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OMmRON

Welcome to the Omron Components Catalogue

Omron Components is a world-class business
delivering a wide range of high quality, high
performance components utilising latest technologies
and backed by full technical, applications and

logistical support.

We offer the widest range of relays for power, signal
and automotive applications as well as solid-state
and MOSFET relays. Our G3VM MOSFETS combine . il
the advantages of mechanical and solid-state technologies allowing design
flexibility with either AC or DC load able to be connected in either direction.
We are also developing our range of microsensors, and currently offer
photomicrosensors and a new range of D8M-D8 micro pressure-sensors which
meet stringent safety standards such as working reliably with low pressure,
metal casing and flange fitting. Our broad range of switches includes micro, DIP,
and tactile options, and you will find a wide selection of connectors to meet
industry-standard data interconnect, power
transmission and signalling. Omron Double
Reflection LEDs feature built-in optical light
guide technology that more than doubles
effective light output compared with

conventional bullet-type LEDs.

OomRrON

Environmental research and experience enabled us to
formulate a policy to remove recognised hazardous
substances from our products well within the timescales of
European Directives. We have identified suitable alternative

materials and agreed the changes we need to make to our

production processes in order to maintain quality levels.
All of our manufacturing sites have achieved 1SO14001

certification for the management of environmental protection

in our organisation.

Using our website alongside this catalogue,
you can be kept fully up-to-date with our
range of products, technical capabilities and

environmental policy.

www.eu.omron.com/ocb

Omron Electronic Components Europe B.V. reserves the right to Although we do strive for perfection, Omron Electronic

make any changes to the specifications, technical information Components Europe B.V. does not warrant or make any

and data of the components described in this catalogue at its sole representations regarding the correctness or accuracy of the

discretion without prior notice specifications, technical information and data of the components
as described in this catalogue.
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= Relay Classification

Model Mounting

Enclosure Ratings

Features

Gaw Discrete Unsealed

Designed for manual soldering

Surface mounting

G2R Flux protection Design inhibits flux intrusion into the casing fro
the terminals during soldering.

G6A Fully sealed Sealed resin casings and covers, limiting damage
from corrosive atmospheres.

G6S

Surface mounting relays permit automatic reflow soldering.

= Construction
SEALING

Unsealed Relays

Relays of this type are intended for manual soldering. No
measures are taken against penetration of flux and cleaning
solvent into the relay. This type of relay cannot be immersion-
cleaned.

Flux-protection Relays

Special design construction prevents flux from penetrating into
the relay housing, for example, due to capillary action up the
terminals when the relay is soldered onto a PCB. This type of relay
also cannot be immersion-cleaned.

Fully Sealed Relays

Fully sealing prevents not only flux, but also cleaning solvent from
penetrating into the relay housing. Therefore, this type of relay can
be immersion-cleaned. Relays are each tested before being
shipped. The relay is immersed in fluorocarbon solution for 1
minute, at a temperature of 70°C +5°C/-0°C, to see if gases escape
from the relay. The following figure illustrates the test conditions.

Ex) 70 °C

Fluorocarbon

solution
Classification Unsealed Flux protection
Construction Contacts located at Press-fit terminals Inserted terminals
upper part of relay case P \_ —
.v— |
'_?f\" »L"‘ 5
Terminals separated h ” u
Terminals
from PCB separated Resin seal Terminals 1
from PCB separated 0.3 mm
from PCB min, base
thickness
Features Terminals are separated | Contacts are positioned | Terminals are pressed Terminals are inserted
from PCB surface when | away from base. into base. into base 0.3 mm min.
relay is mounted. thick.
Automatic flux application | Poor Poor Good Good
Automatic soldering Poor Poor Good Good
Automatic cleaning Poor Poor Poor Poor
Manual soldering Good Good Good Good
Penetration of dust Fair Fair
Penetration of Poor Poor
corrosive gas
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Classification Fully Sealed

Surface Mounting

Construction
Press-fit terminals

Resin seal

Resin seal .,
Glue pad

when relay is mounted.

Features Terminals are separated from PCB surface

Terminal and base, as well as the base and
casing, are sealed with adhesive; the L-shaped
terminals and adhesive pads allow temporary
fixing to the board.

corrosive gas

Automatic flux application | Good Good
Automatic soldering Good Good
Automatic cleaning Good Good
Manual soldering Good Good
Penetration of dust Good Good
Penetration of Good Good

= Operation
SINGLE-SIDE STABLE RELAYS (STANDARD)

The contacts of this simple type of relay momentarily turn ON and
OFF, depending on the excitement state of the coil.

Terminal Arrangement/
Internal Connections
(Bottom View)

g
Mounting ori !

entation mark——* lj¢ '
o

el
DOUBLE-WINDING, LATCHING RELAYS

This latching relay has two coils: set and reset. It can retain the
ON or OFF states even when a pulsating voltage is supplied, or
when the voltage is removed.

Terminal Arrangement/
Internal Connections
(Bottom View) - ..

{% 1 i

S: Set coil T
R: Reset coil

SINGLE-WINDING, LATCHING RELAYS

Unlike the double-winding latching relay, the single-winding
latching relay has only one coil. This coil, however, serves as both
the set and reset coils, depending on the polarity (direction) of
current flow. When current flows through the coil in the forward
direction, it functions as a set coil; when current flows through the
coil in the reverse direction, it functions as a reset coil.

Terminal Arrangement/
Internal Connections
(Bottom View)

wog |77 1|

entation mark —— ] SR H
+— . -.}1 |
i

S: Set coil —
R: Reset coil

BUILT-IN DIODE

A diode is built into some relays, wired in parallel with the coil to
absorb the counterelectromotive force (counter emf) generated by
the coil.

BUILT-IN OPERATION INDICATOR

Some relays are provided with a light-emitting diode (LED), wired
in parallel with the coil. This permits a fast-check of the relay’s
operating status.
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= Contacts

Contact ratings are generally indicated according to resistive
loads and inductive loads (cosg = 0.4 or L/R = 7 ms). Contact
shape and material are also shown to guide the customer in
selection of a model suitable for the intended load and required
service life.

Failure Rate vs. Load Current

When used at extremely low loads, the failure rate differs
according to the contact material and contact method, as shown
in the figure. For example, in comparing a single contact point
with a bifurcated contact point, the bifurcated contact model has
higher parallel redundancy and will therefore exhibit a lower failure
rate.

Gold-plated
single contract -

10vDC (cdnstam)

Gold-plated

Failure rate (10 ~%/operation)

bifurcated ]
™~ contact

Gold-clad ==
bifurcated
crossbar

contact R

oG

Load current (mA)

= Terminals

STRAIGHT PCB TERMINALS

PCB terminals are normally straight.

Self-clinching (S-shaped) PCB Terminals

Some relays have terminals that are bent into an “S” shape. This

secures the PCB relay to the PCB prior to soldering, helping the
terminals stay in their holes and keeping the relay level.

|
Terminal

Quick-connect Terminals

Plug-in Terminals

= Dimensions

For miniature relays, the maximum dimensions and the average
values () marked with an asterisk are provided to aid the customer
in designing.

lit
E

. 1025 i
- 06 !
0.4x0.4 7.62

*Average value
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MOUNTING ORIENTATION MARK

On the top of all OMRON relays is a mark indicating where the
relay coil is located. Knowing the coil location aids in designing
PCBs when spacing components. Also, pin orientation is easy to
discern when automatic or hand-mounting relays.

Mark

On dimensional drawings in all OMRON literature this mark is left-
oriented. Mounting holes, terminal arrangements, and internal
connections follow this alignment. The following two symbols are
used to represent the orientation mark.

Drawing Bottom Top
view
Detail Mounting holes Terminal arrangement/

internal connections

Symbol == @
-
Example T
— | 14 I
Mark i!; . _T - Mark [E%"_

(Bottom view)
(Bottom view)

TERMINAL ARRANGEMENT/INTERNAL CONNECTIONS
Top View
If the terminal arrangement of a relay can be seen from above the

PCB, the top view of the relay is provided in the Dimensions section
of the catalog or data sheet.

Bottom View

If the relay’s terminals cannot be seen from above the PC board, as
in this example, a bottom view is shown.

Rotation Direction to Bottom View

The bottom view shown in the catalog or data sheet is rotated in the
direction indicated by the arrow, with the coil always on the left.

s ]
Axis of rotation

m Moving Loop System

In the U.S.A., the National Association of Relay Manufactures
(NARM) in April 1984, awarded OMRON for monumental
advances in relay technology, as embodied in the Moving Loop
System.

This unique relay construction maximizes electrical and
permanent magnet energy. A high-efficiency magnet adds to the
magnetic flux of the relay coil, which also allows for tighter
packing of relay parts. Relays having such a coil are known as
“polarized relays.” Details of construction are shown below.

Armature Permanent
+* magnet

P ~Movable
contact

The moving loop design has similarities with polarized relays;
however, the following two features make for a large performance
distinction.

A permanent magnet is placed in the vicinity of the “working
gaps.” The flux energy of this permanent magnet complements
that of the electrical coil. This increased efficiency enables the
mechanism holding the contacts closed to ultimately switch larger
loads, and at the same time reduces the power consumed by the
coil.

The following diagram shows concentric lines of magnetic flux
when the permanent magnet is placed near the working gap.

Air gap

CONVENTIONAL RELAY COIL

The following diagram shows the lines of magnetic flux when the
permanent magnet is placed away from the working gap. These
lines of flux detract from the total strength of the coil.

Air gap

Permanent
magnet

When the switching voltage is removed from the coil, the collapse
of the magnetic flux created by the permanent magnet and the
electrical coil provides the force to return the relay contacts to the
reset position. Note the flux path and magnet polarity in the
illustration overleaf.
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Operating Principle

Release

Permanent
magnet

Transition from
release to operation
(operating voltage
supplied)

Operation

Super Moving Loop System
A very small high-sensitivity magnetic circuit is incorporated to
further minimize the conventional moving loop system.

Axis of
Armature rotation

J[ 1] t — T
vy ].— Coil
Permanent
magnet

This magnetic circuit has the following features:

1. High-efficiency polarized magnetic circuit utilizes power of
both attraction and repulsion.

2. Balanced armature system improves resistance to both
vibration and impacts.

3. Ideal mechanism for a low-profile relay.

Release

Released status is
maintained by per
manent magnet.

Transition from Attraction

. Repulsion, N,
release to operation _—-—_ | The armature see
: 1 noe saws due to the at
(operating voltage 1! X 's traction and repul
T = - sion torque exerted

supplied) L u on the armature by
bt the coil voltage and
the permanent
magnet.
Operation

Energized status
is maintained by
the coil voltage
and permanent
magnet.

Note: The above applies to a latching relay.

= Glossary
TERMS RELATED TO CONTACTS

Carry Current

The value of the current which can be continuously applied to the
relay contacts without opening or closing them, and which allows
the relay to stay within the permissible temperature rise.
Maximum Switching Current

A current which serves as a reference in determining the
performance of the relay contacts. This value will never exceed
the current flow. When using a relay, do not exceed this value.
Contact Form

OMRON uses the following relay terminology for the various
polarity and switch configurations.

SPST-NO (Single-pole, single-throw, normally open)

SPST-NC (Single-pole, single-throw, normally close)

SPDT (or changeover contact) (single-pole, double-throw)

DPDT (Double-pole, double-throw)

Contact Symbols

NO NC DT (NO/NC) MBB

IR - ik

Make-before-break (MBB) Contact

A contact arrangement in which part of the switching section is
shared between both an NO and NC contact. When the relay
operates or releases, the contact that closes the circuit operates
before the contact that opens the circuit releases. Thus both
contacts are closed momentarily at the same time.

Contact Resistance

The total resistance of the conductor, as well as specific
resistivities such as of the armature and terminal, and the
resistance of the contacts. This value is determined by measuring
the voltage drop across the contacts by applying test currents as

shown in the table below.
C O(;"‘trr:gi; Contact sample
R: Variable resistor R Power source

(DC or AC)
Test Current

Rated current or switching current Test current (mA)
Less than 0.01 1
0.01 or higher but less than 0.1 10
0.1 or higher but less than 1 100
1 or higher 1,000

To measure the contact resistance, a milliohmmeter can also be
used, although the accuracy drops slightly.

Milliohmmeter
—
B_l

LOL

Relay

Ccom
Probe -, ’
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Maximum Switching Power

The maximum value of the load capacity which can be switched
without problem. When using a relay, do not exceed this value.
For example, when maximum switching voltage V4 is known,
maximum switching current 14 can be obtained at the point of
intersection on the characteristic curve “Maximum Switching
Power” shown below. Conversely, maximum switching voltage V4
can be obtained if 14 is known.

Max. switching power [W(VA)]

Maximum switching current (l.) =
Max. switching voltage (V1)

. . . M hi [W(VA)
Maximum switching voltage (Vz) = M Swiching power (W(VA)]
Max. switching current (11)

For instance, if the maximum switching voltage = 40 V

Maximum switching current = 2 A (see circled point on graph
below.)

Maximum Switching Power

5|

Max. switching ——

power (OC) ~ 1~
e Max. switching
= T 79N s T
~ X, resistive
itchi
= famere | NN oad ™ ||
[ SR r t
= FIT AC resistive Joad 1
3 |
o 7
Max. -
g ‘\ switching _J
S pa| DCUR=7ms)AC voltage
= (cosf = 0.4) induc-
= tive load " /
0
a
4} 1 il 50 lap 300 500

Switching voltage (V)

The life expectancy of the relay can be determined from the
“Endurance” curve shown below, based on the rated switching
current (11) obtained above. For instance, the electrical endurance
at the obtained maximum switching current of 2 A is slightly over
300,000 operations (see circled point on graph below).

Endurance
1.0%0|
2
24-VDC
, resistive load

Endurance (x103 operations)

Switching current (A)

However, with a DC load, it may become difficult to break the
circuit of 48 V or more due to arcing. Determine the suitability of
the relay in actual usage testing.

The correlation between the contact ratings is shown in the
following figure:

Maximum Switching Power

15 T T—T—TTTTTT
7 yE—— AC resistive
= loa AC ind
H induc- 4
< A [N DR | tveload -
] 5 \.' (cosf=0.4) |
= R/ B
c ! il 1
q:_) . _...; 4
3 |ac
1} resistive _Hg
E a7} load AN T
cr . + T
© 25 DCinduc- t +
E F tive load t +
& 3k LUR=7ms) H H
n Ll LLLLL
0 HNsm e 5010

Switching voltage (V)

Failure Rate

The failure rate indicates the lower limit of switching capability of
a relay as the reference value. Such minute load levels are found
in microelectronic circuits. This value may vary, depending on
operating frequency, operating conditions, expected reliability
level of the relay, etc. It is always recommended to double-check
relay suitability under actual load conditions.

In this catalog, the failure rate of each relay is indicated as a
reference value. It indicates failure level at a reliability level of 60%
(\60)-Ag0=0.1x 10-/operation means that one failure is presumed
to occur per 10,000,000 (ten million) operations at a reliability level
of 60%.

Number of Poles

The number of contact circuits. See Contact Form for reference.
TERMS RELATED TO COILS

Rated Coil Voltage

A reference voltage applied to the coil when the relay is used
under normal operating conditions.

Coil Symbols
Single-sided Double-winding
stable Latching Single-
winding
Polarised Non- w/4 w/3 latching
polarised | terminals | terminals
+ s |+ RI+ (S R [+ + [ -
S R
- — - — - - |+
-

Coil Resistance (Applicable to DC-switching Relays only)
The resistance of the coil is measured at a temperature of 23°C
with a tolerance of +10% unless otherwise specified. (The coil
resistance of an AC-switching type relay may be given for
reference when the coil inductance is specified.)

Hot Start

The ratings set forth in the catalog or data sheet are measured at
a coil temperature of 23°C.

Maximum Voltage

The maximum value of the pulsating voltage fluctuations in the
operating power supply to the relay coil.

Minimum Pulse Width

The minimum value of the pulsating voltage required to set and
reset a latching relay at a temperature of 23°C.

Must Operate (Must Set) Voltage

The threshold value of a voltage at which a relay operates when
the input voltage applied to the relay coil in the reset state is
increased gradually.
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Must Release (Must Reset) Voltage

The threshold value of a voltage at which a relay releases when
the rated input voltage applied to the relay coil in the operating
state is decreased gradually.

Power Consumption

The power (= rated voltage x rated current) consumed by the coil
when the rated voltage is applied to it. A frequency of 60 Hz is
assumed if the relay is intended for AC operation. The current
flows through the coil when the rated voltage is aé:())plied to the coil
at a temperature of 23°C. The tolerance is +1 °/_20% unless
otherwise specified.

