Technical Specification

TS-DG-00001

C“%s @5 a0

04 2023, Jan 6 H. Qin J. Wang

03 2022, Jul 27 H. Qin J. Wang

02 2020, Nov 16 H. Qin J. Wang

01 2017, May 5 H. Qin J. Wang

00 2017, Feb 9 H. Qin J. Wang
INDEX DATE NAME SIGNATURE EMS

ZF Electronics (Zhuhai) Company Limited

Issued by: PM  File name: TS-DG-00001

Index: 04 Date: 2023, Jan6th 1/8




Table of Contents

1. General CharaCleriSHCS .......ooiiiiiiiiii et e e e e e st et e e e st e e e e e eanbree s 3
Y o] o)1 o= (o o H PP UPSUP PO PPPN 3
1.2 Operating TemMPpPerature RANGE........coo i ittt sttt e e e et be e e e eaanes 3
1.3 Operating Relative HUMIAItY .........oooiiii e e 3
1.4 Storage Temperature RANGE.........cuuiiiiii et e e e ranee e s 3
1.5 TSt CONAILIONS. ...ttt e e e e e e e bt ee e e s e nbe e ee e ebanbe e e e sbeneeeeaanes 3

2. Appearance, Structure & DIMENSIONS .........uiiiiiiiiiii et e et e e s st e e e e e e s beeeeeannes 3
2.0 ADPEAIANCE. .....eeeii ittt ettt ettt et e st e b e e e e e ah b et e et e e aa b e bt e e e e b be e e s e e b e beee s e e arene e as 3
2.2 StruCtUre & DIMENSIONS ...ttt e et e e e e e e e e e e s e e s enene et ae e e e eeeeeaaeeeeeeeaneaseaannnnnnes 3
A B 1V =T T T 1= PSPPI 3

T Y o Tl A= = =T Lo = 1 SRR 3

4. Initial Electrical CharaCteriStiCS. ........iuiiiiiiiiie ettt e e st e e e e st ee e e e enesbeeeessnnneeeeeennnes 3
o B 070 =Tt =TT 1S3 = T Lo SRR 3
4.2 INSUIAtiON RESISTANCE. ... ..uiiiiiiie ettt e e e s ettt e e e ettt eeee e snbeaeeeaanstaeeeesaneees 3
Rl B 11 = Yo (oY o] | = To = T SRUSUPRPR 4
L = To 1N [T {10 T PP PPUPPUTS 4

5. Initial mechanical CharaCteriStiCS. ........iuiuuiiiieiiiii et e e e s et e e e e ssnna e e e e nnneeas 4
ST O oT=T =1 (1o Lo T o] o7 = T PP U UUPPPPPPN 4
5.2 REICASING FOICE. ...ttt ettt e e bbbt e e e s ehab et e e e s bt bt e e e enb bt e e e e nrbeee s 4
LR N 1= Y= o 71 oo SRR 4
R @] oT=T =1 1Te] g N o 1] 11T ] o RO PPPUPPT 4

6. MechaniCal CRaraCteriStICS ...........ueeiiiiiiiie ettt e et e e e s bt e e e e s e e e e e e nnreeeaas 4
6.1 Terminal SIrenGth... ... et e et e e e e e e b e e e nne s 4
LoV o) - i ) o PR 4
LG TR 3T o1 USSR 4
LS S To] [ [T =] o] 11 Y2 PRSP PP 5
6.5 Solder Heat ReSISTANCE ........uuiiiii e e 5

7. Durability CharaCteriSICS .......c.uiiiiiiiiee et e et e e e e st e e e s et e e e e esnteee e e e enneees 5
7.1 Mechanical Lifetime WIthoUt LOAA .........cooiiiiiiii et e e 5
7.2 EleCtroniCs LIfEtIME .....uueiiiiieiee ettt e sttt e e e e st te e ee e nnte e e e e e nntaeeens 5

8. Weather Resistance CharacCteriStiCS ..........cueuiiiiiiiiiii et e et e e st e e e e et eee e ennees 6
8.1 LOW tEBIMPEIAUIE... ...ttt e e e e e e e e e e e e e e e e e e e e e e e ee e eeaeeeeae s 6
I o e AT =T 0] o= = 1 (U= T PRSI 6
8.3 Heat and Humidity RESISTANCE .......coiiiiiiiiiii et e e e s ae e 6
8.4 TemMPErature CYCING ....ccouuiiiieiiiiiie ettt e e e se et e e e et ee e e e sasbeteee s s e nsbeeeesnsnsbeeeaesannaeeaanaan 6

