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Please use the check sheet.

Category Section Contents

1
under the 
actual use 
condition

1
the actual use

operating conditions.

2.  Safety 
precautions

1

2

3) Connection

4) Fail-safe

3.  Selection of 
relay type

1) Selection

Consideration points regarding selection

C
o
il

a) Rating

e) Coil resistance

• 
• 

• 
drop.

• 

C
o
n
ta
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t

e) Contact resistance

• 
the relay is used in.

• 

• 

• 
with actual load and actual application.

• 

• 
• 

M
e
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h
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n
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ris
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• 
use location.

• 

 Connection

d) Protection construction

• 

• 

• 
 

• 
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4  
Electrical life

1) General

2

3

of a relay.

40

switching arc is locally concentrated.

4)  Electric-discharge 

5

6

7) Motor load 1

8) Capacitor load

9) Resistance load
the rating control capacity.

10
current load

• 
contacts.

• 1 

11
actual use polarity.

12)  Voltage drop of 
power supply

the electrical life.

Lo
ad
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4  
Electrical life

13

condition.

14

15)  Coil short-pulse 
input 100

16
switching

17
switching

18

19)  Connection of coil 

circuit light-welding.

Lo
ad

Recommended zener diode
 • Zener voltage 24V or higher (12V rating)
 • Zener voltage 48V or higher (24V rating)
Recommended resistor
 • 680Ω to 1000Ω (12V rating)
 • 2800Ω to 4700Ω (24V rating)

20

21

Contacts

＋ 

Stray capacitance of wireAdded resistor
10 to 50Ω Wire

Equivalent circuit
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4  
electrical life

22
circuit

shorten and slight-welding.

50

Circuit

Contact

Diode

Ind
uc
tiv
e l
oa
d

 

10

2 to 3

Circuit

Contact

Ind
uc
tiv
e l
oa
d

 

Contact

Power
supply 

C

Lo
ad

 

No good

Contact

Power
supply C

Lo
ad

 

No good

to welding since energy is stored in C when the 

when the contacts close.
the contacts close.
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4  
 electrical life

23)  Connection of 
load

short.

Ry

E

Ry Ry Ry

E

Ry

Ry

 (a) 

Fig. (a) Good example (b) Bad example

(b)

Note that regarding the following circuit constructions with 2

Load

A B

B side OFF

Load

＋

＋

Load

＋

Load

Short current

＋

OFF

<2-coil relay (twin relay) or two of single-pole relays>

<Single-pole relay>

Arcing

24
inter electrodes

2

25 The two relays are connected in series as 

2 

2 operation is 

relay application in this dry-switching condition 

Contact load 

Relay No.2 Relay No.1

OFF

OFF

ON

ON
Relay No.1

Load current

Relay No.2

Timing chart:
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5.  Coil operate 1

2

characteristic
0.4% for 1

0.4% for 1°C.

3

4)  Twin-relay coil 

operation

5) Continuous current
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6.  Coil operating 
circuit

1

transistor

1  
 

R1

R2

Tr

Tr

Ry

Ry

Tr

Ry

R

(Good) Collector connection
This is the most common
connection, which operation is
usually stable with.

(Care)Emitter connection
When the circumstances make the 
use of this connection unavoidable, 
the voltage may not be completely 
applied on the relay and the 
transistor would not conduct 
completely.

(Care)Parallel connection
As the power consumption of the 
entire circuit increases, the relay 
voltage should be considered.

2  

3

Tr

Ry
Diode

Ry

Tr Zener diode

<Recommended circuit>

Take care of Area of Safe Operation (ASO).
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6.  Coil operating 
circuit

1

transistor

3  

IB

IC
IC

IB

Tr

Ry

Non-pulse signal Pulse signal (square wave)

Ry

OFF

ON

(No good)Without snap action (Good)Snap action

4  

safe snap action.
• E

relay coil.
• 2 is conducting and 

at point P when Tr1

• 

Tr1

RE

R2

R1

R3
Signal

P

Tr2

Ry

5  

Tr1

Tr2
VCESAT

About 0.7V

GND

Ry

Tr1

Tr2
VCESAT

About 0.1V

Ry

(No good)Darlington connection
• Due to excessive consumption
  of power, heat is generated.
• A strong Tr1 is necessary.

(Good)Emitter connection
• Tr2 conducts completely.
• Tr1 is sufficient for signal use.
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6.  Coil operating 
circuit

1

transistor

6.  Residual Coil Voltage 

10
 

 

Tr1 Tr2

I0

I0: dark current (No good)

Ry

●Connection to the next stage through collector

2 1  

due to noise.

IGT

RGK

R

C
S

Ry

IGT : There is no problem even with more than 3 times
 the rated current.
RGK: 1K ohms must be connected.
RC : This is for prevention of switching error due to a
 sudden rise in the power source or to noise.
 (dv/dt measures)

2  

1

2

3

4

S

Ry

Ry

H
ea
te
r
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7.  Contact 1

2)  Installation 
condition

8.  Contact 
resistance

1) Transient state

2
current

6 1

9 1)  Coil applied 

2
after installation

10.  Mechanical 
noise

1

use condition.

11.  Electrical 
noise

1

connected in parallel.
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12.  Usage 

condition

1
 

air pressure

• 
 

1

2 5 to 85
3 86 to 106

Note) 1

2
80

Humidity,
%RH

Temperature, °C

Allowable range
85

5

0 85-40

Avoid icing
when used at
temperatures
lower than
0°C

Avoid condensation
when used at
temperatures
higher than 0°C

(The allowable temperature range differs for each relay.)

