Relays & Sockets

2 RF1V Force Guided Relays/SF1V Relay Sockets
>
2 Key features:
B ¢ Compact and EN compliant RF1V force guided relays
% ¢ Force guided contact mechanism
s (EN50205 Type A TUV approved)
“ e Contact configuration
4-pole (2NO-2NC, 3NO-1NC)
6-pole (4ND-2NC, 5NO-1NC, 3NO-3NC)
. ¢ Built-in LED indicator available.
£ e Fast response time (8 ms maximum).
=  High shock resistance (200 m/s? minimum)
E e Finger-safe DIN rail mount socket and PC board mount socket.
.‘%’
: - Certification Organization/
Applicable Standard Marking GileNismbae
UL508 * :
N Csac2zNon c““s (Sp UL/c-UL File No. 55996
-
Qo
o
X ek o TOV SUD
g W
ol
= Part Number Selection
Part Number
Contact Without LED Indicator With LED Indicator Rated Coil Voltage
RF1V-2A2B-D12 RF1V-2A2BL-D12 12vDC
. 2NO-2NC RF1V-2A28-D24 RF1V-2A2BL-D24 24V DC
E RF1V-2A2B-D48 RF1V-2A2BL-D48 48V DC
= 4-pole
RF1V-3A1B-D12 RF1V-3A1BL-D12 12VDC
3NO-1INC RF1V-3A1B-D24 RF1V-3A1BL-D24 24V DC
RF1V-3A1B-D48 RF1V-3A1BL-D48 48V DC
RF1V-4A2B-D12 RF1V-4AZ2BL-D12 12vDC
4ANO-2NC RF1V-4A2B-D24 RF1V-4A2BL-D24 24V DC
g RF1V-4A2B-D48 RF1V-4A2BL-D48 48V DC
g RF1V-5A1B-D12 RF1V-5A1BL-D12 12V DC
c
8 6-pole 5NO-1NC RF1V-5A1B-D24 RF1V-5A1BL-D24 24V DC
RF1V-5A1B-D48 RF1V-5A1BL-D48 48V DC
RF1V-3A3B-D12 RF1V-3A3BL-D12 12vDC
3NO-3NC RF1V-3A3B-D24 RF1V-3A3BL-D24 24V DC
RF1V-3A3B-D48 RF1V-3A3BL-D48 48V DC
3
(#a]
=  Sockets Certification for Sockets
é’ 0 - . o )
£ Style No. of Poles  Ordering Type No. Applicable Standard Marking Cemﬁc:it'::a g;eha:zauw
4 SFIV-4-07L o T
; UL508 .
DIN Rail “ (sp- UL/c-UL File No. 62437
Mount Sockets 0 CSAC22.2 No.14 C us
6 1V-6-07L
@ TOV SUD
a EN147000 W
£ PC Board 4 SFIV-4-61 EN147100 , —
] Mount Sock EC Low Voltage Directive
& ount Sockets 6 SF1V-6-61 (DIN rail mount sockets only)
L
S
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Relays & Sockets

Coil Ratings 2
—_ Rated Coil “‘t"’c"""m c"" | Opmtinﬁmt}mnsﬁcs Power 3
Comeet  volage (V) e bt vertace Orenrirvepaqe Maximum Continuous  Consumption S

: at20°C)'  +10%(at20°C) pickup Voltage DropoutVoltage Nonied Vohage? , 2
VoL 20 400 S
INOINC  24VDC 15 1600 v
48vDC 75 6400
4-pole Approx. 0.36W
0 400
3NO-INC 24V DC 15 1600 &
avoe 75 6400 £
avDe 417 28 =
INONC  24VDC 208 1152 75% maximum  10% minimum  110% 7
48V DC 104 4608
12V DC an7 288
Spole SNOANC  24VDC 208 1152 Approx. 0.5W
48V 0C 104 4608 g
o M 268 i
INONC  24VDC 208 1152 P
48V 0C 104 4608 §

1. For relays with LED indicator, the rated current increases by approx. 2 mA
A 2. Maximum continuous applied voltage is the maximum voltage that can be applied to relay coils.

Accessories
~ ltem ~ Appearance Specifications  TypeNo. Remarks
=
: Aluminum Length:  1m El
LN fie / Weight: Approx. 250g NE 0 Width:  35mm @
=
BNLS
3 Metal (zinc plated steel) I
EndClip “ Weight:  Approx. 159
“ﬁxi BNL6
) g
=
g
a'
3
@
a
Q
g
@
3
]

800-262-1DEC (4332) + USA & Canada ll DEC 811



Switches & Pilot Lights

Signaling Lights
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Terminal Blocks Contactors Timers

Circuit Breakers

Specifications
Number of Poles
Contact Configuration
Contact Resistance (initial value) '
Contact Material
Rated Load (resistive load)
Allowable Switching Power (resistive load)
Allowable Switching Voltage
Allowable Switching Current
Minimum Applicable Load ?

Power Consumption (approx.)

Insulation Resistance
Between contact and coil
Dielectri ;
CIECtNC | Botween contacts of different poles
Strength

Between contacts of the same pole
Operating Time (at 20°C)
Response Time {at 20°C)
Release Time (at 20°C)

Vibration  Operating Extremes
Resistance | pamage Limits

Shock Operating Extremes (half sine-wave pulse: 11 ms)
Resistance | Damage Limits (half sine-wave pulse: 6 ms)

Electrical Life

Mechanical Life

Operating Temperature *
Operating Humidity

Storage Temperature

Operating Frequency (rated load)
Weight (approx.)

1. Measured using 6V DC,1A voitage drop method

2. Failure rate level P (reference value)

Relays & Sockets

- A-pole 6-pole
2NO-2NC 3NO-INC 4NO-2NC 5NO-1NC 3NO-3NC
100 m{) maximum

AgSn0), (Au flashed)
BA 250V AC, 6A 30V DC
1500 VA, 180W

| 250V AC, 30V DC

6A
5V OC, 1 mA (reference value)
0.36W 0.5W

j 1000 MQ minimum (500V DC megger, same measurement positions as the dielectric strength)
4000V AC, 1 minute

2500V AC, 1 minute

Between contacts 7-8 and 11-12
Between contacts 9-10 and 13-14
Between contacts 11-12 and 13-14

4000V AC, 1 min.

Between contacts 3-4 and 5-6
Between contacts 3-4 and 7-8
Between contacts 5-6 and 9-10
Between contacts 7-8 and 9-10

2500V AC, 1 minute
Between contacts 7-8 and 9-10

4000V AC, 1 min.

Between contacts 3-4 and 5-6
Between contacts 3-4 and 7-8
Between contacts 5-6 and 9-10

1500V AC, 1 minute
20 ms maximum (at the rated coil voltage, excluding contact bounce time)

|
| 8 ms maximum (at the rated coil voltage, excluding contact bounce time)

20 ms maximum (at the rated coil voltage, excluding contact bounce time)

‘ 10 to 55 Hz, amplitude 0.75 mm

10 to 55 Hz, amplitude 0.75 mm

‘ 200 m/s?, when mounted on DIN rail mount socket: 150 m/s?

1000 m/s*

| 250V AC BA resistive load: 100,000 operations minimum {operating frequency 1200 per hour)

30V DC BA resistive load: 100,000 operations minimum (operating frequency 1200 per hour)

250V AC 1A resistive load: 500,000 operations minimum (operating frequency 1800 per hour)

30V DC 1A resistive load: 500,000 operations minimum (operating frequency 1800 per hour)

[AC 15] 240V AC 2A inductive load: 100,000 operations minimum (operating frequency 1200 per hour, cos @ =0.3)

. [DC 13] 24V DC 1A inductive load: 100,000 operations minimum (operating frequency 1200 per hour, L/R = 48 ms)

10 million operations minimum (operating frequency 10,800 operations per hour)

, ~40 to +85°C (no freezing)

5 to 85%RH (no condensation)

—40 to +85°C

1200 operations per hour

209 23g

3. Response time is the time until NO contact opens, after the coil voltage is tumed off
4. When using at 70 to 85°C, reduce the switching current by 0.1A/°C.

g2 BLIDEC
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Relays & Sockets

Socket Specifications Applicable Crimping Terminals Specifications g
Part Number SF1V-4-07L | SFIV-6-07L \ SF1V-4-61 SF1V-6-61 g
Rated Current 6A E E ;

| © 4
Rated Voltage 250V AC/DC o 2 =
Insulation Resistance ISR Arr0 5 L__);E- g
{500V DC megger, between terminals) — Z
Dielectric Strength 2500V AC, 1 minute (between terminals) 4.0 max. ! ! 6.5 min.
Screw Terminal Style M3 slotted Phillips screw —
Applicable Wire 0710165 mm (1BAWG 1014 AWG) | — A s oo Fonce ermensi vannox by aee o
2
oIS swosn - :
| a
Terminal Strength | Wire tensile strength: 50N min. l —_ =
-3
i : Damage limits: 10 to 55 Hz, amplitude 0.75 mm @
Vibration Resistance Resonance: 10 to 55 Hz, amplitude 0.75 mm
Shock Resistance | 1000 m/s*
Operating Temperature ' | —40 to +85°C (no freezing)
Operating Humidity ' 51t085% AH (no condensation) S
Storage Humidity -40 t0 +85°C g
Degree of Protection | IP20 (finger-safe screw terminals) [ — o~
Weight (approx.) » 40g | 55¢ 99 10g §
ﬁ 1. When using at 70 to 85°C, reduce the switching current by 0.1A/°C a
Characteristics
Maximum Switching Capacity Electrical Life Curve Notes on Contact Gaps except Welded Contacts
- s 1 3 4 7 8 §'
B . ) <
w0 ) - Example: RFIV-2A28-024  * ![i]_ _! =
2" = g LS e S 'S
= 3 111N 2 5 6 9 10
: g i
S e [250V AC Resistive Lase N
% J et = 0 EEHEAOVTIC fudetn Lond H o If the NO contact (7-8 or 9-10) welds, the NC contact (3-4 or 5-6)
i E remains open even when the relay coil is de-energized, maintain-
ing a gap of 0.5 mm. The remaining unwelded NO contact (3-10 or
Il 7-8) is either open or closed. &
o w0 00 250 ' I 0 « If the NC contact (3-4 or 5-6) welds, the NO contact (7-8 or 9-10) g
Lowd VoRsge (V) PRSI remains open even when the relay coil is energized, maintaining a s
gap of 0.5 mm. The remaining unwelded NC contact (5-6 or 3-4) is )
either open or closed. o
o
3
3
@
e
o
Q
g
@
@
@
5
@
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Relays & Sockets

£ RF1V Dimensions (mm)
.CE:’ RF1V (4-pole) RF1V (6-pole) PC Board Terminal type Mounting Hole
2 Layout (Bottom View)
2 P 50 max. RF1V (4-pole)
F 5P
w RS ;
o) ol | 3 f—— 4

13 max. 13 max.

=t e o
5 3 £ . L
g E 171 RF1V (6-pole)
R SR A S
» v Vsgs VT \ T1e

o

lo— oo -0l

.

3| (89
@
s
" g
®
=
Qo
=3
w
o 5 "
"% Internal Connection (View from Bottom)
;: With Indicator and Diode (-LD type)
RF1V (4-pole) RF1V (6-pole)
Without LED Indicator Without LED Indicator
+|— LU ) ,l LS ) + é] 4 .
--ql — 5.! = ey rx.! [ S e SO Y o ¥ e S v W o WY o ¥ QRS e ST s S s
@ 2 B8 000 5 s e 010 2 56 9101314 2 56 9101314 2 56 9101314
g 2NO-2NC Contact 3NO-1NC Contact 4NO-2NC Contact 5NO-1NC Contact 3NO-3NC Contact
=
With LED Indicator With LED Indicator
1 34 78 1 34 78 1 ___34__ 781112 1 .34 __ 781112 1 __34__ 781112
T N = +|_ =y = = '3] = = 'I|
E — 5! o sy 5! RS AT o S i WY i ¥ ST W N g Y RS A e S w0
S T o a7 S "5 %6 910 2 56 9101314 2 56 9101314 2 56 9101314
g 2NO-2NC Contact 3NO1NC Contact 4NO-2NC Contact 5NO-1NC Contact 3NO-3NC Contact
o
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Switches & Pilot Lights

Signaling Lights Relays & Sockets
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* (Top View)

SF1V DIN Rail Mount Socket Dimensions (mm)

SF1V-4-07L (4-pole)

cm S_

(Internal Connect
i
%
1]
(Top View)

@) _@H @ _

(Panel Mounting Hole Layout)

(Panel Mounting Hole Layout)

Timers

2-M3.5 or 04 holes

80.022

2-M3.5 or 04 holes

=1
_

80.0%7

e e e i i

(Top View)

i

(Top View)

Contactors

Terminal Blocks

Circuit Breakers

HIDEC g
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Relays & Sockets

£ SF1V PC Board Mount Sockets

2 SFIV-4-07L (4-pole) SF1V-6-07L (6-pole)

o

£ e gl n

> I% W\ /) |B iy

£ i A 2 /e " o

H 3 ‘ gl
g gt | ©

8

2

e 3-03.2 holes for M3 self-tapping screws 3-03.2 holes for M3 self-tapping screws
wn N

o3 39.9%! A % " 49.9%"
< 4.0 24.8* 4.1 24.8:01

-
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Relays & Sockets

Operating Instructions

Driving Circuit for Relays
1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:

A complete DC voltage is best for the coil power to make sure of stable relay
operation. When using a power supply containing a ripple voltage, suppress
the ripple factor within 5%. When power is supplied through a rectification
circuit, the relay operating characteristics, such as pickup voltage and dropout
voltage, depend on the ripple factor. Connect a smoothing capacitor for better
operating characteristics as shown below.

Puisation
e '
s
T #RM Ripple Factor (%) LEM::""'HOW

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean = DC mean value

. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special
consideration is needed for the circuit design. As shown in the incorrect
circuit below, leakage current (lo) flows through the relay coil while the relay
is off. Leakage current causes coil release failure or adversely affects the
vibration resistance and shock resistance. Design a circuit as shown in the
correct example.

Incorrect Correct
O T ﬂ (o O
O——A—
i
o -0 o —0

. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a
transistor to deteriorate and sometimes to break. Be sure to connect a diode
to suppress the back electromotive force. Then, the coil release time becomes
slightly longer. To shorten the coil release time, connect a Zener diode
between the collector and emitter of the transistor. Select a Zener diode with
a Zener voltage slightly higher than the power voltage.

Back emf
suppressing diode

A

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are
not exceeded. When an inrush current flows through the load, the contact
may become welded. If this is the case, connect a contact protection circuit,
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the

contacts, resulting in increased contact resistance. In consideration of contact
reliability, contact life, and noise suppression, use of a surge absorbing circuit

is recommended. Note that the release time of the load becomes slightly
longer. Check the operation using the actual load. Incorrect use of a contact
protection circuit will adversely affect switching characteristics. Four typical
examples of contact protection circuits are shown in the following table:

This protection circuit can be used when the load
— impedance is smaller than the RC impedance in an
AC load power circuit.
« R: Resistor of approximately the same resistance
value as the load
e C01to1pF

This protection circuit can be used for both AC and
DC load power circuits.

R: Resistor of approximately the same resistance
value as the load

C: 01to1pF

This protection circuit can be used for DC load power
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the
load circuit x 10

Forward current: More than the load current

RC

{
L
i

This protection circuit can be used for both AC and
DC load power circuits.

For a best result, when using a power voltage of 24
to 48V AC/DC, connect a varistor across the load.
When using a power voltage of 100 to 240V AC/DC,
connect a varistor across the contacts.

-
N
I

-

Varistor
z
&

3. Do not use a contact protection circuit as shown below:

This protection circuit is very effective in arc suppression when
opening the contacts. But, the capacitor is charged while the
contacts are opened. When the contacts are closed, the capacitor
is discharged through the contacts, increasing the possibility of
contact welding.

g

i

This protection circuit is very effective in arc suppression when
opening the contacts. But, when the contacts are closed, a current
flows to charge the capacitor, causing contact welding.

Eﬁ
:

Generally, switching a DC inductive load is more difficult than switching a DC
resistive load. Using an appropriate arc suppressor, however, will improve the

switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin flux.

Operating Instructions
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Terminal Blocks Contactors Timers

Circuit Breakers

Operating Instructions Relays & Sockets

Operating Instructions con’t
Other Precautions

1. General notice: 2. UL and CSA ratings may differ from product rated values determined by IDEC.

To maintain the initial characteristics, do not drop or shock the relay. . .y ; 2
P Y 3. Do not use relays in the vicinity of strong magnetic field, as this may affect

The relay cover cannot be removed from the base during normal operation. To relay operation.
maintain the initial characteristics, do not remove the relay cover.

Use the relay in environments free from condensation, dust, sulfur dioxide
(SO,). and hydrogen sulfide (H,S).

Make sure that the coil voltage does not exceed applicable coil voltage range.

Safety Precautions
* Turn off the power to the relay before starting installation, removal, wiring, Precautions for the RU Relays
maintenance, and inspection of the relays. Failure to turn power off may . )
cause electrical shock or fire hazard. * Before operating the latching lever of the RU relay, turn off the power to
the RU relay. After checking the circuit, return the latching lever to the origi-
* (Observe specifications and rated values, otherwise electrical shock or fire nal position.

hazard may be caused. ) ) - )
¢ Do not use the latching lever as a switch. The durability of the latching lever

* Use wires of the proper size to meet voltage and current requirements. Tight- is @ minimum of 100 operations.

en the terminal screws on the relay socket to the proper tightening torque. ) . .
e When using DC loads on 4PDT relays, apply a positive voltage to terminals of

 Surge absorbing elements on AC relays with RC or DC relays with diode are neighboring poles and a negative voltage to the other terminals of neighbor-
provided to absorb the back electromotive force generated by the coil. When ing poles to prevent the possibility of short circuits.
the relay is subject to an excessive external surge voltage, the surge absorb- ) ) o ) )
ing element may be damaged. Add another surge absorbing provision to the * DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
relay to prevent damage. age to the correct terminals.

s1s BIDEC www.IDEC.com



Relays & Sockets

RH Series Compact Power Relays ¢
Key features i
e SPDT through 4PDT, 10A contacts o
¢ Compact power type relays ’g
¢ Miniature power relays with a large capacity S
¢ 10A contact capacity v
* Compact size saves space
®
2]
s @ & 3
%
Part Number Selection @
Part Number
‘ Blade PCB Termi- Coil Voltage Code
Contact Mogel Terminal nal (Standard Stock in bold)
Standard RH1B-U [ RH1V2-U [ F4
TR =
With Indicator RH1B-ULD  — AC6V, AC12V, AC24V, AC110V, AC120V, 3
With Check Button RH1B-UC] —— AC220V, AC240V DC6V, DC12V, DC24V, @
DC48V, DC11
With Indicator and Check Button RH1B-ULC] — ORI ‘;;"
Top Bracket Mounting RHIB-UTL] —
With Diode (DC coil only) RH1B-UD [J RH1V2-UD ]  DC&V, DC12V, DC24V, DC48V, DC110V
With Indicator and Diode (DC coil only) RH1B-ULD [ — DC12v, DC24V, DC48V, DC110V
Standard RH2B-U [ RH2v2-U [
DPDT ) = >
With Indicator RH2B-ULLC]  RH2v2-UL [] ACEV, AC12V, AC24V. AC110-120V, (501
With Check Button RH2B-UC[] — AC220-240V @
11
With Indicator and Check Button RH2B-ULCO — GGV, BEERN, SR, 010V, D10 19V
Top Bracket Mounting RHZ2B-UTL]  —
With Diode (DC coil only) RH2B-UD[]  RH2v2-UDCJ
DC6V, DC12V, DC24V, DC48Y, DC100-110V
With Indicator and Diode (DC coil only) RH2B-ULD [0 RH2v2-ULD [
Standard RH3B-U [ RH3V2-U [ -
o
= o » =
Withindistos RHIBULLL  RH3VZULL  )cey actoy, ac2av, ACT1OV, AC120, g
With Check Button RH3B-UCL] — AC220V, AC240V DCeV, DC12V, DC24V, ﬁ
With Indicator and Check Button RH3B-ULC[] — RGASY 10y
Top Bracket Mounting RH3B-UTL] —
With Diode {DC coil only) RH3B-UDO —
DC6V, DC12V, DC24V, DC48Y, DC110V
With Indicator and Diode (DC coil only) RH3B-ULD [ —
—
Standard RH4B-ULT  RHAV2-U [ 3
With Indicator RH4B-UL [ RH4v2-UL [ ACEV, AC12V. AC24V, AC110V, AC120V, ;—9
With Check Button RH4B-UC [] - AC220V, AC240V DC6V, DC12V, DC24V, DC48Y, =]
With Indicator and Check Button RH4B-ULC[] — i ”
Top Bracket Mounting RH4B-UTL] —
With Diode (DC coil only) RH4B-UD []  RH4vV2-UD[]
DCBY, DC12V, DC24V, DC48V, DC110V
With Indicator and Diode (DC coil only) RH4B-ULD [0 — o
PCB terminal relays are designed to mount directly to a circuit board without any socket s R E
A Ordering Information =
When ordering, specify the Part No. and coil voltage code: §
(example) RH3B-U  [AC120V] 3
Part No 0il Voltage Code

800-262-IDEC (4332) * USA & Canada HIDEC 55



Relays & Sockets

2 Sockets (for Blade Terminal Models)
-3 Relays Standard DIN Rail Mount'  Finger-safe DIN Rail Mount'  Through Panel Mount PCB Maount
a RH1B SH1B-05 SH1B-05C SH1B-51 SH1B-62
o
w  RH2B SH28-05 SH2B-05C SH28-51 SH2B-62 A L
_.g RH3B SH3B-05 SH3B8-05C SH3B-51 SH3B-62 horseshoe clips. Do
% RH4B SHAB-05 SHAB-05C SHAB-51 SHAB-62 s e 0
wire spring. Replace-
: ment horseshoe
‘ k clip part number is
gre Y778-011.
Z, - - y ™ .
=)
E
3 Hold Down Springs & Clips
& : For DIN For Through Panel &
Apptarance i fsiay Mount Socket  PCB Mount Socket

/ RH1B SY2S-02F1 2 2. Must use horseshoe clip when
» ‘ ; mounting in DIN mount socket.
% N Pullover Wire Sprin i SYAS A SY4S-51F1 okosmmnk hwisashoe i
a \ > pring RH3B SH3B-05F1 ? part number is Y778-011
3 3. Two required per relay.
= RH4B SH4B-02F1 ?
o
w
2 '@l Leaf Spring (side latch) RH1B, RH2B, RH3B, RHAB  SFA-202° SFA-302°
:
\ Leaf Spring (top latch) RH1B, RH2B, RH3B, RHAB  SFA-101° SFA-301
AC Coil Ratings
. Rated Current (mA) +15% at 20°C Coil Resistance (Q) Operation Characteristics
5 Voltage AC 50Hz AC 60Hz +10% at 20°C (against rated values at 20°C)
B v) : =
Max. Continuous Pickup Dropout
SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT Applied Voltage Voltage Voltage
6 170 240 330 387 150 200 280 330 330 94 6.4 54
12 86 121 165 196 75 100 140 165 165 393 253 212
24 42 60.5 81 98 37 50 70 83 83 153 103 84.5
110 96 — 18.1 216 84 - 155 18.2 18.2 — 2200 1,800
£ wern N 3+ BRI . RN ano; BRI — BRI - BRI 110% S il
b 108 maximum minimum
é 120 86 —_ 16.4 195 75 —_ 14.2 16.5 16.5 —_ 10,800 7,360
220 4.7 —_ 88 10.7 41 — 1.7 9.1 9.1 — 10,800 7,360
220-240 — 4754 — — — 4046 — —_ 18,820 —_ —
240 49 — 82 98 43 — 71 83 83 — 12,100 9120
2 DC Coil Ratings
= S Coil Resistance () Operation Characteristics
m - ; ; N €
= Voltage L +10% at 20°C (against rated values at 20°C)
E Max. Continuous Pickup Dropout
k] SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT Applied Voltage Voltage Voltage
6 128 150 240 250 47 40 25 24
12 64 75 120 125 188 160 100 96
24 32 36.9 60 62 750 650 400 388 Standard coil volt-
110% BQ% .1[.)% A ages are in BOLD
< 48 18 18.5 30 31 2660 2600 1600 1,550 maximum minimum
g; 100-110 — 8290 — — — 12,250 — —
=0 8 — 128 15 13800 — 8800 7340
L=)