LS IR =10 =T RSP 6

O o (=Y o= U o) EoT () U= SO 7
0 Ry =Y 1= | PR 7
10.2 Soldering and @SSEMDIY ........ooiiiii e 7
10.3 Assembly structure and Mechanical deSIgN .........c.ooiiiiiii i 7
10.4 MinimumM USING [08A ... ettt e e e e ab b e e e e enb e e e e e s aneeeeeeas 7
10.5 Operating ENVIFONMENT ..ot b e e se e e s bee e e e e ssraeeeeeannes 7
10.6 STOrage CONAItIONS ... .euiiiiiiiie ettt e ettt et e e e s e s b b be e e snan e e e e e enbbeeeeeanne 8
0 0 1 = PSRN 8

11. Appendix: Sketch of operating ParameEters ...........ocueiiiiiii i 8

ZF Electronics (Zhuhai) Company Limited Issued by: PM  File name: TS-DG-00001 Index: 04 Date: 2023, Jan 6th 2/ 8



1. General Characteristics

1.1 Application: This specification is applied to the micro switch for general applications.

1.2 Operating Temperature Range: -25°C to +125C

1.3 Operating Relative Humidity: <<85% at +5°C to +40°C

1.4 Storage Temperature Range: -25°C to +40°C

1.5 Test Conditions - Unless otherwise specified, the atmospheric conditions for making measurements and tests
are as following:
Ambient Temperature: 5-35C

Air Pressure: 86-106Kpa (860-1060mbar)
Relative Humidity: 25-85%RH

2. Appearance, Structure & Dimensions:

2.1 Appearance: The switch shall have good appearance, no rust, crack or plating defects.
2.2 Structure & Dimensions: Refer to the product drawing.
2.3 Markings: Refer to the product drawing.

3. Type Reference Matrix:

DG E 3 - AA
I I 7th & 8th digits: Lever type

Im
[=
>
>

g 3 , 2 = AA: Button
3rd digit: Electrical ratin {
gl g 4th digit: Contact type -
¥ LB: Lever (13.50mm)
E: 3(0.5)A 125/250VAC 3:SPDT LC: Lever (12.80mm)
F: 1(0.5)A 125/250VAC * 4: SPST-NO 6th digit: Terminal type LD: Lever (11.00mm)
G: 0.1(0.1)A 125/250VAC 5: SPST-NC LE: Lever (13.20mm)
1: Straight PCB solder LK: Lever (18.10mm)
*Optional can be customized 2: SMD PCB Solder LX: Lever (31.00mm) .
3: S-type bent solder LF: Lever (16.00mm) simulated roller
Y LG: Lever (10.00mm) simulated roller
Sth digit: Operating Force 4: Left bent solder LH: Lever (12.30mm) simulated roller
5: Right bent solder RD: Lever roller
E: Standard force 6: Smooth Straight solder A ... Other customized
7: Molded straight PCB solder L ... Other customized
8: Molded straight solder R... Other roller levers
4. Initial Electrical Characteristics:
ltem Criteria Test Method
4.1 |Contact Resistance 50mQ Max. Shall be measured at 10VDC 0.1A for silver contact and

3VDC 0.01A for gold contact by voltage drop method.

500V DC voltage is applied between each pair of terminals,
and between the terminal and exposed non-current carrying
metal parts for 60+5 sec.

4.2 |Insulation Resistance |[100MQ Min.
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i Dielectric Voltage DO d'i(z'ecmch ! Between terminals: 1000V AC shall be applied for 1 minute,
. reakdown sha Between terminals and grounded parts: 1500V AC shall be
oceur. applied for 1 minute.
Bounce time ON: 4 ms Max i .
44 OFF: 4 ms Max o sa:  [0SC I 1 L] I
lon]  [oFe]
Remark: Min testing voltage 3V.

5. Initial Mechanical Characteristics

ltem

Criteria

Test Method

5.1

Operating Force

5.2

Releasing Force

5.3

Free/Rest Position

54

Operation position

Refer to the product
drawings.

A static load shall be applied to the tip of actuator in operating
direction to change the component to operating position

A static load shall be reduced to the tip of actuator in operating
direction to change component from operating position to
release position.

When the switch is free, the distance between the operation
element end and the surface of PCB.

When the switch switched on, the distance between the
operation element end and the surface of PCB

6. Mechanical Characteristics

ltem

Criteria

Test Method

Actuator and

After test:

A static load shall be gradually applied to objects to be

6.1 |Terminal Strength - Electrically and tested for 5 sec. Each object can be tested once.
mechanically Actuator: 4.9N min.
performances shall |Axial direction of terminals: 9.8N min.
be satisfied. Other directions of terminals: 4.9N min.
6.2 |Vibration Test After test: Switch shall be fixed to the testing machine under required
- Electrically and mounting method, and be tested under following conditions:
mechanically (1) Vibration frequency range = 10-55 Hz
performances shall (2) Amplitude = 1.5mm
be satisfied. (3) Sweep ratio: 10-55-10Hz
Approx. 1 min.
(4) Method of changing the sweep vibration frequency:
Logarithmic or linear
(5) Direction of vibration: Three perpendicular directions
including actuating direction.
(6) Duration: 2 hours per direction (6 hours in total)
6.3 |Shock Test After test: Switch shall be tested under following conditions:

- Electrically and
mechanically
performances shall
be satisfied.

