
55044_Divider_P01.indd 12 9/10/16 1:30 PM



Series DSTilt Switch

K

In
d

ic
a

to
rs

A
cc

es
so

ri
es

Su
p

p
le

m
en

t
Ta

ct
ile

s
K

ey
lo

ck
s

Ro
ta

ri
es

Pu
sh

b
ut

to
ns

Ill
um

in
at

ed
PB

Sl
id

es
Pr

og
ra

m
m

ab
le

Ro
ck

er
s

To
uc

h
Ti

lt

K3

To
gg

le
s

www.nkkswitches.com

Photo interrupter, rather than contacts, ensures
high reliability. 1 million operations minimum.

Sealed construction for protection from environmental
elements, including hydrogen sulfide, sulfur dioxide,
and nitrogen hydroxide. Terminals are made of
ammonia-resistant materials.

Totally sealed body allows process compatibility for time-
and money-saving automatic soldering and cleaning.

Space-saving compact dimensions allow high density mounting.

Internal steel ball movement allows functionality of 360°
circumference rotation.

The DSB series switch is well-suited to meet product safety
concerns due to normally closed (on) status.

Crimped terminals ensure secure mounting and prevent dislodging
during wave soldering.

The switch is triggered when tilted beyond ±30° of the horizontal.

DSB

DSA

Environmentally friendly, contains no mercury.

High contact reliability due to sealed body.

The switch is triggered when tilted beyond ±10° of the horizontal.

PCB adaptor available as an accessory.

DSB

DSA

Actual Sizes

Distinctive Characteristics
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DSA SWITCH PART NUMBER & DESCRIPTION

Sealed Body

DSA01

DSA SWITCH SPECIFICATIONS

Mechanical & Electrical Specifications

Poles and Circuits: Single Pole Single Throw ON – OFF

Operating Range: ON Angle = 10° ~ 170°; OFF Angle = 190° ~ 350°

Resistive Load: 0.1A @ 12V DC

Contact Resistance: 100 milliohms maximum

Insulation Resistance: 50 megohms minimum @ 250V DC

Dielectric Strength: 250V AC for 1 minute minimum between terminals

Mechanical Life: 100,000 operations minimum

Electrical Life: 100,000 operations minimum

Environmental Specifications

Operating Temperature Range: –10°C ~ +70°C (+14°F ~ +158°F)

Storage Temperature Range: –25°C ~ +85°C (–13°F ~ +185°F)

Contact Bounce (for reference): 500ms maximum

Humidity: 90% humidity for 96 hours @ 40°C (104°F)

Vibration (for reference): Frequency range 10Hz ~ 500Hz for 2 hours; 2 directions; Acceleration: 0.2G

Notes: 1. Do not install switch near vibration source.
2. Terminals should not be exposed to liquid.

Materials & Finishes

Housing: PBT

Rubber Rings: Nitrile Butadiene Rubber

Contact Balls: Brass with Silver Plating

Terminals: Brass with Silver Plating

SPST ON – OFF

Processing for AT094 PCB Adaptor

Soldering (with PCB Mount Holder): Wave Soldering: See Profile A in Supplement section.
Manual Soldering: See Profile B in Supplement section.

Automated Cleaning: Hand clean locally using alcohol based solution.
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TYPICAL SWITCH DIMENSIONS

160˚

160˚

10˚ 180˚
10˚

90˚

270˚

10˚
10˚

0˚

θ

Unstable
Connection

Unstable
Connection

UP
ON

OFF
DOWN

Operating Range Cross Section

OPTIONAL ADAPTOR

(29.97)
1.180

(1.02)
.040

Dia Typ

AT094 Materials:
PCB Adaptor for DSA01 Holder: Polypropylene

Spring: Spring Steel with
Nickel Plating

PC Pins: Brass with
Nickel Plating

PCB Footprint

Assembled DSA Switch & Adaptor

DSA SWITCH SPECIFICATIONS (CONTINUED)

+

(34.93)
1.375

(13.0)
.512

(12.7)
.500

(11.89)
.468

(0.78)
.031

Dia Typ

(29.97)
1.180

Allow 500ms settling time between states.