774 [l DEC www.IDEC.com



Relays & Sockets

Contact Ratings UL Ratings g
Maximum Contact Capacity Resistive General Use Horsepower Rating %
sable C ; ated Loai Voltage @
Conthinue _Dowablp Coract Power sigied Logd . gﬂ; RH3 | RH4 gﬂ; RH3 | RH4 g:; RH3 | RHA &
Model ™o - ont  Resisve  Inductve  Voltage Res. Ind. 2
Load Load (V) load Load 240VAC | 10A | 75A | 75A | 7A | 65A | 5A | 1/3HP | 1/3HP  — i
| o=}
110AC 10A 7A 120VAC | — 10A 10A — 75A  75A | 1/6HP  1/6HP — Z
1540VA 990VA
SPOT 10A 300W 210W 220AC TA 4.5A 30vDC 10A | 10A — 7A - o — - -
30DC 10A 7A 28V DC - — | 1A | — - - - - -
‘ 110AC | 10A | 75A .
s 1650VA 1100VA CSA Ratings e
3PDT 10A 220AC | 7.5A 5A =
300W 225W Hioreos g
4PDT 30DC | 10A | 75A - =
_ . Resistive General Use power =
Note: Inductive load for the rated load — cos 6 = 0.3, L/R =7 ms Voltage Rating &
A RH1  RH2 | RH3 | RH4 RH1 | RH2 | RH3  RH4  RH1,2,3 7
. 240VAC  10A  10A | — | 75A  TA 7A 7A 5A 1/3HP
TUV Ratings 120VAC  10A  10A | 10A 10A 75A | 75A —  75A  1/6HP
Voltage RH1 RH2 RH3 RH4 30VDC | 10A | 10A | 10A  10A | 7A | 75A | — | — —
240V AC 10A 10A 7.5A 75A :’_f
30V DC 10A 10A 10A 10A 2
AC:cose=10,DC. L/R=0ms g
A z
7]
Socket Specifications
Sockets Terminal Electrical Rating Wire Size Torque
(Coil) M3 screws ; 55-9inelbs
DIN Rail SRS (contact) M3.5 screws with captive wire clamp S Minis (10 #1205 9-115inelbs
Mount SH2B-05 5
Sockets SH3B-05 M3.5 screws with captive wire clamp 300V, 10A Maximum up to 2—#12AWG  9-115inelbs a
SH4B-05
(coil) M3 screws . 55-9inelbs
ﬂ’ngar,-“fe SH1B-05C (contact) M3.5 screws with captive wire clamp, fingersafe 250V, 10A Maximum up o 2-#12AWG 9-115inelbs
DIN Rail SH28B-05C
Mount SH3B-05C M3.5 screws with captive wire clamp, fingersafe 300V, 10A Maximum up to 2-#12AWG  9-11.5inelbs
SH4B-05C
Through SH1B-51 o
Panel SH2B-51 E
Mount SH3B-51 Solder 300V, 10A — — 3
Socket SH4B-51 @
SH1B-62 PCB mount 250V, 10A — —
PCB Mount SH2B-62
Socket SH3B-62 PCB mount 300V, 10A _ —
SH4B-62
=
F 3
Accessories 5
Item Appearance Use with Part No. Remarks @
o
; The BNDN1000 is designed to accommodate DIN mount sockets. 13
S:m;::m / o All DIN rail sockets BNON1000 Made of durable extruded aluminum, the BNDN1000 measures 0.413
(1 meter length} e (10.5mm) in height and 1.37 (35mm) in width (DIN standard). Standard
g length is 39" (1,000mm).
gw Rail End % DIN rail BNLS 9.1 mm wide. 2
top e
=
@
:g?r;z':;m DIN mount sockets and hold 778011 For use on DIN rail mount socket when using pullover wire hold down %
Sorinn Akctied » down springs. spring. 2 pieces included with each socket. Z

800-262-IDEC (4332) » USA & Canada
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Specifications
Contact Material ‘ Silver cadmium oxide
Contact Resistance ' 50m0) maximum

Minimum Applicable Load

SPOT

DPDT 20ms maximum

Operating Time ? ‘

3PDT
4PDT

' SPDT
DPDT

25ms maximum

20ms maximum

Release Time ?

3PDT :
40T 25ms maximum

| SPDT | AC: 1.1VA (50Hz), 1VA (60H2)

Power Consumption | DPDT | AC: 1.4VA (50Hz), 1.2VA (60H2)

(approx.)

3PDT | AC: 2VA (50Hz), 1.7VA (60Hz)
4PDT | AC: 2.5VA (50Hz), 2VA (60Hz)

Insulation Resistance

Between live and dead parts:
SPDT | Between contact and coil:

Between contact and coil:

100MQ minimum (500V DC megger)

Relays & Sockets

j 24V DC, 30 mA; 5V DC, 100 mA (reference value)

DC: 0.8W
DC: 0.9W
DC: 1.5W
DC: 1.5W

2,000V AC, 1 minute
2,000V AC, 1 minute

Between contacts of the same pole: 1,000V AC, 1 minute
Dielectric Strength ° pppy | Between live and dead parts:

2,000V AC, 1 minute
2,000V AC, 1 minute

igg} Between contacts of different poles: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute
[ . s >
: Electrical: 1,800 operations/hour maximum
Operatnp Fequency ‘ Mechanical: 18,000 operations/hour maximum
T n Damage limits: 10 to 55Hz, amplitude 0.5 mm
0 Vibretion Resistance Operating extremes: 10 to 55Hz, amplitude 0.5 mm
] |
E Damage limits: 1,000m/s? (100G)
Shock Resistance Operating extremes:  200m/s* (20G - SPDT, DPDT)
‘ 100m/s? (10G - 3PDT, 4PDT)
Mechanical Life 50,000,000 operations minimum
DPDT | 500,000 operations minimum (120V AC, 10A)
Electrical Life SPOT f
3PDT | 200,000 operations minimum (120V AC, 10A)
@ Ll
g SPDT | ~25t0 +50°C (no freezing)
£ Operating DPDT |
< Temperature * 3PDT | 2510 +40°C (no freezing)
4P0T |
Operating Humidity 45 10 85% RH {no condensation)
Weight (approx.) ' SPOT: 24g, DPDT: 37g, 3PDT: 50q, 4PDT: 74g
& Note: Above values are initial values.
) 1. Measured using 5V DC, 1A voltage drop method
g 2. Measured at the rated voltage (at 20°C), excluding contact bouncing
= Release time of relays with diode: 40 ms maximum
=) 3. Relays with indicator or diode: 1000V AC, 1 minute
E 4, For use under different temperature conditions, refer to Continuous Load Current vs. Operating Temperature Curve. The operating
=2 temperature range of relays with indicator or diode is 25 to +40°C.
b
@
3
2
5
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Relays & Sockets

Characteristics (Reference Data) @
g
Electrical Life Curves g
AC Load DC Load =
1000} 1000 g
=
(RH1) 120V AC resistive (RH1) =
500 500 73
‘.—’ _—
5
B
2
o
8 100 8 100 »
o —J 5=
% z 3
g 5 = 50 2
2
s
20} 20 71
“2/ 120V AC inductive \%M?&"E
W—— 3 3 4 5 & 7 6 § 10 e
Load Current (A)
(RH2) 1000 120V AC resistive (RH2) 1000 -
)
Y
500~ 500 f,
= 20
§ 7 »
g 4 o
ix)
| 4
8 g a
glOO— s 100
z e
£ so- 7w
20 20
—
W———% 35 4 5 & 7 @8 9§ 10 10 3
Load Current (A) 7
(RHI/RH4) ;00| (RH3/RH4) |50
120V AC resistive
500 500) 30V OC resistive
g 30V DC inductive
i
8 100 &€ 10 g
e 5 2
= ; g
o 50 50} s
3 3
20+ 20
240V AC resistive
120V AC inducive ]
e 1 2 3 4 5 ] 7 8 9 10 i
Load Current (A)
Maximum Switching Capacity =
(RH1) (RHZ/RHI/RH4) =
100 1001 S,
2 F @
o o
s0- v %
£ 2 [
E
8 10 g 10
L Ll
0s}- osf R
(2]
€
i @
r @
@
3
01 ' Ly g Ll ”1‘0 01 @
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Relays & Sockets

2 Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type)
o
— y
,—§ (RH1) & Note: m;maum (RH2) - Note: m‘ﬁ:m‘mn (RH3/RH4) - m.wﬁﬁwis
a.
o % 90 —_ 90
2 2 80 S 80 £ 80
] S o g7 ERL
s 8 3 B
3 5 . :
2 50 %50 8 50 AC/DC Coil
£ w0 240 g 40
g £ £ o
5% 0 g
] 20 § 20 O 2
-g, 10 10 10
= 052345678010 e W N A B 0 723a5678910
= Load Current (A) Load Current (A) Load Current (A)
w
Internal Connection (View from Bottom)
Basic Type
SPDT DPDT 3PDT 4PDT With Check Button
@a —s s = P — S
:“;’ { Front e
§ ;-D ] ‘ ‘ Pushbutton
] ;] [; ;] ;] ;] TJ -r| 7—]
@ ‘ ! < Contacts can be operated by pressing the
:: O @ L__ L?L._,")L. L‘“—{  em _ check button.
With Indicator (-L type)
SPDT 3PDT 4POT DPDT
T | § | = It
{ ?-D ’ -;.9 %D %D ‘ | ;D %p &D AD ] '
< Below ‘ : ! : - : g o 4 8 11 | Below When the relay is energized,
£ 100V ' L ‘ i T ‘ ‘ 19 ! ‘ 24V AC/ the indicator goes on.
= o | | || T o m « el coils e than 100V
' J L J N DC do not contain a protec-
L= L 2 L = ] | tion diode (except DPDT).
P m——1 ———————————— *Relay coils below 100V
[ ' . ( b M use LED indicator, coils
' - ’ ‘ - e - ’ | e (¢l s> ] wi> (] s> ] 1—{> 44 above 100V use neon lamp
100V ‘ 2 A O e v g v N i v 24V AC/ indicator.
AC/DC | ey ‘ ’ J ] : 4 ‘ 0C and « LED color of DPDT model
£ andover ‘ m _ . m ‘ 134 wu| | over ‘ is green
5 db J L |
s g 13 (0)14
5 | - S S S —_— -_-
S I
With Diode (-D type)
SPDT DPDT 3PDT 4PDT
———— —_—— —_— Contains a diode to absorb the back emf
0 I t - > i 1 [ . 2 g ry W generated when the coil is de-energized. The
2 ?‘{>|' : | T ?"I: T‘>|: ' brvcad e nal i T‘>|‘ release time is slightly longer. Available for DC
2 g 12 1 1 1 ‘ 3 1 ] 12 coil only.
@ : w M . P o l « Diode Characteristics
g _ B | 5 J L o Reverse withstand voltage: 1,000V
55-, - - = ' = —_——— 4 Forward current: 1A
@
§
=
D
@
=
2
2
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Relays & Sockets

With Indicator LED & Diode (-LD type) 2
SPDT 3PDT 4PDT DPDT %
. S — 8
4 o
o o oo oo | o9 bt E
ol S Ll S 1 | Below =
Below 9 10 1 12 20V AC/ 't 9 12 ‘g_
100V DC B0 i 0C ‘ T o @

L LN W81 | contains an LED indicator and

SE— (e l_ D———— ] | a surge absorber, and has the

same height as the basic type.
- == { =m— = || LEDcolor of DPDT model is &
=D (¢ D (¢ D> (¢ -0 ‘ > S green. g
| o o] wm—] @ | |28VAC/ 5
100v DC ’ g  10__ 11 12 ‘ 0C and {9 12 &
and over '.'ia(-) Tt | || over | m o ‘?;
‘ 4 @ ! > @

L) >

Dimensions (mm)

=
)
@
RH1B-U/RH1B-UL/RH1B-UD/RH1B-ULD RH2B-U/RH2B-UL/RH2B-UD/RH2B-ULD RH3B-U/RH3B-UL/RH3B-UD/RH3B-ULD s
R0
Total length from panel surface including refay socket Total length trom panel surface including relay socket Total length trom panel surface g relay socket »
“SH1B-05: 615 (63.5) max,, SH1B-51-39.6 (41.6) max. “SH28-05: 615 (63.5) max., SH2B-51-39.6 (41.6) max. SH3B-05: 61,5 (63.5) max, SH3B-51 39.6 (41 6) max. e
Dimensions n the ( ) Di in the -3
—_ Y incudo a nold-down spring inchxte & Pold-down 897G ) g e LR TR -
. ®
026 hole 528 hole :
—— o26haie| ~
e - -
gt
[ o = | o j b
1M =
54 H 0= g
35.6 max. 6.4 35.6 max. 64 LA_I 3] @
w
35.6 max
RH4B-U/RH4B-UL/RH4B-UD/RH4B-ULD RH1B-UT RH2B-UT
Total length from panel surface relay socket e
SH48-05: 61,5 (63.5) max., SH4B-5139.6 (41.6) max, L —
Dimensions in the ( ) 3 =+ £
) include a hold-down spring 26 | g
B N\ =|v 028 hols als F~1
~ W Q
¢ - = o
® e ) i e ’
== CE==Sl oY
0256 hole = N/ , “3 \n/ e
W3 -H-= —-H"'_Jssm @ 2 i
| =
- ——— o — 3586 64
— e oo 4 L—M'
0= = -
K] o M oy
35.6 max. 64 41 3
=1
=,
@
o
=3
RH3B-UT RH4B-UT ‘%
~1g| =
=l B
= Y\, ) st | ) g
i . ‘ U'E -3
Dr— @
-!\\.’1/- & | ci;—
215 2 S 35,6 st o«
35 '_.mm ! | 64 2ma, |
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Relays & Sockets

£ Dimensions con’t (mm)

g RH1V2-U/RH1V2-UD RH2V2-U/RH2V2-UL/RH2V2-UD

P L . :
B < Vi i Y

Eg RH3V2-U/RH3V2-UL/RH3V2-D

a7

@ ﬂ 0 2 ' -
@ T T N
= e
Q —
o
wn 41
o3 356 o 356 max. 46
e
o
®
(-4
Standard DIN Rail Mount Sockets
SH1B-05 SH2B-05
.| DINRail Terminal Arrangement
. ]ﬂLl (BNDN) 2.“':, :_Jouwng Hol.)a = ‘I’crmlnfl ﬁ”‘l}"’“’“
= (o M4 Tapped Holes i 3 !
- L/ | |
E i 4 o (E \ [E %
= f [ | g e
ki&l [@ QK
5.5 min 4.8 min. | i
d4max. ) | /E amax. | N\ ! (T‘ ,_‘_[_A.') Bl
I I ‘ 3.6 min. T 032 @":op e (T View)
7.9 max. | 59max | |
|
(For terminals 1, 5, and 9) (For terminals 13 and 14)
<4
e
8 SH3B-05 SH4B-05
=
S R 35 2 as
I ) DIN Rail 8 18 DIN Ral
I 8 g.;mmm 18 potbing Terminal Arrangement n— M35 Tectiond : (BNDN) Tosminal Arcangentent
(7] p— ] 2.94.2 Mounting Holes TrEE Zeizhoudg e | ®
{or M Tapped Holes) Sl ¢ for M4 Topped Holes) lo[o[e /¢!
— W I \l
t S 5 i T e f D q
5 _1,:: % b ¥ ) » L (; l";
" L Ly | 18 i.: “w‘jﬂ%ﬂ'ﬂt . :
— 11169 oo 2
§ 11:' l —3-1 {Top View)
m ) 145
- 145 g . 7.9 max. [F—
g %5 _ — 36 min. .
é L
=2
<
@
£
©
o
o
3
2
5
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Relays & Sockets

Dimensions con’t (mm)

Finger-safe DIN Rail Mount Sockets
SH1B-05C SH2B-05C

DIN Aal Terminal Arrangement

2.04 2 Mounting Holes | |

(ar M4 Tapped Holes| ] ? i

4 o L=
16 | ;

) §

Ring terminals L—.
canvotbe ueed (Top View)

25 DIN Rail
e (BNON) Terminal Arrangement
| P |
2-04.2 Mounting Holes I
(or M4 T ? ?'
) C

==

Ring terminals {Top View)
cannot be used.

\
J

S P
' =

36
DIN Rai
=2t |  BNDN) Ymirlﬂm_""m
/ 2-04.2 Mounting Holes i
o (oemarwmmy LEEEI\
] A
B fer
| i
| Batch
07 Ring terminals (Top View)
= cannot be used.
Through Panel Mount Socket
SH1B-51 SH2B-51
- [18 (N-1) + 12.4] *§%, Panel
Terminal Arangement }"*——Hﬂj ftio?
= Mg ! -
- I £ [,
= 88 Pt ]
18 (Battom View) 1 N: No. of sockets mounted 27 al |3
LY ; : —T -2
@ 1N [EE] 187
_ﬂl' ?‘ *10.4 min. when using hoid-down springs L [l as
oy 212
122 212
SH3B-51 SH4B-51
mm 136 (N-1) + 30.4] *§* mm
i . }c—a{ icknass:
5 Mmam! % EI%E =
al |0 U g RS | R a| |0 0 3
Py 5w L JLIP.
—® 1 _Ja| |3 (Bottom View) .T_‘IN:No.euoam I —— al
.——‘ " g ' i 1"
IE:\_'EH 18.7 3l 5 0 ¥ 0 187
N ] =

- ﬁ * 10.4 min. when using hold-down springs
30.2

3s |||
|_ %2

[27 (N-1) +21.4] E°

* 10.4 min. when using hold-down springs

45 (N-1) + 30.4) '3
mzEmm | sl
| EIE@E | e
| Ry R
B__m; -
{Bottom View) s‘r IIMNo.dlodmmwtm
g ||
b4

* 10.4 min. when using hold-down springs

s1yBr7 10)1d B S3YIUMS

14617 Buijeubig

=
S,
)
<

@

R0
w
o

o

=
®

73
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siajeaig unang
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Relays & Sockets

£ Dimensions con’t (mm)

R

= PCB Mount Sockets

a.

=  SH1B-62

% - : v Terminal Arrangement 285 21.5min

3 g ' - T — T  [HE

s - . Halal g

5 o i | e | EE
e | o o | B @ y
(I M (Battom View) a

" V

%] ﬁ 15 'E

£ i

S

@ SH3B-62

Terminal Arrangemant 685

254 ‘
@aa}
Eaz]
EFEl
EEE)!
47
|_68S

125

!

* 36 min. when using | e
hoid-down springs

"
2
]
=
Qo
=]
wn
o
Lo
o
5

Terminal Blocks Contactors Timers

Circuit Breakers
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Relays & Sockets

Operating Instructions

Driving Circuit for Relays
1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:

A complete DC voltage is best for the coil power to make sure of stable relay
operation. When using a power supply containing a ripple voltage, suppress
the ripple factor within 5%. When power is supplied through a rectification
circuit, the relay operating characteristics, such as pickup voltage and dropout
voltage, depend on the ripple factor. Connect a smoothing capacitor for better
operating characteristics as shown below.

Puisation
e '
s
T #RM Ripple Factor (%) LEM::""'HOW

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean = DC mean value

. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special
consideration is needed for the circuit design. As shown in the incorrect
circuit below, leakage current (lo) flows through the relay coil while the relay
is off. Leakage current causes coil release failure or adversely affects the
vibration resistance and shock resistance. Design a circuit as shown in the
correct example.

Incorrect Correct
O T ﬂ (o O
O——A—
i
o -0 o —0

. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a
transistor to deteriorate and sometimes to break. Be sure to connect a diode
to suppress the back electromotive force. Then, the coil release time becomes
slightly longer. To shorten the coil release time, connect a Zener diode
between the collector and emitter of the transistor. Select a Zener diode with
a Zener voltage slightly higher than the power voltage.

Back emf
suppressing diode

A

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are
not exceeded. When an inrush current flows through the load, the contact
may become welded. If this is the case, connect a contact protection circuit,
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the

contacts, resulting in increased contact resistance. In consideration of contact
reliability, contact life, and noise suppression, use of a surge absorbing circuit

is recommended. Note that the release time of the load becomes slightly
longer. Check the operation using the actual load. Incorrect use of a contact
protection circuit will adversely affect switching characteristics. Four typical
examples of contact protection circuits are shown in the following table:

This protection circuit can be used when the load
— impedance is smaller than the RC impedance in an
AC load power circuit.
« R: Resistor of approximately the same resistance
value as the load
e C01to1pF

This protection circuit can be used for both AC and
DC load power circuits.

R: Resistor of approximately the same resistance
value as the load

C: 01to1pF

This protection circuit can be used for DC load power
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the
load circuit x 10

Forward current: More than the load current

RC

{
L
i

This protection circuit can be used for both AC and
DC load power circuits.

For a best result, when using a power voltage of 24
to 48V AC/DC, connect a varistor across the load.
When using a power voltage of 100 to 240V AC/DC,
connect a varistor across the contacts.

-
N
I

-

Varistor
z
&

3. Do not use a contact protection circuit as shown below:

This protection circuit is very effective in arc suppression when
opening the contacts. But, the capacitor is charged while the
contacts are opened. When the contacts are closed, the capacitor
is discharged through the contacts, increasing the possibility of
contact welding.

g

i

This protection circuit is very effective in arc suppression when
opening the contacts. But, when the contacts are closed, a current
flows to charge the capacitor, causing contact welding.

Eﬁ
:

Generally, switching a DC inductive load is more difficult than switching a DC
resistive load. Using an appropriate arc suppressor, however, will improve the

switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin flux.

Operating Instructions

s1yBi7 1014 B S8YoUMg
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Terminal Blocks Contactors Timers

Circuit Breakers

Operating Instructions Relays & Sockets

Operating Instructions con’t
Other Precautions

1. General notice: 2. UL and CSA ratings may differ from product rated values determined by IDEC.

To maintain the initial characteristics, do not drop or shock the relay. . .y ; 2
P Y 3. Do not use relays in the vicinity of strong magnetic field, as this may affect

The relay cover cannot be removed from the base during normal operation. To relay operation.
maintain the initial characteristics, do not remove the relay cover.

Use the relay in environments free from condensation, dust, sulfur dioxide
(SO,). and hydrogen sulfide (H,S).

Make sure that the coil voltage does not exceed applicable coil voltage range.

