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SMD Photoelectric Ball Tilt Switch for 360°
Omnidirectional Tip-over Detection
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Description / ZhEEMER

The KD1918S is a compact SMD photoelectric ball tilt switch designed for 360°
omnidirectional tip-over detection. It provides a digital output signal that changes state
when the device tilt angle exceeds a preset threshold. Multiple tilt detection angles such as
30°, 45°, 60°, and 75° are available and can be customized upon customer request. In
addition to horizontal tilt detection, it also supports vertical flip detection for enhanced
safety control.
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Its sealed internal photoelectric mechanism ensures stable response, long service life, and
excellent environmental resistance. The digital output can directly interface with MCU GPIO
to support a wide range of motion-triggered applications.
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Features / ;= m4& i

¢ Supports 360° omni-directional tilt detection

CHF 360° AT A A {3 sl

e QOutputs high level when upright; outputs low level when tilted beyond 30° +10° in any
direction

77 i ELL IS Y AR R DT M BURNE S 30°+10° B A I L

e Digital output can directly trigger MCU GPIO or other control circuits

Borfth, AT EBRR MCU GPIO B H: A 7 il Ha

e Compact SMD package saves PCB space, ideal for miniaturized designs

W ON R, A peB A=), EHTRE &

¢ High-temperature and RoHS-compliant materials, core-shell structure + vacuum manufacturing
ensures long life and high reliability

KA ER #F5 RoHS MIMRMEL, SiGHsiaii SiEshliE T, HFak, TiEts
¢ Fully sealed structure, waterproof and dustproof; 100% factory tested

B EBIK B4y, ) AT 100%

Applications / [ FH 45,

This tilt ball photoelectric switch is designed for reliable tip-over and motion sensing,
especially for devices with limited internal space and high reliability requirements.

IZBRHR B BT OIE H T3] 123077 [a) . LA, el id H T2 8] 52 BR AN
AT EEPEZER I o

Typical applications include:

SN AL

» Tilt safety protection circuits (e.g., tip-over power cut-off)
AR 2 A PRAP B CUnB (30 b rE S D

* Smart home appliances (fans, heaters, air purifiers, etc.)
HREF FHHAS (RUs . BURSS . a5

* Portable and wearable electronic devices

S A ol i

e Consumer electronics and motion-triggered devices
TH T s Sk RS

e Industrial control and device attitude monitoring
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e Motion detection for service/educational robots
MR 55 /2B WL as NS /el

* Toys and interactive smart products
R S5 Re BBk

Electrical Characteristics / HES 444

Supply Voltage (Vcc) 45-55V
e

Operating Current (Icc) 6-10mA
TAEHIR

Output Type (High/Low level definition) Continuous
R (TTL/CMOS, = PR B SE D e o2 Sl
Response Time 5ms — 100ms
g I ]

Functional Characteristics / IhEE4RIE

1. Operating Principle / TYEJR#
The KD1918S tilt sensor operates based on a photoelectric ball mechanism.

When the device is upright, the conductive ball aligns with the internal optical path, allowing the
phototransistor to conduct and generating a high-level output.
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When the sensor tilts beyond the defined trigger angle, the ball shifts away from the optical
path, blocking the light and causing the output to switch to low level.

KD1918S MiAHE B &% K e IR BR 4504 T4 o
PR R BN, WA BIRER GRS R ER A, B SIE, T H R
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2. Trigger Angle Characteristics / fili & £ B4

The sensor features a defined output behavior based on tilt angle:

el B BURMM R AT v an

0° to £20° — Stable high-level output
0° £ +20° — AR E m T

+20° to £40° — Transition (uncertain) zone
+20° & +40° — fi AT X (AraeBkA)
Beyond +40° — Stable low-level output

L +40° — f AR E T

A visual representation of the trigger angle is shown in the diagram below.

il A BE AT 2 WL T A

A faE
Trigger angle B S%¥ES High-level signal

@ FWEES Uncertain signal
40° | | EHEES Low-level signal

Inputs  Veceld

3. Internal Circuit Structure / P EB R EH
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The internal structure includes a photoelectric detection module, protective diodes, and

two internal resistors (Rd and Rl). The output stage is an open-collector style, allowing direct

connection to MCU GPIO.

RS A S e IR ORI RS L A ERFRIFEFE (R AT R o it RAIT 4R
RS, FIEHES MCUGPIO HLFRHEF:.

Typical Internal Parameters / HL74 Py 2%

Parameter | Typical #L7{F Range 74 [l
Rl (Pull-up Resistor) [ 47 Hi.[H 3kQ 22k0-33kQ
Rd (Input Resistor) PR i Hi.BH 4300 3000-510Q
Vee 52 HEB - S AR HE 5V
290 s dded
|
11918S;
FAN i
i OQutput
Rd 2 RI <
o < Vee=5V
| . l RI=33k Q (22K Q-33k Q)
el Vee Rd=430 Q(300 Q-510 Q)
Mechanical Dimensions / MR ~F

Mechanical dimensions are shown as follows. All dimensions are in millimeters unless otherwise
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Reliability & Environmental Tests / A] §Eit 53R EEHR

fibi A

Operating Temperature -40°C to +85°C
BRI
Storage Temperature -10°C to +40°C

Salt Mist Test
THZE IR

95%RH, 40°C, 72 hours

Operating Lifespan
e 75 A

1,000,000 times @ 2 Hz

Electrical Lifespan

LA AT i

1,000,000 times @ 2 Hz
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Soldering Characteristics / 1424514

Manual Soldering

TR

e Max tip temperature: 330°C £10°C
JEERIE S 330°C £10°C

e Max contact time: < 3 seconds

i) <3 B

Reflow Soldering (SMT)

AR (SMT)

® Peak temperature: 255°C £10°C
WA iR 5 255°C £10°C

e Max exposure time: < 5 seconds

it <5

Flux Requirements

BOJERIZR

* Do not use strong acid or alkaline flux

I A5 T SR R

General Caution

HFE

* Avoid mechanical stress during and after soldering
PRI AR b JR S R S MU /)

* Do not reflow more than twice

AN RIA R P I

e Allow full cooling before handling

R AV HTE 20983 BA 14% 251
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Packaging/f,3&

Tape&Reel packing
Gty 0,20

4000pcs/Packing
4000pcs/#E EEEEEL

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

operating conditions.

T IR TR RE R B 5 Hh R R FH 2 AT A

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 A AS T By AR R R . KR R G B A R R TSR 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.

TE RS AR YE . B R RS R A (K B0 . BLBTHRIR
[ s 3 g ot BT R 0 R T 1 P AR B A
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