TERMS RELATED TO ELECTRICAL CHARACTERISTICS

Dielectric Strength

The critical value which a dielectric can withstand without
rupturing when a high-tension voltage is applied for 1 minute
between the following points:

Between coil and contact

Between contacts of different polarity

Between contacts of same polarity

Between set coil and reset coil

Between current-carrying metal parts and ground terminal

Note that normally a leakage current of 3 mA is detected;
however, a leakage current of 1 mA to 10 mA may be detected on
occasion.

Electrical Endurance

The life of a relay when it is switched at the rated operating
frequency with the rated load applied to its contacts.
High-frequency Isolation (Applicable to High-frequency Relay
only)

The degree of isolation of a high-frequency signal, which is
equivalent to the insulation resistance of ordinary relays.

=
HP8505A e
network o
analyzer ’// HPBS01A
T storage
T normalizer

. ou.T.'-_l t
[ 3 ] $ 50-Q termination
i J resistances

G5Y-154P

The following characteristics are measured with contacts
unrelated to the measurement terminated at 50Q, when a signal is
applied from input terminal 11 to output terminal 8 or from input
terminal 11 to output terminal 14 of the sample.

1. Isolation characteristics

2. Insertion loss characteristics

3. Return loss

The following conversion formula converts from return loss to
VSWR.

where,
X = return loss

High-frequency Switching Power (Applicable to High-
frequency Relays Only)
The power of a high-frequency signal that can be switched.

High-frequency Transmitted Power (Applicable to High-
frequency Relays Only)

The transmission capacity of a high-frequency signal.

Impulse Withstand Voltage

The critical value which the relay can withstand when the voltage
surges momentarily due to lightning, switching an inductive load,
etc. The surge waveform which has a pulse width of +1.2 x 50 ps
is shown below:

— 1
S —
) i
oD Al
£ o
S { Peak value
o WPy
=) I '
I
3o | :
! |
I :
il J‘l ! e
2 1.2 . El
Time (ms)

Insertion Loss (Applicable to High-frequency Relays Only)
The attenuation of a high-frequency signal in a transmission line
and is equivalent to the contact resistance of ordinary relays.
Insulation Resistance

The resistance between an electric circuit such as the contacts
and coil, and grounded, non-conductive metal parts such as the
core, or the resistance between the contacts. The measured
values are as follows:

Measured value
250 V
500 V

Rated insulation voltage

60 V max.

61V min.

Maximum Operating Frequency

The frequency or intervals at which the relay continuously
operates and releases, satisfying the rated mechanical and
electrical endurance.

Mechanical Endurance

The life of a relay when it is switched at the rated operating
frequency without the rated load.

Operate Bounce Time

The bounce time of the normally open (NO) contact of a relay
when the rated coil voltage is applied to the relay coil at an
ambient temperature of 23°C.

Operate Time

The time that elapses after power is applied to a relay coil until the
NO contacts have closed, at an ambient temperature of 23°C.
Bounce time is not included. For the relays having an operate time
of less than 10 ms, the mean (reference) value of its operate time
is specified as follows:

Operate time 5 ms max. (mean value: approx. 2.3 ms)

Release Bounce Time

The bounce time of the normally closed (NC) contact of a relay
when the coil is de-energized at an ambient temperature of 23°C.
Release Time

The time that elapses between the moment a relay coil is de-
energized until the NC contacts have closed, at an ambient
temperature of 23°C. (With a relay having SPST-NO or DPST-NO
contacts, this is the time that elapses until the NO contacts have
operated under the same condition.) Bounce time is not included.
For the relays having an operate time of less than 10 ms, the
mean (reference) value of its operate time is specified as follows:

| Release time 5 ms max. (mean value: approx. 2.3 ms)

15
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Reset Time (Applicable to Latching Relays Only)

The time that elapses from the moment a relay coil is de-
energized until the NC contacts have closed, at an ambient
temperature of 23°C. (With a relay having SPST-NO contacts, this
is the time that elapses until the NO contacts have operated under
the same condition.) Bounce time is not included. For the relays
having a reset time of less than 10 ms, the mean (reference) value
of its reset time is specified as follows:

Reset time 5 ms max. (mean value: approx. 2.3 ms)

Set Time

The time that elapses after power is applied to a relay coil until the
NO contacts have closed, at an ambient temperature of 23°C.
Bounce time is not included. For the relays having a set time of
less than 10 ms, the mean (reference) value of its set time is
specified as follows:

Shock Resistance

The shock resistance of a relay is divided into two categories:
“Destruction” which quantifies the characteristic change of, or
damage to, the relay due to considerably large shocks which may
develop during the transportation or mounting of the relay, and
“Malfunction” which quantifies the malfunction of the relay while
it is in operation.

Stray Capacitance

The capacitance measured between terminals at an ambient
temperature of 23°C and a frequency of 1 kHz.

VSWR (Applicable to High-frequency Relays Only)

Stands for voltage standing-wave ratio. The degree of reflected
wave that is generated in the transmission line.

Vibration Resistance

The vibration resistance of a relay is divided into two categories:
“Destruction” which quantifies the characteristic changes of, or
damage to, the relay due to considerably large vibrations which

Reset time 5 ms max. (mean value: approx. 2.3 ms) N N !
may develop during the transportation or mounting of the relay,
and “Malfunction” which quantifies the malfunction of the relay
Set due to vibrations while it is in operation.
Double»windingcDII a = 0.002f°A
latching where,
SoeilSer a: Acceleration of vibration
Singlewindi f: Frequency
ingle-windin
latcghmg 9 A: Double amplitude
Contact-
Magnetic circuit
! M
Set time ! Reset™ !
- time bw—es
Min. set Min. reset
pulse width pulse width
Precautions

m Basic Information

Before actually committing any component to a mass-production
situation, OMRON strongly recommends situational testing, in as
close to actual production situations as possible. One reason is to
confirm that the product will still perform as expected after
surviving the many handling and mounting processes in involved
in mass production. Also, even though OMRON relays are
individually tested a number of times, and each meets strict
requirements, a certain testing tolerance is permissible. When a
high-precision product uses many components, each depends
upon the rated performance thresholds of the other components.
Thus, the overall performance tolerance may accumulate into
undesirable levels. To avoid problems, always conduct tests
under the actual application conditions.

GENERAL

To maintain the initial characteristics of a relay, exercise care that
it is not dropped or mishandled. For the same reason, do not
remove the case of the relay; otherwise, the characteristics may
degrade. Avoid using the relay in an atmosphere containing
sulphuric acid (SO2), hydrogen sulphide (H2S), or other corrosive
gases. Do not continuously apply a voltage higher than the rated
maximum voltage to the relay. Never try to operate the relay at a
voltage and a current other than those rated.

If the relay is intended for DC operation, the coil has polarity.
Connect the power source to the coil in the correct direction. Do
not use the relay at temperatures higher than that specified in the
catalog or data sheet.

The storage for the relay should be in room temperature and
humidity.

COIL

1) AC-switching Relays

Generally, the coil temperature of the AC-switching relay rises
higher than that of the DC-switching relay. This is because of
resistance losses in the shading coil, eddy current losses in the
magnetic circuit, and hysteresis losses. Moreover, a phenomenon
known as “beat” may take place when the AC-switching relay
operates on a voltage lower than that rated. For example, beat
may occur if the relay’s supply voltage drops. This often happens
when a motor (which is to be controlled by the relay) is activated.
This results in damage to the relay contacts by burning, contact
weld, or disconnection of the self-holding circuit. Therefore,
countermeasures must be taken to prevent fluctuation in the
supply voltage.

One other point that requires attention is the “inrush current.”
When the relay operates, and the armature of the relay is released
from the magnet, the impedance drops. As a result, a current
much higher than that rated flows through the coil. This current is
known as the inrush current. (When the armature is attracted to
the magnet, however, the impedance rises, decreasing the inrush
current to the rated level.) Adequate consideration must be given
to the inrush current, along with the power consumption,
especially when connecting several relays in parallel.
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2) DC-switching Relays

This type of relay is often used as a so-called “marginal” relay that
turns ON or OFF when the voltage or current reaches a critical
value, as a substitute for a meter. However, if the relay is used in
this way, its control output may fail to satisfy the ratings because
the current applied to the coil gradually increases or decreases,
slowing down the speed at which the contacts move. The coil
resistance of the DC-switching relay changes by about 0.4% per
degree C change in the ambient temperature. It also changes
when the relay generates heat. This means that the must operate
and must release voltages may increase as the temperature rises.
Coil switching voltage Source

If the supply voltage fluctuates, the relay will be caused to
malfunction regardless of whether the fluctuation lasts for a long
time or only for a moment.

For example, assume that a large-capacity solenoid, relay, motor,
or heater is connected to the same power source as the relay, or
that many relays are used at the same time. If the capacity of the
power source is insufficient to operate these devices at the same
time, the relay may not operate, because the supply voltage has
dropped. Conversely, if a high voltage is applied to the relay (even
after taking voltage drop into account), chances are that the full
voltage will be applied. As a consequence, the relay’s coil will
generate heat. Therefore, be sure 1) to use a power source with
sufficient capacity and 2) that the supply voltage to the relay is
within the rated must operate voltage range of the relay.
Minimum Must Operate Voltage

When the relay is used at a high temperature, or when the relay
coil is continuously energized, the coil temperature rises and coil
resistance increases. Consequently, the must operate voltage
increases. This increase in the must operate voltage requires
attention when determining the minimum must operate voltage
are given below for reference when designing a power source
appropriate for the relay.

Assuming a coil temperature rise of 10°C, the coil resistance will
increase about 4%. The must operate voltage increases as
follows:

Rated values of Model LZN2 taken from catalog or data sheet
Rated voltage: 12 VDC

Coil resistance: 500Q

Must operate voltage: 80% max. of rated voltage at 23°C coil
temperature

The rated current that flows through this relay can be obtained by
dividing the rated voltage by the coil resistance. Hence,

12 VDC + 500Q = 24 mA

However, the relay operates at 80% maximum of this rated
current, i.e., 19.2 mA (= 24 mA x 0.8). Assuming that the coil
temperature rises by 10°C, the coil resistance increases 4% to
520Q (= 500Q x 1.04). The voltage that must be applied to the
relay to flow a switching current of 19.2 mA x 520Q = 9.98 V. This
voltage, which is at a coil temperature of 33°C (= 23°C + 10°C), is
83.2% of the rated voltage (= 9.98 V + 12 V). As is evident from
this, the must operate voltage increases when the coil
temperature rises, in this example, 10°C from 23°C.

Coil Temperature vs.
Must Operate/release Voltage (LZN)
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é Coil voltage: 24 VDC
Py N = 10 (mean value)
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Ambient temperature (°C)
The minimum must operate voltage can be determined by this
expression.
T-Ta

Epv +5 .
2345+ Ta

700 X

Er>Ex v

where,

E (V): Rated coil voltage

Epv (%): Must operate voltage

Ta: Coil temperature for determining Epv (20°C, unless otherwise

specified)

T ('C): Ambient operating temperature

E7 (V): Minimum must operate voltage

Note: In the above expression, T is taken to be the result of
energization of the coil, when the coil temperature is the
same as the ambient temperature.

m Coil Input

To guarantee accurate and stable relay operation, the first and
foremost condition to be satisfied is the application of the rated
voltage to the relay. Additionally, the rated voltage in light of the
type of the power source, voltage fluctuation, and changes in coil
resistance due to temperature rise. If a voltage higher than the
rated maximum voltage is applied to the coil for a long time, layer
short-circuiting and damage to the coil by burning may take
place.

Coil Temperature Rise

When a current flows through the coil, the coil’s temperature rises
to a measurable level, because of copper loss. If an alternating
current flows, the temperature rises even more, due not only to
the copper loss, but additionally to the iron loss of the magnetic
materials, such as the core. Moreover, when a current is applied
to the contact, heat is generated on the contacts, raising the coil
temperature even higher (however, with relays whose switching
current is rated at 2 A or lower, this rise is insignificant).

Temperature Rise by Pulsating Voltage

When a pulsating voltage having an ON time of less than 2
minutes is applied to the relay, the coil temperature rise varies,
and is independent of the duration of the ON time, depending only
on the ratio of the ON time to the OFF time. The coil temperature
in this case does not rise as high as when a voltage is
continuously applied to the relay.

Energization time Release temperature rise

Continuous energization 100%
ON:OFF = 3:1 approx. 80%
ON:OFF = 1:1 approx. 50%
ON:OFF = 1:3 approx. 35%

11
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Changes in Must Operate Voltage by Coil Temperature Rise
The coil resistance of a DC-switching relay increases (as the coil
temperature rises) when the coil has been continuously energized,
de-energized once, and then immediately energized again. This
increase in the coil resistance raises the voltage value at which the
relay operates. Additionally, the coil resistance rises when the
relay is used at a high ambient temperature.

Maximum Must Operate Voltage

The maximum voltage applicable to a relay is determined in
accordance with the coil temperature rise and the coil insulation
materials’ heat resistivity, electrical as well as mechanical life,
general characteristics, and other factors.

If a voltage exceeding the maximum voltage is applied to the
relay, it may cause the insulation materials to degrade, the coil to
be burnt, and the relay to not operate at normal levels. Actually,
however, there are occasions when the maximum voltage is
exceeded to compensate for fluctuation in the supply voltage. In
this event, pay attention to the following points.

The coil temperature must not exceed the temperature that the
spool and wound wire constituting the coil can withstand. The
following table shows the wires often used for a coil. In this table,
the coil temperature is measured through calculation of the coil
resistance.

Wire material
Polyurethane (UEW)
Polyester (PEW)

Maximum coil temperature
120°C
130°C

How to Calculate Coil Temperature

t= h2-RT (234.5+T1) + T1 [C°]
R1
where,
R1 (Q): coil resistance before energization
R2 (Q): coil resistance after energization
T1 (C): coil temperature (ambient) before energization
t (C): coil temperature after energization

Before using the relay confirm that there are no problems.

DC Input Power Source

Pay attention to the coil polarity of the DC-switching relay. Power
sources for DC-operated relays are usually a battery or a DC
power supply, either with a maximum ripple of 5%. If power is
supplied to the relay via a rectifier, the must operate and must
release voltages vary with the ripple percentage. Therefore, check
the voltages before actually using the relay. If the ripple
component is extremely large, beat may occur. If this happens, it
is recommended that a smoothing capacitor be inserted as
shown in the following diagram.

L b Relay

| S
Smoothing capacitor
Ripple component
Emax. Emean

: DC component
E min. L— :
e A L

i — Emax. - Emin.
= 100
Ripple percentage &

where,

E max.: maximum value of ripple component
E min.: minimum value of ripple component
E mean: mean value of DC component

If the voltage applied to the DC-operated coil increases or
decreases slowly, each contact of a multi-pole contact relay may
not operate at the same time. It is also possible for this situation
to result in the must operate voltage varying each time the relay
operates. Either way, circuit sequencing will not be correct. In
critical applications, the use of a Schmitt circuit is recommended
to reshape the DC waveform to trigger all contacts of the relay at
the same time.

Relay Driving Signal Waveform

A long rise time and/or fall time of the signal driving the relay may
prolong the operate time and/or release time of the relay. This
situation may shorten the life of the contacts. If this situation
cannot be avoided, providing a Schmitt trigger circuit at the circuit
stage preceding the relay circuit will shape a waveform with sharp
transitions, as shown in the following diagram:

O d o)
| |
vin 1 I vout
D O
S-S0 >0—3
|
O -

Driver circuit

I Waveform
| shaping circuit

' (Schmitt circuit with inverter)

Vout

Contact

If the Schmitt trigger circuit is configured of transistors, a residual
voltage may exist in the output of the circuit. Therefore, confirm
that the rated voltage is present across the relay coil, or that the
residual voltage drops to zero when the relay releases. When an
IC (e.g., TC74HC132P) is used, this value is close to zero.
Cyclic Switching of AC Load

If the relay operates in synchronization with the supply voltage,
the life of the relay may be shortened. When designing the control
system in which the relay is used, estimate the life of the relay and
thus the reliability of the overall system under actual operating
conditions. Moreover, construct the circuit so that the relay
operates in a random phase or in the vicinity of the zero point.
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Dark Current in OFF Time

C

TE

Incorrect ©——%—

0

Comrect Q-1

oy o]

A circuit that produces a control output as soon as the relay
operates must be carefully designed. In the example on the left,
electrode dark current flows as shown when the relay operates.
When dark current flows into the relay coil, the relay’s resistivity to
shock and vibration may degrade.