Safety Precautions
* Turn off the power to the relay before starting installation, removal, wiring, Precautions for the RU Relays
maintenance, and inspection of the relays. Failure to turn power off may . )
cause electrical shock or fire hazard. * Before operating the latching lever of the RU relay, turn off the power to
the RU relay. After checking the circuit, return the latching lever to the origi-
* (Observe specifications and rated values, otherwise electrical shock or fire nal position.

hazard may be caused. ) ) - )
¢ Do not use the latching lever as a switch. The durability of the latching lever

* Use wires of the proper size to meet voltage and current requirements. Tight- is @ minimum of 100 operations.

en the terminal screws on the relay socket to the proper tightening torque. ) . .
e When using DC loads on 4PDT relays, apply a positive voltage to terminals of

 Surge absorbing elements on AC relays with RC or DC relays with diode are neighboring poles and a negative voltage to the other terminals of neighbor-
provided to absorb the back electromotive force generated by the coil. When ing poles to prevent the possibility of short circuits.
the relay is subject to an excessive external surge voltage, the surge absorb- ) ) o ) )
ing element may be damaged. Add another surge absorbing provision to the * DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
relay to prevent damage. age to the correct terminals.

s1s BIDEC www.IDEC.com
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RJ Series Relays

NEW
pCB Models
Now Available!

Features . Compact size:
Blade: 12.7 x 27x 28.8 mm
PCB:12.7 x25.5 x 28.8 mm
¢ Contact rating:
Blade: 8A (DPDT), 12A (SPDT)
PCB: 8A(DPDT & DPST-NQO), 12A (SPDT & SPST-NO),
16A (SPDT & SPST-NO)
¢ (Qperational life:
200K cycles at full resistive AC load;
50 million cycles, no load
¢ Blade model has optional green, non-polarized LED
¢ RoHS compliant
Specifications
Blade Models PCB Models
I B
RJ2S RJ1V | (High Capac-
ity)
No. of poles 1 2 1 1 :
Contact Configuration SPDT DPDT SPDT, SPST-NO DPOT, DPST-NO
Contact Rating 12A 84 12A 164 8A
Contact Material AgNi AgNi AgSnin AgNi
Enclosure Ratings - Flux pratection
Contact Resistance 50 millichms max 50 milliohms maxHet=
Operating Time 15ms max 15ms max'te2
Release Time 10ms max 10ms max"=2
; ) Between contact & coil 5,000¥ AC, 1 minute 5,000V AC, 1 minute
é ggﬁgﬁc Between contacts of same poles 1,000V AC, 1 minute 1,000V AC, 1 minute
g Between contacts of different poles = l 3,000V AC, 1 min. - | 3,000V AC, 1min.
:S Vibration Damage limits 10-55Hz, amplitude 0. 75mm 10-55Hz, amplitude 0.75mm
% Resistance Operating extremes 10-55Hz, amplitude 0 75mm 10-55Hz, amplitude 0 75mm
@ . 2
5 nggic:tame Damage limits 100m/s2 min {10G) 'R"g i 1288::@ ::1288
Operating extremes 1,000m/s? min {100G) 1,000m/s% min (100G)
Mechanical AC 30,000,000 operations 30,000,000 operations
Life DC 50,000,000 operations 50,000,000 operations
Electrical Life @ | AC 200,000 operations 200,000 operations
Full Rated Load | DC 100,000 operations 100,000 operations
Operating Temperature 4010 70°C -A40 to 70° CMet=3
Operating Humidity 51t085% RH 510 85% RH
Dimensions (H x W x D mm) 127x27x288 127x255x288
Weight (Approx ) 19g SPDT: 17g, SPST-NC: 16g | DPDT: 17g, DPST-NO: 16g
Ordering Information
Blade Models PCB Models
RJL_[S-C - RJ[ |V- -
| [ S o Y
Contact Options Coil Voltage Number of Contact Contact
Configuration 017-12V OC Poles Configuration Configuration
1-SPOT Blank - Standard D24 - 24V DC 1-SP(Single C- FORM C (DT Double Blank - Standard
2-DPOT L-LED D48 - 48V 0C Pole) Throw) ‘ H - High Capacity
D100 - 100-110V OC 2 - DP (Double A-FORM A (ST Single Type (RJ1 only)
AZ4 - 20V AC Pale) Throw)

A120- 120V AC
AZ40 - 240V AC

Notes:

1. Measured using 5V DC, 1A voltage
drop method

2. Measured at the rated voltage
{at 20°C), excluding contact
bounce time.

3. 100% rated voltage.

Coil Voltage

D5- 5V DC

D6 -6v DC
D12-12vDC

D24 - 24V DC

D4g - 48 DC

D100 - 100-110v DC
AZ4 - 28 AC
A120- 120V AC
AZ40 - 240V AC

Specifications con't on following page
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Contact Ratings

Allowable Contact Pow Rated Load Allowable Allowable Minimum

Inductive Load | Switching Switching | Applicable
Load Load cos_=0.3 L/R=Tms Current Voltage Load
" 1 pole NO AC3000V | AC1875VA 250V AC 12A | 7.5A | B6A AC250V DCsV
-§ 3 NC AC3000V AC1875VA 250V AC 12A 7.5A BA/3A DC3ov 100mA
o § 2 NO AC2000V AC1000VA 250V AC 8A 4A 4A AC250V DCsv
poles
NC AC2000V AC1000VA 250V AC 8A 4A 4A2A DC3o0v 100mA
2 NO AC3000V AC1875VA AC250V 12A 7.5A
£ Standard DC360W DC180W DC30v 12A BA A AC250V DCsV
'fu Type NG AC3000V AC1875VA AC250V 12A 7.5A DC125v 100mA
g {lpoin DC180W DCIOW DC30V BA 3A
o % ) NO AC4000V ACZ000VA AC250V 16A 8A
E Ca’;fchiw DC4BOW  DC240W DC30V 16A 8A - AC250V 0Csv
@ Type NG AC4000V AC2000VA AC250V 16A 8A DC125v 100mA
o DC240W DC120W DC30V 8A 4A
NO AC2000V AC1000VA AC250V 8A 4A
— DC240W  DC120W DC30v 8A A o AC250V Desv
NG AC2000V AC1000VA AC250V 8A 4A DC125v 10mA
DC120W DC6OW DC30V 4A 2A
Coil Ratings

Rated Current (mA) 5 : oo
Coil +15% (at 20°C) Foll Operating Characteristics’
Resistance Power

figsn Nuitage Vgl::ge Without LED' With LED' (ohms)£10% | Minimum Pickup | Dropout Maximum Consumption

(at 20°C) Voltage Voltage Allowable Voltage®
Blade 24V A24 439 375 415 411 243
& PCB 120V A120 8.8 75 8.7 74 6,400 80% max 30% min 140% 0.9VA (60Hz)
| Models 240V A240 4 37 BN 37 25570

Rated Current (mA) Coil

Operating Characteristics?

Coil +15% (at 20°C) Resistance fRaveer

é atssfatieas Vgl;:ge Without LED' With LED' (ohms)£10% | Minimum Pickup | Dropout Maximum Consumption
& UL i (at 20°C) Voltage Voltage Allowable Voltage®
E 12V D12 442 480 21
Blade 2V D24 221 257 1,080 70% max 10% min s 0.53W
By Viodels 48v D48 1.0 107 4,340
= 100-110V D100 53-58 52-57 18,870 160%
5V D5 106 - 472
6v D6 88.3 - 679
PCB 12V D12 442 - 21 ; 170%
70% max 10% min 0.53-0.64W
Models 24V D24 221 = 1,080 ’
48V D48 11.0 - 4,340
100-110V D100 53-58 - 18,870 160%
Notes:
1. LED Indicator is only available on Blade relays.
2. Operating characteristics are against rated values at 20°C.
3. The maximum allowable voltage is the maximum value which can be applied to the relay coils.
Accessories
Socket Part Numbers Socket Specifications

Relay Type Socket Type Socket Part Number |
. DIN Rafl S'tandard \ $J1S-058 Rated Insulation 250V AC/DC
Al RJ1S(Std) DIN Rail Fingersafe | SJ1S-07L Py \oltage
é PCB Mount ‘ SJ1S-61 = Applicable Wire |  Maxupto?-#14 AWG

| < &

g DIN Rail Standard $J25-058 Pl Applicable Jmmx 2
= RIS-LIH(HC) | by Rail Fingersafe ‘ SU25-07L 4§ Crimping Teminal

RJZS PCB Mount | SU25-61 L Screw Size | M3 Slotted-Phillips screw
: [N DIN Rail Fingersafe | SQ1V-07B* Weight | 3 g
2 PCB Mount | SQ1V-63
E RJTV-LCIH (HC), DIN Rail Fingersafe ‘ SQ2v-078*
-l RJ2V PCB Mount | SQ2V-63

*Hold-down clip or spring must be removed to use with RJ relays.
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Socket Dimensions - for Blade Relays (mm)

SJ1S-05B

(TOP VIEW)

SJ2S-05B

M3 Terminal Screws

SJ18-07L M3 Terminal Screws
-
g
'
(TOP VIEW) 3 i
SJ2S-07L SJ1S-61

M3 Terminal Screws

(Terminal Arrangement)

& %]

20.0=0!
5.0%1

Terminal Arrangement

O Gea
'm 0E8

— (1), :
(TOP VIEW) ~
Blade Relay Dimensions (mm)
RJ1S RJ2S
] l { J
8 = Q ik sg(l_L\l X a b 2012) ali) 4a)
) MA B 0ﬂ5| > . . 2012) 4(11) 3(14) . LZ g-lw?  Hoe 80 7022) sl21) sl24)
s/‘/ 31,1 “ **!" Bottom view Ex Bottom view
— T < ==
L 8.8 | L_ZGL.
SQ Socket Dimensions - for PCB Relays (mm)
SQ1V-07B ¢, SQ2v-078 %
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SQ1V-63 SQ1V-63 PCB pin layout SQ2v-63 SQ2V-63 PCB pin layout
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<, 10.0 Q,
10.0 S Q ~—-| 7 S,
v/ & I X Q/ & & %
= v = ? -
i T . J7 # ?‘/@Aﬁﬁ o 2 ; ek
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PCB Relay Dimensions (mm) PCB Mounting Hole Layout PCB Internal Circuit Diagrams
(Bottom View) (Bottom View)
RJ1V-C-* » -
SPDT g J i
= 4. 35 35 A |
5 % 1T ! 2(12) | 3(14)
s = a - [ 5
§2 = 3 g[ 82 411}
& |
1 0.5 ﬁl!_ 0.5 U H i S —
9|68 0.5 1Bmax | (1.9) 200
29 max. (28.8) 12.7)
RJIV-A-* . q‘exgb [
SPST-NO g % 1) :
% © $— | 3(14)
£ = & | s
2| E A — ] (A2) 411)
N
(1~9)_J L 20.0 _J 3.5
03] ' 0.5 MM U __H_i T T
= 20 max. (28.8) o
RJIV-CH-* 3
SPDT E oy, 5.0 5.0 m;_—"ﬁ
High Capacity : ~ s ! }: E:;%m 4(14)
B 8 [¢— 8
813 = < |:_ E[ ‘ A2) 7 6 5
T osd T ks (T Tl ==
of0s 0.5 13 max, {1.9) 20.0
X 29 max. (28.8) (12.7)
RJIV-AH-* 5 &0,
2 ho )
SPST-NO 2 _ % = !
High Capacity g gl |t~ E[ ! ]ﬂ %«11) 414)
9| o = e e— . ‘ 5 6 5
@glS = s (»2)
os H Iﬁ U ” i (I.Q)_H_ 20.0 J. Ls.o
Sr- 0.3 . 18max. |
29 max. (28.8) {12.7)
RJ2V-C-* 2
DPDT P & 5.0 5.0 1 | | ]
& .3 - - |
& ho (A1)
2 _/ﬂ_‘" { 2@511) 4{14) l
£ —_ —
k! = 8 i 0 ‘ 8
3 S = vy e ~ {A2) 7{22) 6(21) 5(24)
——l O.SJI__ 3 0.5 U H 1.0 - -
g0 05 13 max, (1.9) 20.0
29 max. (28.8) (12.7)
RUTV-A-* b Serg,
2 ; 0% T —
DPST-NO g o 2 e 1
% 3 i 3(11) 4(14)
. =] = s El | e i
E & — T — ﬁ l (A2) 6(21) 5(24)
‘ff ljos | U H o {1.9) | 20.0 5.0
0.5 [ [Pt T U
Sr- 08 — 13 max.
29 max. (28.8) {12.7)

For more information on the these
and other IDEC relays, visit:

www.idec.com/relay
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J Series Slim Power Relays

mpact housing, large switching capacity.

-in terminal relays suitable for control panels,
hine tools, and a wide variety of applications. Two Bobbin Colors

Black: White:

Switching Capacity G ol DC Goil
y conductive materials
e stable electric
ction of current.
llent Durability
nigue return spring
ure provides improved R
iy and reliability of all X @§B- C€
anical parts. ESAE
Large Switching Capacity vs. Competitors Long Mechanical Life vs. Competitors
(maximum allowable switching current) AC Coil " DC Coil "
30 million 50 million
lZA 8A operations minimum operations minimum
10A
5A a3 (\me‘% | . \
mo(e- m
10 million 20imillion
operations operations
RJ1  Competitors (Note) RJ2  Competitors (Note) RJ  Competitors (Note) RJ  Competitors (Note)
Note: According to published specifications in other manufacturers’ catalogs. Note: According to published specifications in other manufacturers’ catalogs.

's Unique Light Guide Structure
relay can be easily identified with _
uminating LED. Guide | L
ompliant Green Indication L

N g




SJ Series Relay SocCk

Slim sockets save space.

RJ series relays can be mounted on DIN rails or panels
SJ series relay sockets.

Release Lever

Relays can be easily removed
using release levers.

Easy Wiring!

¢ Standard Screw Terminal Type

j ‘ A @

¢ Finger-safe Screw Terminal Type (IP20)

By combining wi
\ Gb contact capacity
o C c € configuration typ

Because the scr
sockets, wiring ¢
efficiently.

SJ Socket

RJ Series Rela

Versions

RoHS directive compliant (2002/95/EC)

The RJ series relays and the SJ series sockets do not contain
lead, cadmium, mercury, hexavalent chromium, PBB, or PBDE.



' RJ series Slim Power Relays

Compact and rugged power relays. L arge switching capacity.

« Compact housing only 12.7-mm wide.
Large contact rating
RJ1S (1-pole): 12A

RJ2S (2-pole): 8A

* Non-polarized LED indicator available. IDEC’s unique light guide
structure enables high visibility of coil status from any direction.

« Excellent electrical and mechanical life.

Electrical life: 200,000 operations (AC load)
Mechanical life: 30 million operations (AC coil)

« Environmentally friendly, RoHS directive compliant (EU directive
2002/95/EC). Contains no lead, cadmium, mercury, hexavalent
chromium, PBB or PBDE).

« Diode type
Diode reverse withstand voltage: 1000V

* UL recognized, CSA certified, EN compliant.

Standard Mark Certification Organization / File No.

UL508 UL File No. E55996

CSA C22.2 No. 14 1608322 (LR35144)

pes

VDE (REG.-Nr. B312)
EN61810-1 Reg-r. B3tz

N
m

EC Low Voltage Directive

Types
* Plug-in Terminal Type * Coil Voltage Code 0O
Tvpe 1-pole (SPDT) 2-pole (DPDT) Code Rated Coil Voltage
P Type No. Code Type No. Code A24 24V AC
A24 A24 Al110 110V AC
Al10 A110
Standard (with LED Indicator) RIIS-CL-O | a120 | RI2S-CL-O | A120 A120 120V AC
A220 A220 A220 220V AC
A230 A230 A230 230V AC
A240 A240 A240 240V AC
D12 D12
Simple (without LED Indicator) RJ1S-C-0O D24 RJ2S-C-0O0 D24 D12 12vDe
D48 D48 D24 24V DC
D100 D100 D48 48V DC
Xv1lt-h d:;);j_eJr(DC coil only) (with LED indicator) RI1S-CLD-0] RI2S-CLD-0] D100 100-110V DC
- e i Note: Specify a coil voltage code
W|t.h dlod.e (DC coil only) RJ1S-CD-0 D12 RJ2S-CD-[0 D12 in place of Oin the Type No.
Al:— A2: + D24 D24
With diode (DC coil only) (with LED indicator) D48 D48
AL+, A2 — RJ1S-CLD1-0 D100 RJ2S-CLD1-0 D100
With diode (DC coil only)
AL+, A2 — RJ1S-CD1-0 RJ2S-CD1-0
Contact Ratings
Allowable Contact Power Rated Load
No. of Inductive Allowable | Allowable |\ i Applicable
Poles | €ontact | Resistive Inductive Voltage Resistive Load Switching | Switching Load (l\?c?te)
Load Load 9 Load cos @ =0.3 Current Voltage
L/R=7ms
NO | 3000VAAC | 1875VAAC 250V AC 12A 7.5A
L 360W DC 180w DC 30V DC 12A 6A 12 250V AC 5V DC, 100 mA
NC 3000VA AC | 1875VA AC 250V AC 12A 7.5A 125V DC (reference value)
180w DC 90W DC 30V DC 6A 3A
NO | 2000VAAC | 1000VA AC 250V AC 8A 4A
) 240WwDC | 120W DC 30V DC 8A 4A 8A 250V AC 5V DC, 10 mA
NC 2000VA AC | 1000VA AC 250V AC 8A AA 125V DC (reference value)
120w DC 60W DC 30V DC 4A 2A

Note: Measured at operating frequency of 120 operations per minute (failure rate level P, reference value)

4 JiDEC



Approved Ratings

RJ series Slim Power Relays

UL CSA VDE
Resistive Resistive Inductive Resistive | AC"15,DC-13
Voltage (Note)
RJ1 RJ2 RJ1 RJ2 RJ1 RJ2 RJ1 | RJ2 | RJ1 | RJ2
NO NC NO NC NO NC NO NC NO NC NO NC NO NO NO NO
250V AC 12A 12A 8A 8A 12A 12A 8A 8A 7.5A 7.5A 4A 4A 12A 8A 6A 3A
30vDC | 12A 6A 8A 4A 12A 6A 8A 4A 6A 3A 4A 2A 12A 8A 2.5A 2A
Note: According to the utilization categories of IEC60947-5-1
Coil Ratings
Without LED Indicator With LED Indicator (ag(;)a{)ir?;??gt% gcg{jg;e;tsggfc)
Coil
Rzl Vgltage Curlr?ea;ltte ?mA) ~ Cail Curi?te ?mA) ~ Cail Minimum Dropout CMa);imum Conps?lvr;e[;tion
ode | 15op (at20°C) | Resistance (Q) | +150 (at 20°C) | Resistance (Q) | Pickup Voltgc;;e Appcl)igt;n\l}g?:ge
or | 60mz +10% (at 20°C) or | 60m2 +10% (at 20°C)| Voltage (Note)
24VAC | A24 | 439 375 243 475 411 243
110V AC | All0 9.6 8.2 5270 9.5 8.1 5270
AC 120V AC | A120 8.8 7.5 6400 8.7 7.4 6400 80% 30% 140% Approx.
50/60 Hz | 220v AC | A220 48 41 21530 48 41 21530 maximum | minimum 0.9 VA (60Hz)
230V AC | A230 4.6 3.9 24100 4.6 3.9 24100
240V AC | A240 4.3 3.7 25570 4.3 3.7 25570
12V D12 44.2 271 48.0 271
bC 24v D24 221 1080 25.7 1080 70% 10% 170% Approx.
48V D48 11.0 4340 10.7 4340 maximum | minimum 0.53W
100-110V | D100 5.3-5.8 18870 5.2-5.7 18870 160%
Note: Maximum continuous applied voltage is the maximum voltage that can be applied on relay coils.
Specifications
Type RJ1S RJ2S
Number of Poles 1-pole 2-pole
Contact Configuration SPDT DPDT
Contact Material Silver-nickel alloy
Degree of Protection 1P40

Contact Resistance (initial value) (CIL)

50 mQ maximum

Operate Time ([R2)

15 ms maximum

Release Time ([R)

10 ms maximum (with diode: 20 ms maximum)

Between contact and coil 5000V AC, 1 minute 5000V AC, 1 minute
g{fé?gtrﬁc Between contacts of the same pole 1000V AC, 1 minute 1000V AC, 1 minute
Between contacts of different poles | — 3000V AC, 1 minute
Vibration Operating extremes 10 to 55 Hz, amplitude 0.75 mm
Resistance | pamage limits 10 to 55 Hz, amplitude 0.75 mm
Shock Operating extremes NO contact: 200 m/s?, NC contact: 100 m/s?
Resistance | pamage limits 1000 m/s?

Electrical Life (rated load)

AC load: 200,000 operations minimum (operation frequency 1800 operations per hour)
DC load: 100,000 operations minimum (operation frequency 1800 operations per hour)

Mechanical Life (no load)

AC coil: 30,000,000 operations minimum (operation frequency 18,000 operations per hour)
DC coil: 50,000,000 operations minimum (operation frequency 18,000 operations per hour)

Operating Temperature ([B)

—40 to +70°C (no freezing)

Operating Humidity

5 to 85% RH (no condensation)

Weight (approx.)

199

Note: Above values are initial values.

[1: Measured using 5V DC, 1A voltage drop method.
[P: Measured at the rated voltage (at 20°C), excluding contact bounce time.

[B: 100% rated voltage.

IDEC




RJ series Slim Power Relays

Dimensions
* RJ1S Type %\
T
o
N = 3
2 Tof
0.5 _ 1|l o5
O}\O\Q 4.8 4.8
o7 31.1
Y
= IHIHIH] 5
o Pl | [ g
\ 28.8 \

Internal Connection Diagrams
* RJ1S-CL-0OStandard Type (W/LED Indicator)

« RJ2S-CL Type %

27.0

% I
6.0!

2.6

+
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|
!\J

g o
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1 :H:
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N
1 [l
4
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‘ All dimensions in mm.