(11.5)
.453

Dia

Part No.
This End

(4.9) Dia
.193

(1.0)
.039

(1.0)
.039

(29.3)
1.154

1 2

(7.4)
.291

Dia

Terminal numbers are not on the switch. DSA01
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DSB SWITCH PART NUMBERS & DESCRIPTION

ON-OFF Status

Straight
PC Terminals

DSBA1P  DSBA1H

DSB SWITCH SPECIFICATIONS

ON-OFF Status

Right Angle
PC Terminals

Mechanical Specifications

Mechanical Life: 1,000,000 operations minimum

Electrical Life: 1,000,000 operations minimum using applicable circuit

Environmental Specifications

Operating Temperature Range: –25°C ~ +80°C (–13°F ~ +176°F)

Storage Temperature Range: –30°C ~ +85°C (–22°F ~ +185°F)

Humidity: 85% humidity for 500 hours @ +85°C (+185°F)

Vibration: 10Hz with peak-to-peak amplitude of 10mm traversing the frequency range
& returning in 1 minute; 3 right angled directions for 500,000 cycles

Shock: 100G (981m/s2) acceleration (tested in 6 right angled directions, with
5 shocks in each direction)

Notes: 1. Prevent exposure to magnetic fields.
2. Do not install switch near vibration source.

Materials & Finishes

Housing: Glass fiber reinforced polyamide (UL94V-0 flammability rating)

Base: Glass fiber reinforced polyamide (UL94V-0 flammability rating)

Terminals: Phosphor bronze with tin plating

Absolute Maximum Ratings
Temperature at 25°C

Symbol Rating Unit

Input

Forward Current IF 50 mA

Reverse Voltage VR 5 V

Power Dissipation PD 75 mW

Output

Collector-Emitter Voltage VCEO 30 V

Emitter-Collector Voltage VECO 3 V

Collector Current IC 20 mA

Collector Power Dissipation PC 50 mW

Total Power Dissipation Ptot 100 mW

55044_K_DSA & DSB Tilt Switches.indd 6 9/10/16 12:02 PM
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VCC = 5V
R2 = 100kΩ

IF = 19mA (VCC = 5V, R1 = 200Ω)
VF of the LED Maximum = 1.3V

Circuit Design Considerations

R1 R2

VCC CCV

oV

FI

1 ANODE

2 CATHODE 4 EMITTER

3 COLLECTOR

DSB SWITCH SPECIFICATIONS (CONTINUED)

PCB Processing

Soldering : Wave Soldering: See Profile A in Supplement section.
Manual Soldering: See Profile A in Supplement section.

Automated Cleaning: Use alcohol based solution at 50°C maximum. Do not submerge over
2.0” (5.0cm) for 1 minute maximum. Do not use organic solvents.

Operating Characteristics

Operating Angle Return Angle

Circuit Characteristics (ON-OFF) ±30° to ±60° Minimum 10°

Output VOL VOH Output VOH VOL

Output Characteristics VOL with Photo transistor ON: 1.0V maximum (horizontal)
Output Characteristics VOH with Photo transistor OFF: 4.0V minimum (inclined at an angle of –60° minimum)

Moving
Point Point

Moving

Output Characteristics L

Return Angle

Output Characteristic
s H

– Degree Angle

Reference Point

+ Degree Angle

Moving
Point Point

Moving

Output Characteristics L

Return Angle– Degree Angle

Reference Point

+ Degree Angle

Output Characteristic
s H

Straight PC Right Angle PC

Output Characteristics
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TYPICAL SWITCH DIMENSIONS

DSBA1P Terminal numbers are on bottom of switch.

Straight PC

DSBA1H Terminal numbers are on bottom of switch.