Overcoming Beat in DC Relays

When using AC power to generate power for operating a DC relay,
the use of half-wave rectification causes the formation of a
pulsating current. Therefore, when the capacitance of the
smoothing capacitor C is low, the relay generates a beat.
However, when a bridge rectification circuit is used, the frequency
of the pulsating current doubles, generating no beat even when a
smoothing capacitor C is not provided. The bridge rectification
circuit can provide a higher rectification efficiency to increase the
contact attraction, which is desirable in terms of prolonging the
service life of the contact.

o

100 VAC
Incorrect 50/60 Hz

>

Correct 100 VAC
50/60 Hz

Voltage Considerations for AC Relays

For stable relay operation, a voltage +10% to -20% of the rated
voltage should be applied to the relay. The voltage applied to the
relay must be a sine wave. When a commercial power source is
used, there should be no problem. However, if an AC stabilized
power source is used, either beat or abnormal heating may occur,
depending on the wave distortion of the power source. A shading
coil is used to suppress beat in an AC current coil, but wave
distortion defeats this function.

When a motor, solenoid, transformer, or other device is connected
to the same power line source as the relay controller, and any of
these devices causes a drop in the line voltage, the relay may
vibrate, damaging the contact. This commonly occurs when a
small transformer is added to the line, when the transformer is too
small, when long wiring is used, or when thin wiring is used in the
customer’s premises. Be aware of this phenomenon, as well as
normal voltage fluctuations. Should this problem occur, check the
change in voltage with a synchroscope or the like, and take
appropriate countermeasures. Effective countermeasures include
replacing the relay with a special relay suited to the
circumstances, or use of a DC circuit and inclusion of a capacitor
to compensate for the voltage change, as shown in the following
circuit diagram.

Voltage change compensation circuit

incorporating a capacitor

Switch
100 VAC =} =

#ZC
24VpC
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= Contacts

The contacts are the most important constituent of a relay. Their
characteristics are significantly affected by factors such as the
material of the contacts, voltage and current values applied to
them (especially, the voltage and current waveforms when
energizing and de-energizing the contacts), the type of load,
operating frequency, atmosphere, contact arrangement, and
bounce. If any of these factors fail to satisfy predetermined
values, problems such as metal deposition between contacts,
contact welding, wear, or rapid increase in the contact resistance
may occur.

Switching voltage (AC, DC)

When a relay breaks an inductive load, a fairly high
counterelectromotive force (counter emf) is generated in the
relay’s contact circuit. The higher the counter emf, the greater the
damage to the contacts. This may result in a significant decrease
in the switching power of DC-switching relays. This is because,
unlike the AC-switching relay, the DC-switching relay does not
have a zero-cross point. Once arc has been generated, it does not
easily diminish, prolonging the arc time. Moreover, the
unidirectional flow of the current in a DC circuit may cause metal
deposition to occur between contacts and the contacts to wear
rapidly (this is discussed later).

Despite the information a catalog or data sheet sets forth as the
approximate switching power of the relay, always confirm the
actual switching power by performing a test with the actual load.
Switching Current

The quantity of electrical current which flows through the contact
directly influences the contact’ characteristics. For example,
when the relay is used to control an inductive load such as a
motor or a lamp, the contacts will wear more quickly, and metal
deposition between the mating contacts will occur more often as
the inrush current to the contacts increases. Consequently, at
some point the contacts may not be able to open.

Contact Materials

Selection of an appropriate contact material according to the load
to be opened or closed is important. Several contact materials
and their properties are listed below.

Contact Materials and Feature

P.G.S.
Alloy

This material has excellent corrosion resistance
and is suitable for very small current circuits.
(Au:Ag:Pt=69:25:6)

AgPd This material exhibits good corrosion and sulphur
resistance. In a dry circuit, it attracts organic gas
to generate a polymer, therefore it is usually

plated with gold or other material.

Ag This material has the highest electric and heat
conductivities among all metals. It exhibits low
contact resistance, but easily forms sulphide film
in a sulphide gas environment. This may result in
defective contact performance at a low-voltage
small-current operation.

AgCdoO This material exhibits the same high electric
conductivity as silver, low contact resistance, and
excellent deposition resistance. It easily forms

sulphide film in a sulphide gas environment.

AgNi This material exhibits the same high electric
conductivity as silver and excellent arc

resistance.

AgSnin This material exhibits excellent deposition

resistance and exhaustion resistance.

AgW This material exhibits a high hardness and
melting point. It also exhibits excellent arc
resistance and superior resistance to deposition
and transfer. However, it shows high contact

resistance and inferior environmental resistance.

Contact Protection Circuit

A contact protection circuit, designed to prolong the life of the
relay, is recommended. This protection will have the additional
advantages of suppressing noise, as well as preventing the
generation of carbide and nitric acid, which otherwise would be
generated at the contact surface when the relay contact is
opened. However, unless designed correctly, the protection circuit
may produce adverse effects, such as prolonging the release time
of the relay.

20




Technical Information — Relays

OomRrOoN

The following table lists examples of contact protection circuits.

Circuit example Applicability Features and remarks Element selection
AC DC
CR . — Fair | Good | Load impedance must be much Optimum C and R values are:

v ! smaller than the RC circuit when the | C: 1 to 0.5 pF for 1-A switching
ior relay operates on an AC voltage. current R: 0.5 to 1Q for 1-V
¥ power switching voltage

| source

Good | Good | The release time of the contacts will | These values do not always agree

be delayed when a relay solenoid is
used as a load. This circuit is
effective if connected across the
load when the supply voltage is 24
to 48 V. When the supply voltage is
100 to 240 V, connect the circuit
across the contacts.

with the optimum values due to the
nature of the load and the
dispersion in the relay
characteristics. Confirm optimum
values experimentally. Capacitor C
suppresses discharge when the
contacts are opened, while resistor
R limits the current applied when
the contacts are closed the next
time. Generally, employ a capacitor
C whose dielectric strength is 200
to 300 V. If the circuit is powered by
an AC power source, employ an
AC capacitor (non-polarized).

Inductive

load
Power
source

Diode 7 o—t Poor | Good | The energy stored in a coil Employ a diode having a reverse
(inductive load) reaches the coil as | breakdown voltage of more than
Power & current via the diode connected in | 10 times the circuit voltage and a
source load parallel with the coil, and is forward current rating greater than
dissipated as Joule (measurable) the load current. A diode having a
heat by the resistance of the reverse breakdown voltage two to
inductive load. This type of circuit three times that of the supply
delays the release time more than voltage can be used in an electronic
the RC type. circuit where the circuit voltage is
not particularly high.
Diode + —E Poor | Good | This circuit effectively shortens The zener diode breakdown voltage
Zener . : release time in applications where should be about the same as the
Diode ¥ Power  ginductive the release time of a diode supply voltage.
protection circuit proves to be too
slow.
Varistor I Good | Good | By utilizing the constant-voltage -

characteristic of a varistor, this
circuit prevents high voltages from
being applied across the contacts.
This circuit also somewhat delays
the release time. This circuit, if
connected across the load, is
effective when the supply voltage is
24 to 48 V. If the supply voltage is
100 to 240 V, connect the circuit
across the contacts.

Avoid use of a surge suppressor in the manner shown below.

Power

supply T

This circuit arrangement is very effective for diminishing sparking
(arcing) at the contacts, when breaking the circuit. However,
since electrical energy is stored in C (capacitor) when the
contacts are open, the current from C flows into the contacts
when they close. Therefore, metal deposition is likely to occur
between mating contacts.

This circuit arrangement is very useful for diminishing sparking
(arcing) at the contacts when breaking the circuit. However, since
the charging current to C flows into the contacts when they are
closed, metal deposition is likely to occur between the mating
contacts.

Although it is considered that switching a DC inductive load is more difficult than a resistive load, an appropriate contact protection circuit

can achieve almost the same characteristics.
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= Latching Relays

Avoid use in locations subject to excessive magnetic particles or
dust.

Avoid use in magnetic fields (over 8,000 A.m).

Take measures to preventing problems caused by vibration or
shock. Problems may originate from other relay(s) operating or
releasing on the same panel.

Avoid simultaneous energization of the set and reset coils, even
though both coils can be continuously energized.

Avoid use under conditions where excessive surge-generating
sources exist in the coil power source.

When planning to mount multiple relays together, observe the
minimum mounting interval of each type of relay.

Drive Circuit (Double-winding Relays G5AK, G6AK, G6BK,
etc.)

When a DC-switching latching relay is used in one of the circuits
shown in the following diagram, the relay contacts may be
released from the locked state unless a diode (enclosed in the
dotted box in the circuit diagram) is connected to the circuit.
Circuits

When connecting a diode to the relay circuit, be sure to use a
diode with a repetitive peak-inverse voltage, and a DC reverse
voltage sufficient to withstand external noise or surge. Also be
sure that the diode has an average rectified current greater than
the coil current.

If the contact of the relay is used to de-energize the relay, the relay
may not operate normally. Avoid using the relay in a circuit like the
one shown below:

Incorrect Use:

X Latching relay
Xo: NC contact of relay

Circuit connecting two reset coils in parallel.
()

Circuit connecting set coil to reset coil.

(+) l

Circuit connecting two set coils in parallel

(+)
he

Ky K.

Circuit connecting set coil of latching relay
in parallel with another relay coil.

*)

= PCB Design

Soldering

As demands for more compact electronic devices have grown, so
have demands declined for the plug-in relays that requires a bulky
socket for connection. This trend has lead to the development of
relays that can be soldered directly onto the PCB. Smaller relays
have made possible great density increases on the PCB, which in
turn reduces the size of the product or device. However, unless
the relay is fully sealed, when soldered onto a PCB, flux may
penetrate into the housing, adversely affecting the internal
circuitry.

The following points will help when designing a product which
uses relays. This section points out details to be noted when
soldering a relay to a PCB.

PCB Selection

In general, relays are directly mounted and soldered onto a PCB.
Although seemingly an uninvolved process, soldering and its
related processes of flux application, relay mounting, heat
application, and washing can be detrimental to a relay’s
performance. For example, if the PCB were to warp, the internal
mechanism of the relay could become distorted, degrading the
performance characteristics. Thus it could be said that the relay’s
characteristics are also affected by the size, thickness, and
material of the PCB. Therefore, carefully select a PCB that will not
jeopardise the performance of the relay.

PCB MATERIALS

Generally, the substrate of a PCB is made of glass epoxy (GE),
paper epoxy (PE), or paper phenol (PP). Of these, the glass-epoxy
or paper-epoxy PCB is recommended for mounting relays. See
the following table
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Item Epoxy Based

Phenol-based

Glass Epoxy (GE)

Paper Epoxy (PE) Paper Phenol (PP)

caused by change in
temperature or humidity.

and multi-layered PCBs.

Suitable for through-hole PCBs

Electrical characteristics High insulation resistance. Fair Insulation resistance degraded
Insulation resistance hardly by humidity.
affected by humidity.

Mechanical characteristics Little expansions/shrinkage Fair Much expansion/shrinkage

caused by changes in
temperature or humidity.

Not suitable for through-hole
PCB.

Cost Effectiveness Expensive

Fair Fair

PCB Thickness

PCBs having a thickness of 0.8, 1.2, 1.6, or 2.0 mm are generally
used. A PCB that is 1.6 mm thick is best for mounting a PCB relay,
considering the weight of the relay and the length of the terminals.
(The terminal length of OMRON relays is 3, 3.5, or 4.0 to 5.0 mm.)

A | B A

Terminal Hole Diameter and Land Diameter

Select the appropriate terminal hole and land diameters from the
following table, based on the PCB mounting hole drawing. Land
diameters may be reduced to less than those listed below if the
through-hole connection process is to be employed.

Terminal Hole and Land Diameters

Terminal Hole Diameter Minimum Land Diameter
Normal Tolerance

0.6 mm +0.1 mm 1.5 mm

0.8 mm 1.8mm

1.0 mm 2.0mm

1.2 mm 2.5mm

1.3 mm 2.5mm

1.5 mm 3.0mm

1.6 mm 3.0mm

2.0 mm 3.0mm

Shape of Lands

The land section should be on the center line of the copper-foil
pattern, so that the soldered fillets become uniform.

|
o

Correct

Incorrect n _n-
A break in the circular land area will prevent molten solder from

filling holes reserved for components which must be soldered
manually after the automatic soldering of the PCB is complete.

*4"_ Break in land

0.2t0 0.5 mm

Conductor Width and Thickness

The following thickness of copper foil are standard: 35 pm and
70 pm. The conductor width is determined by the current flow and
allowable temperature rise. Refer to the chart below.

Conductor Width and Carry Current
(according to IEC Pub326-3)
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Conductor Pitch

The conductor pitch on a PCB is determined according to the
insulation resistance between conductors and the environmental
conditions under which the PCB is to be placed. The following
graph shows the general relationship between the voltage
between conductors and the conductor pitch on a PCB. However,
if the PCB must conform to safety organization standards (such
as UL, CSA, VDE, etc.), priority must be given to fulfilling their
requirements.
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Voltage between Conductors vs.
Conductor Pitch

Rated voltage conductors (VDC)

21 02C3 C5CT1A 2 1 5 1w

Conductor pitch (mm)

A = w/o coating at altitude of 3,000 m max.
B = w/o coating at altitude of 3,000 m
or higher but lower than 15,000 m
C = wi/coating at altitude of 3,000 m max.
D = wi/coating at altitude of 3,000 m or higher

Temperature and Humidity

PCBs expand or contract with changes in temperature. Should
expansion occur with a relay mounted on the PCB, the internal
components of the relay may be shifted out of operational
tolerance. As a result, the relay may not be able to operate with
its normal characteristics.

PCB materials have “directionality,” which means that a PCB
generally has expansion and contraction coefficients 1/10 to 1/2
higher in the vertical direction than in the horizontal direction.
Conversely, its warp in the vertical direction is 1/10 to 1/2 less
than in the horizontal direction. Therefore, take adequate counter-
measures against humidity by coating the PCB. Should heat or
humidity be entirely too high, the relay’s physical characteristics
will likewise be affected. For example, as the heat rises the PCB’s
insulation resistance degrades. Mechanically, PCB parts will
continue to expand as heat is applied, eventually passing the
elastic limit, which will permanently warp components.

Moreover, if the relay is used in an extremely humid environment,
silver migration may take place.

Gas

Exposure to gases containing substances such as sulphuric acid,
nitric acid, or ammonia can cause malfunctions such as faulty
contacting in relays. They can also cause the copper film of a PCB
to corrode, or prevent positive contacts between the PCB’s
connectors. Of the gases mentioned, nitric acid is particularly
damaging as it tends to accelerate the silver migration. As a
counter-measure against gas exposure damage, the following
processes on the relay and PCB have proved useful.

Item Process
Outer Casing, Sealed construction by using
housing packing, etc
Relay Use of simplified hermetically sealed

type relay, DIP relay, reed relay

PCB, Copper Firm | Coating

Connector

Gold-plating, rhodium-plating process

Vibration and Shock

Although the PCB itself is not usually a source of vibration or
shock, it may simplify or prolong the vibration by resonate with
external vibrations or shocks. Securely fix the PCB, paying
attention to the following points.

Mounting Method Process

Rack Mounting No gap between rack’s guide & PCB

Screw Mounting Securely tighten screw.
Place heavy components such as
relays on part of PCB near where

screws are to be used.

Attach rubber washers to screws
when mounting components that are
affected by shock (such as audio
devices.)

Mounting Position

Depending on where the relay is mounted, the function of the
relay (and the performance of the circuit which includes the relay)
may be adversely affected.

The relay may malfunction if it is mounted near a transformer or
other device that generates a large magnetic field, or much heat.
Provide an adequate distance between the relay and such
devices.

Also, keep the relay away from semiconductor devices, if they are
to be mounted on the same PCB.

i

Correct

Incorrect

Mounting Direction

To allow a relay to operate to its full capability, adequate
consideration must be given to the mounting direction of the relay.
Relay characteristics that are considerably influenced by
mounting direction are shock resistance, life, and contact
reliability.

Shock Resistance

Ideally, the relay must be mounted so that any shock or vibration
is applied to the relay at right angles to the operating direction of
the armature of the relay. Especially when a relay’s coil is not
energized, the shock resistance and noise immunity are
significantly affected by the mounting direction of the relay.

Life

When switching a heavy load that generates arc (generally, having
a greater impedance than that of the relay coil), substances
spattered from the contact may accumulate in the vicinity,
resulting in degradation of the insulation resistance of the circuit.
Mounting the relay in the correct direction is also important in
preventing this kind of degradation of the insulation resistance.
Contact Reliability

Switching both a heavy and a minute load with a single relay
contact is not recommended. The reason for this is that the
substances scattered from the contact when the heavy load is
switched degrade the contact when switching the minute load.
For example, when using a multi-pole contact relay, avoid the
mounting direction or terminal connections in which the minute
load switching contact is located below the heavy load switching
contact.
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Mounting Interval

When mounting multiple relays side by side on a PCB, pay
attention to the following points:

When many relays are mounted together, they may generate an
abnormally high heat due to the thermal interference between the
relays. Therefore, provide an adequate distance between the
relays to dissipate the heat. When using a relay, be sure to check
the minimum mounting interval.