N
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o

e RJ2S-CL-0OStandard Type (w/LED Indicator)

. 1
I
I

t(Aﬁ - sgﬁ 1 (Al)

5 2(12) 4(11) 3(14)

Coil voltage 24V AC/DC and below

. RJlS C EISlmpIe Type

2(12) 4(11) 3(14)

A2)
Coil voltage greater than 24V AC/DC

(Al

2(12) 4(11) 3(14)

(A2)

* RJ1S-CLD-0OWith Diode (w/LED Indicator)

— 1

U WRRE a T/ W
2(12) 3(11) 4(14) I 2

! (12) 3(11) 4(14)
RN . RN
2) 7(22) 6(21) 5(24) (A2)
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* RJ2S-C-0OSimple Type
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Coil voltage 24V DC and below

* RJ1S-CD- I:NVIth Dlode
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| v

5+ 2(12) 4(11) 3(14)
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¢ RJ1S-CLD1-0Owith Diode (w/LED Indicator)
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Coil voltage greater than 24V DC
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RJ series Slim Power Relays

Electrical Life Curve

¢ RJ1 (resistive load) * RJ2 (resistive load)
1000 < 1000 ~
\\
o N
o \ 250V AC Resistive Load 2 NN 250V AC Resistive Load
T 100 N\ (NO contact) g 100 N (NO contact)
7] o N
(=X o
o o
o o
o N o
= =)
o -
% 10 30V DC Resi x 10 30V DC Resisti
- (NO Contact) @ NO Contact)
L 5
|
1 0.1 1 12 ! 0.1 1 8
Load Current (A) Load Current (A)
Maximum Switching Capacity
* RJ1 (resistive load) * RJ2 (resistive load)
T T T TTTTIT T
AC Resistive (NO Contact) ][]
12 - AC Resistive (NO Contact) 11|
< 10 . < 10
= \ £ 8
& £ \
5 o
O =]
% ©
g 1 S 1
-
—DC Resistive (NO Contact)
L L [ DCR (NO Contact
S A 0 A o L L LI LTI
1 10 100 250 1 10 100 250
Load Voltage (V) Load Voltage (V)
Operating Temperature and Coil Temperature Rise
e RJ1
AC Coil (60 Hz AC Coil (50 Hz i
130 ( ) 130 ( ) 130.2€ Coil
120 120 120
110 >~ 110 ~ 110 ~
O 100 © 100 O 100
< 90 ~ 5 90 ~ < g0 ~
% 80 2 80 2 ~
Z 70 Load Current 12A x 1 pole - % 70 Load Current 12A x 1 pole [~ ~_ - -&ﬁ 38 N
o = o ~
S 60 Z 60 4 5 60 Load Current 12A x 1 pole
g 50 © 50 7 2 50
T 40 ‘ 2 40 T 40 /

g e A ————
£ 30 No Load Current S 30 No Load Current £ 30 — |
L [ (@]

2 20 20 = 20
10 10 10 No Load Current
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Ambient Temperature (°C) Ambient Temperature (°C) Ambient Temperature (°C)
e RJ2
AC Coil (60 Hz) AC Coil (50 Hz) DC Coil
0 130 130
120 = 120 120
G 110 O 110 ~ 110 ~
< 100 = S 100 ~ 100
8 0 S 90 >~ & 90 =
% i Load Current 8A x 2 poles | ~ % 80 Load Current 8A x 2 poles _ ™ .% 80 ~
5 ng < 5 70 P ~ x 70 <<
T —_— T 60 o 60
o 50 — = @ 50— 5 5o Load Current 8A x 2 poles __|
=% V4 — =3 — K
£ 40 £ 40 R — #
2 30 No Load Current i 30 No Load Current g— 30 7 7 .
20 20 g 20— No Load Current
10 10 10 i i i
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Ambient Temperature (°C) Ambient Temperature (°C) Ambient Temperature (°C)
The above temperature rise curves show characteristics when 100% the rated coil voltage is applied.
The slanted dashed line indicates allowable temperature rise for the coil at different ambient temperatures.
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RJ series Slim Power Relays

Instructions

Driving Circuit for Relays

1

2

3

. To make sure of correct relay operation, apply rated voltage to the

relay coil.

. Input voltage for the DC caoil:

A complete DC voltage is best for the coil power to make sure of
stable relay operation. When using a power supply containing a
ripple voltage, suppress the ripple factor within 5%. When power
is supplied through a rectification circuit, the relay operating char-
acteristics, such as pickup voltage and dropout voltage, depend
on the ripple factor. Connect a smoothing capacitor for better
operating characteristics as shown below.

Pulsation

T

tgr!

ér;;:ctir:(i]”rg Emin Emax Emean D*C
+
z Rela . El — Emil
- Y Ripple Factor (%) smax —Emin- 100%
Emean

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean= DC mean value

. Operating the relay in synchronism with AC load:

If the relay operates in synchronism with the AC power voltage of
the load, the relay life may be reduced. If this is the case, select a
relay in consideration of the required reliability for the load. Or,
make the relay turn on and off irrespective of the AC power phase
or near the point where the AC phase crosses zero voltage.

Eac

Vin

. Leakage current while relay is off:

When driving an element at the same time as the relay operation,
a special consideration is needed for the circuit design. As shown
in the incorrect circuit below, leakage current (lo) flows through
the relay coil while the relay is off. Leakage current causes the
coil release failure or adversely affects the vibration resistance
and shock resistance. Design a circuit as shown in the correct
example.

Correct

Incorrect

TE

. Surge suppression for transistor driving circuits:

When the relay coil is turned off, a high-voltage pulse is gener-
ated, causing the transistor to deteriorate and sometimes to
break. Be sure to connect a diode to suppress the counter elec-
tromotive force. Then, the coil release time becomes slightly
longer. To shorten the coil release time, connect a Zener diode
between the collector and emitter of the transistor. Select a Zener
diode with a Zener voltage slightly higher than the power voltage.

Counter emf
suppressing diode

1 +
A Relay

(e}

Protection for Relay Contacts

1

. The contact ratings show maximum values. Make sure that these

values are not exceeded. When an inrush current flows through
the load, the contact may become welded. If this is the case, con-
nect a contact protection circuit, such as a current limiting resis-
tor.

. Contact protection circuit:

When switching an inductive load, arcing causes carbides to form
on the contacts, resulting in an increased contact resistance. In
consideration of contact reliability, contact life, and noise suppres-
sion, use of a surge absorbing circuit is recommended. Note that

. Do not use a contact protection circuit as shown below:

the release time of the load becomes slightly longer. Check the
operation using the actual load. Incorrect use of a contact protec-
tion circuit will adversely affect switching characteristics. Four typ-
ical examples of contact protection circuits are shown in the
following table:

This protection circuit can be used when the
— load impedance is smaller than the RC imped-
ance in an AC load power circuit.
Power R: Resistor of approximately the same resis-
¢ tance value as the load
C:0.1to1pF

RC

This protection circuit can be used for both AC

and DC load power circuits.

R: Resistor of approximately the same resis-
tance value as the load

C:0.1to1pF

o

Power RZ [Ind. Load
=

This protection circuit can be used for DC load
power circuits. Use a diode with the following
ratings.
P Reverse withstand voltage:

_I d. Load . .
& fing. Lon Power voltage of the load circuit x 10
- Forward current:

More than the load current
|—E
y

Power

Diode
o

This protection circuit can be used for both AC
and DC load power circuits.

For a best result, when using on a power voltage
of 24 to 48V AC/DC, connect a varistor across
the load. When using on a power voltage of 100
to 240V AC/DC, connect a varistor across the
contacts.

I

Power

Varistor

Varistor

This protection circuit is very effective in arc suppression
when opening the contacts. But, the capacitor is charged
while the contacts are opened. When the contacts are
closed, the capacitor is discharged through the contacts,
increasing the possibility of contact welding.

This protection circuit is very effective in arc suppression
when opening the contacts. But, when the contacts are
closed, a current flows to charge the capacitor, causing
contact welding.

Generally, switching a DC inductive load is more difficult than
switching a DC resistive load. Using an appropriate arc suppres-
sor, however, will improve the switching characteristics of a DC
inductive load.

Other Precautions
1. General notice:

To maintain the initial characteristics, do not drop the relay or
shock the relay.

The relay cover cannot be removed from the base during normal
operation. To maintain the initial characteristics, do not remove
the relay cover.

Use the relay in environments free from condensation, dust, sul-
fur dioxide (SO,), and hydrogen sulfide (H,S).

Make sure that the coil voltage does not exceed the applicable
coil voltage range.

. Connecting outputs to electronic circuits:

When the output is connected to a load which responds very
quickly, such as an electronic circuit, contact bouncing causes
incorrect operation of the load. Take the following measures into
consideration.

« Connect an integral circuit.

« Suppress the pulse voltage due to bouncing within the noise
margin of the load.

. UL- and CSA-approved ratings may differ from product rated val-

ues determined by IDEC.

. Do not use relays in the vicinity of strong magnetic field, as this

may affect relay operation.

IDEC



SJ series Relay Sockets

Slim, space-saving relay sockets.
Release lever allows for easy maintenancein narrow spaces.

¢ 15.5-mm wide

« Standard screw terminal and finger-safe screw terminal are

available.

« Degree of protection IP20 (finger-safe screw terminal)

* The release lever makes installation and removal of relays inside

small panels simple and quick.
¢ ROHS compliant (EU directive 2002/95/EC)
« UL recognized, CSA certified, EN compliant.

Standard

Mark

Approval organization / File No.

UL508

UL File No. E62437

CSA C22.2 No. 14

166730 (LR84913)

EC Low Voltage Directive

EN60999 c € (Finger-safe screw terminal only)
Types
Type No.
Type P
1-pole 2-pole
Standard Screw Terminal SJ1S-05B SJ2S-05B
Finger-safe Screw Terminal SJ1S-07L SJ2S-07L

Note: Release lever is supplied with each socket.

Specifications
Type SJ1S SJ2S
Rated Current 12A 8A
Rated Insulation Voltage 250V AC/DC

Applicable Wire

2 mm? maximum (14 AWG)

Applicable Crimping Terminal

2 mm? x 2

Recommended Tightening Torque

0.6 to 1.0 N-m (maximum tightening torque: 1.2 N-m)

Screw Terminal Style

M3 slotted Phillips screw

Terminal Strength

Wire tensile strength: 50N minimum

Dielectric Strength

Between live and dead metal parts: 2000V AC, 1 minute

Between contact and coil:

4000V AC, 1 minute

Between contacts of the same pole: 1000V AC, 1 minute

Vibration Resistance

Damage limits: 90 m/s?
Resonance: 10 to 55 Hz, amplitude 0.75 mm

Shock Resistance

Damage limits: 1000 m/s?

Operating Temperature

—40 to +70°C (no freezing)

Operating Humidity

5 to 85% RH (no condensation)

Degree of Protection

IP20 (finger-safe screw terminal)

Weight (approx.)

30g

‘ 34g

Applicable Crimping Terminals

Standard Screw Terminal

Finger-safe Screw Terminal

- 23.2min.
5.9 max.
4.0 max. ‘ 5.3 min.

3| £

el E

o N

w| ™
4.0 max. 53106.5

;

5.9 max.
3.2 min.

4.0 max.

531t06.5

Note: Ring tongue terminals cannot be used on finger-safe sockets.

YIDEC

All dimensions in mm.



RJ series Relay Sockets

Dimensions

* SJ1S-05B

M3 Terminal Screws

(TOP VIEW)

M3 Teminal Screws

(TOP VIEW)

Replacement Parts

* SJ25-05B

* SJ2S5-07L

M3 Teminal Screws

( (1)
C%i@mjg, j@@, &

(TOP VIEW)

M3 Terminal Screws

(TOP VIEW)

q—((l‘é) (12);

—__(1_

All dimensions in mm.

Description Appearance Material Type No. Ordering Type No. Package Quantity
Release Lever Plastic (gray) SJ9Z-C1 SJ9Z-C1PNO5 5
Accessories
Description Appearance Material Type No Ol Package Note
’ Type No. Quantity
| Aluminum
/| Weight: Approx. 200 g BAA1000 | BAA1000PN10 .
DIN Ralil Length: 1 m
Steel Width: 35 mm
Weight: Approx. 200 g BAP1000 | BAP1000PN10
10
BNL5 BNL5PN10 Used on a DIN rail to
T ; fasten relay sockets.
Mounting Clip — B" {\l/lvztiﬁgllhglziz;pel:;eldssgt89|) To prevent the sockets
07 ) ) from damage, position
“ﬁ\““‘\' BNL6 BNLG6PN10 the clip before fastening.
Thickness: 5 mm
DIN Rail Spacer Plastic (black) SA-406B | SA-406B 1 |Used for adjusting spac-
ing between sockets
mounted on a DIN rail

10

IDEC




RJ series Relay Sockets

Instructions

Installing relays Caution

1. Unlock the release lever by pulling down as shown with arrow When the release lever prevents the socket from being mounted
0 on the panel directly, remove the release lever as instructed

2. Press relay against the socket as shown with arrow [1. Make ~ P€low. Ensure to reinstall the release lever after completing
sure that the relay is firmly in place. panel mounting.
3. Confirm that the relay is securely installed in the socket. .
When installed prope?ly, the rela)y and the socket look as Removmg the release lever
shown in O. * Pull down the release lever to the
direction shown by the arrow until it
touches the socket. Pull down fur-
ther, and the lever will be detached
from the socket.

Caution

* Make sure that the relay has been
removed from the socket before
removing the release lever. If the release lever is removed
when the relay is installed on the socket, the relay may fall out.

Installing the release lever

1. Attach part A to part B.

2. Slide the release lever in the direction of the arrow until part A
runs out of part B.

3. Rotate the release lever, with the center of rotation at part C

Latch is inserted into the The latch is not inserted into
groove on top of the relay. the groove on top of the relay.

Correct Incorrect until part A touches the rotation axis.
4. Push the rib of the release lever against the socket.
5. Complete the installation.
Caution

» Ensure that the relay is installed in the socket completely.
When installed loosely, the relay may fall out, resulting in pos-
sible damage to the relay.

Removing the relay

* Pull down the release lever until the relay pops out of the
socket. When removing, prevent the relay from falling out by
lightly pressing the relay as shown below.

Applicable Screwdriver
Caution * Standard Screw Terminal Type

« The release lever is removable. Do not apply excessive force, Phillips: 26.4 mm maximum
otherwise the lever is removed from the socket causing the Slotted: Shown at right
relay to fall out.

« When removing, take care that your finger is not caught

f \ Diameter:
26.0 mm max.

==

0.8 mm max. 6.0 mm max.

<

between the release lever and the socket. « Finger-safe Screw Terminal Type
Panel mounting Phillips: 5.5 mm maximum
i ; aetion i ; . Slotted: Shown at right Diameter:
* Insert the anti-rotation projection into the anti-rotation hole. 5.5 mm max.

Mount the socket onto the panel using M3 screws (not pro-
vided). Use a screwdriver with diameter of 5.5 mm maxi-
mum.

Mounting Hole Layout

(SJ1S-05B, SJ2S-05B) Screw Hole 5.6 mm

0.8 mm max. 5.5 mm max.

g35hole | 30.0%01 | g4.2hole

(or M3 hole)} I ! / (anti-rotation hole)

(SJ1S-07L, SJ2S-07L)
3.5 hole | 39.5%0.1 23.2 hole

(or M3 hole)? ! ! f(anti-rolation hole)
Anti-rotation Projection

IDEC
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RU series Universal Relays

Full featured universal miniaturerelays

Designed with environment taken into consideration
« Two terminal styles: plug-in and PCB mount

« Non-polarized LED indicator available on plug-in relays

» Mechanical flag indicator available on plug-in relays

» Manual latching lever with color coding for AC or DC caoill

» Snap-on yellow marking plate; optional marking plates are
available in four other colors

* Maximum contact ratings: 10A (RU2), 6A (RU4), 3A (RU42)
* UL, CSA, c-UL, EN compliant

s @ IV CE€

A Safety Precautions

« Turn off power to the relay and the socket before starting installation, removal, wiring, maintenance, and inspection of the

relays. Failure to turn power off may cause electrical shock or fire hazard.
» Observe specifications and rated values, otherwise electrical shock or fire hazard may be caused.

» Use wires of the proper size to meet the voltage and current requirements. Tighten the terminal screws on the relay socket

to the proper tightening torque.

Specifications and other descriptions in this catalog are subject to change without notice.

NIDEC
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Relays & Sockets

RQ Series PCB Relays g
IDEC RQ relays are low-profile, PCB relays in a compact package. Size equals value. RQ relays are small, i
yet maintain high contact ratings and long operational life. For larger power needs, a 16A model is also ;)
available. ,9_'
Key features: S
e Low profile: @

29x12.7 x 15 mm

e Contact rating:

8A (DPDT) and 12A (SPDT) -
o High capacity model with 16A (SPDT) contact rating =
e QOperational life: §-
100K cycles at full resistive load =
10 million cycles, no load 7

e LED/Diode Plug-in modules available with DIN rail socket

® UL Recognized
C us

TOV Rheinland

R500562600001 2
L
>
g
Part Number Selection fé‘
Part Number
SPDT 12A
Tof
Basic ROIV-CM-L]  A24, A115, A230, D12, D24 3
SPOT 16A
High Capacity (HC) RQIV-CH-L]  A24, A115, A230, D12, D24, D110 o
=
g
DPDT 8A |
Basic RQ2V-CN-CI  A24, A115, A230, D12, D24, D110
ol
@
3
3
@
e
Ordering Information v
When ordering, specify the Part No. and coil voltage code:
(example) RQ1V-CM
Part Eo oil Voltage Code
o
Coil Voltage Table g
~ Coil Volt A4 ANS mx | D12 | D4 | DO &=
Coil Rating. | 24VAC | 110-120VAC | 220-240VAC | 12VDC | 24VDC | 110VDC =

800-262-IDEC (4332) * USA & Canada [l DEC 769



Relays & Sockets

2 Sockets Replacement Parts & Accessories
= Relays F‘“'g:m‘::n‘:'" PCB Mount Part Number Description Part Number Description
g — SQ9z-C Replacement retaining clip S09z-LD \ Diode plug in modules for DIN socket
RO1 078" 63"
3 - SHUVEE Sy Replacement hold-down spring RC plug-in module (110-230V AC) for
= SQ9z-C63 SQ9Z-LR
S RO2 SQ2V-078' SQ2V-63* for SQ PCB sockets DIN socket
= ROTHC ’ = )
« S09z-J8 8 pt jumper for DIN socket SQ9z-p Replacement marking plate
% , '
g 1. *Comes with hold down spring
£ 2 "Comes with retaining clip and marking plate.
S
" Accessories
Item Appearance Use with Part No. Remarks
A IDEC offers a low-profile DIN rail (BNDN1000). The BNDN1000 is de-
; 4 / signed to accommodate DIN mount sockets. Made of durable extruded
@ R"::z: length) % All DIN rail sockets BNDN1000 aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37
£ g (35mm) in width (DIN standard). Standard length is 39" (1,000mm).
a
b8l DIN Rail End
B ? DIN rail BNLS 9.1 mm wide.
5 op
(-4
Specifications
Modal'tcontacﬂ' RQ1 RQ1HC RO2
» No. of poles 1 1 2
E_- Contact Configuration SPOT | SPOT DPOT
Contact Rating 12A 16A 8A
Contact Material Silver-Nickel alloy
Contact Resistance 100mQ max
Operating Time 12 ms
Release Time 8ms
& ; : Between contact & coil 5,000VAC, 1 minute
2 Dielecio Strongth Between contacts 1,000VAC, 1 minute
=
S _— : Damage limits 10-55 Hz, amplitude 1.5mm
Vibfation Rezistanda Operating extremes 10-55 Hz, amplitude 1.5mm
: Damage limits 100m/s? min (10G)
Shock Resistance Operating extremes 1,000m/s” min (100G)
Mechanical Life 10,000,000 operations
@2 Electrical Life @ Full Rated Load 100,000 operations
é Operating Temperature -40t0 85°C
2 Operating Humidity 45 t0 85% RH
=
k] Dimensions (H x W x D mm) 29x12.7x15
Weight (Approx.) 15g
&
3
5
770 [l DEC www.IDEC.com



Relays & Sockets

Coil Ratings 2
~ Nominal Current Coil Power Consumption - - T
Rated Voltage S0HZ a0z Resistance SOHiz S0 Pickup Voltage Dropout Voltage Max Allowable Voltage 2
12V 33.3mA 3600 %3
DC 24V 16.7mA 1,4400 0.40W 80% Max 5% Min 130% %
1oV 4.1mA 26,5300 “
24V | 2975mA | 25.35mA 3500 0.71W 0.61W
AC 115V 7.65mA 6.3mA 8,1000 0.88W 0.73W 80% Max 30% Min 130%
230V 3.42mA 2.72mA 32,5000 0.79W 0.63W 2
Socket Specifications =
[*=]
Relays Terminal Electrical Rating Wire Size Torque =
- SQ1v-078 M3 screw with box clamp 300V, 12A Maximum up to 2 - #14 AWG 1.0Nem Maximum
all dockets |
SQ2v-078 M3 screw with box clamp 300V, 8A Maximum up to 2 - #14 AWG 1.0Nem Maximum
SQ1V-63 PCB mount 300V, 12A — —
PCB Mount Socket
SQ2v-63 PCB mount 300V, 12A — — E
]
R0
Electrical Life Curves Maximum Switching Capacity g
=
RQ1 & RQ1 High Capacity RO2 RQ1, RQ1 High Capacity & RQ2 @
107 300

200
3
p=
100
. g g’
o
2 & o 3
3 40
& 3
10° 30
» |
0 2 4 6 8 10 12 W 16 0 2 4 6 8 10 12 1 16 01 0.2 05 1 2 5 10 20
Load Current (A) Load Current (A) Load Current (A) o
o
Internal Connection (View from Bottom) g
©
RQ1 RQ2 RQ1HC
NC (3 C S)NO
R 3 B3 8 I
[S NC ma NO,
)
E
2
o,
@
o
(2]
>
w
o
3
e
@
o
@
=3
@
a

800-262-IDEC (4332) » USA & Canada [I DEC 771



Relays & Sockets

£ Dimensions (mm)
R
= RO RO2/RQ1 HC
] ‘ 2 —
£ 3 I 2 i
2 ; [ -~ -1 3 | 81 1.
ug) g | 2-812 3915 3 A i 2-912 — Lk
A T I + | T l— + %
0 03 ‘ui 5 H 1_-* hd o = :Q_'E [ —1% hal
=TT =1 |1 ps 1 me sl 8 pe
22 m‘“” 3 ulflu 28 R 17 ?J.c 200 Lao. 59 |
z‘) Max 290 2.0 35 -t — — 2|
=)
_§> SQ Socket Domensions
S S01v-07B S02V-07B
b=

.,_]
N .-
—[ =5 - —— o T4
ARCIE L9f;
8
2 40.9 258 s -
=
7
o3
< 2\ 18
=] E;,\ l'_
S | o \./37\
o L \ &\
7o L \
A / A 2 \
) f —~ |7\
a / A\ P \|
o (o ° @ 2 ! \
S .. 8 i M (g ° = E
DEC E ] - »
10 e T L S
12A/300VAQ~ . e N B F . == N
<4 | w 2 T T ow/s00ug~ o 2 i 2 o
£ s[ 1 = e[ < =
=
75.7 757

L T woeview
g SQ1V-63 PCB Pin Layout SQ1V-63 S$02V-63 PCB Pin Layout S02v-63
- K 30.0
y\?’ 10.0 310 0 y 10.0 ;\70 6'0
FFF| 9 s T a7t e &/V‘“a}
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Relays & Sockets

Operating Instructions

Driving Circuit for Relays
1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:

A complete DC voltage is best for the coil power to make sure of stable relay
operation. When using a power supply containing a ripple voltage, suppress
the ripple factor within 5%. When power is supplied through a rectification
circuit, the relay operating characteristics, such as pickup voltage and dropout
voltage, depend on the ripple factor. Connect a smoothing capacitor for better
operating characteristics as shown below.

Puisation
e '
s
T #RM Ripple Factor (%) LEM::""'HOW

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean = DC mean value

. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special
consideration is needed for the circuit design. As shown in the incorrect
circuit below, leakage current (lo) flows through the relay coil while the relay
is off. Leakage current causes coil release failure or adversely affects the
vibration resistance and shock resistance. Design a circuit as shown in the
correct example.

Incorrect Correct
O T ﬂ (o O
O——A—
i
o -0 o —0

. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a
transistor to deteriorate and sometimes to break. Be sure to connect a diode
to suppress the back electromotive force. Then, the coil release time becomes
slightly longer. To shorten the coil release time, connect a Zener diode
between the collector and emitter of the transistor. Select a Zener diode with
a Zener voltage slightly higher than the power voltage.