• 
• 

85
20

• 
 

96±10

2 2

2

3) Silicone

around the relay.

4

5

6
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12.  Usage 

condition

7
condensation

8

9) Icing 0

condition of the actual usage. 

10

13. Installation 1)  Connector 
connection

connector.

connector.

14
design

1
consideration

1  

• 
• 
• 
• 

section.
• 

• 

TrTr B2

B1

A1C0

A

B

C0

A2 RyRelay coil Ry(No good) (Good)

Electronic
circuitElectronic

circuit

Constant
voltage

Constant
voltage

D
io
de
 b
rid
ge

D
io
de
 b
rid
ge

Relay currents and electronic circuit
currents flow through A and B.

●Relay coil currents consist only of A1 and B1.
●Electronic circuit currents consist only of A2
 and B2. A simple design can change safety of
 the operation.
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14
design

2

Standard hole Tolerance

0.8

±0.1

2.0 to 3.0
1.0

1.2
3.5 to 4.5

1.6

• 0.2 to 0.5  

 
0.2

• 2 to 3
• 1 lead in one hole.

3

copper-clad 1 15 to 1 2
1 15 to 1 2

10 to 15

150

Longitudinal
direction

Longitudinal

70

150

Longitudinal
direction
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15 1) Through-hole type

【1】Mounting of Relay

【2】Flux Application

【3】Preheating

 ●

 ●

 ●

sure that the relays don’t rattle.) Interference 

great. 

Bad example

 ●

relays.
 ●
 ●

Bad example

 ●  ●Preheat according to the following conditions.

100 °C or less

2

 ●

relay characteristics.
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【4】Soldering

【5】Cooling

【6】Cleaning

【7】Coating

 ●
soldering.
 ●

 ●
following conditions depending on the type of 
relay.
 ●

260°C or less

5 seconds

 ●Keep the tip of the soldering iron clean.

Soldering iron 30 60

300°C

3 seconds

 ●
of soldering heat.
 ●

 ●
 ●

case.
 ●

 ●
 ●

 ●

 ●

 ●

 ●

Coating
relays

Features

 ●Good electrical insulation.
 ●
contacts.

 ●
 ●
 ●
 ●
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15  2

①Paste Soldering

②Relay mounting

 ●

product.
 ●

insulation.

〈Screen Printing〉
Squeegee

Paste solder
(for screen printing)

Mask
Pad

PC board

〈Solder Dispenser〉

Paste solder
(for dispenser)

Pad

Air

Needle

PC board

Syringe

 ● 100

 ●

 ●
 ●  
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③Reflow

④Cooling / Cleaning

 ●

 
 

T3

T2

T1

T1=150 to 180°C
T2=230°C or more
T3=Less than 250°C
 t1=60 to 120 sec.
 t2=Less than 30 sec.

t1 t2

*1

①IRS profile

1

 ●

 ●
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16
transportation

1) Transportation

2) Storage

17.  Product 
handling

1

Slide in the plug.

Stop plug

characteristic failure.

Fall of tube

2)  Cautions after 

structural integrity of the relay.
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18

[1
1  

2  

design. 
 

Reliability
(broad sense)

Availability

1. Reliability (narrow sense), durability
 Long life time: MTTF, B10, R(T),
 Low failure rate: Lamda (λ), MTBF

2. Maintainability
 MTTR
 Preventive maintenance, predicted
 maintenance

3. Design reliability
 Human factor, redundancy,
 fool-proof, fail-safe

3  

[2  
 

99.9%

MTBF 100 hours

MTTF 100 hours

20 1

Safe life B10 50 hours

T Time(a) R (T) (b) MTTF
(c) Safe life

MTTF

f (t)

10%

B10

1  
10 100

100 10 10 = 100 3 10 = 30 8115

 
2.  MTBF 

 

 
3.  MTTF 

 

 
4.  Failure Rate 

operating hours. 

 
10-9

 
5  

 
 
1  
 

1 10
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[3] Failure
1  

2  

 

 

 

of the relay. 
 

Time

Fa
ilu
re
 ra
te

m＜1
m=1

m＞1

(I) (II) (III)
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3  
 

 
 

 

where 
 

 
 

 
 

Time

α

γ

Fa
ilu
re
 ra
te

m

63%

 

 
1  
2  
3  

 
 

1 1  
2 1  
3 1
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Category
Refer to the following 

Category - Section

Safety 1-1 2-4)

4-1)

4-2) to 4-9)

4-10)

4-11)

4-12)

4-13)

4-14)

4-15)

4-16)

4-17)

4-18)

4-19)

4-20)

4-21)

4-22)

4-23)

4-23)

4-24)

4-25)

Coil operation 

5-1)

5-2)

5-3)

5-3)

5-4)

5-5)

Coil operation circuit

6-1 6-2)

6-1 6-2)

6-1 6-2)

7-1)

7-2)

Contact resistance
8-1)

6 V 1 8-2)

9-1 9-2)

Mechanical noise 10-1)

condition

12-1)

12-1)

12-2)

12-3)

12-4)

12-5 12-6)

7-2 12-7 12-9)

12-8)

Mounting 13-1)

15-1 15-2)

15-1 15-2)

15-1 15-2)

15-1 15-2)

12-5 15-1 15-2)

12-5 15-1 15-2)

15-1 15-2)

CHECK SHEET
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Category
Refer to the following 

Category - Section

transportation

16-1)

16-2)

16-2)

Product handling

17-1)

12-5 17-2)
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