Also, if multiple PCBs with relays are mounted to a rack, the
temperature may rise. In this case, preventive measures must be
taken so that the ambient temperature falls within the rated value.
PATTERN LAYOUT

Countermeasures Against Noise

The relay can be a noise source when viewed from a
semiconductor circuit. This must be taken into consideration
when designing the layout positioning of the relay and other
semiconductor components on the PCB.

Keep the relay away from semiconductor components as far away
as possible.

Locate the surge suppressor for the relay coil as close to the relay
as possible.

Do not route wiring for signals such as audio signals that are likely
to be affected by noise below the relay.

Design the shortest possible pattern.

One method for separating the power source and relay from other
electronic components is to use shielded patterns.

Coating

As is also the case in humid environments, coating the PCB is
recommended to prevent the insulation of its pattern form being
degraded by gases containing harmful substances. When coating
the PCB, however, care must be exercised not to allow the
coating agent to penetrate into the relays mounted on the PCB;
otherwise, faulty contact of the relay may occur due to sticking or
coating. Moreover, some coating agents may degrade or
adversely affect the relay. Select the coating agent carefully.
Type of Coating

Item Applicability Feature
to PCB with
relays mounted
Epoxy Good Good insulation. Performing this

coating is a little difficult, but has
no effect on relay contact.

Urethane | Good Good insulation and easy to
coat. Be careful not to allow
the coating on the relay itself,
as thinner-based solvents are

often used with this coating.

Silicon Good Good insulation and easy to
coat. However, silicon gas may

cause faulty contact of relay.

= Automatic Mounting of Relay on PCB

THOUGH-HOLE MOUNTING

The following tables list the processes required for mounting a relay onto a PCB and the points to be noted in each process.

Process 1: Placement

Do not bend any terminal of the relay to use it as a self-clinching relay or the relay may malfunction.
It is recommended to use magazine-packaged self-clinching relays for placement onto the PCB.

Possibility of Automatic Placement

Construction Unsealed

Flux protection Fully sealed

Magazine-packaged relay NO

Self-clinching relays

YES ES

Process 2: Flux Application

To apply flux to a flux protection or fully sealed relay, a sponge soaked with flux can be used. Place the relay in the holes drilled in the
PCB and press the PCB (with the relay still mounted) firmly against the sponge. The flux will be pushed up the relay’s contact legs, and
through the PCB holes. This method must never be applied with an unsealed relay because the flux will penetrate into the relay.

The flux used with the sponge must be a non-corrosive resin-type flux.

For the flux solvent, use an alcohol-based solvent, which tends to be less chemically reactive.

Apply the flux sparingly and evenly to prevent penetration into the relay. When dipping the relay terminals into liquid flux, be sure to adjust
the flux level, so that the upper surface of the PCB is not flooded with flux.

Possibility of Dipping Method

Unsealed

Flux protection

Fully sealed

NO YES

NO

Process 3: Transportation

When the PCB is transported, the relay mounted on the PCB may be lifted from the board surface due to vibration. This can be prevented

if the relay mounted on the PCB has self-clinching terminals.
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Process 4: Preheating

Preheat the PCB at a temperature of 100°C maximum within a period of approximately one minute for smooth soldering. The
characteristics of the relay may change if it is heated at a high temperature for a long time.

Possibility of Preheating

—_—

100°C

Unsealed Flux protection Fully sealed
NO YES NO
Process 5: Soldering
Flow soldering is recommended to assure a uniform solder joint.
* Solder: JIS 723282, H60, or H63*
¢ Solder temperature and soldering time: 250°C, 5 s max.
¢ Adjust the level of the molten solder so that the PCB is not flooded with solder.
Possibility of Automatic Soldering
Unsealed Flux protection Fully sealed
NO YES YES

[ Manual Soldering

« Tip temperature: 280°C to 300°C
e Soldering time: 3 s max.

Complete the soldering operation quickly. Use the correct wattage of soldering
iron. Do not overheat while smoothing the applied solder with the tip of the iron.
e Solder: JIS 23282, H60, or H63 (containing resin-type flux)

o Soldering iron: rated at 30 to 60 W

« The following table contains recommended solders:

:&: Solder
.

Flux
Type Sparkle solder
Applicable solder diameter| 0.8 to 1.6 mm
Sn 58.8%
Flux content 1.67% Possibility of Manual Soldering
Isr?)?g;g'faste Jg|(')50/023282 Class A [ Unsealed | Flux protection | Fully sealed |
Storage 3 months max. LYES | YES | YES ‘

The solder in the illustration shown above is provided with a cut
section to prevent the flux from splattering.

Process 6: Cooling

Upon completion of automatic soldering, use a fan or other device to forcibly cool the PCB. This helps prevent the relay and other
components from deteriorating from the residual heat of soldering.

Fully sealed relays are washable. Do not, however, put fully sealed relays in a cold cleaning solvent immediately after soldering or the

seals may be damaged.

Flux protection

Fully sealed

Necessary

Necessary

Process 7: Cleaning

Avoid cleaning the soldered terminals whenever possible. When a resin-type flux is used, no cleaning is necessary. If cleaning cannot be
avoided, exercise care in selecting an appropriate cleaning solvent.

Clensing Method

Unsealed

Flux protection

Fully sealed

Boiling cleaning and immersion
cleaning are not possible. Clean only
the back of the PCB with a brush.

Boiling cleaning and immersion cleaning are possible. Ultrasonic cleaning
will have an adverse effect on the performance of relays not specifically
manufactured for ultrasonic cleaning.

When cleaning the G2R or any other relay, the ambient temperature must be
within the permissible ambient operating temperature range of the relay.
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List of Cleaning Solvents Process 4: Soldering Reflow
Solvent Fully Seated IRS (infrared soldering) VPS (vapor-phase soldering)
Chlorine-based Perochlene Yes _ _ " . B . X
Chlorosolder The following recommended soldering conditions show the Do not put the relay in a cold cleaning solvent immediately after
Trichlorosthylene temperature changes of the PCB surface. The conditions vary soldering or the seal of the relay may be damaged.
with the relay model. .
Do not put the relay in a cold cleaning solvent immediately after Recommended VPS Conditions (G6H-2F)
Water-based Eg:;zco Yes solderinpg or the segl of the relay maygbe damaged. v
Recommended IRS Conditions (G6H-2F) o~
Alcohol-based IPA Yes o i
S Soldering
Ethanol o 215
" S
Others 'éhlnnlgr No Soldering ® 18010200
asoline 5 220 to 240 g
Cleaning method Automatic cleaning < lso0200 E 9010 100 Preheating
Ultrasonic cleaning (see note 4) o
% Preheating
Note: 1. Consult your OMRON representative before using any other cleaning solvent. Do not use Freon-TMC-based, thinner-based, or Q 150 C
gasoline-based cleaning solvents. % 9010120 101060
2. Worldwide efforts are being made at discontinuing the use of CFC-113-based (fluorochlorocarbon-based) and trichloroethylene- = Time (s)
based cleaning solvents. The user is requested to refrain from using these cleaning solvents = 90t0120 =
3. It may be difficult to clean the space between the relay and PCB using hydrogen-based or alcohol-based cleaning solvent. It is Time é‘; 1030
recommended the stand-off-type be used G6A-[]-ST when using hydrogen-based or alcohol-based cleaning solvents.
4. Ultrasonic cleaning may have an adverse effect on the performance of relays not specifically manufactured for ultrasonic P . Cleani
cleaning. Please refer to the model number to determine if your relay is intended to be cleaned ultrasonically. rocess 5: Cleaning
Process 8: Coating Boiling cleaning and immersion cleaning are recommended.
Do not apply a coating agent to any flux-resistant relay or relay with a case because the coating agent will penetrate into the relay and U-Itrasonic cle-aning will have an adverse effect on the performance of relays not specifically manufactured for ultrasonic cleaning.
the contacts may be damaged. List of Cleaning Solvent
Some coating agents may damage the case of the relay. Be sure to use a proper coating agent. Solvent Fully Seated
Do not fix the position of relay with resin or the characteristics of the relay will change. Chlorine-based Perochlene Yes
" Chlorosolder
Resin Fully Sealed Trichloroethylene
Epoxy YES
Water-based Indusco Yes
Urethane YES Holys
Silicone NO Alcohol-based IPA Yes
Fluorine YES Ethanol
Others Thinner No
Gasoline
SURFACE MOUNTING
Cleaning method Automatic cleaning
The following tables list the processes required for mounting a relay onto a PCB and the points to be noted in each process. Ultrasonic cleaning (see note 4)
Process 1: Cream Solder Printing
Do not use a cream solder that contains a flux with a large amount of chlorine or the terminals of the relay may be corroded. Note: 1. Consult your OMRON representative before using any other cleaning solvent. Do not use Freon-TMC-based, thinner-based, or
Process 2: Relay Mounting gasoline-based cleaning solvents.
The holding force of the relay holder must be the same as or more than the minimum holding force value required by the relay. 2. Worldwide efforts are being made at discontinuing the use of CFC-113-based (fluorochlorocarbon-based) and trichloroethylene-

based cleaning solvents. The user is requested to refrain from using these cleaning solvents

o Direction C Direction B 3. It may be difficult to clean the space between the relay and PCB using hydrogen-based or alcohol-based cleaning solvent. It is
Direction A irection L p— p pves recommended the stand-off-type be used G6A-[]-ST when using hydrogen-based or alcohol-based cleaning solvents.
\ irection 4. Ultrasonic cleaning may have an adverse effect on the performance of relays not specifically manufactured for ultrasonic
200 g max. 200 g max. cleaning. Please refer to the model number to determine if your relay is intended to be cleaned ultrasonically.
B 500 g max. 500 g max.
200 g max. 200 g max.

Process 3: Transportation

The relay may be dismounted by vibration during transportation. To prevent this, it is recommended an adhesive agent be applied to the
relay’s gluing part (protruding part) to tack the relay.

Adhesive Agent Application Methods

Dispenser Method Screen-printing Method
NO YES
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Model G5B G5NB-E G5SB
Features Miniature relay Compact single pole 5A high isolation relay | Environmentally
CTI: 250 friendly compact
relay
Appearance
22.4 ] 20.3
Dimensions x11.9 x 10.3
(LxWxH) x14.4 205x7.2x15.3 x 15.8
Contact Contact Form SPST-NO SPST-NO SPST
Ratings
Contact Type Single Single Single
Contact Material Ag Ag Alloy Ag
Resistive Load 3 Aat 125 VAC 5 A at 250 VAC 3 Aat 125 VAC
3 Aat30VDC 5 Aat 30 VDC 5 A at 30 VDC
Max. Switching 3A 5A 5A
Current
Min. Permissible 10 mA at 5 VDC 10 mA at 5 VDC 10 mA at 5 VDC
load
Max. Switching 750 VA, 90 W 1,250 VA, 90 W 1250 VA, 150 W
Power
Max. Switching 250 VAC, 30 VDC 250 VAC, 30 VDC 250 VAC, 30 VDC
Voltage
Coil Rated Voltage 5to 24 VDC 5to 24 VDC 5to 24 VDC
ratings | power 360 mW 200 mW 400 mw
Consumption (200 mW (200 mW
(Approx.) high sensitivity) high sensitivity)
Endura- Electrical 200,000 min 100,000 (5A / 250 VAC) 50,000 min
nce (operations) 50,000 (5A / 30 VDC)
Mechanical 5,000,000 min 5,000,000 5,000,000 min
(operations)
Dialec- Between coil 2,000 VAC 4,000 VAC 4,000 VAC
tric and contacts
strength Between contacts of - - -
different polarity
Between contacts of 750 VAC 750 VAC 1,000 VAC
same polarity
Ambient temperature (operating) -40°C to 70°C -40°C to 85°C -40°C to 70°C
Variations | Single Side Stable . o ]
Single Winding Latching
Double Winding Latching
PCB Terminal . . .
Plug-in Terminal
Quick Connect Terminal
Panel Mount
Fully sealed
Flux Protection . .
Approved Standards UL, C§A, UL, CSA, VDE UL, CSA
IEC (TUV)
Page 41 45 49
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Model G6M G6D
Features Slim single in-line miniature relay Slim miniature relay capable of relaying
controller output
Appearance
Dimensions
(LxWxH) 20.3x5.1x17.7 17.5x6.5x 12,5
Contact Contact Form SPST-NO SPST-NO
Ratings
Contact Type Single Single
Contact Material AgNi AgCdO
Resistive Load 3 A at 250 VAC 5 A at 250 VAC
3 Aat30VDC 5Aat 30 VDC
Max. Switching 5A 5A
Current
Min. Permissible 10 mA at 5 VDC 10 mA at 5 VDC
load
Max. Switching 750 VA, 90 W 1,250 VA, 150 W
Power
Max. Switching 270 VAC, 125 VDC 250 VAC, 30 VDC
Voltage
Coil Rated Voltage 5to 24 VDC 5to 24 VDC
ratings | power 120 mW 200 mW
Consumption
(Approx.)
Endura- Electrical 100,000 min 100,000 min
nce (operations)
Mechanical 20,000,000 min 20,000,000 min
(operations)
Dialec- Between coil 3,000 VAC 3,000 VAC
tric and contacts
strength Between contacts of - -
different polarity
Between contacts of 750 VAC 750 VAC
same polarity
Ambient temperature (operating) -40°C to 85°C -40°C to 70°C
Variations | Single Side Stable . .
Single Winding Latching
Double Winding Latching
PCB Terminal . .
Plug-in Terminal
Quick Connect Terminal
Panel Mount
Fully sealed . o
Flux Protection

Approved Standards UL, CSA, VDC UL, CSA,
IEC (TUV)
Page 53 57
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Model G6B G2RG Model G5Q-EU G6RN
Features Sub-miniature relay Power Relay with 2 x 1.5 mm contact gap. Features Compact low cost high isolation relay CTI: Slim, low profile heavy duty relay
Meets requirements of european UPS 250
standars.
Appearance Appearance
Dimensions 4
(LxWxH) 20x10x 10 20x 11 x 11 29x13.5x25.5 Dimensions (LxWxH) 20.3x10.3x15.8 285x10x 15
Contact Contact Form SPST-NO SPST-NO/NC, DPST-NO Contact Contact Form SPST-NO SPDT SPST-NO SPDT
Ratings DPST-NO Ratings
DPST-NC
Contact Type Single Single Contact Type Single Single
Contact Material AgCdO Ag Alloy Contact Material Ag Alloy AgCdO (Au clad)
AgNi (Au clad)
Resistive Load 5 A at 250 VAC 8 A at 250 VAC Resistive Load 10 A at 250 VAC 8 A at 250 VAC
5 Aat 30 VDC 5 A at 30 VDC (NO) 8 A at 30 VDC
Max. Switching 5A 8A Max. Switching 10 A (NO), 3 A (NC) 8A
Current Current
Min. Permissible 10 mA at 5 VDC 10 mA at 5 VDC Min. Permissible 10 mA at 5 VDC 10 mA at 5 VDC
load load
Max. Switching 1,250 VA, 125 W 2,000 VA, 240 W Max. Switching 2,500 VA, 150 W 2,000 VA, 125 W
Power Power
Max. Switching 380 VAC, 125 VDC 380 VAC, Max. Switching 277 VAC, 30 VDC 250 VAC, 30 VDC
Voltage 125 VDC Voltage
Coil Rated Voltage 5to 24 VDC 12 & 24 VDC Coil Rated Voltage 9to 24 VDC 5 to 48 VDC
ratings | power 120 mW 300 mw 800 mW ratings | power 200 mW 400 mw 220-250 mW
Consumption Consumption
(Approx.) (Approx.)
Endura- Electrical 100,000 min 10,000 min Endura- Electrical 25,000 min (10 A/ 250 VAC - NO) 100,000 min
nce (operations) nce (operations) 100,000 min (3 A/ 250 VAC - NC)
Mechanical 50,000,000 min 1,000,000 min Mechanical 10,000,000 min 10,000,000 min
(operations) (operations)
Dialec- Between coil 3,000 VAC 5,000 VAC Dialec- Between coil 4,000 VAC 4,000 VAC
tric and contacts tric and contacts
strength Between contacts of - 2,000 VAC 3,000 VAC strength Between contacts of - -
different polarity different polarity
Between contacts of 1,000 VAC 1,000 VAC Between contacts of 1,000 VAC 1,000 VAC
same polarity same polarity
Ambient temperature (operating) -25°C to 70°C -40°C to 70°C Ambient temperature (operating) -40°C to 85°C -40°C to 85°C
Variations | Single Side Stable . . Variations | Single Side Stable . ]
Single Winding Latching . Single Winding Latching
Double Winding Latching . Double Winding Latching
PCB Terminal . . PCB Terminal . .
Plug-in Terminal Plug-in Terminal
Quick Connect Terminal Quick Connect Terminal
Panel Mount . Panel Mount
Fully sealed . Fully sealed . o
Flux Protection . Flux Protection .
Approved Standards UL, CSA, SEV, IEC, (TUV) UL, CSA, VDE Approved Standards UL, CSA, VDE UL, CSA, SEV, IEC
Page 61 68 Page 72 76