Back emf
suppressing diode

A

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are
not exceeded. When an inrush current flows through the load, the contact
may become welded. If this is the case, connect a contact protection circuit,
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the

contacts, resulting in increased contact resistance. In consideration of contact
reliability, contact life, and noise suppression, use of a surge absorbing circuit

is recommended. Note that the release time of the load becomes slightly
longer. Check the operation using the actual load. Incorrect use of a contact
protection circuit will adversely affect switching characteristics. Four typical
examples of contact protection circuits are shown in the following table:

This protection circuit can be used when the load
— impedance is smaller than the RC impedance in an
AC load power circuit.
« R: Resistor of approximately the same resistance
value as the load
e C01to1pF

This protection circuit can be used for both AC and
DC load power circuits.

R: Resistor of approximately the same resistance
value as the load

C: 01to1pF

This protection circuit can be used for DC load power
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the
load circuit x 10

Forward current: More than the load current

RC

{
L
i

This protection circuit can be used for both AC and
DC load power circuits.

For a best result, when using a power voltage of 24
to 48V AC/DC, connect a varistor across the load.
When using a power voltage of 100 to 240V AC/DC,
connect a varistor across the contacts.

-
N
I

-

Varistor
z
&

3. Do not use a contact protection circuit as shown below:

This protection circuit is very effective in arc suppression when
opening the contacts. But, the capacitor is charged while the
contacts are opened. When the contacts are closed, the capacitor
is discharged through the contacts, increasing the possibility of
contact welding.

g

i

This protection circuit is very effective in arc suppression when
opening the contacts. But, when the contacts are closed, a current
flows to charge the capacitor, causing contact welding.

Eﬁ
:

Generally, switching a DC inductive load is more difficult than switching a DC
resistive load. Using an appropriate arc suppressor, however, will improve the

switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin flux.

Operating Instructions
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Switches & Pilot Lights

Signaling Lights
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Terminal Blocks Contactors Timers

Circuit Breakers

Operating Instructions Relays & Sockets

Operating Instructions con’t
Other Precautions

1. General notice: 2. UL and CSA ratings may differ from product rated values determined by IDEC.

To maintain the initial characteristics, do not drop or shock the relay. . .y ; 2
P Y 3. Do not use relays in the vicinity of strong magnetic field, as this may affect

The relay cover cannot be removed from the base during normal operation. To relay operation.
maintain the initial characteristics, do not remove the relay cover.

Use the relay in environments free from condensation, dust, sulfur dioxide
(SO,). and hydrogen sulfide (H,S).

Make sure that the coil voltage does not exceed applicable coil voltage range.

Safety Precautions
* Turn off the power to the relay before starting installation, removal, wiring, Precautions for the RU Relays
maintenance, and inspection of the relays. Failure to turn power off may . )
cause electrical shock or fire hazard. * Before operating the latching lever of the RU relay, turn off the power to
the RU relay. After checking the circuit, return the latching lever to the origi-
* (Observe specifications and rated values, otherwise electrical shock or fire nal position.

hazard may be caused. ) ) - )
¢ Do not use the latching lever as a switch. The durability of the latching lever

* Use wires of the proper size to meet voltage and current requirements. Tight- is @ minimum of 100 operations.

en the terminal screws on the relay socket to the proper tightening torque. ) . .
e When using DC loads on 4PDT relays, apply a positive voltage to terminals of

 Surge absorbing elements on AC relays with RC or DC relays with diode are neighboring poles and a negative voltage to the other terminals of neighbor-
provided to absorb the back electromotive force generated by the coil. When ing poles to prevent the possibility of short circuits.
the relay is subject to an excessive external surge voltage, the surge absorb- ) ) o ) )
ing element may be damaged. Add another surge absorbing provision to the * DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
relay to prevent damage. age to the correct terminals.
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Relays & Sockets

RR Series Power Relays g
Key features: 3
* SPOT through 3PDT, 10A contacts =
e Midget power type relays g
¢ Available in pin and blade terminal styles. ‘.’;_'
* Options include an indicator, check button for test operations and side flange. &
¢ DIN rail, surface and panel mount sockets are available for a wide a variety of
mounting applications.
® v
s & 3
Part Number Selection &
Part Number v
, , S , Coil Voltage Code
* Attty 5
Contact Model Pin Terminal Blade Terminal (Standard Stock ltems in Bold)
SPOT Standard RR1BA-U [
With Indicator RR1BA-UL (] g
With Check Button — RR1BA-UC [J Z
With Indicator and Check Button RR1BA-ULC [ g
=
Side Flange Model RR1BA-US [J @
DPDT Standard RR2P-U [ RR2BA-U [
With Indicator RR2P-UL [ RR2BA-UL[]
ACBY, AC12V, AC24V, AC110V, AC120V,
With Check Button RR2P-UC [ RR2BA-UC [ AC240V,
With Indicator and Check Button RR2PULCCI  RR2BA-ULCT] DCBY, DC12V, DC24V, DC4BV, DC11OV
Side Flange Model - RR2BA-US [] 5
3PDT Standard RR3PA-U [] RR3B-U [] e
” With Indicator RR3PA-UL [J RR3B-UL [0
With Check Button RR3PA-UC [J RR3B-UC [
With Indicator and Check Button RR3PA-ULC [] RR3B-ULC [
Side Flange Model — RR3B-US [
O
*Blade type not TUV tested or CE marked. = R 5
Side flange model mounts directly to panel with no socket required. Ordermg Information 3
When ordering, specify the Part No. and coil voltage code: S
(example) RR3B-U  |AC120V
Part No 0il Voltage Code
Sockets
Relays Standard DIN Rail Mount Finger-safe DIN Rail Mount Through Panel Mount
SR2P-05 g
RR2P SR2P-06 SR2P-05C SR2P-51 g
SR3P-05 =
RR3PA SRAP-06 SR3P-05C SR3P-51 %
RR1BA
RRZ2BA SR3B-05 == SR3B-51
RR3B
o
e
i @
. All DIN rail mount sockets shown above can be g
A mounted using DIN rail BNDN1000. 2

800-262-IDEC (4332) * USA & Canada HIDEC



Relays & Sockets

2 Hold Down Springs & Clips
o £
= - P S For DIN ‘For Through Panel &
Appesrance  Descripion  Relay MountSocket P Maunt Socket
3 RR2P SR2B-02F1
8 N\ ) SR3P-01F1
= < . Pullover Wire ~ RR3PA SR3B-02F1
£ . Seing RR1BA, RR2BA
@ * * SR3B-02F1 SR3B-02F1
RR3B
Leaf Spring
% (side latch) RR2P, RR3PA SFA-203 -
;3) .
2 Accessories
£ ltem Appearance. ' Use with Part No.  Remarks
“ Al . The BNDN1000 is designed to accommodate DIN mount sockets.
2 ; Made of durable extruded aluminum, the BNDN1000 measures 0.413
g"r“n:t‘;: i / AIDIN rail sackets BNONTOO0 10 5mm) i height and 1.37 (35mm) in width (DIN standard). Standard
: | | lengthis 39 (1000mm.

wv "
: ks P’ DIN rail BNLS 9.1 mm wide.
o Stop
»
o
S Horseshoe clip for sockets
B  Replacement - SRIB-05, SR2P-06, SRaP-06 /o0 _ _ _
- Hold-Down For use on DIN rail mount socket when using pullover wire hold down

Spring Anchor Gl i for sockets - spring. 2 pieces included with each socket.
SR2P-05(C), SR3P-05(C)

@
@
E
=

Terminal Blocks Contactors

Circuit Breakers
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Relays & Sockets

Specifications g
Contact Material Silver g
Contact Resistance ' 30 mQ maximum -
Minimum Applicable Load 1V DC, 10mA %—’
Operating Time 2 25 ms maximum &
Release Time 2 25ms maximum @

) AC: 3 VA(50 Hz), 2.5 VA (60 Hz)
Power Consumption (approx.) 0C: 1.5W
Insulation Resistance 100 MQ minimum (500V DC megger) o
Between live and dead parts: 1500V AC, 1 minute ‘g
Between contact and coil: 1500V AC, 1 minute E
Pin Terminal ) g —
Between contacts of different poles: 1500V AC, 1 minute =
Dielectric Between contacts of the same pole: 1000V AC, 1 minute v
Strength Between live and dead parts: 2000V AC, 1 minute . Measured using 5V DC, 1A voltage drop method
i . . Measured at the rated voltage (at 20°C), excluding contact
Blade Terming| Between contact and coil: 2000V AC, 1 minute bouncing
agde lermina . ; : . For use under different temperature conditions, refer to
Between contacts of different poles: 2000V AC, 1 minute Cor¥iwaous Uil Gistontve, Operating Torparstins G .
Between contacts of the same pole: 1000V AC, 1 minute =
. Electrical: 1800 operations/h maximum &
Operating Frequency g . . »
Mechanical: 18,000 operations/h maximum e
o ) Damage limits: 10 to 55 Hz, amplitude 0.5 mm g
Vibration Resistance 5 .
Operating extremes: 10 to 55 Hz, amplitude 0.5 mm
] Damage limits: 1000 m/s? (100g)
Shock Resistance .
Operating extremes: 100 m/s* (10G)
Mechanical Life 10,000,000 operations
Electrical Life 200,000 operations (220V AC, 5A) 51
Operating Temperature * ~25 to +40°C (no freezing) 2
Operating Humidity 5 to 85% RH (no condensation)
Weight (approx.) (Standard type) RR2P: 90g, RR3PA: 969, RR1BA/RR2BA/RR3B: 829
Coil Ratings
Rated Current (mA) £15% (at20°C) Operating Characteristics (values at 20°C)
s VltegalV) ~ Cail g:;n;sx‘ane%;n)‘ T
IR 0 Hz Hz +10% (at 20°C .c"',.. tinuous Pickup Vi [ Voltaoi
50 Hz 60 Hz , . . Applied Voltage Pickup Voltage Dropout Voltage g
6 490 420 49 e
| o
12 245 210 18 @
AC 24 il 105 79 —_— 0% i S0% i
| maximum mimimum
(50/60H2) | 119 277 23 1,680 ’
120 24 205 2,100
240 121 10.5 ‘ 8,330 i’
©
6 240 ‘ 25 3
12 120 100 3
DC 24 60 400 110% 80% maximum 10% minimum %
48 30 1,600 &
110 13 8,460
Q
g
@
2
]
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Relays & Sockets

2 Contact Ratings UL Ratings
= Maximum Contact Capacity Voltage Resistive General use Horse Power Rating
o
& L Allowable Cantact Power Rated Load 240V AC 10A 7A 1/3 HP
D RN e | 120V AC 10A 75A | 14 Hp
g Current  TESIR toad  Voltage(V) Res.load  Ind.Lload :
g Lo L i 30V DC 10A A =
& 110AC 10A 7.5A
fig | DA | VO | zoas | 7 5n CSARatings '
300C 10A 5A Voltage Resistive | General use
@ Note: Inductive load for the rated load —cos 6 =0.3,L/R=7 ms il | 104 .
s A 120V AC 10A ' 75A
= . , 100V DC — 0.5A
g TUNhatage 30V DC 10A 7.5A
> Voltage
240V AC 10A AC:cose8=10,DC: L/R=0ms
30V 0C 10A A
8
2
Q - -
1| Socket Specifications
rd Relays Terminal Electrical Rating Wire Size Torque
;: SR2P-05 M3 screw with captive wire clamp 300V, 10A \ Maximum 2 - #12 AWG 9-11.5inelbs
SR2P-05C M3 screw with captive wire clamp, fingersafe 300V, 10A Maximum 2 - #12 AWG 9-115inelbs
) SR2P-06 M3 screw with captive wire clamp 300V, 10A ‘ Maximum 2 - #12 AWG 9-11.5inelbs
g:)':k’:z' SR3P-05 M3 screw with captive wire clamp 300V, 10A Maximum 2 - #12 AWG 9-115inelbs
SR3P-05C M3 screw with captive wire clamp, fingersafe 300V, 10A ‘ Maximum 2 - #12 AWG 9-11.5inelbs
@ SR3P-06 M3 screw with captive wire clamp 300V, 10A Maximum 2 - #12 AWG 9-11.5inelbs
:g’ SR3B-05 M3 screw with captive wire clamp 300V, 15A (10A)* (*CSA rating) ‘ Maximum 2 - #12 AWG 9-11.5inelbs
Through SR2P-51 Solder 300V, 10A ‘ — —
Panel Mount SA3P-51 Solder 300V, 10A } - —
e SRIBST | Solder | 300V, 10A — —
8
£
o
(&)
E
=
=2
&
3
.(_:)
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Relays & Sockets

Characteristics (Reference Data) g
Electrical Life Curves %
AC Load DC Load =
1000 : 1000 =3
RN NERANNEAN | =
N\ XY : —
T\ NN |
s \ N
§ 100 = /\ § 100

i 50 llWAC(esBlNr )%\‘ ‘ i | 100 DCestve )<"\ \
TR\ s L AN :
wl™ l,, I \ 20 100V 0C mducive 3
uww-mul ‘ R 3
'n 05 1 510 o 005 01 05 1 5 10 &
Load Current (A) Load Current (A} g

Continuous Load Current vs. Operating Temperature Curve

Maximum Switching Capacity (Standard Type, With Check Button, and Side Flange Type)
100
™~ 100 =
50 : é
. DC resistive g 2
- w
: g 3
AU § 3
'§ DC inductive 'é a
- 05 g
10
15 10 30 50 100 200 300 0
Load Voltage (V) Y 2 31‘:“5(’}“:“"&)3 9 10
=
3
Internal Connection (View from Bottom) b
Standard Type
RR2P-U RR3PA-U RR1BA-U RR2BA-U RR3B-U With Check Button
“ 5 5. & 7 2 ) ‘1——? ’1—2—3_‘ Font = o
3 g | 4 A - . -t Sl | | | e - ;
3 ) 7 ’ ‘ 7 9 ‘ ’ 7 8 g ’ Contacts can be operated by pressing the =
z Y ' heck button. s
[x) +) 2 10 A B | A B A B ¢ =
; A LI ) M =aa L ‘ =Sl J ’ =mli - 8
—— w— —— — a
With Indicator (-UL type)
RR2BA RR3B
1
a8 28 | 4y a8 &b ”
Cail 7 9 7 8 g 3
Below 2
100V . e - T When the relay is energized, ;
AC/DC m m the indicator goes on. =]
<] <  An LED protection diode is 3
“ not contained in relay coils
b > below 100V DC.
3 3 3 5 15 | Coils below 100V use
LED indicator while coils
Coil 4 58 = S S above 100V use neon lamp
o = = = = indicator. e
100V 2
AC/DC A B8 A 8 o
and over (3] o ] B e +) ?ﬁj
&
w
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Circuit Breakers

RR2P-U/RR2P-UL

Total length from panel surface including relay socket

T

I

SRA2P-05: 84.5 (87.5) max., SR2P-511: 63 (68) max.

I

L

55.5 max.
B Dimensions in the { )
include a hoid-down spring.
RR1BA-U/RR2BA-UL/RR2BA-U
RR2BA-UL/RR3B-U/RR3B-UL
EEE—
)
N— 3.0¥ 62,0 oblong hoke
| Total length from panef surfaca ncluding relay sockst
’—smros. 73 (76) max, SAAB-51. 56 (B0) max.
— R 2 —N=n=] !
] =||=|= ‘
[I[I “ == T
e I}
| i R T—
47.5 max 13
= J Dimensions in the ( |
Include & hold-down sprng
Standard DIN Rail Mount Sockets
SR2P-05
3 DIN Rail
8 _ __ M35 Terminal 3 (BNDN)
Screw
T 2-04.2 Mounting Holes
{or M4 Tapped Holes)
44max_ 5 min.
7.9 max 5

I.w & ov:d

I / 2-04.2 Mounting Hole
(or M4 Tapped Holes)

DIN Rail
(BNDN)

Relays & Sockets

Dimensions (mm)

RR3PA-U/RR3PA-UL

Total length from pane! surface g refay socket
SR3P-05: 84.5 (87.5) max., SR3P-511: 63 (68) max

Dimensions In the ( )
Include a hold-down spring.

RR1BA-US/RR2BA-US/RR3B-US

L 635
I .ng_r —/M-JL
=
2 ~.‘¥— H @) =
Sl- 1
1 {43
h—?_—T
L 475 max Lo <
135 i
L =1 R | N |
it ] s
[I y 3 i |l
—
- L:&EJJ
| K]
L 40
ﬂ DIN Rail
s (BNDN)
PSR W:J"'""a' 2.04.2 Mounting Holes
(or M4 Twpsd Holes)
5
L7 - -L
(Top View) )| \ 4.2 hote 4B me
7.9 max
DIN Rail
285 (BNDN)
2-04.2 Mounting Holes
{or M4 Tapped Holes)

(Top View)

www.IDEC.com



Relays & Sockets

w
=
Standard DIN Rail Mount Sockets g
[++]
SR3B-05 P
)
315 DIN Rail Terminal Arrangement g
| (BNON) [®®. Y =
2-04.2 Mounting Holes | | =
or M4 T Holes) («E E I_§ N a2
! a7 ~ q
1 el
4 4.4 max. 5.5 min. I I
%‘T‘T‘i R
A (Top View) w
- 7.9 max. =
o ]G, :
=
[t=}
=
5
Finger-safe DIN Rail Mount Sockets a
SR2P-05C SR3P-05C
;——-"“ fohow, -5 . omw
2-04.2 Mounting Holes s JENON) =
{or M4 Tapped Holes) 2-04.2 Mounting Holes e
N (o M4 Tapped Holes £
\ 2 y @
\ e \ N | e
4 o e
Ring type crimping 3
215 terminals cannot be used. 71
2o 215 Ring type crimping
30 terminals cannot be used.
Through Panel Mount Socket
SR2P-51 SR3P-51
=i
= |
2-03.5 Mounting Holes ®
{or M3 Tapped Holes) @
O
o
=
=
o
=]
8 y £ S 11 max. Termnal w
= _-’ T I l |
o | Eea BEE £l o
z ! Z L=I mmm b= =
- C m m —j_
i | S —
A Ceent? (Bottom View) T
| : ' (Tolerance 0.5
1|35 Whentwo. sockets an ‘?
! n oF more e =
"';SLL' mourted side by side: = |
3 L=3B{N~1)=355 2
N No. of sockets mourted =~
@
o
o
73
Q
o
c
@
@
@
>
@
7]
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Relays & Sockets

Operating Instructions

Driving Circuit for Relays
1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:

A complete DC voltage is best for the coil power to make sure of stable relay
operation. When using a power supply containing a ripple voltage, suppress
the ripple factor within 5%. When power is supplied through a rectification
circuit, the relay operating characteristics, such as pickup voltage and dropout
voltage, depend on the ripple factor. Connect a smoothing capacitor for better
operating characteristics as shown below.

Puisation
e '
s
T #RM Ripple Factor (%) LEM::""'HOW

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean = DC mean value

. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special
consideration is needed for the circuit design. As shown in the incorrect
circuit below, leakage current (lo) flows through the relay coil while the relay
is off. Leakage current causes coil release failure or adversely affects the
vibration resistance and shock resistance. Design a circuit as shown in the
correct example.

Incorrect Correct
O T ﬂ (o O
O——A—
i
o -0 o —0

. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a
transistor to deteriorate and sometimes to break. Be sure to connect a diode
to suppress the back electromotive force. Then, the coil release time becomes
slightly longer. To shorten the coil release time, connect a Zener diode
between the collector and emitter of the transistor. Select a Zener diode with
a Zener voltage slightly higher than the power voltage.

Back emf
suppressing diode

A

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are
not exceeded. When an inrush current flows through the load, the contact
may become welded. If this is the case, connect a contact protection circuit,
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the

contacts, resulting in increased contact resistance. In consideration of contact
reliability, contact life, and noise suppression, use of a surge absorbing circuit

is recommended. Note that the release time of the load becomes slightly
longer. Check the operation using the actual load. Incorrect use of a contact
protection circuit will adversely affect switching characteristics. Four typical
examples of contact protection circuits are shown in the following table:

This protection circuit can be used when the load
— impedance is smaller than the RC impedance in an
AC load power circuit.
« R: Resistor of approximately the same resistance
value as the load
e C01to1pF

This protection circuit can be used for both AC and
DC load power circuits.

R: Resistor of approximately the same resistance
value as the load

C: 01to1pF

This protection circuit can be used for DC load power
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the
load circuit x 10

Forward current: More than the load current

RC

{
L
i

This protection circuit can be used for both AC and
DC load power circuits.

For a best result, when using a power voltage of 24
to 48V AC/DC, connect a varistor across the load.
When using a power voltage of 100 to 240V AC/DC,
connect a varistor across the contacts.

-
N
I

-

Varistor
z
&

3. Do not use a contact protection circuit as shown below:

This protection circuit is very effective in arc suppression when
opening the contacts. But, the capacitor is charged while the
contacts are opened. When the contacts are closed, the capacitor
is discharged through the contacts, increasing the possibility of
contact welding.

g

i

This protection circuit is very effective in arc suppression when
opening the contacts. But, when the contacts are closed, a current
flows to charge the capacitor, causing contact welding.

Eﬁ
:

Generally, switching a DC inductive load is more difficult than switching a DC
resistive load. Using an appropriate arc suppressor, however, will improve the

switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin flux.

Operating Instructions

s1yBi7 1014 B S8YoUMg
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Terminal Blocks Contactors Timers

Circuit Breakers

Operating Instructions Relays & Sockets

Operating Instructions con’t
Other Precautions

1. General notice: 2. UL and CSA ratings may differ from product rated values determined by IDEC.

To maintain the initial characteristics, do not drop or shock the relay. . .y ; 2
P Y 3. Do not use relays in the vicinity of strong magnetic field, as this may affect

The relay cover cannot be removed from the base during normal operation. To relay operation.
maintain the initial characteristics, do not remove the relay cover.

Use the relay in environments free from condensation, dust, sulfur dioxide
(SO,). and hydrogen sulfide (H,S).

Make sure that the coil voltage does not exceed applicable coil voltage range.