(1) Mounting Method: Normal
(2) Acceleration: 490m/s? (50G)

(3) Duration: 11ms 1/
(4) Test Direction: 6 directions _— -..—
(5) Number of shocks: 3 times per i 2

direction
(18 times in total)

Y
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6.4 [Solderability More than 75% of Switch shall be tested under following conditions:
immersed part shall be (1) Solder: Sn-3Ag-0.5Cu
covered with solder. (2) Flux: Rosin Flux JIS K 5902
(Except for cutting (3) Soldering Temperature: 260 + 5°C
Profile) (4) Immersing Time: 3+ 0.5 sec.
6.5| Solder Heat After test: Switch shall be tested under the following conditions:
Resistance - Electrically and (1) Soldering Temperature & Immersing Time(tin/lead-
mechanically free):
performances shall Wave Soldering: 260+ 5°C Max 5 sec.
be satisfied. Manual soldering: 350+£10°C Max 5 sec.
(2) Solder: Sn-3.0 Ag-0.5 Cu tin/lead-free.
(3) Flux: 25% Rosin, 75% methyl alcohol colorless
transparent solution.
(4) Immersing speed: 25(x6) mm/sec.
(5) Immersion Depth: be 1~1.5mm apart from the
assembly reference surface.
(6) The product should go through wave soldering
for 1 time under following condition.
Temperature profile of flow soldering
50l T Teeoe T
200
150
110°C 90sec
1001___ ________________
| 0 10 ZIO 3IO 4I0 5I0 6IO 7IO 8|0 9IO 1(I)0 1;0 150 1.’I30 1:10 1éO 1(|50 1%0
7. Durability Characteristics
Item Criteria Test Method
7.1 |[Mechanical Lifetime ~ |After test: Operation shall be performed continuously at a rate of
without Load - Contact resistance : 200 cycles per minute without load for 1,000,000 cycles.
1Q Max
- Insulation resistance:
10MQ Min.

7.2

Electronics Life Time

- Operating force range:
1+30% of initial value

- Other electrical and
mechanical
performances shall be
satisfied.

UL/ENEC/CQC: Under the condition of nominal load,
operations shall be performed continuously at a rate of 6
to 10 cycles per minute for 25,000 cycles.

No UL/ENEC/CQC (for DGG) certified: Continuously
operating at 50mA/30VDC for 200,000 cycles, 100% over-
travel, 20 cycles/minute, under room temperature.
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8. Weather Resistance Characteristics

ltem Criteria Test Method
8.1 |Low temperature After test: After storing at -25+2°C for 96 hours in chamber , the switch
- Electrical and shall be allowed to stand under normal temperature and
mechanical humidity conditions for 1 hour, and the measurement shall

be made within 1 hour after that. Water drops shall be
performances shall be

eliminated.
satisfied.
8.2 |High temperature After test: After storing at 125+2°C for 96hours in chamber, the switch
- Electrical and shall be allowed to stand under normal temperature and
. humidity conditions for 1 hour, and the measurement
mechanical

shall be made within 1 hour after that.
performances shall be

satisfied.

8.3 |Heat and Humidity After test: After storing at 40+2°C ,90-95% RH for 96 hours in chamber,

Resistance - Electrical and the switch shall be allowed to stand under normal

mechanical temperature and humidity conditions for 1 hour, and the
performances shall be |measurement shall be made within 1 hour after that. Water
satisfied. drops shall be eliminated.

8.4 [Temperature Cycling |After test: After 5 cycles of following conditions, the switch shall be

- Electrical and allowed to stand under normal temperature and humidity

mechanical conditions for 1 hour, and measurement shall be made within

performances shall be |1 hour after that. Water drops shall be eliminated.
satisfied.

0y 10~15min 10~15min
+125 | | I
+20 _ [ N
-25 1 N
S0min 30min
1 cycle

9. Remarks

Unless otherwise specified, the meaning of Electrically and mechanically performances shall be satisfied the
following conditions in test standard:

Contact Resistance

1 Q Max.

Insultation Resistance

10MQ Min.

