications / [ F 4k

This SMD omnidirectional vibration sensor is designed for motion wake-up and vibration
detection, suitable for compact devices requiring low power consumption and reliable

triggering.
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Typical applications include:

SR N FH B

* Smart pens and handwriting devices
BaeE M BE &

* Wearable and portable electronics
A AT HE A

» Anti-theft and motion alarm systems
Raebi i 5k 24

e Automotive electronics & GPS / GPRS trackers
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IR T 5 GPS/GPRS iBEi#s
e TPMS, RFID smart tags
JRIEMEI (TPMS) « RFID % REARZS
e Smart home products (lighting, locks, garbage bins, humidifiers, etc.)
Maexmre i (UL Baedl. bR, Iniedss)
® Remote controllers and power-saving triggers
TE 5 254G LA
e Consumer and interactive smart devices

HP T 5 A3 %

Product Specification / J= 5 #ik%

Rated Voltage %€ H & 0.5-36Vdc

Rated Current %l FL 50nA (0. 05pA)  -10mA
Contact Resistance #&fi F.fH 30 MQ Max

Insulation  Resistance 4%k HifH >10MQ

Temperature Range Y& -40°C~85°C

Vibration Lifetime #2175 = 1,000,000 cycles

Functional Characteristics / IhEe4sit

1. Operating Principle / TfEJF#
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The KD1901S vibration sensor operates using an internal free-moving metallic ball that forms

intermittent contact with electrodes as vibration or displacement occurs.
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When the device is static, the output remains in an open (non-conductive) state.When vibration
or movement is detected from any direction, the bouncing motion of the ball generates rapid
contact pulses, triggering the wake-up circuitry of the application device.
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2. Omni-Directional Sensitivity / 275/ R 8 R

The sensing mechanism allows the ball to move freely within a 360° cavity, enabling vibration

detection regardless of orientation.
TRERWILE 360° YOI H Hizsl, SEIZsEJ7 A JCAE AR A

Sensitivity is optimized along the four major axes (0°, 90°, 180°, 270°), providing reliable
performance under random vibration conditions.
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A visual representation of direction-based sensitivity is shown in the diagram below.
RPLHAES I T ERE.
senstitivy
BLower
90" / W Higher

o

o

3. Switching Behavior / JF3< M M AR
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The device is normally-open (NO).
7 g T T AR

Upon vibration input, the output transitions from high impedance to conductive state,

generating pulse signals determined by the vibration amplitude and frequency.
APRBN AR, i i PO SEIRES, AR RS R B AT A ok b g HE A5

=,
4. Power Consumption Behavior / ThfE45{E

This is a fully passive device that requires no bias power to operate.

AR RGN e A de . Jo 5 SRSl L B R N

Power consumption depends only on external circuitry resistance applied in the user design.

DHFEACH T FH 7 B2 o o e B — BRI e P s

Mechanical Dimensions / MBI~}

Mechanical dimensions are shown as follows. All dimensions are in millimeters unless otherwise
specified.

PR UM ST U R, BRI AL, AL R

0.6mm 1.0mm 06mm
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>
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- 3 5 1.56mm
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3 o 3

"n" 3 1.6mm
2.2mm
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Application Guidance / N5

1. Sensor Evaluation {522 V44

The KD1901S omnidirectional vibration sensor does not require power-down during standby.
The sensor remains in a stable conductive state when resting. Small vibrations may still
cause pulse output; therefore, microcontroller software filtering is recommended to ensure
correct wake-up behavior.

KD1901S 4 [ 4RENL R AFLEFF VIR N O FT Wi . A% BRESE T LN R FRESE TR,
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If DC-level sensing is used, hardware filtering alone may not fully suppress micro-motion
noise. A high-pass filter can be added to ensure a well-defined resting output if required.
FEEmR PR ST, DUREERE S IER] R0 1% 56 A il R 3l e s

U RBRR A B HET 75 5K, PR e IR B 7 SR i A 2 fan

For application logic, MCU should monitor state transitions(Open - Close or Close - Open)
rather than the static ON/OFF state.

PP ARG 5, MCU NSRS CHHINOT 2 Sl s Sl R W), A
Fe RREE R RR I FE PR

time

Noise {]
Noise
Noise |}

Sensor at rest
Sensor at rest(
Sensor at rest(
Sensor at rest|

Figure 1:Micro vibration sensor.contacts not necessarily closed at rest (idealized plot)

‘/,Aua side

r > bottom side

& clectrical solder nade

Figure 2:Micro vibration sensor,micro sphere at rest, contacts not necessarily closed

2. Recommended Application Circuit 3 NFH B %
2.1 Basic Connection ZZs%4: Fi %
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Below shows correct and incorrect circuit connection examples for motion / wake-up

sensing:

CAN7- Bl o 1 s A /g B A N0 FR) L A AR DR 40 «

MICRO

c1
i

\'2 High_Z

Design Notes / & 1HF &SIl

MICRO

T
VoFiLT i, High.2

eSelect pull-up resistor based on current consumption and MCU |O characteristics

Egr A FEAKHE R GETIAE S MCU 1/0 R PEik

eSoftware should perform debounce and event count filtering

BAF TN L B EA T oL g

*The filtered version improves noise immunity in high-sensitivity design
DI HL P T T v R USRS N P

Do NOT short sensor directly to power rail

N B B L

R1 > 1KOhm
Imax < 2mMA

vibration sensor
@

g
7
<t

2.2 Sensitivity Adjustment Circuit (Filter Circuit) R B B EE GIIEHK)

If reduced sensitivity is required for noise or micro-motion suppression,a capacitor can
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be added as shown below:

A i PR R BB ATRE G e 5 i R B 39 e sl e, TG I s, RUACHER AR

To reduce unwanted small-amplitude vibrations or random noise triggers, an RC filter
network can be added at the signal output. As shown in below, capacitor C1 and

resistor R2 form a low-pass filter that limits transient pulse current and smooths the
output signal.

N T BEAR 59 R B BB L 75 S S AR Ak A, T EAS S im g N RC BB 2%
WNEPR, BE CL SHFE R2 A AR BER B #, T PR 25 Fk e e 0
B S S AT AL B

When the impedance of capacitor C1 becomes low (e.g., under high frequency
vibration), the filtering effect becomes stronger and the pulse output width is reduced.
L CL PR (7R m R IRBN A ) I, DERRCRIG 38, oyt ko 58
LES TR

High-value resistors help reduce power consumption, but the total circuit impedance
must be considered when designing wake-up response timing.

ey BEL{EL FELBELA B BRAR T, (E 75 5 18 P g A BEL X el i 7 18] ) 5 1 o

Application Circuit
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Basic Circuit Unsuggested Circuit Filter Circuit
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Soldering Characteristics / 122454

Manual Soldering

TR

e Max tip temperature: 300°C +5°C
JEERIRE 300°C £5°C

e Max contact time: < 3 seconds

PEfiliy (] <3 P

Reflow Soldering (SMT)
[FlEEE (SMT)
e Preheating / AW BL

Preheat the PCB so that the copper surface temperature reaches 180°C, The preheating
duration should be 2 + 0.3 minutes before entering the reflow soldering zone.

FH AR P R R R T R IR B 180°C, FRERE N IR X AT PR FF 2+ 0.3 24F.
* Reflow Soldering / [FIJiF T B

The peak temperature on the copper surface shall not exceed 260°C, and the duration
above peak temperature must be £ 5 seconds, then the PCB should move to the cooling
zone.

[ea] 0 X5 N6 97 3 T Ve (B0 IR FE AR 260°C,  HL7R VARG BE DA b s S I )20 < 5 8,
b 5 A ENX

Temperature(C)
Maxsi 260, [ s o
200 +
. 180} e s
Flux Requirements VI Se—
BIEFRIE SR 100 |
® Do not use strong acid or alkaline flux 50 -
B LI D S L
3~4 minutes

General Caution

HE

* Avoid mechanical stress during and after soldering
PRFEL AR SR R SN /g

¢ Do not reflow more than twice

Time inside sodering equipment
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AN RIAL R P I
e Allow full cooling before handling

R AV HTE 2098 Eh 8BS 1% 251

Packaging/t.%&

Tape&Reel packing ‘
ity 1% |

EFFEL
4000pcs/Packing yoooco
4000pcs/H%

Notes & Safety Instructions/ {3 = 5+ il

1. Perform application-specific verification before use.

Before using this product, perform necessary tests and verification under actual application
conditions to ensure proper functionality and reliability.

FEAS R A= i 2 017, AR ST BR B FH PR S A0 5% AR AT 0 ) Th R 5 P SEPE DI, AL 7=
it BE 1 AR K

2. Use this product according to its intended purpose and specifications.
Refer to the datasheet for product characteristics, performance limits, and recommended

operating conditions.

TR AR TR RE PR B 5 Hh R 3 FH 2 PR T A
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3.This product is not intended for life-support, safety-critical, or high-reliability systems.
Do not use the product in medical life-support equipment, safety protection systems, or
devices requiring extremely high reliability.

AP ST By AR R R . KR R G A R R T SR R

4. Avoid contact with corrosive or conductive substances.

Keep the product away from acids, alkalis, corrosive chemicals, moisture, and conductive
liquids to prevent damage.

Also avoid placing the product near strong magnetic or ferromagnetic materials.

TEREGL T AR YE . B TR S R A (K, B0 . BLBTHRIR
[ s 38 g vt LT R 0 R T T P AR B A
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