Safety Precautions
* Turn off the power to the relay before starting installation, removal, wiring, Precautions for the RU Relays
maintenance, and inspection of the relays. Failure to turn power off may . )
cause electrical shock or fire hazard. * Before operating the latching lever of the RU relay, turn off the power to
the RU relay. After checking the circuit, return the latching lever to the origi-
* (Observe specifications and rated values, otherwise electrical shock or fire nal position.

hazard may be caused. ) ) - )
¢ Do not use the latching lever as a switch. The durability of the latching lever

* Use wires of the proper size to meet voltage and current requirements. Tight- is @ minimum of 100 operations.

en the terminal screws on the relay socket to the proper tightening torque. ) . .
e When using DC loads on 4PDT relays, apply a positive voltage to terminals of

 Surge absorbing elements on AC relays with RC or DC relays with diode are neighboring poles and a negative voltage to the other terminals of neighbor-
provided to absorb the back electromotive force generated by the coil. When ing poles to prevent the possibility of short circuits.
the relay is subject to an excessive external surge voltage, the surge absorb- ) ) o ) )
ing element may be damaged. Add another surge absorbing provision to the * DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
relay to prevent damage. age to the correct terminals.

s1s BIDEC www.IDEC.com



Relays & Sockets RSC Series

RSC Series Solid State Relays

(72}

Key features of the RSC series include: E’

e Slim design allows for DIN rail or panel mounting 5

e Built-in heat sink maximizes current output capability ﬁ

o Epoxy-free design S

e Choice of 20A, 30A and 45A models i

o LED indicator g

e finger-safe terminals

e /ero voltage switching

e Back-to-back SCR output

e Direct Bond Copper (DBC) substrate construction

e Built-in transient protection (TVS) _gc,’-

e 100k-cycle UL508 endurance rating 5

e UL Recognized, CSA Certified, TUV Approved, CE Marked =

e |ead free and RoHS compliant =

e EMC (Level 3) & IEC 62314 compliant

® UL Recognized
“ File No. E194577 s p
C us ( :

=
o
2
1 «
Part Number Selection Specifications =
(=]
Input Control Voltage Outp;tt!::rrent NP;: r Model 20A 30A 45A %
ating umbe -20 to +80 73
20A RSCDN-20A Operating temperature (°C) -20 to +60 (90-140 V AC input
432V DC 30A RSCDN-30A models)
45A RSCDN-45A Storage temperature (°C) -40 to +100
20A RSCATN-20A Input-to-Output isolation voltage (Vrms) 4200
90-140V AC 30A RSCATN-30A :sf:‘ts/?utput to ground isolation voltage 4000
45A RSCATN-45A 9 . =
= Operating frequency (Hz) 47 t0 63 3
180-280V AC = o 2
20A RSCAZN-20A g Housing material UL94-V0 Self-extinguishing @
] polycarbonate
©
S Heat sink material Anodized aluminum black
R ©
Sl RSCAZN-30A E Protection (IEC 60529) - Casing IP20
] - - -
o Is|:)|:iudt)termmal wire size (stranded and 16 AWG to 24 AWG
45A RSCA2N-45A%
Input terminal tightening torque (Nm) 0.5 =
*Input control voltage is 180-260V AC. Output terminal wire size (stranded) 8 AWG to 16 AWG 5
-
A Output terminal wire size (solid) 10 AWG to 16 AWG ER
w
Output terminal tightening torque (Nm) 1.3 S
Weight (g) 225 400 3
e
)
£,
=]
@
-]
~
-]
7]
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Specifications con't

1%}
=
2 IEC 62314 |EC 60947-4-3 (AC 51)
B IEC 60947-4-2 (AC 53a) CE compliant with LVD 73/23/EEC
a Conformity to standards TUV certified per EN 60950 CSA certified per C22.2.no. 14-95
(]
é UL recognized per UL 508
Q
= Vibrations according to IEC/
a ENG0068-2-6 3o mm /1065 Hz
Shock test IEC 60068-2-27 15G /11 ms
Immunity to electrostatic
discharges IEC/EN 61000-4-2 | 6¥&!3
1)
- T Immunity to electrostatic fields Level 3
% E ENV 50140/204 (IEC 1000-4-3)
= % Immunity to rapid transient
=
S E | burststolEC 100044 Lovel3
-3
& “  Immunity to shock waves ac- Level 3
cording to IEC/EN 61000-4-5
Immunity to radio frequency in
common mode acc. to ENV (CEl | Level 3
1000-4-6)
Conducted and radiated noise
@ for industrial environments per | Class A
£ CISPR 11
]
7] Pollution Degree 2
(]
2 Overvoltage Category lll
(-]
°
N wee mame
«»  Inputvoltage (V) 4-32V DC 90-140V AC | 180-280V AC*
=
-_E Turn-off voltage (V) 1 10 10
5-% Max. controlled current (mA) 20 6 8
(2]
ﬁ. Min. input current (mA) 16 5 6
g E_ Turn-on time (ms) 8.33 (60Hz) / 10 (50Hz) 30 30
=
E ~  Max. turn-off time (ms) 8.33 (60Hz) / 10 (50Hz) 30 30
1. LED is not an absolute indicator of power being present.
A 2. *45A model is 180-260V AC
Voltage range (Vrms max) 48-600 48-600 48-600
Non-rep. peak voltage (Vpeak) 1100 1100 1100
£ Maximum off-state leakage at Vmax
g and T =725°C (A} 120 120 120
Tg Current max @ 40°C (A) 20 30 45
E «»  Minimum current (mA) 100 100 100
(1) =
= % On-state voltage drop at | max (Vpeak) 1.2 1.2 1.35
% 1% (t = 10 ms) (A%s) (50/60 Hz) 1225/1020 2850/2350 3200/2600
S | Static (off-state) dv/dt (V/ps) 500 500 500
g_ HP ratings at 120V 1/2 3/4 15
" S Hp ratings at 240V 1 2 3
LS HP ratings at 480V - - 3
©
g Utilization category AC-51 (A) 20 30 45
§ Utilization Category AC-53 (A) 6 9 10
':', Max. non-rep. 1 s surge (T=25°C) (A) 100 150 160
Max. non-rep.1-cycle surge (T=25°C) (A) 495 750 800

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.368.0415 - Web: www.clrwtr.com - Email: info@clrwtr.com



Relays & Sockets RSC Series

Dimensions (mm)
20A/30A Models
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Relays & Sockets

RSS Series Panel Mount Solid State Relays

Key features:
* Input status LED Indicator
¢ Dual SCR output
e Direct bond copper substrate
¢ |nternal transient protection — built-in snubber
e EMC compliant (level 3]
¢ Photo isolation
1200 Volt blocking voltage
¢ 4000 Volt optical isolation
e 7ero voltage turn-on
¢ High surge capability
 (ptional fingersafe terminal cover (RSS-CVR

c P us C€

UL Recogrized
File No. E194577

Part Number Selection
Continuous : -
Input Output Current Part Number
10A RSSAN-10A
AC Input 754 RSSAN-25A
90-280V AC 504 RSSAN-50A
75A RSSAN-75A
90A RSSAN-90A
10A RSSON-10A
DC Input 25A RSSON-25A
4-32V DC 504 RSSON-50A
75A RSSDN-75A
90A RSSDN-90A

Specifications
Series. RSSDN RSSAN
Violtage Range | 41032V DC 90 to 280V AC
. Input Current current regulated (10mA}
£ Pick Up Voltage Ve | 90VAC
% Drop Out Voltage e 10V AC
?_g [[r’;‘;':f’g’fmsfggf;} ‘ 4000 AMS {min) 4000 AMS (i)
& Capacitance {Input to Output) BpF I 8pF
Rev. Voltage Protection | Yes (-32VDC) I N/A
I Current (continuous) i 10A : 257 i 50;\ - 754 90A
1-Cycle Surge Current | 150A 300A 7504 1000A 12004
1-Second Surge Current 3J0A 7HA 150A 275A 300A
Minimum Holding Current | 50mA 50mA 100mA 100mA  100mA
Voltage Drop at Rated Current 1.6V (maximum}
£ Voltage Range 48660V AC
g ouput ' Dual SCAN.0)
8 Over Voltage Rating | 1200 PIV
{'«g Frequency Range 47 to BOHz
éﬁj 0ff-State Leakage at Rated Voltage ‘ 20mA (maximum)
Turn-On Time 1/2 cycle @ B0Hz
Turn-0ff Time | 1/2 cycle @ 60Hz
Zero Voltage Switching Yes
Static DV/DT | 200V/pses
Commutating DV/OT Snubbed for 0.5 power factor at rated load
Weight | 10g (approx.)

g2 BIDEC

www.IDEC.com



Relays & Sockets

Recommended Loads ¢
Transformer Loads 3
=]
Transformer loads sometimes result in severe inrush current when the transformer saturates during the first cycle. Use a relay rated for this surge, which hasa 1/2 =
cycle surge current greater than the maximum applied line voltage; the transformer’s primary resistance (approximately 10x rated current). ,9_
=

Recommended Loads

SSR Rating at 120V AC at 240V AC
10A H00VA TKVA -
25A 1KVA 2KVA g
504 ZKVA 4KVA 2
Heater Loads

When using solid state relays for driving heaters where the load is switched on and off rapidly and continuously, severe thermal stress will result. In such cases, use
an SSR relay at no more than 75% of the rating.

==
z
Recommended Loads ‘i
SSR Rating at 120V AC at 240V AC @
10A KW KW §
254 KW KW
50A 3KW BKW

Solenoid Valves and Contactors

RSS relays use high-noise immunity circuitry with a built-in snubber to handle the electrical noise generated by inductive loads. g
Recommended Loads
S8R Rating at 120V AC at 240V AC
104 900W 1,800W
254 2,100W 4.200W
50A 3,800W 7,500W g
RSS series relays provide a highly reliable means of switching AC loads when applied properly. Read the technical notes on the following page prior to installing %
solid state relays. @
=
3
@
o
=
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Relays & Sockets

g UL Motor Load Ratings (HP Ratings)
% Part Number 120V 240V 480V
& 10A ‘ 12 | 3/4 | 3/4
& 25A 12 | 3/4 i 3/4
504 3 oz | R
75A | 3/4 | 5 l 5
" 90A ‘ 3/4 ‘ 5 ‘ 5
g Lamp Loads
g, Zero voltage switching is ideal for driving incandescent lamps, since the cold filament will not be subjected to a large inrush current. Using a zero-switched SSR will
[7s]

reduce inrush current and prolong lamp life.

Recommended Loads
= SSR Rating at 120V AC at 240V AC
2 10A _ KW KW
i 25A _ 2KW KW
2 50A 3KW BKW
2

Internal Circuit Block Diagram

d =
/" E )
A *% - 1 ﬂ
Lo
£
= C 3)
AC INPUT EQUIVALENT CIRCUIT
- A |
e ; ' TAInGEA _[ fg
S oo 7
1=
]
S
L + @ -
DC INPUT EQUIVALENT CIRCUIT

2
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i=]
m
™
E
E
=
w
g
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e
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Technical Notes g
=
Environment 3
Qo
Do not install SSRs near sources of excessive heat. Make sure applications are dry and well ventilated. =
o
If SSRs must be installed in an environment subject to high temperatures or poor ventilation, or if SSRs are mounted collectively, reduce the load current so that it =
. . . . =
does not approach the ambient temperature-load current recommendation. {See the Temperature Derating Curves on the following page.) @
When SSRs are used with inductive loads, suppress the inrush current to half of the peak surge current.
Heat Sinks e
=
[~
Heat sinks are recommended for all solid state relays depending on ambient temperature and mounting position. The recommended heat sink dimensions and mate- 3
rial are shown in the table: =
-
&
Output Rating Dimensions Material
10A 12" x12" x 1/8" | Aluminum {black anodized)
254 12" x 12" x 1/8" (DC/AC) : Aluminum (black anodized)
25A 15" x 15" x 1/8" (AC/AC) | Aluminum (black anodized) =
| ®
504 15" x 15" x 1/8" - Aluminum {black anodized) =z
L]
7HA 17" % 17" x1/8" Aluminum {black anadized) 2
904 17" % 17" x 1/8" Aluminum (black anodized) "E’-
[2]
r g

Using a thermal compound between the base of the SSR and the heat sink for heat dissipation is recommended.

Wiring

Locate SSRs as far from motor leads as possible to prevent malfunction from induced current.

Use shielded wires for input leads when they are exposed to a source of induced current. 5‘

Mounting

Provide sufficient ventilation.

Use #6 — 32 screws, flat washers, and lock washers to secure mounting on heat sinks.

Vertical mounting is recommended to allow air to flow unimpeded. Horizontal or inverted mounting is possible, but the SSR must be derated according to the derating

curves on the following page. o

Additional Information g

Do not exceed the load voltage and current specifications.

A small-capacity load may not turn off due to the leakage current present after the SSR has turned off. If this is the case, use a resistor in parallel with the load to

shunt the leakage current.

Observe the polarity of input terminals. Failure to do so may cause damage to the SSR. =
3

When the SSR output is subjected to a higher than rated voltage, a varistor or other element should be connected to the output terminals to absorb the over-voltage. E

When the input signal contains a ripple voltage, the lowest ripple amplitude should exceed the minimum pick-up voltage of 4V. %

overav | SN/ N\

Lowest Voltage
oV Ig -

®
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2 Temperature Derating Curves: RSS Series
g 10 AMP SCR OUTPUT 25 AMP SCR OUTPUT
= 100 %0
] \
£ o \n 3 '\'\ ™
= o 80 o A0 5
- E- g‘ ‘\b\' \ —o-1.0°CW
< Y \ \ = 1.5CW
- ?_:, ‘\1 \‘ —-20CW
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% o 40 8 100 l\l
g 3 B TR
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Dimensions (mm) ¢
8-32 Pan Head Screw 1.9" (48.26mm) =
Large Saddle Clam % = o)
1.75" (44 5mm) — g
11 (7. Qmm] ~(4.5mm) A — L i i 1 M1 =
/ =k
e o
A — _
T TN L — 2 [
|l E E E|l = 2]
§| & = 5| 2 E
B € 5 2 = %
el Ar—O—13; | T =
Y fl | | OH i oz vy O
6-32 Pan Head Screw |‘1,0“ (25.4mm) | (4.8mm) Tl T i ] LI 1
Small Saddle Cl
mall Saddle Clamp . . i
R.265" (6.7mm) RSS-CVR Dpt‘:i:;al Fingersafe Cover b
1075" 720.07mm) o
(27.31mm) . . g
P — o
[ ] [ A g
= @
E
?— Y | =
§ 0.5 (12.70mm)

0.09" (2.3mm) _§ ||
|0.3‘.—‘" (8.40mm)
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=
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RU Series Universal Relays

Key features:
e Full featured universal miniature relays
 Designed with environment taken into consideration
¢ Two terminal styles: plug-in and PCB mount
e Non-polarized LED indicator
¢ No internal wires, lead-free construction
¢ Cadmium-free contacts
¢ Mechanical flag indicator
e Manual latching lever with color coding for AC or DC coil
e Snap-on yellow marking plate; optional marking plates are available in four other colors
e Maximum contact ratings: 10A (RU2), 6A (RU4), 3A (RU42)
e UL Recognized, CSA Certified, EN Compliant

s @ © (€

ENG1810-1

With Latching or Momentary Lever

RESTREPEE Latching and Momentary Lever
' Using the lever, operation can be checked without energiz-
ing the coil. The lever is color coded for AC and DC coils.

Latching Momentary
AC coil: | Orange Red
DC coil: = Green Blue

Mechanical Indicator® ««-«-«-eoeeeeeeee S
The contact position can be confirmed througfr-.
the five small windows.

Marking Plate «ccceceresnirraniorccnnnes
Standard yellow marking plate is easily replacéd-.,
with optional marking plates in four colors for

easy identification of relays. .
/ ¥ In Normal Operation
LED Indicator®-osscosseersosncoscecsesss
Non-polarized green LED indicator is standard ™.,
provision for plug-in terminal, latching lever ’
types

Note: Tum off the power to the relay coil when using the latching
lever After checking the operation, return the latching lever
in the normal position

Standard (without lever)

AC/DC color Marking ............................................E
For identification of AC or DC coils. :
AC coil: Yellow
DC coil: Blue
Mechanical Indicator* ««.ccovvvernnnnn. bullVotoge Taps Eoloe
24V AC White
Marking Plate ....ccovvveiieiiinniinnnn. 100 to 110V AC Clear
LED INHICRN0RY 5000 5unismsavasassonsns . 110to 120V AC Blue
Non-polarized green LED indicator is standard., 200 to 220V AC Black
provision for plug-in terminal types. 220 to 240V AC Red
24V DC Green
AC Coil DC Coil i
12vVDC Voltage marking on
48V DC yellow tape
*Not available on PCB type
A 110V DC
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Part Number Selection ¢
Part Number a
>
; ) . i " : : o Coil Voltage Code =
Contact Model Standard With Latching Lever ~ With Momentary Lever (Standard Stock in bold) 2
DPDT (10A i T S A24, A110, A220 S
(10A) Standard RUZ2S-C-[J RU2S-[] RU2S-M-[] DS, D12, D24, D48, D110 -
With RC (AC coil only) RU2S-CR-C] RU2S-R-C] RU2S-MR-C] A110, A220
With diode (DC coil only) RU2S-CD-[] RU2S-D-[) RU2S-MD-L] D6, D12, D24, D48, D110
i A24, A110, A220 &
e gl RUZV-NF-U = - DG, D12, D24, D48, D110 H
4PDT (BA) A24, A110, A220 ,‘g_
Standard RUAS-C-C] RU4S-1 RUAS-M-[] 06, D12, D24, D48, D110 5
With RC (AC coil only) RUA4S-CR-] RU4S-R-C] RU4S-MR-[] AT10, A220 v
With diode (DC coil only) RUA4S-CD-[] RU4S-D-[] RU4S-MD-[] D6, D12, D24, D48, D110
— - - A24, A110, A220
Sl RUAV-NF-LI D6, D12, D28, D48, D110
=
4PDT Bifurcated (3A) . A24, A110, A220 e
Standard RU42S-C-C] RU42S-[] RU42S-M-[] DG, D12, D24, D48, D110 2
= E R0
With RC (AC coil only) RU42S-CR-C] RU42S-R-C1 RU42S-MR-] A110, A220 ®
With diode (DC coil only) RU42S-CD-[] RU42S-D-[] RU42S-MD-C] D6, D12, D24, D48, D110 ;
PCB BVNED] - - A24, A10, A220

D6, D12, D24, D48, D110

1. Plug-in terminal models have an LED indicator and a mechanical indicator as standard 5 =
2. PCB models do not have an LED indicator or a mechanical indicator Orderlng Information

When ordering, specify the Part No. and coil voltage code:

(example) RU2S-C =
Part No oil Voltage Code S
Coil Voltage Table
Coil Voltage Code A24 A110 A220 D6 D12 D24 D48 D110
Coil Rating 24VAC | 110-120VAC | 220-240VAC | 6YDC | 12VDC | 24VDC = 48VDC | 110VDC
Sockets
Spring Clamp Standard DIN  Finger-safe DIN - ; ; o
Relays piN Rail Mount  Rail Mount RailMount ~ "onelMount  PCB Mount s
SM2S-61 g8
RU2S (DPDT) | SU2S-11L SM25-05 SM2S-05C IS8 s
RUAS (4PDT) el SY4S 61
RUg2S (4poTy | SUASTIL SY4S-05 SY4S-05C SYAS 62
R
S F
X e ‘t - =
T " e 1\ 3
. = ’ 3
@
s
Q
e
=
=
]
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2 Hold Down Springs & Clips

o

5 For Through

= [ e For DIN

= Appearance Item Relay o Panel & PCB

3 \

g 4 \\"\ Pullover Wi RU2S/RUA4S/

S = over Wire 4

& \ > Spring s SY4S-02F1 SY4S-51F1
-

@ Leaf Spring RU2S/RU4S/ . &

£ % (sidelatch]  AU4ZS Sekiu i

F,

g Leaf Spring  RU2S/RUAS/ e o

5 \ O SFA-101 SFA301

ﬂ Note: Order 2 pieces for each relay

Accessories
= Name Part Number Color Code * _
g Marking Plate RU9Z-P* A (orange), G (green), S {blue), W {white), Y (yellow)
S ] |
g Specify a color code when ordering. The marking plate can be removed from the relay by inserting
@ A a flat screwdriver under the marking plate.
:
Specifications
Model (Contact) RU2(DPDT)  RU4(4PDT)  RUA2(4PDT-bifurcated)
Contact Material ‘ Silver alloy Silver (gold clad) | Silver-nickel {gold clad)
Contact Resistance ' 50 mQ maximum
w
@ Minimum 24V DC, 5 mA
E Applicable Load ? (reference value) TDG; timA WAL
Operating Time ® 20 ms maximum
Release Time * ‘ 20 ms maximum
Power Consumption AC:1.1t0 1.4VA (50 Hz), 09t0 1.2VA (60 Hz) DC:0.9to 1.0W
Insulation Resistance ‘ 100MQ minimum {500V DC megger)
Between contact and coil: 2500V AC, 1 minute
g . . Between contacts of different poles:
S Dielectric Strength . :
£ 2500V AC, 1 minute 2000V AC, 1 minute
3 Between contacts of the same pole: 1000V AC, 1 minute
; Electrical: 1800 operations/h maximum
Operating Fraquency Mechanical: 18,000 operations/h maximum
S s Damage limits: 10 to 55 Hz, amplitude 0.5 mm
VikratonResissance Operating extremes: 10 to 55 Hz, amplitude 0.5 mm
@ : Damage limits: 1000 m/s?(100G)
8 Shock Resistance Operating extremes: 150 m/s?(15G)
(#a]
= ; ; AC: 50,000,000 operations :
@
S Mechanical Life DC: 100,000,000 operations 50,000,000 operations
2 Electrical Life * See table on page 794
Operating PCB model: —55 to +70°C (no freezing)
Temperature ® ‘ Blade model: 55 to +60°C {no freezing)
Operating Humidity 5 to 85% RH (no condensation)
- Weight Approx. 359
@
§ 1. Measured using 5V DC, 1A voltage drop method 4. Contact Load and Electrical Life (at ambient temperature 20°C)
= 2. Measured at operating frequency of 120 operations/min (failure rate level P, reference value) 5. Measured at the rated voltage.
- 3. Measured at the rated voltage (at 20°C), excluding contact bouncing;
3 Release time of AC relays with RC: 25 ms maximum
=] Release time of DC relays with diode: 40 ms maximum
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Accessories
Item Appearance Use with Part No. Remarks
Altaiioien The BNDN1000 is designed to accommodate DIN mount sockets,
: . Made of durable extruded aluminum, the BNDN1000 measures 0.413
3"":‘2@1 —~ / AlIDIN rail sockets BNONTE (10.5mm] in height and 1.37 (35mm) in width (DIN standard). Standard

length is 39" (1,000mm).

gIN Rail End ?? DIN rail BNLS 9.1 mm wide.
top

zzf;asimm Horseshoe clip for DIN rail Y778:011 For use on DIN rail mount socket when using pullover wire hold down
Spring Anchor Y sockets : spring. 2 pieces included with each socket.
Coil Ratings
Coil Raleds_;‘qrrant‘((r:nll\) I Operating Characteristics (values at 20°C)
Rated Voltage (V) ettt +15% (at 20°C) Coil Resistance (Q)
B ' hi . : 10% (at 20°C) Maximum Conti ‘ .
Code AL aximum Continuous \
50 Hz 60 Hz Applied Voltage Pickup Voltage Dropout Voltage
24 A24 493 425 164
(SO/QgHz) 110-120 A110 8.4-10.0 7.1-82 4,550 110% 80% maximum 30% minimum
220-240 A220 4250 3.6-42 18.230
6 D6 155 40
12 D12 80 160
DC 24 D24 447 605 110% 80% maximum 10% minimum
18 D48 18 2,560
110 0110 89 12,100
A 1. The rated current includes the current of the LED indicator
Surge Suppressor Ratings UL and c-UL Ratings
Model Ratings Voltage Resistive General Use Horse Power Rating
. - RC series circuit - RUZ2 RU4  RU42 RU2 RU4 | RU42 HRU2 RU4 | RU42
AC Coil With RC g ] —_—
R: 20 k0, C: 0.033 pF 250VAC | 10A | — | 3A | — | BA | — | — | 110HP | —
; : Diode reverse voltage: 1000V | ey [ s o o
DC Coil With Diode Diode-Forard e TA 30vDC | 10A  BA @ 3A
) CSA Ratings TOV Ratings
Contact Ratings Voo _ESive | Resisiive Inductive
Nskniom Sontag Gapactty % R A08 T2 RUS RUAZ RUZ | RUA | RUA2
Gontact| | Contiruoca [SAllawabls Cantartowar (Woltsgel K fataq toad Z50VAC | 3A  250VAC 10A  6A | 3A  S5A  0BA O0BA
Current  Resistiveload Inductiveload (V) Res.load Ind.load  spypc 3 30V0C 10A | 6A | 3A  5A | 15A 15A
2500VA AC 1250VA AC 250 AC 10A 5A
DPDT 10A
300W DC 150w DC 30DC 10A 5A