31 32



Selection Guide - Power Relays

OomRrOoN

Selection Guide — Power Relays

OomRrOonN

Dimensions (LxWxH)

22.5x16.5x 19

225x16.5x19

Model GS5LE G5LC-EU

Features Sub-miniature ‘sugar cube’ relay Sub-miniature ‘sugar cube’ single pole relay
CTI: 250

Appearance

Model G5C(E) Gé6C
Features Flat power relay General purpose power relays
Appearance

Dimensions (LxWxH) 22 x16x 11 20x15x 10
Contact Contact Form SPST-NO SPST-NO SPST-NO/NC
Ratings
Contact Type Single Single
Contact Material AgCdO AgCdO
Resistive Load 10 A at 250 VAC 10 Aat 110 VAC 10 A at 250 VAC 8 A at 250 VAC
10 A at 30 VDC 10 A at 30 VDC 8 A at 30 VAC
Max. Switching 10A 15A 10A 10A
Current
Min. Permissible 10 mA at 5 VDC 10 mA at 5 VDC
load
Max. Switching 2,500 VA, 125 W 2,500 VA, 300 W 2,000 VA, 240 W
Power
Max. Switching 250 VAC, 30 VDC 330 VAC, 125 VDC
Voltage
Coil Rated Voltage 5 to 48 VDC 3to 24 VDC
ratings | power 200 mW 200 mW
Consumption (150 mW high sensitivity version)
(Approx.)
Endura- Electrical 300,000 min 100,000 min 100,000 min
nce (operations)
Mechanical 20,000,000 min 50,000,000 min
(operations)
Dialec- Between coil 2,500 VAC 2,000 VAC
tric and contacts
strength Between contacts of - - 2,000 VAC
different polarity
Between contacts of 1,000 VAC 1,000 VAC

same polarity

Ambient temperature (operating)

-25°C to 70°C

-25°C to 70°C

Variations

Single Side Stable

Single Winding Latching

Double Winding Latching

PCB Terminal

Plug-in Terminal

Quick Connect Terminal

Panel Mount

Fully sealed

Flux Protection

Approved Standards

UL, CSA, SEV, SEMKO, IEC (TUV)

UL, CSA, SEV, IEC (TOV)

Page

89

93

Contact | Contact Form SPST-NO SPST SPST-NO SPDT
Ratings
Contact Type Single Single
Contact Material AgCdO, AgSnO? Ag Alloy
AgSnin
Resistive Load 10 A at 120 VAC 10 A at 240 VAC
8 A at 30 VDC 10 A at 24 VDC (NO)
Max. Switching 10A 10A
Current
Min. Permissible 100 mA at 5 VDC 100 mA at 5VDC
load
Max. Switching 1,200 VA, 150 W 2,400VA, 240W
Power
Max. Switching 250 VAC, 30 VDC 250VAC, 30VDC
Voltage
Coil Rated Voltage 5to 48 VDC 5to 24 VDC
ratings Power 400 mwW 360 mW
Consumption
(Approx.)
Endura- Electrical 100,000 min 100,000
nce (operations)
Mechanical 10,000,000 min 10,000,000
(operations)
Dialec- Between coil 2,000 VAC 2,000 VAC
tric and contacts
strength Between contacts of - -
different polarity
Between contacts of 750 VAC 750 VAC
same polarity
Ambient temperature (operating) -40°C to 85°C -25°C to 85°C
Variations | Single Side Stable .
Single Winding Latching
Double Winding Latching
PCB Terminal .
Plug-in Terminal
Quick Connect Terminal
Panel Mount
Fully sealed .
Flux Protection .
Approved Standards UL, CSA, SEV, IEC UL, CSA, VDE
Page 80 85
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Model G2R
Features General pupose power relays
Appearance

Dimensions (LxWxH) 29x13x25.5
Contact | Contact Form SPST-NO, SPDT SPST-NO, SPDT DPST-NO, DPDT
Ratings
Contact Type Single
Contact Material AgCdO
Resistive Load 10 A at 250 VAC 16 A at 250 VAC 5 A at 250 VAC
10 A at 30 VDC 16 A at 30 VDC 5Aat 30 VDC
Max. Switching 10A 16 A 5A
Current
Min. Permissible 100 mA at 5 VDC 100 mA at 5 VDC 10 mA at 5 VDC
load
Max. Switching 2,500 VA, 300 W 4,000 VA, 400 W 1,250 VA, 150 W
Power
Max. Switching 380 VAC, 125 VDC
Voltage
Coil Rated Voltage 5 to 100 VDC, 12 to 240 VAC
ratings o wer DC: 530mW; 360mW high sensitivity version
Consumption AC: 900Mva
(Approx.)
Endura- Electrical 100,000 min
nce (operations)
Mechanical DC: 20,000,000 min
(operations) AC: 10,000,000 min
Dialec- Between coil 5,000 VAC
tric and contacts
strength | o tween contacts of - - 3,000 VAG
different polarity
Between contacts of 1,000 VAC
same polarity
Ambient temperature (operating) -40°C to 70°C
Variations | Single Side Stable .
Single Winding Latching
Double Winding Latching .
PCB Terminal .
Plug-in Terminal .
Quick Connect Terminal .
Panel Mount .
Fully sealed .
Flux Protection .

Approved Standards

UL, CSA, SEV, SEMKO, IEC (TUV), IEC (VDE)

Page

102
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Dimensions (LxWxH)

Model G2RL
Features Low profile relays with Class F insulation available
Appearance

29x12.7x15.7

Contact | Contact Form SPST-NO, SPDT SPST-NO, SPDT DPST-NO, DPDT
Ratings
Contact Type Single
Contact Material AgSnO, AgSnO, AgNi
Resistive Load 12 A at 250 VAC 16 A at 250 VAC 8 Aat 250 VAC
12 Aat 24 VDC 16 A at 24 VDC 8 Aat24 VDC
Max. Switching 12A 16 A 8A
Current
Min. Permissible 10 mA at 5 VDC
load
Max. Switching 3,000 VA, 280 W 4,000 VA, 380 W 2,000 VA, 240 W
Power
Max. Switching 440 VAC, 300 VDC
Voltage
Coil Rated Voltage 5to 48 VDC
ratings | power 400 mw
Consumption
(Approx.)
Endura- Electrical 50,000 min
nce (operations)
Mechanical 20,000,000 min
(operations)
Dialec- Between coil 5,000 VAC
tric and contacts
strength Between contacts of - - 2,500 VAC
different polarity
Between contacts of 1,000 VAC
same polarity
Ambient temperature (operating) -40°C to 85°C
Variations | Single Side Stable .
Single Winding Latching
Double Winding Latching
PCB Terminal .
Plug-in Terminal
Quick Connect Terminal
Panel Mount
Fully sealed o
Flux Protection .
Approved Standards UL, CSA, VDE
Page 123
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Dimensions (LxWxH)

Model G4wW G8P

Features Relay with 10kV impulse and 4kV withstand Small, low cost power relays
voltages for power supply switching applications

Appearance

30.5x 19.5 x 30.5

32.1x282x20.1

Contact Contact Form
Ratings

SPST-NO DPST-NO

SPST-NO SPST

Contact Type

Single

Single

Contact Material

AgCdO

AgCdO

Resistive Load

15 A at 250 VAC
15 A at 24 VDC

10 A at 250 VAC
10 A at 24 VDC

30 A at 250 VAC
20 A at 28 VDC

20/10 A at 250 VAC
20/10 A at 30 VAC

Max. Switching
Current

15A 10A

30 A 20/10 A

Min. Permissible
load

100 mA at 5 VDC

500 mA at 5 VDC

Max. Switching
Power

3,750 VA, 375 W 2,500 VA, 240 W

5,000/2,000 VA,
560/2,380 W

7,500 VA, 560 W

Max. Switching
Voltage

250 VAC, 125 VDC

250 VAC, 28 VDC

Coil Rated Voltage

12 to 100 VDC

5to 110 VDC

ratings
9 Power

Consumption
(Approx.)

800 mW

900 mW

Endura- Electrical
nce (operations)

100,000 min

100,000 min

Mechanical
(operations)

5,000,000 min

10,000,000 min

Dialec- Between coil
tric and contacts

4,000 VAC

2,000 VAC

strength Between contacts of

different polarity

- 2,000 VAC

Between contacts of
same polarity

1,500 VAC

1,500 VAC

Ambient temperature (operating)

-25°C to 55°C

-55°C to 105°C

Variations | Single Side Stable

Single Winding Latching

Double Winding Latching

PCB Terminal

Plug-in Terminal

Quick Connect Terminal

Panel Mount

Fully sealed

Flux Protection

Approved Standards UL, CSA,VDE (VDE), VDE (TUV), SEV UL, CSA
SEMKO, DEMKO
Page 128 133
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Model G4A

Features Relay with 10kV impulse and 4kV withstand
voltages for power supply switching applications

Appearance

30.5 30.5
x 16 x 16
Dimensions (LxWxH) x23.5 X 26.8
Contact Contact Form SPST-NO
Ratings
Contact Type Single
Contact Material AgSnO,
Resistive Load 20 A at 250 VAC
Max. Switching 20 A
Current
Min. Permissible 100 mA at 5 VDC
load
Max. Switching 5,000 VA
Power
Max. Switching 250 VAC
Voltage
Coil Rated Voltage 5to 24 VDC
ratings | power 900 mW
Consumption
(Approx.)
Endura- Electrical 100,000 min
nce (operations)
Mechanical 2,000,000 min
(operations)
Dialec- Between coil 4,500 VAC
tric and contacts
strength Between contacts of -
different polarity
Between contacts of 1,000 VAC
same polarity
Ambient temperature (operating) -20°C to 60°C
Variations | Single Side Stable .
Single Winding Latching
Double Winding Latching
PCB Terminal .
Plug-in Terminal .
Quick Connect Terminal
Panel Mount
Fully sealed
Flux Protection .
Approved Standards UL, CSA, IEC, VDE
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Model

G9EA

G9EC

GOEA-1(-B)

GOEA-1(-B)-CA

G9EC-1(-B)

Classification

Switching/current
conduction

High-current
conduction

Switching/current
conduction

Appearance

Features Standard model Carries 100 A Largest capacity in series
Compact, carries/switches Low contact resistance Carries/switches 400 V,
400V, 60 A loads when carrying current 200 A loads

Contact Contact Form SPST-NO SPST-NO

Contact structure

Double-break, single

Double-break, single

Contact resistance

30 mQ max.
(0.6 mQ typical)

10 mQ max.
(0.3 mQ typical)

30 mQ max.
(0.2 mQ typical)

Switching voltage drop

0.1V max.
(for a carry current of 60 A)

0.1V max.
(for a carry current of 100 A)

0.1 V max.
(for a carry current of 200 A)

Electrical endurance 120 VDC, 100 A, 400 VDC, 30 A, 400 VDC, 200 A,
3,000 operations min. 1,000 operations min. 3,000 operations min.
400 VDC, 60 A, 120 VDC, 30 A, -
3,000 operations min. 2,500 operations min.
400 VDC, 30 A, - -
30,000 operations min.

Maximum switching 100 A 30 A 200 A

current

Rated carry current 60 A 100 A 200 A

Short-time carry current

100 A (10 min)

150 A (10 min)

300 A (15 min)

Maximum interruption
current

600 A at 300 VDC (5 times)

1,000 A at 400 VDC
(10 times)

Overload interruption

180 A at 400 VDC
(100 times min.)

100 A at 120 VDC
(150 times min.)

700 A at 400 VDC
(40 times min.)

Reverse polarity
interruption

-60 A at 200 VDC
(1,000 times min.)

-200 A at 200 VDC
(1,000 times min.)

Coil Rated voltage

12, 24, 48, 60 & 100 VDC

12, 24, 48, 60 & 100 VDC

Power consumption

Approx. 5 to 5.4 W

Approx. 11 W

Mechanical endurance

200,000 operations min.

200,000 operations min.
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Model

G9EA

G9EC

GYEA-1(-B)

GOEA-1(-B)-CA

G9EC-1(-B)

Classification

Switching/current
conduction

High-current
conduction

Switching/current
conduction

Appearance

Features Standard model Carries 100 A Largest capacity in series
Compact, carries/switches Low contact resistance Carries/switches 400 V,
400V, 60 A loads when carrying current 200 A loads

Insulation | Between Coil and 1,000 MQ min 1,000 MQ min

resistance| Contacts

see note

(1) Between contacts of 1,000 MQ min 1,000 MQ min

the same polarity
Dielectric | Between Coil and 2,500 VAC, 1 min 2,500 VAC, 1 min
strength | Contacts

Between contacts of
the same polarity

2,500 VAC, 1 min

2,500 VAC, 1 min

(see note 2)

Impulse withstand voltage

4,500V

4,500 V

Ambient operating temperature

-40 to 70°C (with no icing or condensation)

-40 to 50°C (with no icing or
condensation)

Ambient operating humidity

5% to 85%

5% to 85%

Terminals | Screw terminals Yes Yes
Lead wire output Yes Yes
Page 143 150

Note: 1. The insulation resistance was measured with a 500 VDC megohmmeter.
2. The impulse withstand voltage was measured with a JEC-212 (1981) standard impulse voltage waveform (1.2 x 50 ps).
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Single-pole 3-A Miniature Relay

® |mpulse withstand voltage of 10 kV (between

coil and contacts).

® Models available with 200-mW current
consumption (High-sensitivity Type).
® High-capacity (8 A) type available.

® UL/CSA/TUV approved.

Ordering Information

N@ A

Classification

Contact form

Enclosure ratings

Model

Standard

High-sensitivity

High-capacity

SPST-NO

Flux protection

G5B-1

G5B-1-H

G5B-1-E

Note: 1. 6VDC can be also produced.
2. When ordering, add the rated coil voltage to the model number.

Example: G5B-1 12 VDC

ese -] -] [ vbc
1 2 3

1. Number of Poles
1: 1 pole (SPST-NO)
2. Classification
H: High-sensitivity
E: High-capacity

Rated coil voltage

3. Rated Coil Voltage
5,12,24VDC

4
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Specifications
= Coil Ratings

Item Standard type, high-capacity type High-sensitivity type
Rated voltage 5VDC 12 VDC 24 VDC 5VDC 12 VDC 24 VDC
Rated current 72.0 mA 30.0 mA 15.0 mA 40.0 mA 16.7 mA 8.3 mA
Coil resistance 69.4 Q 400 Q 1,600 Q 125 Q 720 Q 2,880 Q

Must operate voltage

Standard type: 70% max. of rated voltage
High-capacity type: 75% max. of
rated voltage

75% max. of rated voltage

Must release voltage

5% min. of rated voltage

Max. voltage

140% (at 23°C)/110% (at 70°C) of
rated voltage

160% (at 23°C)/130% (at 70°C) of
rated voltage

Power consumption

Approx. 360 mW

Approx. 200 mW

= Contact Ratings

Item Standard type, high-capacity type High-sensitivity type
Load Resistive load (cosf = 1) -
Rated load 3 Aat 125 VAC, 3 A at 30 VDC 8 Aat 125 VAC, 8 A at 30 VDC
Contact material Ag AgCdO
Rated carry current 3A 8A
Max. switching voltage 250 VAC, 30 VDC
Max. switching current 3A 8A
Max. switching power 750 VA, 90 W 2,000 VA, 240 W
Failure rate (ref. value) 5VDC, 10 mA 5VDC, 100 mA

Note: P level: Agg = 0.1 x 10’6/operation (with an operating frequency of 120 operations/min).

= Characteristics

Contact resistance 100 mQ max.
Operate time 10 ms max.
Release time 10 ms max.

Insulation resistance

1,000 MQ max. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between coil and contacts;
750 VAC, 50/60 Hz for 1 min between contacts of same polarity

Vibration resistance

Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?
Malfunction: 100 m/s?