Right Angle PC

(10.0)
.394

(9.5)
.374

(8.8)
.346

(0.4)
.016

(0.4) Typ
.016

(11.9)
.469

(9.0)
.354

Dia

(3.5)
.138

4 1

3 2

(0.9)
.035
(3.1)
.122

(5.1)
.201

(3.1)
.122

(11.9)
.469

(5.1)
.201

(1.3) Dia Typ
.051

2 Cathode 3 Collector

1 Anode 4 Emitter

(10.0)
.394

(9.5)
.374

(9.0)
.354

Dia

(11.9)
.469

(8.8)
.346
(7.7)
.303

(5.1)
.201

(3.1)
.122

(0.4)
.016

(0.4)
.016

(1.5)
.059

4
1

3
2

(0.9)
.035

(11.9)
.469

(3.5)
.138

Typ

2 Cathode (3.1)
.122

(11.9)
.469

(5.1)
.201

(1.3)
.051

3 Collector

1 Anode

4 Emitter

DiaTyp

MOUNTING OPTIONS

PCB PCB

Install switch at an angle less than ±3° from the mounting surface.

PCB mounting option for Straight PC PCB mounting option for Right Angle PC

55044_K_DSA & DSB Tilt Switches.indd 8 9/10/16 12:02 PM



Broadcast Medical

Industrial Automation Construction Transportation

NKK Switches is known throughout the world as the industry leader of electromechanical switches and
manufacturer of the widest range of illuminated, process sealed, miniature, specialty, surface mount and
programmable switches. With over 3.5 million switch options, all products are designed with innovation,
high reliability, customization and a commitment to excellence.

NKK’s sales and engineering teams are dedicated to providing technical expertise and outstanding
customer support.

Our manufacturing centers are ISO 9001 and ISO 14001 certified and feature state-of-the-art production
and testing facilities to assure the highest quality products.

Please visit www.nkkswitches.com for NKK Sales Representatives and Distributors in your area.

NKK Switches
Over 65 Years of Innovation
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USA
Headquarters
for the Americas

Design and Manufactur ing of Al l Products

Widest Select ion of Electromechanica l Switches in the Industry

Free Onl ine 3D CAD Models with over 500,000 Product Var iat ions

Custom Products for Speci f ic Appl icat ions

High Qual i ty and Envi ronmenta l ly Safe Products (RoHS, REACH)

ISO Cert i f ied Faci l i t ies

www.nkkswitches.com

Available Worldwide
Over 65 Years of Engineering Excellence
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Warranty: All NKK products are warranted against defects in workmanship, material and construction for a period of one (1) year from the date of
shipment if the products have been properly installed, used, and maintained. There are no express warranties of merchantability or fitness for a particular
purpose. Materials, finishes, and component parts are subject to change without notification.

Catalog No. 1615 October 2016

Germany
European Liaison Office

China
Headquarters
for China

Japan
Corporate Headquarters

Hong Kong
Headquarters for Asia

55044_a_Cover_1.indd 2 10/4/16 9:18 AM



Corporate Headquarters

NKK SWITCHES CO., LTD.
Kawasaki-shi, Japan
Tel: 81.44.813.8001 / Fax: 81.44.813.8031
www.nkkswitches.co.jp

Global Offices:

Americas
NKK SWITCHES OF AMERICA, INC.
Scottsdale, AZ USA
Tel: 1.480.991.0942 / Fax: 1.480.998.1435
www.nkkswitches.com

Asia
NKK SWITCHES HONG KONG CO., LTD.
Kwai Chung, N.T., Hong Kong
Tel: 852.2366.6634 / Fax: 852.2366.6803
www.nkkswitches.com.hk

China
NKK SWITCHES CHINA, CO., LTD.
Shanghai, China
Tel: 86.21.6249.6574 / Fax: 86.21.6248.3375
www.nkkswitches.com.cn

Europe
NKK SWITCHES CO., LTD.
Frankfurt, Germany
Tel: 49.61.96.400.187 (English) / 49.61.96.400.189 (Deutsch)
www.nkkswitches.eu
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