1500VA AC 600VA AC 250 AC B6A 0.8A

4PDT BA ‘
180W DC 90W DC 30DC 6A 1.50

aPOT @ 750VA AC 200VA AC 250 AC 3A 0.8A
bifurcated 90W DC 45W DC 30DC 3A 1.50

1. On 4PDT relays, the maximum allowable total current of neighboring two poles is 6A. At the rated
A load, make sure that the total current of neighboring two poles does not exceed 6A (3A + 3A = BA).
2. Inductive load for the rated load —cos 0=0.3, L/R=7 ms

s1yBi7 1014 B S8YoUMg

s1ybr Buieubis

=
e,
=~
~<
“©
Ro
7
°
o
=
@
73

$320|g |BUILIB] $10108JU0) S

siayeaig 1naiig
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2 Socket Specifications
- Sockets Terminal Electrical Rating Wire Size Torque
o ! 1
& SU2S-11L Spring clamp terminals 250V/10A 24-16 AWG -
b= |
@ SU4S-11L Spring clamp terminals 250V/6A (using RU4), 10A (using RUZ) | 24-16 AWG —
g’ DIN Rail Mount SM2S-05 M3 screw with captive wire clamp 300V, 10A Maximum up to 2—#14AWG 55 - Sinelbs
« Sockets SM2S-05C M3 screw with captive wire clamp, fingersafe | 300V, 10A Maximum up to 2—#14AWG 55 - Ginelbs
SY4S-05 M3 screw with captive wire clamp ‘ 300V, 7A (using RU4), 10A (using RU2) | Maximum up to 2-#14AWG = 55 - Sinelbs
SY4S-05C M3 screw with captive wire clamp, fingersafe | 300V, 7A (using RU4), 10A (using RU2) ' Maximum up to 2-#14AWG =~ 5.5 - Sinelbs
£ QrougtPoel Svasst Solder 300V, 7A - -
2 SY4S-61 PCB mount 300V, 7A — —
= PCB Mount Socket | ‘
= SYA4S-62 PCB mount 250V, 7A - —
@ . z
Electrical Life Curves
RU2 (Resistive Load) RU4 (Resistive Load) RU42 (Resistive Load)
- — —— v ey
= — - — TV oy e == TG e — Tivne
2 1000 == i =) — ﬁ:m _
g : ; :
g 2 \ a A 3
5 z A e
2— «E 100 == S| § 100 m“ & .g‘oo =EE%‘ ETEE
E = g \ . ' N \
g : g
= A % \ g 10 bl
= 10 5 S I
st 23 5 10 % S i FH
4] 1 1
) 01 05 1 5 10 01 05 1 3 6 002 0.1 05 1 3 6
g Load Current (A) Load Current (A) Load Current (A)
= ’ . g
RU2 (Inductive Load) RU4 (Inductive Load) RU42 (Inductive Load)
e 250V AC/30V DC — 250VAC —_— 250VAC
—_—-—v0c  eeeeea- woce 0 eeeca-- 30V DC
— = — 110V DC — - nwboc
.55 111 - NI .Y
\ \ \ \
m N N, N A
o _ _ \ \
L, Ew EEEN 41! 5 W \ NI é w =S
é g 11 ‘\ “ i;i g i 2 a i =
o g N =3 N
g g - § \w A § ‘\ NS
S S 10 \ s S 10 N b
——AC:cos0=03 [CdH = 15818 z
[ DC:UR=7ms [ AC:cose=03 I AC:cose=03
Im | m | DC:LR=7ms | DC:LR=7ms
| il | LLL | L LU |
o1 05 1 5 10 0.02 0.1 05 0.02 01 05
Load Current (A) Load Current (A) Load Current (A)
£ Maximum Switching Current
° ’
@  RU2 RU4 RU42 (Bifurcated)
_E AU tessuve AC resistive
= AC inductive bl PO
E 10 _jt_:oso=0<3) S (cos o =0.3)
s| PR N\ N 8 =5 1
i T 3= 3 S .
4 v —te \ ]
g L1 n':%mm \ L z, z, I
Pl : i
» g | = = g [T 1T
2 4 e = 04 01 Pl%_-ﬁns 55541 ]
D . -
@ v =
| il |
=] 1 30 100 250 500 10 30 100 250500

Load Voltaoe (Vi
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Ambient Temperature vs. Temperature Rise Curves &
RU2 (AC Coil, 50 Hz) RU2 (AC Coil, 60 Hz) RU2 (DC Coil) s
120 120 120 oo
~ ~ ~ -]
110 1 =
< 110 < 10 < 5
100 =~ 100 BN i ~ &
90 90 90
g W Lﬁvuzmnt ~ g s ~ s i ~ Z
1
g | / foles ~ 2 Load current W 2 Load current ~
> 70 ~{_| - s 70 10A¥ 2 poles ~ e 10 10A ¥ 2 poles ~
§ 60 S ‘E 60 / 60 /
50 §= > § 50 R > 50 ] >
8 —~ J e e — § 3 — v
40 |—Load current — = 40 — =40 7 S
5A¥ 2 poles S / ~ — 3 =
30 / + 30 |—Load current —f — 30 [—Load current 1
No load current 5A¥ 2 poles 3 5A ¥ 2 poles =
20 20 7 20 No load current =2
10 10 Yo load current 10 ! | &
-3
[ [ | [ | 3
0 10 20 30 4 5 6 70 0 10 20 30 40 5 60 70 0 10 20 30 4 5 60 70
Ambient Temperature (C) Ambient Temperature (C) Ambient Temperature (C)
RU4/RUA42 (AC Coil, 50 Hz) RU4/RUA42 (AC Coil, 60 Hz) RU4/RU42 (DC Coil)
120 120 120
10 > 10—t 10— 2
@
100 < 100 ~ 100 ~ =
- < % < .8 ~ e
£ g g 80 S g )
2 3 ~ g ~ B
A n é n ~ 70 Load current ~ 3
g0 S BAV 5 poes £w A¥2 pols
% 50 é’ 50 /1 | ~ E' 50 / ~
30 B 30 —Load current = 30 |—Load current
3AY¥ 4 poles |
", No load current 20 3A ¥ 4 poles / | 20 L No loa{‘l current
No load current
10 10 10
[ | =
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 (En’
Ambient Temperature (C) Ambient Temperature (C) Ambient Temperature (C) @
The above temperature rise curves show the charactenistics when 100% the rated coil voltage is applied
The heat resistance of the coil is 120°C. The slant dashed line indicates the allowable temperature rise for the coil at different ambient temperatures
Load current 6A x 2 poles is for the RU4 models only
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Relays & Sockets

2 Internal Connection (View from Bottom)
= . s .
= RU2S-* Standard RU2S-*R with RC RU2S-*D With Diode RU2V-NF-*
§ (112 L) (112 (4] (M2 (4)42
P L L L £ L
g 5)1 (8] )1 5)1 (8]
é’ @11 (12)41 @11 - (1241 @1 (12)41
S 2
@ qu 131 (A2 (00 Wl
S - E E
24V AC/DC cail or less 24V DC coil or less
o (112 it) (2 (442
% .'l).‘c (BI 5)’5 (S).c
g @n & (12)41 @n o (12)41
é 13AT EEI % vsF@Ej@Az
w
Over 24V AC/DC coil Over 24V DC coil

RU4S-*/RU42S-* Standard RU4S-*R/RU42S-*R With RC RU4S-*D/RU42S-*D With Diode RU4V-NF-*/RU42V-NF-*

2 (1)12 (2)22 (3)32 (4)42 mre (a2 @32 @42 (112 222 (3) (4] 12 222 @332 (42
2 L L Lf L LM Lf Lf L LM Lf Lf L L L Lf L
8 5)14] (6)24] (7, (8)44 G4 G4 (N3] B4 5)14] (6)24] (7). (8)44] (54| G124 (N34]| @4
g 911 (10521 (11)31 (12)81 an 30171 onar paan 911 (10321 (11331 (12)41 @neopozr (ux (e
__@:’__ _ﬁ_. -—
2- nWwa (131 e (1DA1] A B e e
= S <
o
(-4 P s
24V AC/DC coil or less 24V DC coil or less

(112 (2)22 (3)32 (4)42 (112 (2 (3)32 (4

5)14) (6)24] (7134] (8)34 54| (6)24 ®

“m gO)’M (1131 (12)41 om gom (11)31 (12)41
@ cam% e 137_5%23@0
=
= Over 24V AC/DC coil Over 24V DC coil

Dimensions (mm)
RU2S RU2V
D o D
0 Marking Plate | Marking Plate |
e Removal Slot g Removal Siot
=4 ——
€
o
o =
w0y

01.2 ¥2.2 Hole

Marking plate removal slot is provided only on one side.
Insert a flat screwdriver into the slot to remove the marking
plate

Terminal Blocks
}‘{

All dimensions in mm.

Circuit Breakers
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Relays & Sockets

Dimensions con’t (mm) @
RU4S/RUA42S RU4V/RU42V E
w
L —— —_—1 >
: :] 2
P R S
Marking Plate Marking Plate 2
Removal Siot Removal Siot ‘g_
— == @
=] = S
MTT [ Uou e
T B I | BPY } .
‘Bﬁ.TB 48 01.2 x 2.2 Hole EE B §_
b dEHE @D BE ED a
b BE B B =
lo—2zs | 25 |
Marking plate removal slot is provided only on one side. Mountina H
Insert a flat screwdrniver into the slot to remove the marking R0k Lo W\W
=4

plate

#
i
: 13.2

=
S,
)
<

@

R0
w
o

o

=
®
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All dimensions in mm,

Spring Clamp DIN Rail Mount Sockets

SU2S-11L SU4S-11L
31 =
| Terminal Arrangement Terminal Arrangement = |
— ROROSES ) : ey 5
Smm L ® g ——=
BTt { ; 2.032 = & o oo
i _240 _ i Mouning Holes 24.0 Mounting Holes @M
8 [Remer i et | ul [Xu./
e Cm 1:0 —--h ,.%, — ¢ ._YY:_'
°$ 1 (] :
L1 b ommepss L (T | i | - 5% . (N | GO — T | O AR :
1 i s = p oy
! Ring terminais Ring terminals View
L cannot be used. iop Visy cannot be used. (hp ) g
=
o
=}
©
Standard DIN Rail Mount Sockets
SM2S-05
ey DIN Rail
BNDN
(BNDN) Terminal Arrangement st is) npr— Termln[:l ﬂr!_w]
2-04.2 Mounting Holes @ o (or M4 Tapped Holes) : ; oy
or M4 Tepped Holes) A |1® | | 3
' | (15 >
po 3 55 2 FRT T 3
L""*’l :J L’: Amax. _48min | i g
4 max. "T'_"&“a min | | | | =X
0 -0 OIS, =
- | (Top View) 5.0 max. (Top View)
B0 e 03.2 min.
’ 3.2 min.
Q
a
c
@
@
@
>
@®
a
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Relays & Sockets

£ Dimensions con’t (mm)
o
=
= Finger-safe DIN Rail Mount Sockets
5
= SM2S-05C SY4S-05C
w
2 k|
O e e el M e R ;
= i = N B . | @O erminal Arrangement
R | o - - g 18 teltwomeion  BODO
1= — 18 Ve VR h
lel-1-¥ci (g 4 : : leloleic) - K (o WA Tagped ?.
ol [ ]
= =H - — £ ° gl
{ 8 | 1 r
1= Ui L B
£ G123 & 1 ep—— 0'00'0)
=) 000 &) ., ' ing S
= % HXJJA o znm T cannot be used e
S © o~ 182 Ql o ? ,,_:
= - v I— {
c
=2
7]
PCB Mount Sockets
SM2S-61 SM2S-62
a"J’ o “’""‘?‘;m‘?!‘{' 132 |_138min —— _ 132 ; 82min*
§ 8008 - i g % i 3 A T I 0G50e ; m @ !‘ ir]
7 5| |Oooool prd B B D R 0650 l g & ofg A e
o3 o@o R g <l |+ | ‘¢ Tal & |osse b | ‘B B @ —n_—f_..g.—g—_—r
. L= S L-— ®I7riz —It—.f_ﬂ]_ Ee — L T N
2 -7 Bt ® Voo vt | ’ | 212 3 (Botom View) e [
S 1 E S — “J ‘ ' i—i \&DN_
w 1 g = &% 5 % 1=l
&= Mt _AI iﬂ o 9 (Tolarance 0.1}
15 19.2 min_ when using i—' ! olermnos O ”
5—;—”- hold-dowm springs —ﬂ_ R .,u..]_-" * 17.2 min. when using a hold-down spring.
= +¢13.2 min. when using a hold-down spring for
the relay wih check butcn
SY4S-61 SY4S-62
g E‘_ 8.2min**
E
= 44
Terminal Arangement """'“r'_"i"!."“%"’ q | L
oFE T mEeEg! 3388 R e
[ | f= [ &l | " % oooe 2 B S A
5| |Maone @ i s} i b oo | of i N
= ) 7 | (Bottom Ve P 1
7 3. gl {Bottom View) 'E Al L&TJ Gihom o T 15-82 holes
n P-4 15 § RERSY
m 15 = m S (rkecarea 0.1}
*192 min when usi s “112m ;
- o ooy €12 v g k- g
S 22 tho teay with check bustton
S
©
1=
o
(&)
Through Panel Mount Socket
SY4S-51
RIO1)+214) 4
2 57
S 5 ﬂguu?l
@© &=
£ e o - " N No.of soskets mounted
E \
& 58] L
i
LA BT * 10.4 min. when using hold-down springs
212
@
2
©
(=
I
=
2
5
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Relays & Sockets

Operating Instructions

Driving Circuit for Relays
1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:

A complete DC voltage is best for the coil power to make sure of stable relay
operation. When using a power supply containing a ripple voltage, suppress
the ripple factor within 5%. When power is supplied through a rectification
circuit, the relay operating characteristics, such as pickup voltage and dropout
voltage, depend on the ripple factor. Connect a smoothing capacitor for better
operating characteristics as shown below.

Puisation
e '
s
T #RM Ripple Factor (%) LEM::""'HOW

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean = DC mean value

. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special
consideration is needed for the circuit design. As shown in the incorrect
circuit below, leakage current (lo) flows through the relay coil while the relay
is off. Leakage current causes coil release failure or adversely affects the
vibration resistance and shock resistance. Design a circuit as shown in the
correct example.

Incorrect Correct
O T ﬂ (o O
O——A—
i
o -0 o —0

. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a
transistor to deteriorate and sometimes to break. Be sure to connect a diode
to suppress the back electromotive force. Then, the coil release time becomes
slightly longer. To shorten the coil release time, connect a Zener diode
between the collector and emitter of the transistor. Select a Zener diode with
a Zener voltage slightly higher than the power voltage.

Back emf
suppressing diode

A

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are
not exceeded. When an inrush current flows through the load, the contact
may become welded. If this is the case, connect a contact protection circuit,
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the

contacts, resulting in increased contact resistance. In consideration of contact
reliability, contact life, and noise suppression, use of a surge absorbing circuit

is recommended. Note that the release time of the load becomes slightly
longer. Check the operation using the actual load. Incorrect use of a contact
protection circuit will adversely affect switching characteristics. Four typical
examples of contact protection circuits are shown in the following table:

This protection circuit can be used when the load
— impedance is smaller than the RC impedance in an
AC load power circuit.
« R: Resistor of approximately the same resistance
value as the load
e C01to1pF

This protection circuit can be used for both AC and
DC load power circuits.

R: Resistor of approximately the same resistance
value as the load

C: 01to1pF

This protection circuit can be used for DC load power
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the
load circuit x 10

Forward current: More than the load current

RC

{
L
i

This protection circuit can be used for both AC and
DC load power circuits.

For a best result, when using a power voltage of 24
to 48V AC/DC, connect a varistor across the load.
When using a power voltage of 100 to 240V AC/DC,
connect a varistor across the contacts.

-
N
I

-

Varistor
z
&

3. Do not use a contact protection circuit as shown below:

This protection circuit is very effective in arc suppression when
opening the contacts. But, the capacitor is charged while the
contacts are opened. When the contacts are closed, the capacitor
is discharged through the contacts, increasing the possibility of
contact welding.

g

i

This protection circuit is very effective in arc suppression when
opening the contacts. But, when the contacts are closed, a current
flows to charge the capacitor, causing contact welding.

Eﬁ
:

Generally, switching a DC inductive load is more difficult than switching a DC
resistive load. Using an appropriate arc suppressor, however, will improve the

switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin flux.

Operating Instructions
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Switches & Pilot Lights

Signaling Lights

"
2
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Terminal Blocks Contactors Timers

Circuit Breakers

Operating Instructions Relays & Sockets

Operating Instructions con’t
Other Precautions

1. General notice: 2. UL and CSA ratings may differ from product rated values determined by IDEC.

To maintain the initial characteristics, do not drop or shock the relay. . .y ; 2
P Y 3. Do not use relays in the vicinity of strong magnetic field, as this may affect

The relay cover cannot be removed from the base during normal operation. To relay operation.
maintain the initial characteristics, do not remove the relay cover.

Use the relay in environments free from condensation, dust, sulfur dioxide
(SO,). and hydrogen sulfide (H,S).

Make sure that the coil voltage does not exceed applicable coil voltage range.

Safety Precautions
* Turn off the power to the relay before starting installation, removal, wiring, Precautions for the RU Relays
maintenance, and inspection of the relays. Failure to turn power off may . )
cause electrical shock or fire hazard. * Before operating the latching lever of the RU relay, turn off the power to
the RU relay. After checking the circuit, return the latching lever to the origi-
* (Observe specifications and rated values, otherwise electrical shock or fire nal position.

hazard may be caused. ) ) - )
¢ Do not use the latching lever as a switch. The durability of the latching lever

* Use wires of the proper size to meet voltage and current requirements. Tight- is @ minimum of 100 operations.

en the terminal screws on the relay socket to the proper tightening torque. ) . .
e When using DC loads on 4PDT relays, apply a positive voltage to terminals of

 Surge absorbing elements on AC relays with RC or DC relays with diode are neighboring poles and a negative voltage to the other terminals of neighbor-
provided to absorb the back electromotive force generated by the coil. When ing poles to prevent the possibility of short circuits.
the relay is subject to an excessive external surge voltage, the surge absorb- ) ) o ) )
ing element may be damaged. Add another surge absorbing provision to the * DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
relay to prevent damage. age to the correct terminals.

s1s BIDEC www.IDEC.com



Relays & Sockets

RY/RM Series Miniature Relays g
Key features: Z
¢ RYZ(3A), RY4 (5A), RM2 (5A) ®
e General purpose miniature relays ,%
 3A or 5A contact capacity L
¢ Wide variety of terminal styles and coil voltages meet a wide range of applications v
o All 4PDT types have arc barriers.
B & (€ )
Part Number Selection =
Part Number 3
Contact Maodel Plug-in Terminal ~ PC Board Terminal Coil Voltage Code
Standard RY2S-U [J RY2v-U [
DPOT (Slim) 3A " :
s Witvindieate RYZS-ULC] Ry2v-uLO ACBV, AC12V, AC24, ACT10V, AC120V, -
With Check Button RY2S-uc [J AC220V, AC240V =
< 12V, D24V, DCA8V, DC1 “
With Indicator and Check Button RY2S-ULC [ == L e L :o
w
. Top Bracket Mounting RY2S-UT [] §
With Diode (DC coil only) RY2S-UD [ RY2v-UD [ DCeV, DC12V, DC24V, DC48V, DC110V &
Standard RM2S-U [ RM2V-U [
DPOT (Wide) 5A With Indicator RM2S-UL [0 RM2V-UL ]
- 5 RYACBV, AC12V, AC24V, AC110-120V, AC220-240V
~ Ml Sheck itron AMzS-UC O DCBV, DC12V, DC24V, DC4BY, DC100-110V
With Indicator and Check Button RM2S-ULC []
—
Top Bracket Mounting RM2S-UT [ — 2
With Diode (DC coil only) RM25-UD [1 ’
- DCBV. DC12V, DC24V, DCA48V, DC100-110V
With Indicator and Diode (DC coil only)  RM2S-ULD []
Standard RY4S-U [] RYav-U [
4PDT 5A With Indicator RY4S-UL [ RY4V-UL I ACBV, AC12V, AC24V, ACT10-120V,
" With Check Button RY4S-UC [J AC220-240V
DCeV, DC12V, DC24V, DCA8V, DC100-110V
A With Indicator and Check Button RY4S-ULC [ Ko PR DA DERE DGR ‘g_’
. : Top Bracket Mounting RY4S-UT [ — §
With Diode (DC coil only) RY4S-UD [ %
= DC6V, DC12V, DC24V, DCA8V, DC100-110V
With Indicator and Diode (DC coil only)  RY4S-ULD [
Top mount models are designed to mount directly to a panel and do not require a socket. 5 =
A Ordering Information
When ordering, specify the Part No. and coil voltage code:
(example) RY4S-U  [AC110-120V] g
F’artI No Lle Voltage Code 3
@
e
o
e
=
s
]
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Relays & Sockets

2 Sockets
o
- Aelavs Standard DIN Finger-safe DIN TS - OB MG
é’ Relays “Rail Mount ‘Rail Mount Through Panel Mount | PCB Mount
= RY2S SY25-05 SY28-05C SY2S-51 | SY28-61
-]
S RM2 SM2S-05 SM2S-05C SM2S-51 SY4S-61
§ |
S R4S SY45-05 SY4S-05C SY4S-51 SY4S-62
£ Tudl
z
=d
w
Hold Down Springs & Clips
- For DIN For Through Panel &
Cppoetance S o Holay: e il e i
_'g 7N RY2S SY2S-02F1 SYAS-51F1
= s €
8 ’ \ Pullover Wire )
2 \ Spring SY4S51F1 SY4S-51F1
S o RY4S
2
v - RY2S
Lol Sring SFA-2021 SFA-302
(side latch)
RM2, RY4S
RY2S
" \ Leaf Spring v SFA-1012 SFA-301
g (top latch)
= RY4S
1. Not available for PCB mount socket SY4S-62.
2. Order 2 pieces per relay
Accessories
Item Appearance Use with Part No. Remarks
g Alisticiin The BNDN1000 is designed to accommodate DIN mount sockets.
o : ; Made of durable extruded aluminum, the BNDN1000 measures 0.413
E e / ALER e sackscs BNONTO00 10 5mm)in height and 1.37 (35mm) in width (DIN standard). Standard
o eterleng > length is 39" (1,000mm).
Hdin il ﬂ' DIN rail BNLS 9.1 mm wide.
top
A Replacement Horseshoe clip for all DIN rail For use on DIN rail mount socket when using pullover wire hold down
= Hold-Down < 9 Y778-011 ; ke :
Q ; ) sockets spring. 2 pieces included with each socket.
= Spring Anchor
=2
&
3
.(-‘:>
800 [l DEC www.IDEC.com