Endurance

Mechanical: 5,000,000 operations min. (at 18,000 operations/hr)
Electrical: 200,000 operations min. (at 1,800 operations/hr) for standard type,

high-sensitivity type

100,000 operations min. (at 1,200 operations/hr) for high-capacity type

Ambient temperature

Operating: -40°C to 70°C (with no icing)

Ambient humidity

Operating: 5% to 85%

Weight

Approx. 7 g

Note: The data shown above are initial values.
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= Approved Standards Dimensions
UL508 (Flle NO. E41 643)/CSA C22.2 N0.0, NO.14 (Flle NO. LR31 928) Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows: [ | ]
Model Coil ratings Contact ratings
G5B-1, G5B-1-H 3to 24 VDC 3 A, 250 VAC (general use)
3 A, 30 VDC (resistive) 224 max — 119 ma’x».l
1/8 hp, 125 VAC/1/8 hp, 250 VAC . @19 )
TV-2 125 VAC i *Average value.
14.4 max.
(14.0)*
| 03 o
1
" . 4 f
TOUV VDE0435 IEC255 (File No. R9251225) | i
Model Coil ratings Contact ratings Condition
Terminal Arrangement/Internal Mounting Holes
G5B-1, G5B-1-H 3to 24 VDC 3 A, 250 VAC~ (cose = 1) | Duty level: class Il Connections (Bottom View) (Bottom View)
3 A, 30 VDC= (0 ms) Operative range: 2 Four, 1.1-dia. §"*

Pick-up class: class a
Pollution degree:2 |

Overvoltage category: Il Te 1 :
O
|

G5B-1-E 8 A, 125 VAC~ (cose = 1)
8 A, 30 VDC= (0 ms)

Material group: llla
Ambient temperature: -40°C to 70°C

Engineering Data

Maximum Switching Power Endurance Ambient Temperature vs.
Maximum Coll Voltage

i imupy — : =g an
1 —— [ 125-vacsovpe | M
G5B-1-E csB-1-E L[+ & . resistive ioad I
—~ 7 DC resis AC resis = | T o - — —— <
< tive tive load | 5 . )
= 1l RN A g =
@ G5B-1(-H) | GSB-1(-H) (v? 5 &
£ |— - - DCresis AC resis % S} -
3 tivall !ll e load | = = | -1
] = S 14 :
j=2) ! ~ o )
£ = i © S0 IO s Sl A
= o € I
[*] c M= 1
£ T I g I
= 5 S 1| G5B-1(E)
o T T e S o i I
< Lo
‘ ) :
1
I 1
- - 1
Ly | " [ 4 &
o I8 E] T g 7 q B 5 0 iy
—rTm M n [f R
Switching voltage (V) Switching current (A) Ambient temperature (°C)

Note: The maximum coil voltage refers to the maxi-
mum value in a varying range of operating
power voltage, not a continuous voltage.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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PCB Power Relay - G5NB-E OMmRON PCB Power Relay - G5NB-E OmRON

A Miniature Relay with 1-pole 5 A
Switching Capability and 10 kV
Impulse Withstand Voltage

Specifications
= Coil Ratings

m Highly efficient magnetic circuit for high Rated voltage 5VDC 12VDC 18 VDC 24 VDC
sensitivity (200 mW). Rated current 40.0 mA 16.7 mA 11.1 mA 8.3 mA
® Compact, slim, yet provides 10 kV impulse Coil resistance 125Q 720 Q 1,620 Q 2,880 Q

withstand voltage (between coil and contacts)
m Standard model conforms to UL, CSA and
VDE standards
® Tracking resistance: CTI>250
® Contains no lead inside and features

cadmium-free contacts ensuring environment-
friendly use

1 ‘
. |
. |

AN@ <

Ordering Information

Note: When ordering, add the rated coil voltage to the model nu
Example: G5NB-1A-E 12 VDC

Rated coil voltage

Model Number Legend

Must operate voltage

75% max. of rated voltage

Must release voltage

10% min. of rated voltage

Max. voltage

170% of rated voltage (at 23°C)

Power consumption

Approx. 200 mW

Note: The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
The operating characteristics are measured at a coil temperature of 23°C.
The “Max. voltage” is the maximum voltage that can be applied to the relay coil.

= Contact Ratings

Load

Resistive load (cosg = 1)

Rated load

5 A at 250 VAC, 3 A at 30 VDC

Classification Contact form Enclosure ratings Model Max. switching voltage 250 VAC, 30 VDC
Standard SPST-NO Flux protection G5NB-1A Max. switching current 5A
Max. switching power 1250 VA, 90 W

Failure rate (reference value)

10 mA at 5 VDC

= Characteristics

Note: P level: Agg = 0.1 x 10'5/operation (with an operating frequency of 120 operations/min)

Contact resistance (See note 2. 100 mQ max.
G5NB- O Q_E d vDC Operate time 10 ms max.
12 3
Release time 10 ms max.

1. Number of Poles 3. Rated Coil Voltage

1: 1 pole 5,12, 18, 24 VDC
2. Contact Form

A:  SPST-NO

Insulation resistance (See note 3.)

1,000 MQ min. (at 500 VDC)

Application Examples

Water heaters, refrigerators, air conditioners, and small electric
appliances

Dielectric strength

4,000 VAC, 50/60 Hz for 1 min between coil and contacts
750 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

10,000 V (1.2 x 50 ms) between coil and contacts

Vibration resistance

Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?
Malfunction: 100 m/s?

Endurance

Mechanical: 5,000,000 operations min.
Electrical: 100,000 operations min (5 A at 250 VAC), 200,000 operations min. (3 A at 30 VDC)

Failure rate P level (reference value)
(See note 4.)

5VDC, 10 mA

Ambient temperature

Operating: -40°C to 85°C (with no icing or condensation)

Ambient humidity

Operating: 5% to 85%

45

Weight

Approx. 4 g

Note: 1. The data shown above are initial value.
2. Measurement conditions: 5 VDC, 1 A, voltage drop method.
3. Measurement conditions: Measured at the same points as the dielectric strength using a 500-VDC ohmmeter.
4. This value is for a switching frequency of 120 operations/minute.
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= Approved Standards
UL508 (File No. 41515)

Coil ratings

Contact ratings

5to 24 VDC

5 A, 30 VDC (resistive)
5 A, 125 VAC (resistive)
5 A, 250 VAC (general use)

CSA C22.2 (No. 0, No. 1, No. 14) (File No. LR31928)

Coil ratings

Contact ratings

5to 24 VDC

5 A, 30 VDC (resistive)
5 A, 125 VAC (resistive)
5 A, 250 VAC (general use)

= Actual Load Life (Reference Values)

1. 120-VAC motor and lamp load (2.5-A surge and 0.5-A normal): 250,000 operations min.(at 23°C)
2. 160-VDC valve load (with varistor) (0.24-A): 250,000 operations min.(at 23°C)

Engineering Data

Maximum Switching Capacity

10 e

AC resisti
load
<
~ 3
€ DC resistive
o oa
5
o
o 1
5]
]
s
Contact
o resistan
0.1
1 10 30 100 250 1,000

Contact voltage (V)
Ambient Temperature vs. Maximum Coil Voltage

T Test item: G5NB-1AE, 24 VD)
#Quantity tested: 5

Uncon-

#
— 20| 4 : { Mo current
é ;g&u A —— e currant
D, 1aof : I T 1
& i |
S e -
g ¥ - |
g Mot i 91
= |
E
"1 - 1
il
=
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Ambient temperature (°C)

Endurance
100 T
250 VAC, 30 VDC registive load

Y
o
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= 30
1)
5
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@
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1

1 4

Contact current (A)

Malfunctioning Shock

G5NB-1A
1000  Excited
Not excited
700 : P
1,000 1,000 Quantity Tested: 5 units
X z Test Method: Shock was applied 3
times in 6 directions along 3 axes
and the level at which shock caused
malfunction was measured.
Rating: 100 m/s?
125|
z X
1,000 1,000
1,000, .
Y Unit: m/s*

Shock direction
X=X

Y 1o
e
V‘
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Dimensions

Note: All units are in millimeters unless otherwise indicated.

G5NB-1A-E

205 max. G )
[ @04 —~ 1 PCB Mounting Holes

i
1

o8-l ﬂ

*Average value

(Bottom View)

Tolerance: £0.1 mm
i)
I—?—I

il o

Terminal Arrangement/
Internal Connections
(Bottom View)

15——==—7—= Four, 1.1 dia. 12—

(115 _-5.‘_

(No caoil polarity)

Precautions
= Correct Use

HANDLING
The enclosure rating of the G5NB is for flux protection. Do not use
immersion-cleaning.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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PCB Power Relay - G5SB OMmRON

Compact Single-pole Relay for Switching
5 A (Normally Open Contact), Fan Control
of Air Conditioners, and Heating Control
of Small Appliances.

® Environment-friendly, Pb-free.

® Compact SPDT Relay with high insulation.

m |ncorporates a normally open contact that
switches 5 A max.

® Ensures a withstand impulse voltage of 8,000 V
between the coil and contacts.

m Conforms to UL and CSA.
e UL508

e CSA C22.2 (No.14)
¢ VDE approval is in progress

Note: The G5S-1 will be discontinued at the end of March 2004.
Please change to the G5SB (Environment-friendly Relay).

Ordering Information

Classification Contact form Enclosure ratings Model

Standard SPDT-NO Fully sealed G5SB-14

Note: When ordering, add the rated coil voltage to the model number.
Example: G55B-14 12 VDC

Rated coil voltage

Model Number Legend

G5SB-LICI[]1vDC

12 3

1. Number of Poles 3. Rated Coil Voltage

1: 1 pole (SPDT) 5,9, 12, 24 VDC
2. Protective Structure
4:  Fully sealed
Specifications
= Coil Ratings
Rated voltage 5VDC 9VDC 12 VDC 24 VDC
Rated current 80 mA 44.4 mA 33.3 mA 16.7 mA
Coil resistance 63 Q 202 Q 360 Q 1,440 Q

Must operate voltage 75% max. of rated voltage

Must release voltage 5% min. of rated voltage

Max. voltage 110% of rated voltage

Power consumption Approx. 400 mW
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= Contact Ratings

Load

Resistive Load

Rated load

3 A (NO)/3 A (NC) at 125 VAC
5 A (NO)/3 A (NC) at 125 VAC
5 A (NO) at 250 VAC

3 A (NC) at 250 VAC

5 A (NO)/3 A (NC) at 30 VDC

Contact material Ag alloy

Rated carry current 5 A (NO)/3 A (NC)
Max. switching voltage 250 VAC, 30 VDC
Max. switching current 5 A (NO)/3 A (NC)

Max. switching capacity

1,250 VA, 150 W (NO)
750 VA, 30 W (NC)

Min. permissible load

10 mA at 5 VDC

Note: P level: Agg = 0.1 x 10'5/operation (with an operating frequency of 120 operations/min)

= Characteristics

Contact resistance (see note 2) 100 mQ max.
Operate time (see note 3) 10 ms max.
Release time (see note 3) 5 ms max.
Insulation resistance (see note 4) 1,000 MQ min.

Dielectric strength

4,000 VAC, 50/60 Hz for 1 min between coil and contacts
1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

8 KV (1.2 x 50 pis)

Vibration resistance

Destruction: 10 to 55 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)

Shock resistance

Destruction: 1,000 m/s? (approx. 100 G)
Malfunction: Energized: 100 m/s? (approx. 10 G)
Non-energized: 100 m/s? (approx. 10 G)

Endurance (see note 5)

Mechanical: 5,000,000 operations (18,000 operations per hour)
Electrical: 200,000 operations: 3 A (NO)/3 A (NC) at 125 VAC resistive load
50,000 operations: 5 A (NO)/3 A (NC) at 125 VAC resistive load
50,000 operations: 5 A (NO) at 250 VAC resistive load
10,000 operations: 3 A (NC) at 250 VAC resistive load
10,000 operations: 5 A (NO)/3 A (NC) at 30 VDC resistive load
Switching frequency: 1,800 operations per hour

Ambient temperature

Operating: -40°C to 70°C with no icing or condensation

Ambient humidity

Operating: 5% to 95%

Weight

Approx. 6.5 g

Note: 1. The data shown above are initial values.

2. The contact resistance is possible with 1 A applied at 5 VDC using a fall-of-potential method.

3. The operating time is possible with the operating voltage imposed with no contact bounce at an ambient temperature of 23°C.
4. The insulation resistance is possible between coil and contacts and between contacts of the same polarity at 500 VDC.

5. The electrical durability data items shown are possible at 23°C.
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= Approved Standards Dimensions
UL508 (Flle No. E4151 5)/CSA C22.2 (N0.1 4) (F|Ie No. LR31 928) Note: All units are in millimeters unless otherwise indicated. !
PCB Mounting Holes
10.3 max (Bottom View
Model Coil ratings Contact ratings No. of Test Operations ﬁ'x'gz?tasz,a;&;-,—; rm._c-u. rSeemr:_ola? Tolerance: 0.1 mm )
G5SB 510 24 VDC 3 A, 125 VAC (resistive) NC only | 6,000 g I ' 28 i 4 S0 holie: Tl ATTIngANeNY

2 A, 125 VAC (resistive) NC only
5 A, 250 VAC (resistive) NO only
3 A, 250 VAC (resistive) NO only

118 (Bottom View)

| t
15.8 max. e
(15.5] {S== note.)

i Mo o= oy ]
| | '
5 A, 30 VDC (resistive) NO only pad—L - | e Il]_s} -];:!J
Electrical endurance tests are performed at 70°C. ;,‘ .+. 0.4 ..:i.‘n ;:7-' ..v_. 1 | .:;; coil Dou_a.jn,,\

!- 10,182t 2.64 ™ 1 Lo - - -i.-.
508 782 (118} 1016 Teon ! 254
Note: Values in parentheses are average values.
Engineering Data
Max. Switching Capacity Ambient Temperature vs. Maximum Voltage . .
Application Examples
=7 g 200 T T T T = Fan Motor m Oven
E | 111 L 180 : ! | ! | | m  Refrigerator m Washing Machine
E 1S - AC resistive (NO) I = Air Conditioner m Others
o |1 | 2 im0 -
o by
o , E
£ 2 2 140
ﬁ Fr=a= =TT T =g = g
= / @
o% 111/ |1 = 120 . 1 7
4+ DC resistive (NC) — T FAC resistive (NC) 177777 1opb-—-—+—f——
- 100
3 AL |
F=a==Fta1tAr=2 73 [ 11| I 80 u _
21——1-Dc resistive (NCI T+ o
it | |
1 i 40 I I I [ - I
i 20
0 1| 1] LI 11 fi] i
1 10 3 100 250 1.000 40 =20 o 23 40 60 70 B8O 100
Switching voltage (V) Ambient temperature (“C)

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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PCB Power Relay - G6M

Slim, Miniature Relay, Capable of

Relaying Programmable Controller and

Temperature Controller Outputs

® Slim 5-mm width, and miniature size.

® Reduced mounting area ideal for high-density
mounting.

® Highly efficient magnetic circuit for high
sensitivity (40% higher than the G6D,
with power consumption of 120 mW).

m Satisfies IEC61131-2 and IEC61010 requirements.
® SIL (single-in-line) terminal pitch.
m UL, CSA approved. VDE approval pending.

Ordering Information

Classification Contact form Enclosure ratings

Model

Standard SPST-NO Fully sealed

G6M-1A

Note: When ordering, add the rated coil voltage to the model number.

Example: G6M-1A 12 VDC
~ T—— Rated coil voltage

Model Number Legend

cem -] [] [Jvbc
12 3

1. Number of Poles 3. Rated Coil Voltage
1: 1 pole 5,12, 24 VDC
2. Contact Form

A:  SPST-NO

Specifications
= Coil Ratings

Rated voltage 5VDC 12 VDC

24 VDC

Rated current 24 mA 10 mA

5mA

Coil resistance 208 Q 1,200 Q

4,800 Q

Must operate voltage 75% max. of rated voltage

Must release voltage 5% min. of rated voltage

Max. voltage 160% of rated voltage (at 23°C)

Power consumption Approx. 120 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.

3. The maximum allowable voltage is the maximum possible value of the voltage that can be applied to the relay coil. It is not the

maximum voltage that can be applied continuously.

4. The must operate voltage is 72% or less of the rated voltage if the relay is mounted vertically and the terminals are pointed

downwards.
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= Contact Ratings

Rated load 3 Aat 250 VAC, 3 A at 30 VDC
Rated carry current 5A

Max. switching voltage 270 VAC, 125 VDC

Max. switching current 5A

Max. switching power 750 VAC, 90 W

Max. permissable load

10 mA at 5 VDC (at 120 operations/min)

Note: P level: Agg = 0.1 x 10'6/operation

= Characteristics

Contact resistance 100 mQ max.
Operate time 10 ms max.
Release time 5 ms max.

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

3,000 VAC, 50/60 Hz for 1 min between coil and contacts
750 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

5,080 V (1.2 x 50 ps) between coil and contacts

Vibration resistance

Destruction: 10 to 55 Hz, 2.5-mm single amplitude (5.0-mm double amplitude)
Malfunction: 10 to 55 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?
Malfunction: 100 m/s?