Dielectric Voltage

1000 V AC for between terminals and 1500V for between terminals and
grounded parts, 1 minute.

Operating Force

The elastic force attenuation should be less than 30%

Other

The switch shall be no obvious abnormalities in appearance.
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10. Precautions for use

10.1 General:
The product is used mainly in electronic devices such as automatic devices, visual devices, home electrical

appliances, information devices and communication settings. If the products is intended to be used for other
endurance equipment requiring higher safety and reliability such as life support system, space and aviation devices,
disaster and safety system, it's necessary to make verification of conformity or contact ZF for the details before using.
This technical specification (TS) has validity only in connection with the current drawing. Different details on the
drawing have priority over the TS. Unless other information is given, all details described here have been defined
under room conditions, which means normal conditions (normal pressure, ambient temperature, acc. to ISO 554) and
the switches being tested in their rest position (not actuated). Details to the test conditions are described in the test
specification.
ZF has the sole and final right of explanation for all the contents included in this technical specification as well as the
other issues related to but not included in this technical specification.
10.2 Soldering and assembly:

(1) If there is force applied on the terminal during soldering, the terminal may deform and the electrical

characteristics may not be satisfied.

(2) The soldering conditions should be confirmed according to the actual production environment.

(3) Don't try to clean the switch with solvent or similar substance after the soldering process.

(4) Don't operate the switch if it is still hot after soldering.

(5) The switch might be damaged if using the water soluble flux, so make sure not to use such kind of flux.

10.3 Assembly structure and Mechanical design:

(1) The dimensions for the holes and the pattern on PCB should refer to the recommended dimensions on the
engineering drawing.

(2) Operating Conditions:

The allowable inclination of keying section is 90+3°.

(3) The switch might be broken if there is stress stronger than the specified is given on it. Take special care not
to stress the switch beyond its specification.

(4) If the switch is being used together other products, please confirm the compatibility of the specification, laws
and regulations. Please also confirm the compatibility of switch to be installed in the systems, machines and
devices used by customer. If you want to change the operating conditions of the switch, please consult with
ZF in advance.

10.4 Minimum using load:
Switch is not recommended using in DC load under 12 V 1 mA, otherwise it may cause poor contact.

10. 5 Operating Environment

(1) If the product is always used near sulfurate atmosphere or where exhaust gas from automobiles exists, it's
necessary to pay more attention because the switch performance may be affected.

(2) If the below parts or materials are used in the module where the switch is installed, directions below should
be followed:

A. For parts, rubber materials, adhesive agents, packing material and grease used for the mechanical part of
the device, don’t use any material that may generate gas of sulfurization or oxidization.

B. If silicon rubber, grease, adhesive agents and oil are used, choose the material that will not generate low
molecular siloxane gas, because the low molecular siloxane gas may form silicon dioxide coat on the
switch contact part, resulting of failing contact. Please contact ZF if you have to use above mentioned
substance.

(3) Don't use the switch in the environment with high humidity or other bedewing possibility, as it may cause
current leakage among the terminals.

(4) The effect caused by external dust intrusion: Because the switch was designed without dust-proof structure,
it may have failed contact due to the dust intrusion from the outer environment. When using the switch, it's
necessary to take dust-proof actions. Examples of dust intrusion, which should be prevented during the
operation:

A. The chips and dust come from the notch or hole of PCB in process, or other wastes come from the
protective material for PCB, such as newspaper, foam, polystyrene materials, may intrude into the switch.

B. The flux or solder powder being generated when stacking the PCB may intrude into the switch.

ZF Electronics (Zhuhai) Company Limited Issued by: PM  File name: TS-DG-00001 Index: 04 Date: 2023, Jan 6th 7 /8



10.6 Storage Conditions:

(1) In order to maintain the switch performance and the solderability, the switches must be stored under the
following conditions:
(OTemperature of -10°C to +40°C, with humidity lower than 75%RH.
@Avoid to store in the environment containing corrosive air.
(®Avoid to keep in the location with direct sunlight.
(2) Store using the standard packing without exerting force, self-lock switch should be kept in released position.
(3) The standard storage period is 3 months, maximum up to 6 months, preferably to be used as soon as
possible. After opening the package, you should put the remaining switches in a sealed plastic bag to isolate
from damp and corrosive air, moisture proof measures are recommended.

10.7 Others

Please comply with the following guidelines:
(1) The prohibited items which may cause fire and fume:

@ It might cause fire if the rating exceeds the specifications. Never use the switch beyond the rating.

If the rating may exceed due to some abuse or abnormal usage, please take protective measures such as
protective circuit to shut down the circuit when overload.
(2) Precautions for the safety using of products:

(D Although we are confident in switch quality, we cannot deny that there’s still little possibility of performance
deterioration, short or open circuit, etc. Therefore, please make careful plan when application designing,
to evaluate the effect when failure of individual part occurs, to ensure the product safety.

@ Prepare the system with protective circuit and protective devices for safety purposes.

(@ Prepare safety standby circuit to prevent the whole system shutdown caused by individual failure to
ensure safety.

11 Appendix: Sketch of operating parameters
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