Relays & Sockets

Specifications g
- Standard Contact 5
‘Contact Model e % P —— y §
- RY2 - DPDT Slim RM2 - DPDT Wide RY4 - 4POT P
Contact Material Gold-plated silver ' Silver Gold-plated silver g—’
Contact Resistance ' 50 mQ) maximum 30 mQ maximum 50 mQ maximum &
=
% i 24V DC, 5mA; 5V DC, 24V DC, 10 mA; 5V DC, 24V DC, 5 mA; 5V DC, a
Mirkm Applicable: Load 10 mA (reference value) 20 mA (reference value) 10 mA (reference value)
Operating Time ? 20 ms maximum
Release Time * 20 ms maximum o
Power Consumption AC: 1.1 VA (50 Hz), 1 VA (60 Hz) AC:1.4VA(50Hz), 1.2VA(60 Hz) | AC: 1.4 VA (50 Hz), 1.2 VA (60 Hz) ‘g
(approx.) DC: 0.8W DC: 0.9W DC: 0.9W 5
[t=}
Insulation Resistance ‘ 100 MQ minimum {500V DC megger) =
Between live and dead parts: &
1500V AC, 1 minute 2000V AC, 1 minute 2000V AC, 1 minute
Between contact and coil:
) ) 1500V AC, 1 minute 2000V AC, 1 minute 2000V AC, 1 minute
Dielectric Strength : =
Between contacts of different poles: o
L
1500V AC, 1 minute 2000V AC, 1 minute 2000V AC, 1 minute Z
Between contacts of the same pole: i
1000V AC, 1 minute | 1000V AC, 1 minute 1000V AC, 1 minute §
. Electrical: 1800 operations/h maximum
Operating Frequency Mechanical: 18,000 operations/h maximum
I . ' Damage limits: 10 to 55 Hz, amplitude 0.5 mm
Vibraition Resistonce Operating extremes: 10 to 55 Hz, amplitude 0.5 mm
. Damage limits: 1000 m/s?
Shock fResistance Operating extremes: 100 m/s? (DPDT Slim), 200 m/s? {4PDT, DPDT Wide) N
Mechanical Life 50,000,000 operations g
w
I ) . 100,000 operations {220V AC, 5A)
Electrical Life 200,000 operations (220V AC, 3A) | 500,000 operations {220V AC, 5A) 200,000 operations {220V AC, 3A)
Operating Temperature * —25 to +55°C (no freezing) —25 to +45°C (no freezing) —25 10 +55°C (no freezing) *
Operating Humidity 45 to 85% RH {no condensation)
Weight (approx.) 239 350 34q
Note: Above values are initial values. 3. For use under different temperature conditions, refer to Continuous Load -
1. Measured using 5V OC, 1A voltage drop method Current vs. Operating Temperature Curve. The operating temperature range e
2 Measured at the rated voltage (at 20°C), excluding contact bouncing of relays with indicator or diode is —25 to +40°C §
Release time of relays with diode: 40 ms maximum 4. When the total current of 4 contacts is less than 15A, the operating tem- 8
perature range is —25 to +70°C. @
)
3
=1
=N
o
e
o
Q
2
@
o
@
]
w

800-262-IDEC (4332) + USA & Canada [l DEC 801




Relays & Sockets

2 AC Coil Ratings
= S ) . i
= Rated Current (mA) £15% at 20°C Coil Resistance () +10% Operation Characteristics
= Voltage V) AC 50Hz AC 60Hz at20°C (against rated values at 20°C)
o 2 ]
@ DPDT  DPDT Wide & DPDT DPDTWide&  DPDT DPDTWide&  Max. Continuous Pickup Dropout
5 Slim 4PDT Slim 4PDT Slim 4PDT Applied Voltage Voltage Voltage
S 6 170 240 150 200 188 9.4
12 86 121 75 100 768 393
24 42 60.5 37 50 300 153
. 110 96 — 84 — 6,950 —
= 110-120 = 94108 — 8092 - 4,290 110% 80% maximum | _o0®
s minimum
= 120 8.6 —= 15 — 8,100 -
g 20 47 - 41 - 25892 —
“ 220-240 — 4754 — 4.0-46 — 18,820
240 49 — 43 —; 26,710 -
DC Coil Ratings
"
s Rated Current (mA) Coil Resistance (Q) Operation Characteristics
8 +15% at 20°C +10% at 20°C (against rated values at 20°C)
2 Vorsage V) : Max. Continuaﬁs Pickup Dropout
g DPDT Slim  DPDT Wide & 4PDT  DPDT Slim  DPDT Wide & 4PDT Aphlie d Volfa‘g o Voitige' Voltagé
& 6 128 150 47 40
12 64 75 188 160
24 32 36.9 750 650 ) -
110% 80% maximum  10% minimum
48 18 185 2,660 2,600
100-110 = | 8.2-9.0 = | 12,250
g 110 8 — 13,800 —
=
Contact Ratings UL Ratings
Maximum Contact Capacity Resistive General use
Conti v Rated Loa Voltage
ot Continuous Allowable Contact Power Rated Load g DS':iDr: \[’)v}:gl 40T usrl’iDmT 3&3: 0T
e Current  Resistiveload  Inductive Load  Voltage (V) Res.load  Ind. Load I
| TOVAC N 15A 240VAC | 3A | S5A | SA | 0BA & 2A | 5A
g DP(%I{ g’nm " 6% v\\/IAD/éc 1 Zg v\\//AD%C Z20VAC I 08A 120VAC | — | — | — | 1.5A | 25A | —
E 30V.0C I 15A 100VDC | 02A | 04A  02A  02A | — | 02A
S8 110V AC 5A 25A 0VDC | 3A | S5A  S5A | 3A | — | S5A
DPDT Wide 1100VA AC 440VA AC
(AM2) i 150W DC T | e L £ CSA Ratings
VD A 5A ,
234(Z)V A(; ZA f iA Resistive General use
4PDT (RY4) 5A 'fg\anﬁc ZSS\X/AD‘EC a Voltage pppT | DPDT app7 | OPDT | DPOT | o
P 3ovDC 5A 2A Slim | Wide Slim  Wide
f_s ﬂ Note: Inductive load for the rated load — cos @ =0.3, L/R=7 ms 240V AC 3A 5A 5A 0.8A 2A 5A
[#s]
= 120VAC  3A 5A | — [ 15A | 258 | —
g TUV Ratings 00vDC | — — — | 02A  04A | 02A
5 . — :
, ; DPDT DPDT , 30vDC 3A 5A 5A 15A  25A | 15A
Voltage  “sim | wige | 4POT
240VAC | 3A BA 5A
30V DC 3A 5A 5A
@2 AC: cosa=10,0C: L/R=0ms
: A
=
3
S
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Relays & Sockets

Socket Specifications

‘Sockets Terminal Electrical Rating Wire Size Torque
DIN Rail SY2S-05 M3 screws with captive wire clamp 300V, 7A ‘ Maximum up to 2-#14AWG | 5.5-9inelbs
Mount SM2S-05 M3 screw with captive wire clamp 300V, 10A . Maximum up to 2-#14AWG 1 55-9 inelbs
Sockets SY4S-05 M3 screw with captive wire clamp 300V, 7A* Maximum up to 2-#14AWG | 55-9inelbs
Finger-safe | SY25-05C M3 screws with captive wire clamp, fingersafe 300V, 7A | Maximum up to 2-#14AWG ‘ 55-9inelbs
DIN Rail SM2S-05C M3 screw with captive wire clamp, fingersafe 300V, 10A Maximum up to 2-#14AWG | 5.5-3inelbs
Mount ' syas.gsc M3 screw with captive wire clamp, fingersafe 300V, 7A" | Maximum upto 2-#14AWG | 55- 9inelbs
Through SY2S-51 Solder 250V, 7A — —
Panel Mount | SM2S-51 Solder 250V, 10A — —
St $Y4S.51 Solder 250V, 7A" — —

SY2561 PCB Mount 300V, 7A — =
gcofkg"""‘ SVas 61 PCB Mount 300V, 7A — —

| Y4862 PCB Mount 250V, 7A - -

ﬂ * When using only 2 poles of the 4-poles, the UL recognized current is 10A
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Relays & Sockets

2 Characteristics (Reference Data)
o
E
= Electrical Life Curves
%  ACLload
8 (RY2) (RY4)
=
2
s __ 1000}
w
|~
g ] 240V AC resistive
'z g =
e
P g = 10r
1 2 240V AC inductive
=) = 3 50
= 1
g 5 .
©
5’ 10+
< o Tz % ¢ 3
Load Current (A)
(RM2)
v
s e
Q
2 £
w
] g
£ g
K %
2
W72 3 & 5
Load Current (A)
w
5
E
= DCLoad
(RY2) 30V DC resistive (RY4)
1000 30V DC inductive 1000
500 500
g ”
Ezoo
g § 100 § 100
£ e =
'D 5
(3 S 20 20
100V DC resistive
10 100V OC inductive 10+
5 2 3
Load Current (A) Load Current (A)
{RM2)
w 30V DC resistive
5
2 1000 30V DC inductive
g £
- i
K
g
£ 100
=
2 50[
100V DC resistive
100V DC inductive
4
—q{’ 10 1 ' L . ! 1
] 0 1 2 3 4 5
B Load Current (A)
3
2
£
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Maximum Switching Capacity

(RY2)

(RM2)

Load Current (A)

4
=
T

Load Current (A)

Relays & Sockets

[ A

05—

Ll iegl

01

5 10
Load Voltage (V)

s Lot 1 111
50 100 200 300

(RY4)

AL resistive

Jf

DC resistive

DG Inductive _#

| [
10 20 W 50

Load Voltage (V)

W00 200 300

Continuous Load Current vs. Operating Temperature Curve (Standard Type, With Check Button, and Top Bracket Mounting Type)

(RY2)

Operating Temperature (C)

1

2
Load Current (A)

3

(RY4)

100

8 8

Operating Temperature (C)

38883

-
o o

-
S

1 2 3
Load Current (A)

AM2) o

3 3

Operating Temperature (C)
3

888 8

o

Load Current (A)

s1yBi7 1014 B S8YoUMg

s1y617 Buijeubig

=
S,
)
<

@

R0
w
o

o

=
®

73

$)20|g |BUILIB| $10108JU0) S

siajeaig unang

800-262-IDEC (4332) * USA & Canada

NIDEC

805



Relays & Sockets

2 Internal Connection (View from Bottom)
= Standard Type
2 DPDT Slim (RY2) DPDT Wide (RM2) 4PDT (RY4) With Check Button
o3 T s P > e e
_§ [ 1 4 ] 1 j‘ \ 1 2 3 4 ]‘ g
o ! =t Pushbutton
g ‘?D cll 2o byos \ o Sop ol 4 | -
w \ 1 11 1 .
i W ‘ LwH ) ‘ ’ - - J Et?:::(;zt:::.be operated by pressing the
S With Indicator (-L type)
2 DPDT Slim (RY2) DPDT Wide (RM2) 4PDT (RY4)
g S—— —— R
%) 2] 4 . 4
il | = *?1 Coil =1E ’ | & | ,r| rl 'rﬂ
Below ’ S i Below ‘ ‘

5 B8
100V 00 28V AC/ ’ m = e When the relay is energized,
AC/DC 3] DC o ; \—W,—E:: i the indicator goes on.
_J L ol J L | « An LED protection diode
S , - is not contained in DPDT
—— . relays for coils below 100V

)
=it |

— ——— - oC.
A 1 2 3 4
Coil r W Coil 24V ‘ il ni il ni it i W « |f coil polarity is reversed
100V ;] [; Aot ‘ :'rl T Tr-l ﬂ"' ‘ LED wil not igh.
AC/DC 0 and over .
and over J 130) @

14 130) (+)74 J
| S — w—3

N e

"
a
]
=
Qo
=]
wn
o
Lo
o
5

7

With Diode (-D type)
DPDT Slim (RY2) DPDT Wide (RM2) 4PDT (RY4)
§ ( _ W [ p W { >>>>> W Contains a diode to absorb the back emf gener-
= | - 4-;- S l:‘o-;p . ISP B JFE9 JETREO! BEN ated when the coil is de-energized. The release
- - ’ ’: - ‘ : f 17‘ 182 ‘ time is slightly longer.
1 . ' 5 ‘ ’ « Diode Characteristics
t J { W J : [13(-) M"] ' Reverse withstand voltage: 1,000V
. — — — —— J Forward current: 1A

With Indicator and Diode (-LD type)

@ DPDT Wide (RM2) 4PDT (RY4) DPDT Wide (RM2) 4P0T (RY4)

o

EEiG s BN TR

é Coil ‘ : ; el S L1 &1 Coil2av . : . :’2 i f Contains an LED
Below T ‘ ‘i_“’qm"_.‘f._ ’ DC and < ‘ B, W e ‘ indicator and a surge
24V DC J'—%’M—E‘é«é ﬂw'—:gmid t | over ‘ - e || absorber

g

=

£

=2

g

&

3

5
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Relays & Sockets RY/RM

Dimensions (mm) 2
a
-
w
RY2S RY4S RM2S &
2o
Total length from the panel surface induding relay sockat. =
Totallength from pane! surtace inciuding relay socket Totallength from the panel surface including relay socket e oy soc =
5Y25-05: 61,5 (63.5) max., 5Y25-51: 39.6 (416) max 05815 (835 e Vi 5T 308 (a1 8) max F91.5163:5) ma., ‘ : =
: 7396 (41.6) max. =
Dimensions in the ( ) =

3 x 01.2 oblong hole 2.2 x 01.2 oblong hols Dimensions in the
= include a hold-down spring. x0 long hole mc'udeaho!d—daw‘ns)prinq, g

o «

1] 3 & ‘§
] |] o= = £
) b (=]
— =
35.6 max. 54 14 u:::_
|_ 3s6max. |64 “

o
i
08
28

| so—
=]
TTT
0s |
Xira |

RY2S-UT

42
£l

RY4V

wr

U

145

RY4S-UT

22Va12okgiuls

I
a -1+'°¥:SG mas.

RM2V

RM2S-UT

432

801

il
¥

\%’\«
&

26

| 13
——
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Relays & Sockets

2 Dimensions
o
=
= Standard DIN Rail Mount Sockets
5
2 SY2S-05 SM2S-05
w
£ 17 0 315
e T e 3 6 18|
= - e DIN Rail B L o DIN Rail
U;, QT M3 Terminal [—e—s- (BNDN) Terminal Arrangement | M3 Terminal BNDN) Terminal H’!‘?l'"""'
ol 2-04 2 Mounting Holes ~ = 2042 M Hole [
(«Mﬂw.m i rmpesom ) [0
f ) ] l
Y = = = q
:g ) '
%] |
] 4 max \,77_!_6;1@ g ‘o] Lo
— 145! (Top View) 185 | (Top View)
) 59 max | % 25 _ |
"—;, T ©3.2 min
B
w
__ 30
'\~ ——— 315
o| | A,Tﬁ,km — =T DIN Rail
g == | (BNDN) inal Arrangement
_ - SO ﬁ 2-04.2 Mounting Holes T A
2 . {or M4 Tapped Holes) :
.‘e : . Eﬁ
® |
3 éﬁ 9 et
a ) 3[R
o amax. 4.8 min. ; :
@ _ﬂ_ | |
2 00@!
® 5.9 max. !—% (Top View)
(-4 =2
©3.2 min.
Finger-safe DIN Rail Mount Sockets
SY2S-05C SM2S-05C
30
S Terminal Arrangement rql- - BN
erm| i
£ 2-04.2 Mounting Holes Mo Tominal [ %5 Terminal Arrangement
= (or M4 Tapped Holes) 2 | 2-04.2 Mounting H
— 18 (or M4 Tapped Holes) Holes) C] |:$>
(=& e |
L,: L - - _e
i 16 [ ] . % |
Ring terminals g ) e':l [ﬁ?
(Top View) ; Ring terminals
canhptbieused. iy ok g (Top View)
<4
e
o
had
= 5
8 ..é_.___h
‘ fe=— Terminal M:a_\gemam
| 2042 Mounting Holes |
L | (or MA Tapped Holes) ?:
= |
P: 5 L -
||
o gx’ > 4l k!
-~ j | |
2 Ring terminals Ty
(Top Vi
2 T cannot be used. i
o «j
= =2
=
E
=2
<
@
£
©
2
o
3
2
S
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Relays & Sockets

Through Panel Mount Socket 2
SY2S-51 SM2S-51 s
w
Farel ickss [18N-1)+124] 5 o e PN 28 :
Terminal Arrangement - I S
- g [ & 5
3 . ][ 7 0l :
=| |ooon _5 ' ! wl 5 gung 2 < &
oo 81k | - =
- = L213) . = 7 af [al | W80 o socket maied @
|_t8 Bl |3 Botiom View) I | : No. of sockets mounted S, Nl £ \
11 £ 1 = Al =
- £ I_,—\.I 187 . _5
& ‘ o 10.4 min. when using hold-down springs
Q 24 * 104 min. when husing hold-down springs 22 %)
122 (.§
5
SY4S-51 =
=)
q mrm o imw-u-n 4 ¥ ;
oFEs = EER
5| |Dooool 3z | B
oo g w!
L) S
27 2| |3 {Botiom View) 7 Mo of scekets runled
1 A
B2 w | g
U o
i *10.4 min. when using haid-down speings =
24
Lg,z R0
2, »
o
Lx)
=
@
7
PCB Mount Sockets
SY2S-61 SY4S-61
132 138 min
Terminal Arrangement
u _]! Terminal Amangement —
3 BB s S L e 2
\BE) . B &;‘fo?g‘“ ) ! Bl 3 @
3 g (Bottom View) £ =1 i l_ Jl
T ~ ! \ 27 3||3 ttom View b
n < B (|e (Bottom View) e
= . ! |\ 1 o
15 e ]
“19.2 min, when using | | (Tolerance 0.1) 5 -
Wald:cown ayrioge | II : * 132 min, when using
L] ;z.u.ai hoid-down springs
SY4s-62 o
=
;::z 8.2min** §
44 3
Tmr_krmgemﬁm b *
¥ FIEE § n
3188 ‘oEEE | e
&l |eses = o g%g al3 e er]eds
L 8lp $
o=o —* g o 11 T”.KI_TL
¥ il 3 o b
212 3 Bottom View) = 1 \HH2
11 ! BB 84 92 boles_
s J (HH
E B o, o —
P> = |
,“42 *17.2 min. when using a hokd-down spring é
+43.2 min. when using a hold-down spring for =
the relay with check bution gE
o
73
Q
a
c
@
@
@
5
a
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Relays & Sockets

Operating Instructions

Driving Circuit for Relays
1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:

A complete DC voltage is best for the coil power to make sure of stable relay
operation. When using a power supply containing a ripple voltage, suppress
the ripple factor within 5%. When power is supplied through a rectification
circuit, the relay operating characteristics, such as pickup voltage and dropout
voltage, depend on the ripple factor. Connect a smoothing capacitor for better
operating characteristics as shown below.

Puisation
e '
s
T #RM Ripple Factor (%) LEM::""'HOW

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean = DC mean value

. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special
consideration is needed for the circuit design. As shown in the incorrect
circuit below, leakage current (lo) flows through the relay coil while the relay
is off. Leakage current causes coil release failure or adversely affects the
vibration resistance and shock resistance. Design a circuit as shown in the
correct example.

Incorrect Correct
O T ﬂ (o O
O——A—
i
o -0 o —0

. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a
transistor to deteriorate and sometimes to break. Be sure to connect a diode
to suppress the back electromotive force. Then, the coil release time becomes
slightly longer. To shorten the coil release time, connect a Zener diode
between the collector and emitter of the transistor. Select a Zener diode with
a Zener voltage slightly higher than the power voltage.

Back emf
suppressing diode

A

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are
not exceeded. When an inrush current flows through the load, the contact
may become welded. If this is the case, connect a contact protection circuit,
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the

contacts, resulting in increased contact resistance. In consideration of contact
reliability, contact life, and noise suppression, use of a surge absorbing circuit

is recommended. Note that the release time of the load becomes slightly
longer. Check the operation using the actual load. Incorrect use of a contact
protection circuit will adversely affect switching characteristics. Four typical
examples of contact protection circuits are shown in the following table:

This protection circuit can be used when the load
— impedance is smaller than the RC impedance in an
AC load power circuit.
« R: Resistor of approximately the same resistance
value as the load
e C01to1pF

This protection circuit can be used for both AC and
DC load power circuits.

R: Resistor of approximately the same resistance
value as the load

C: 01to1pF

This protection circuit can be used for DC load power
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the
load circuit x 10

Forward current: More than the load current

RC

{
L
i

This protection circuit can be used for both AC and
DC load power circuits.

For a best result, when using a power voltage of 24
to 48V AC/DC, connect a varistor across the load.
When using a power voltage of 100 to 240V AC/DC,
connect a varistor across the contacts.

-
N
I

-

Varistor
z
&

3. Do not use a contact protection circuit as shown below:

This protection circuit is very effective in arc suppression when
opening the contacts. But, the capacitor is charged while the
contacts are opened. When the contacts are closed, the capacitor
is discharged through the contacts, increasing the possibility of
contact welding.

g

i

This protection circuit is very effective in arc suppression when
opening the contacts. But, when the contacts are closed, a current
flows to charge the capacitor, causing contact welding.

Eﬁ
:

Generally, switching a DC inductive load is more difficult than switching a DC
resistive load. Using an appropriate arc suppressor, however, will improve the

switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin flux.

Operating Instructions
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Switches & Pilot Lights

Signaling Lights

"
2
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Terminal Blocks Contactors Timers

Circuit Breakers

Operating Instructions Relays & Sockets

Operating Instructions con’t
Other Precautions

1. General notice: 2. UL and CSA ratings may differ from product rated values determined by IDEC.

To maintain the initial characteristics, do not drop or shock the relay. . .y ; 2
P Y 3. Do not use relays in the vicinity of strong magnetic field, as this may affect

The relay cover cannot be removed from the base during normal operation. To relay operation.
maintain the initial characteristics, do not remove the relay cover.

Use the relay in environments free from condensation, dust, sulfur dioxide
(SO,). and hydrogen sulfide (H,S).

Make sure that the coil voltage does not exceed applicable coil voltage range.

Safety Precautions
* Turn off the power to the relay before starting installation, removal, wiring, Precautions for the RU Relays
maintenance, and inspection of the relays. Failure to turn power off may . )
cause electrical shock or fire hazard. * Before operating the latching lever of the RU relay, turn off the power to
the RU relay. After checking the circuit, return the latching lever to the origi-
* (Observe specifications and rated values, otherwise electrical shock or fire nal position.

hazard may be caused. ) ) - )
¢ Do not use the latching lever as a switch. The durability of the latching lever

* Use wires of the proper size to meet voltage and current requirements. Tight- is @ minimum of 100 operations.

en the terminal screws on the relay socket to the proper tightening torque. ) . .
e When using DC loads on 4PDT relays, apply a positive voltage to terminals of

 Surge absorbing elements on AC relays with RC or DC relays with diode are neighboring poles and a negative voltage to the other terminals of neighbor-
provided to absorb the back electromotive force generated by the coil. When ing poles to prevent the possibility of short circuits.
the relay is subject to an excessive external surge voltage, the surge absorb- ) ) o ) )
ing element may be damaged. Add another surge absorbing provision to the * DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
relay to prevent damage. age to the correct terminals.
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