Endurance

Mechanical: 20,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (3 A at 250 VAC/30 VDC, resistive load)

Ambient temperature

Operating: -40°C to 85°C (with no icing)

Ambient humidity

Operating: 5% to 85%

Weight Approx.
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= Approved Standards

UL508 (File No. E41515)/CSA C22.2 (No.14) (File No. LR31928)

Model Coil ratings Contact ratings
G6M-1A 4.5 to 24 VDC 5 A, 250 VAC (resistive load, 6,000 operations)
5 A, 24 VDC (resistive load, 6,000 operations)
3 A, 250 VAC (general use, 100,000 operations)
3A, 24 VDC (general use, 100,000 operations)
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Engineering Data Precautions
BASIC INFORMATION General
Maximum Switching Power Endurance Aml?lant Temparature vs. Before actually committing any component to a mass- To maintain the initial characteristics of a relay, exercise care
Maximum Coil Voltage productionsituation, OMRON strongly recommends situational that it is not dropped or mishandled. For the same reason, do not
Z50 1 = 500 — LR N I g 200) testing, in as close to actual production situations as possible. remove the case of the relay; otherwise, the characteristics may
=% 1 5% i i I i 7 | One reason is to confirm that the product will still perform as degrade. Avoid using the relay in an atmosphere containing
5 l E O™ 240VAC T T T g‘ I expected after surviving the many handling and mounting sulfuric acid (SO,), hydrogen sulfide (H,S), or other corrosive
£ | | g 1o k {cosh =0.4) § | processes involved in mass production. Also, even though gases.
e — CHAC resstive load ] & I NGSERG 240 VACI0-VDC T = OMRON relays are individually tested a number of times, and Do not continuously apply a voltage higher than the rated
£ i é " S resistive load || B | each meets strict requirements, a certain testing tolerance is maximum voltage to the relay. Never try to operate the relay at a
S, X 1 % a0 \‘Q‘\\* | g permissible. When a high-precision product uses many voltage and a current other than those rated.
g;; N ) i 8 20 TJ‘D;VE'?‘N .\"\: E il components, each depends upon the rated performance Do not use the relay at temperatures higher than that specified in
Lyl N E N = 120 | thresholds of the other components. Thus, the overall
DG resistve load N g 4 £l | : . the catalog or data sheet.
1 % 4 5 T . = | | performance tolerance may accumulate into undesirable levels.
05 E 5 —] = 1 ! | To avoid problems, always conduct tests under the actual
] T | | application conditions.
0. Il
SN S S " i |
L o, || .
0", 3 ] i 100125 270 50 _‘Ew [¥] 0.3 05 & - T 23 30 40 50 B0 70 B0 856 90
Switching voltage (V) Switching current (A) Ambient termperature (°C)
Note: The maximum coil voltage refers to the maxi
mum value in a varying range of operating
power voltage, not a continuous voltage.
Dimensions
GEM“‘IA 5.08 max, .
53 ma (505 Terminal Arrangement/ Mounting Holes
— @y =N Internal Connections (Bottom View)
(Bottom View) Tolerance: +0.1

| | Tl
254wt T B2 w7 B2 = {1,35)

|
1

| ¥

11 Il Il

a5 -‘-I‘-'! 0.8 e i 0a

23] l-‘-t

e 1,36
254-—w—1=T B?-:-TB?-I “Avarags vakie

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Slim, Miniature Relay, Capable of

Relaying Programmable Controller

and Temperature Controller Outputs

® Slim and miniature: 17.5 x 6.5 x 12.5 mm
(L x W x H).

® Reduced bottom area (45% smaller than the
G6B’s bottom area) ideal for high-density
mounting.

m Switches 5 A at 250 VAC/30 VDC.

m Allows 300,000 operations with a 2-A load at
250 VAC or 30 VDC.

m Actual load switching capability equals the
G6B’s capability.

® \Washable construction.

Ordering Information

Classification Contact form

SPST-NO

Enclosure ratings Model

Standard Fully sealed G6D-1A

Note: When ordering, add the rated coil voltage to the model number.
Example: G6D-1A 12 VDC

T Rated coil voltage

Model Number Legend

cep-LJ[J] [J vbc

1 2 3
1. Number of Poles 3. Rated Coil Voltage
1: 1pole 5,12, 24 VDC
2. Contact Form
A: SPST-NO

= Accessories (Order Separately)

|Connecting Socket ‘ P6D-04P |

Specifications

= Coil Ratings
Rated voltage 5VDC 12 VDC 24 \VDC
Rated current 40 mA 16.7 mA 8.3 mA
Coil resistance 125 Q 720 Q 2,880 Q

Must operate voltage 70% max. of rated voltage

Must release voltage 10% min. of rated voltage

PCB Power Relay - G6D
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= Contact Ratings

Rated load 5 A at 250 VAC, 5 A at 30 VDC, resistive load (cose=1)
Rated carry current 5A

Max. switching voltage 250 VAC, 30 VDC

Max. switching current 5A

Max. switching power

1,250 VA, 150 W

Failure rate (reference value)

10 mA at 5 VDC

= Characteristics

Note: P level: Agg = 0.1 x 10'6/operation.

Contact resistance (see note 2) 100 mQ max.
Operate time 10 ms max.
Release time 5 ms max.

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

3,000 VAC, 50/60 Hz for 1 min between coil and contacts
750 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

6,000 V (1.2 x 50 ps) between coil and contacts

Vibration resistance

Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?
Malfunction: Energized: 100 m/s?

Endurance (see note 5)

Mechanical: 20,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (5 A at 250 VAC/30 VDC, resistive load)
300,000 operations min. (2 A at 250 VAC/30 VDC, resistive load)

Ambient temperature

Operating: -40°C to 70°C (with no icing)

Ambient humidity

Operating: 5% to 85%

Weight

Approx. 3 g

= Approved Standards

UL508 (File No. E41515)/CSA C22.2 No.14 (File No. LR31928)

Max. voltage

160% of rated voltage

Power consumption

Approx. 200 mW

Note: The must operate voltage is 75% or less of the rated voltage if the relay is mounted upside down.
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300

Model Coil ratings Contact Ratings
G6D-1A 510 24 VDC 5 A, 250 VAC
5A, 30 VDC
Engineering Data
Maximum Switching Power Endurance Ambient Temperature vs.
Maximum Coll Voltage
—~ T 5000 T an .
<. I 3000
e [ -— 1
g
3 tive load 3 e W e S S S S L T 1
g) 500 * 250-VAC/30-VDC ress_ﬂv_e \oﬁd
=
=
[

I
10054 N \

—— DC induciive

- 250-VAC/30 VDC inductive load_ —1—"1
(cosp=1LR=7ms) . [

Endurance (x10 3 operations)

Maximum coil voltage (%)

30F

| K L

4 ) [ NPT T

Switching voltage (V)

F I T S R R BT n om M a1 e 4 &

Switching current (A) Ambient temperature (°C)

Note: The maximum coil voltage refers to the maxi-

i

mum value in a varying range of operating
power voltage, not a continuous voltage.
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= Reference Data

Electrical Endurance

o 5Aat250VAC,cosp=1 o 5 A at30VDC, Resistive Load © 2 A at 30 VDC, Resistive Load
[%] [%] [%]
[ e —l— —] «© S T . I @ n .
2 2 Operating voltage 2
g ;\g & Operating vo‘tage_"Max g ;\a\ I PT Iq_.. T Max. g 'o\g; sn| -— Operating voltage Max—
O WIS T i Mn—{ 2 Min.
= oo A - Mim— .5 o ™[~ Release voltage I [ = o ™| Release voltage——— =
T o Release voltage T o e M= M T o e Max.
P o oo I Max—]| = & .« ax. | S F R e
Q = P 5 L = Mi Q= M Min
20 Min 3o} in QS -
o> - . NLENCIE 7. N — - 0> ul—
Py Py Contact Py
e o — — | e 'S resistance _______ e abee—4— | ==
S S S
= = s
2 R il — @ i —=-r ———— —
7] 7] & ph LY 7]
] o . ]
= r Max = b&@ I VN = @
g,\ ) Contact resistance —_ = %,\ S Max. %,\ ) . _| |
o e o paloneeRBdd o | Contact resistance | Max.
Q£ - & Min Qe +  Min Qe = = L Min.
oZ Qs . T Yy € O= 5 13 I € OZ q ER A a T
Number of operations (x 104) Number of operations (x 104) Number of operations (x 104)
Electrical Endurance Actual Load Test Data
2 A at 250 VAC, cosp=1 With OMRON's H3BA Timer With OMRON's MA415A Contactor

o (5 mA at 200 VAC) (40 mA at 200 VAC)
s o [P —
T = &) S
SRS Max. © ;/
S Min =4 =) '
k] S Max. %5 #| — Operating voltage . 8 Operating volta
o8 —~— 1 > — rme— \laX. Q

= Min = Sl s, >
QS @ Z = Min @
Q= @ ) o
3 2 -— @ W@ ~
c g 2] Release voltagp
I =) S
k%] 3 E ———— £ Release voltage : c Max
7] © » - =
9] e ” Max- ©
£ a RS E— ; " g
3] i 4 5 : in. o
%a 2f’l@ T e Max. "7 o)
oE L Min. _]J -
o= bl Y T o = : o e i : B ) A

Number of operations (x 104) Number of operations (x 10%)

Dimensions

Number of operations (x 104)

Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows: [ |

6.5 max

r’(ﬁ 4):1

G6D-1A Terminal Arrangement/
Internal Connections

(Bottom View)

0.5 =|=--17.5 max.- -|
(7.3

(1.13) Four, 1.1-dia. 2.54
holes

Mounting Holes
(Bottom View)

Tolerance: +0.1

. 07T
T T T T e TS -

! : i 1 5 7 N[
o.sl‘ ~H—o08 - -b- 03 i H .ED]. 1%/: I 254 !
2.54—=—1—7.62% - - | | !

5.08 l5.08 ! : o 254
i 13 | R R N [N B
*Averagevalue T T T T
15.24

19.7 max. ——|

P6D-04P Socket r— s

Mounting Holes
(Bottom View)
Tolerance: +0.1

(2.18) Egllgé Lldia.  ,g,

0.86) " "
10.8
1 ‘\ ~--F-FE-E Nl
—L 5.08 T i
|36 -
R 1| 254
——=03 R R I U B
2.54—f .-
762 5.0 15.24

*Average value
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Precautions

More than two relays can be closely mounted right side up as
shown in the following illustration.

6.5 mm

Current flow:
5 A max.

More than two relays can be closely mounted upside down as
shown in the following illustration.

7.62 mm in the
upside-down
direction

000 g

I 2 A max.

- }‘* 1.12 mm

Note: The space between each relay required for heat radiation
may vary with operating conditions. Contact your OMRON
representative for details

SOCKET MOUNTING HEIGHT

18.5 mm max.

When mounting the relay, insert it into the socket as vertically as
possible so that the relay terminals contact securely with the
contact pins on the socket.

The P6D is flux-resistive. Do not wash the P6D with water.
Dismount the relay from the socket before soldering the socket to
a PCB.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Sub-miniature Relay that Switches
upto5A
® Sub-miniature: 20 x 10 x 10 mm (L x W x H).

PCB Power Relay - G6B

OomRron

Specifications
= Coil Ratings

Single-side Stable Type

® Low power consumption: 200 mW. Item SPST-NO SPST-NO + SPST-NC, DPST-NO, DPST-NC
® Unique moving loop armature reduces relay Rated voltage 3VDC |5VDC |6VDC |12VDC |24VDC |3VDC |5VDC |6VDC |12 VDG |24 VDC
size, magnetic interference, and contact Rated current 67mA |40mA |333mA|167mA|83mA |100mA |60mA |50mA |25v | 125mA
bounce time. Coil resistance 45Q 125 Q 180 Q 720 Q 2,880Q |30Q 83.3Q 120 Q 480 Q 1,920 Q
= Single- and double-winding latching types Coil inductance| Armature OFF | 0.20 | 0.28 | 0.31 12 49 - - - - -
also available. (H) (ref. value) |Armature ON | 0.18 0.26 0.28 1.1 4.1 - - - - -
Must operate voltage 70% max. of rated voltage 80% max. of rated voltage
Must release voltage 10% min. of rated voltage
. . Max. voltage 160% of rated voltage (at 23°C) 140% of rated voltage (at 23°C)
Ordering Information .
Power consumption Approx. 200 mW Approx. 300 mW
Classification Contact form Straight PCB Self-clinching PCB
Single-side stable SPST-NO G6B-1114P-US G6B-1114C-US Single-winding Latching Type
SPST-NO+SPST-NC G6B-2114P-US G6B-2114C-US Rated voltage 3VvDC 5VbC 6VDC 12 VDC 24 VDC
DPST-NO G6B-2214P-US G6B-2214C-US Rated current 67 mA 40 mA 33.3 mA 16.7 mA 8.3 mA
DPST-NC G6B-2014P-US G6B-2014C-US Coil resistance 45 Q 125 Q 180 Q 720 Q 2,880 Q
Single-winding latching SPST-NO G6BU-1114P-US G6BU-1114C-US Coil inductance | Ammature OFF | 0.20 028 0.31 12 4.9
Double-winding latching SPST-NO G6BK-1114P-US G6BK-1114C-US (H) (ref. value) |Armature ON | 0.18 026 0.28 11 41
High-capacity single-side stable | SPST-NO G6B-1174P-US G6B-1174C-US Must operate voltage 70% max. of rated voltage
Must release voltage 70% min. of rated voltage
Note: When ordering, add the rated coil voltage to the model number. Max. voltage 160% of rated voltage (at 23°C)
Example: G6B-1114P-US 12 VDC Power consumption Approx. 200 mW
N S .
Rated coil voltage
Model Number Legend Double-winding Latching Type
Rated voltage 3VDC 5VDC 6 VDC 12 VDC 24 VDC
G6B Q Q Q Q Q - Q Q VDC Setcoil | Rated current 93.2 mA 56 mA 46.8 mA 23.3 mA 11.7 mA
1 23 45 6 7 Coil resistance 3220 89.2 Q 1285 Q 5150 2,060 Q
1. Relay Function 3. Contact Type 5. Terminals Coil inductance | Armature OFF | 0.11 0.15 0.18 0.52 1.2
None: Single-side stable 1 Staﬂdafd ) P: Straight PCB (H) (ref. value) | Armature ON | 0.11 0.15 0.18 0.52 1.2
[F Single-winding latching 7: High-capacity C: Self-clinching PCB -
K: Double-winding latching 4. Enclosure Ratings 6. Approved Stand_ards Reset coil | Rated current 93.2 mA 56 mA 46.8 mA 23.3 mA 11.7 mA
2. Contact Form 4. Fully sealed US: UL/CSA certified Coil resistance 3220 89.2 Q 1285 Q 5150 2,060 Q
21: SPST-NO + SPST-NC 7. Rated Coil Voltage
22: DPST-NO 5,6,12,24VDC Coil inductance | Armature OFF | 0.11 0.15 0.18 0.52 1.2
20: DPST-NC
11°  SPST-NO (H) (ref. value) | Armature ON | 0.11 0.15 0.18 0.52 1.2
Must set voltage 70% max. of rated voltage
: Must reset voltage 70% min. of rated voltage
= Accessories (Order Separately) g ° 9
Max. voltage 130% of rated voltage (at 23°C)
Back Connecting Sockets
Power consumption Set coil: Approx. 280 mW
Applicable relay Back connecting socket* Removal Tool P6B-Y1 Reset coil: Approx. 280 mW
G6B(U)-1114P-US PeB-04P Hold-down Clips PeB-C2 Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
G6BK-1114P-US P6B-06P 2. Operating characteristics are measured at a coil temperature of 23°C.
G6B-2114P-US P6B-26P
G6B-1174P-US P6B-04P

*Not applicable to the self-clinching type.
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= Contact Ratings = Approved Standards
— Py oo TSPeTNG Do DreT UL508 (File No. E41643)/CSA C22.2 No.14 (File No. LR31928)
Load Resistive load Inductive load Resistive load Inductive load Model Contact form Coil ratings Contact ratings
(cosg = 1) (coso =0.4; L/R=7ms) | (cose =1) (cose = 0.4; L/R =7 ms)
G6B-1114P-US SPST-NO 3to 24 VDC 5 A, 250 VAC (general use)
Rated load 5 A at 250 VAGC; 2 A at 250 VAC; 5 A at 250 VAGC; 1.5 A at 250 VAC; G6B-1114C-US 5 A, 30 VDC (resistive load)
5 A at 30 VDC 2 Aat 30 VDC 5 A at 30 VDC 1.5 A at 30 VDC G6BU-1114P-US
Contact material AgCdO G6BU-1114C-US
G6BK-1114P-US
Rated carry current 5A G6BK-1114C-US
Max. switching voltage 380 VAC, 125 VDC G6B-1174P-US 8 A, 250 VAC (general use)
Max. switching current 5A G6B-1174C-US 8 A, 30 VDC (resistive load)
. G6B-2114P-US SPST-NO + SPST-NC 5 A, 250 VAC (general use)
Max. switching power 1,250 VA, 150 W 500 VA, 60 W 1,250 VA, 150 W 375 VA, 80 W G6B-2114C-US DPST-NO 5 A, 30 VDC (resistive load)
Failure rate (reference value) | 10 mA at 5 VDC G6B-2214P-US DPST-NC
G6B-2214C-US
G6B-2014P-US
Item SPST-NO (High-capacity) G6B-2014C-US
Load Resistive load (cose = 1) Inductive load (cose = 0.4; L/R = 7 ms)
Rated load 8 A at 250 VAC; 5 A at 30 VDC 2 A at 250 VAC; 2 A at 30 VDC En |neer| n Data
Contact material AgCdO g g
Rated carry current 8A G6B-1114P-US
Max. switching voltage 380 VAC, 125 VDC Maximum Switching Power Endurance Ambient Temperature vs.
— Maximum Colil Voltage
Max. switching current 8A D e
40 T T 1 T c | S - —F —F 1 S T
Max. switching power 2,000 VA, 150 W L — T S i i £ ' |
220 BT A T 8 = GeBILAPC)US 1 ok - :
Failure rate (reference value) | 10 mA at 5 VDC = ol— Vo g ZS0VACIS0VDC resistive load 77| o G6B-1174P-US |
€ Y= ’(AC mdﬁugu;z)e 0ad {7AC resistive loag | o i S e _ .| G6B111aP-US |
Note: P level: Agg = 0.1 x 10/operation L5 i o - ‘: - - I PR 5 4 ;4 : o e S
3 .| — X RN - \\—- 1o - GEB-1174P(C)-US 3 F :
3 = LRY Y 1 x [ 250 VAC/30 VDC 8- .
. = Focind It | TRY P . resistive load £ apoeddaa Treed
= Characteristics £ LTRSS \) g ATt 2a i
L ke a . £ H : _—
s R E E o —_ L] Sabet Hl Sl it e
Contact resistance 30 mQ max. n . a,d|' \ 2 .G6B,1114EP(C),US 4= Sw i GGBVZIIIAPVIUS .
ik w 250 VAC/30 VDC - | G6B-2214P-US
Operate (set) time 10 ms max. (mean value: 1-pole approx. 3 ms, 2-pole approx. 4 ms) . I.‘. i L I(régggweolgagm <7 mey S --=+1 GB6B-2014P-US - 4——-a
=0.4, LR = : e
Release (reset) time Single-side stable types: 10 ms max. (mean value: 1-pole approx. 1 ms, 2-pole approx. 2 ms) L “qu T ! — L1 | - A N
f . . T L L L w7l MW a5 BL Th @ o
Latching types: 10 ms max. (mean value: approx. 3 ms) o o .
Switching voltage (V) Switching current (A) Ambient temperature (°C)
Min. set/reset signal width Latching type: 15 ms min. (at 23°C) . " .
Note: The maximum coil voltage refers to the maxi-
Max. operating frequency Mechanical: 18,000 operations/hr mum value in a varying range of operating
Electrical: 1,800 operations/hr (under rated load) power voltage, not a continuous voltage.
Insulation resistance 1,000 MQ min. (at 500 VDC, at 250 VDC between set coil and reset coil) ggg'%ﬁgﬁg’ G6B-2214P-US
Dielectric strength 3,000 VAC (Latching types: 2,000 VAC), 50/60 Hz for 1 min between coil and contacts Maximum Switching Power Endurance

1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity

250 VAC, 50/60 Hz for 1 min between set and reset coils B = i M [l i T
2,000 VAC, 50/60 Hz for 1 min between contacts of different polarity S0— el 1 : ol d
30 + 1y R 1
Vibration resistance Destructilon: 10 to 55 to 10 Hz, 0.75mm silngle ampliltude (1.5mm double ampliltude) f‘:: — 1 C'i'n'dud‘we ot | g 250 VAC inductive load (cos@ = 0.4)
Malfunction: 10 to 55 to 10 Hz, 0.75mm single amplitude (1.5mm double amplitude) 9:3 10 L (cos9=04) | AC resistive Som 30VDC_I!1_?_U_CH12/e_ load .(E/R E 7ms) 4|
Shock resistance Destruction: 1,000 m/s? 3 5 : Ay s Cﬁ 2 ’ §3‘3/‘6Accréi?s'i‘¢ve\$%§d
Malfunction: Single-side stable: 100 m/s?; Latching: 300 m/s? > aF o ] \ g ~q-; X 4
Endurance Mechanical: 50,000,000 operations min. (at 18,000 operations/hr) § "f A % élE
Electrical: 100,000 operation min. (at 1,800 operations/hr) % 05—_,[?‘« resisive load- Sk _g .
5L T =2, N :
Ambient temperature Operating: -25°C to 70°C (with no icing) 04 ch mdulc'tlilve \olad - I T g 1
— (UR=7ms) : Tt - .
i idi ing: 5% to 859 i . L,
Ambient humidity Operating: 5% to 85% o1l et 50.5le i ﬁsnn%.)oo e — I
Weight Double-winding latching: Approx. 3.7 g Switching voltage (V) Switching current (A)

High-capacity: Approx. 4.6 g
Double pole: Approx. 4.5 g
Other: Approx. 3.5 g

Note: The data shown above are initial values.

63 64



PCB Power Relay - G6B

OomRrOoN

Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation marks are indicated as follows: [ | [_]

G6B-1114P-US

10 max.
G6BU-1114P-US oo
H- 0.8 0.4
fe— 20 max. -—d
(19.9)*
*Average value
G6B-1114C-US
G6BU-1114C-US
10 max.
TN
1
3.2
0.8 =04
*Average value
10 max.
oo

Il

]
i

*Average value

|

0.4

10 max.

b
Uﬁ

0.:

N

*Average value

G6B-1174P-US

T 99"
|

"

e,

10 may,
(9.9)%

12.5 max.
(12:45)* 0,65

?fiuw

: —efe 202 max.. .|

045 (2007

*Average value 10 max
G6B-1174C-US 9.9 =

[

12.5 max. H

= 0.6!

(12.4?) i : 1 r!-|

32 : [ fss 00

. 20.2 max.
045 (200

*Average value

Terminal Arrangement/Internal
Connections (Bottom View)
G6B-1114P, -1114C

oy Ee
U% ‘
leor .

G6BU-1114P, -1114C

Ty Ee )
‘D%SR e
P

Terminal Arrangement/Internal

Connections (Bottom View)
G6BK-1114P, -1114C

Connections (Bottom View)
G6B-1174P, -1174C

2 T
E%‘_ |

El u I q Terminal Arrangement/Inter
f
0.8 0.4

Mounting Holes
(Bottom View)

G6B-1114P, -1114C
G6BU-1114P, -1114C

Four, 1.1-dia. holes

10.16 , 7.62
o <§+/

(1.1):?»:t e

Mounting Holes

(Bottom View)

G6BK-1114P, -1114C
Six, 1.1-dia. holes

254 762, 7.62

nal Mounting Holes
(Bottom View)

Four, 1.1-dia. holes
10.16 | 7.62 /

7.62 '

o (1.2)
(1.1)
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G6B-2114P-US [ 2omax o Terminal Arrangement/Internal
G6B-2214P-US T (99 Connections (Bottom View)
G6B-2014P-US G6B-2114P-US
o 1 T
1 ‘ {3 g
11 max. [ ~8 _6% 75'14
~(10.9)"
T G6B-2214P-US
—
(f . ‘ % ]
1 1
3}5 ? { q | lll L=8 ,G-T?h
il 08 d-0s  GeB-2014P-US
= 10.16 -l';62—-| |"7E“' =i ?T_—\i;:
*Average value Lt}g 6L 5 :
,,,,, —

G6B-2114C-US

Terminal Arrangement/Internal

ggg:ggiﬁgﬂg _ - 2 Connections (Bottom View)
u ! G6B-2114C-US
max. — = =
vl 34
10y i 1 'L\\r'ﬂ
T + )
11 max. =8 _of 5%,
~(109)"
Y G6B-2214C-US
1 B
it ‘ of ol
. = 7 L5, et ob
._?!___ 3 ]
038 b3 G6B-2014C-US
b 1016+t o M1 3w v |

*Average value

Back Connecting Socket
P6B-04P

10 bt 7 £
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*Average value

Mounting Holes
(Bottom View)
Tolerance: 0.1

Six, 1.1-dia.
+0.1 holes

Mounting Holes
(Bottom View)
Tolerance: +0.1

Six, 1.1-dia.
+0.1 holes

Mounting Holes (Bottom View)

Four, 1.1-dia. holes
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PCB Power Relay - G6B OmRON PCB Power Relay - G2RG OmRON

m Clearance between contact terminals of the same
polarity: 1.5 mm min.

P6B-06P

232 max. Mounting Holes (Bottom View)

254 762 762 Six, 1.1-dia. holes

t ,\itﬂ

m Meets the requirements of European UPS standards.

J;‘—@k I Note:UPS: Uninterruptible power systems.
e | = Conforms to VDE0435 (VDE approval: C250 insulation
[ grade), UL508, CSA22.2.
101max || = Meets VDEO700 requirements for household
1oy, 7
it | products according to VDEO110.
I 0.4 ® Cadmium-free contacts ensuring environment friendly

use. NEW

® Tracking resistance: CTl > 250 V.

NE &

Mounting Holes (Bottom View) Mounting Height of Relay

P6B-26P with Connecting Socket

Ordering Information

Six, 1.1-dia. holes

Contact form Rated coil voltage Model number

DPST-NO 12 VDC G2RG-2A4
24 VDC
7 mm max.
(1106)1*”“*- ] : Note: Ratﬁdlcursregt of
m
- socketis ax. Model Number Legend
15
i ! Note: Height of G6B-1174P-US
16 15—mbe E2 28 —-——?.sz;—m is 199.5 mm max. G2 RG'QQQ
' 1723
*Average value
1. Number of Poles 3. Protective Structure
Removal Tool Hold-down Clips . . ) i
P6B-Y1 P6B-C2 2: 2 poles 4: Plastic sealing

2. Contact Form
A:  N.O. contact

Specifications
= Coil Ratings

Note: P6B-C2 Hold-down Clips
cannot be used for
G6B-1174P-US.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Rated voltage Rated current Coil resistance Must-operate Must-release Maximum Power
voltage Voltage allowable consumption
voltage
12 VDC 66.6 mA 180 Q 80% max. 10% min. 140% (at 23°C) | Approx. 800 mW
24 VDC 33.3 mA 720 Q

Note: 1. The rated current and coil resistance are for a coil temperature of 23°C and have a tolerance of +10%.
2. The operating characteristics given in the above table are for a coil temperature of 23°C.
3. The maximum allowable voltage is the maximum possible value of the voltage that can be applied to the relay coil.
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= Contact Ratings

PCB Power Relay - G2RG

OomRron

Note 1. The above values are initial values (at an ambient temperature of 23°C.)
2. Measurement conditions: 5 VDC, 1 A, voltage-drop method.
3. Measurement conditions: Measured with a 500-VDC megohmmeter at the same places as the dielectric strength.

= Approved Standards

The approved rated values for international standards are different to the individually specified characteristic values. Be sure to confirm that

required standards are satisfied before actual use.

UL508 (File No. E41643)

Engineering Data

*Figures in parenthesas indicate average values

Load Rasistive load Maximum Switching Capacity Ambient Temperature vs Maximum Allowable
Contact mechanism Single Voltage
Contact material Ag alloy
Rated load 250 VAC, B A o5 - i
Rated carry current BA z i §™
Maxi itching voltag 380 VAC, 125 VDC ] || L
o AL resistive load 3
Maximum switching current 8A E 10 i i —" 4
Failure rate (P level, reference value) 5VDC, 10 mA z T i ¢ =
(See note.) 1t 3 1
T £ 100 |
Note: This value is for a switching frequency of 120 operations/min. 1 2 o i
1
m Characteristics ' % !
05 " I
Contact resistance (See note 1.} 100 mL2 max. |
Operate time 15 ms max. | |
Release time 5 ms max. o1l g | L o 16 23 40 50 80 7O B0 80100
2 10 30 50 00 500 L
R itching Mechanical 18,000 operations/hr e co & Amblant temperature [*C)
frequency Electrical 1,800 operations/hr (under rated load) Note: Th . Howabk it is th 2 ible
- - = e: The maximum allowable voltage is the maximum possi
Insulation resistance (See note 2.) 1,000 M£2 min. (at 500 VDC) value of the voltage that can be applied to the relay coil
Dielectric strangth 5,000 VAC, 50/60 Hz for 1 min between coil and contacts
3,000 VAC, 50/60 Hz for 1 min between contacts of different polarity
1,000 VAC, 50/60 Hz for 1 min between contacts of the same polarity
Impulse withstand voltag 10 kV (1.2 % 50 ps) . .
Vibrati ist D 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)} Dlmenslons
Malfunction 10 to 55 to 10 Hz, 0.75-mm single amplitude {1.5-mm double amplitude)
Toa T PCB Mounting Holes Terminal Arrangement/
2 %
Shock r D : 1,000 m/s G2RG-2A4 13,5 max (Bottom View) Intamal Conn_eclions
Malfunction 200 mis? when energized f— s — H 128) - L5 Sk 150 naes  (Bottom View)
i i i it fl [} P —— - " - SR
Endurance Mechanical 1,000,000 operations min. (at 18,000 operatlons;hr; : - ,0— ¢‘ ¥ _len = _aI . |
Electrical 10,000 operations min. (at 1,800 operations/hr under rated load) " AR O 5 ||:| i |
Ambi perating temperature —40 to 70 °C (with no icing or condensation) 27y i Y e | i E I
Ambient operating humidity 5% to 85% : L ol J \_J"‘_ e ?::J'j
Weight Approx. 17.2 g 1 T T @Ay W ) (The coil has no polarity.)
4 e 0.8 ]

Model Contact form Coil rating Contact rating
G2ZRG-2A4 DPST-NO 12 to 24VDC 8 A, 250 VAC (general use)
CSA C22.2 No. 14 (File No. LR31928)
Model Contact form Coil rating Contact rating
G2RG-2A4 DPST-NO 12 1o 24VDC 8 A, 250 VAC (general use)
VDEO0435 (Approval No. 6166)
Model Contact form Coil rating Contact rating
G2ZRG-2A4 DFST-NO 12,24 VDC 8 A, 250 VAC
(coso =1)
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PCB Power Relay - G2RG OMmRON PCB Power Relay - G5Q-EU

Precautions Compact, High Isolation Relay

= Correct Use ® Compact single pole relay with high isolation
Differences with the G2R between coil and contacts.

The G2RG-2A4 has the same terminal arrangement as the ® Up to 10 A 250 VAC switching on the NO
G2R-2A4 but the switching capacity and electrical endurance are contacts

different. Confirm that correct operation is possible in the actual :

operating conditions before using in applications. ® Ensures a withstand impulse voltage of

8,000 V between the coil and contacts.

m | ow coil power consumption
(SPST-NO: 200 mW, SPDT: 400 mW.

® UL class F coil insulation.

m UL, CSA and VDE approvals.

m |deal for appliance and HVAC controls.
® Tracking resistance: CTl > 250.

m Contains no lead inside and features

cadmium-free contacts ensuring
environmentally friendly use.

Ordering Information

To Order: Select the part number and add the desired coil voltage rating (e.g. G5Q-14-EU-DC12)

Classification Enclosure rating Part number
Single contact, Class F coil SPST-NO Vented G5Q-1A-EU
Sealed G5Q-1A4-EU
SPDT Vented G5Q-1-EU
Sealed G5Q-14-EU

Specifications
= Coil Ratings

Rated voltage (V) Rated Coil Pick-up Drop-out Maximum Power
current resistance voltage Voltage voltage consumption
Q) (mW)
SPDT DC5 80 63 75% of max. | 5% of max. 190% at 23°C | 400
DC12 33.3 360
DC24 16.7 1440
SPST-NO DC5 40 125 200
DC12 16.7 720
DC24 8.3 2880

Note: Rated current and coil resistance are measured at 23C with a tolerance of 10%.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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= Contact Ratings

3A at 250 VDC (NC)
3A at 125 VDC (NC)
3A at 30 VDC (NC)

Load SPDT SPDT-NO

Rated load (resistive) 10A at 250 VAC (NO) 10A at 250 VAC
3A at 250 VAC (NO) 3A at 250 VAC
3A at 125 VAC (NO) 3A at 125 VAC
5A at 30 VDC (NO) 5A at 30 VDC

Contact material

Ag Alloy

Rated carry current

AC 10 A - DC 5A (NO)/ AC 3A - DC 3A (NC)

Max. switching voltage

277 VAC, 30 VDC

Max. switching current

AC: 10 A (NO)/3 A (NC)
DC: 5 A (NO)/3 A (NC)

Max. switching capacity

2500 VA, 150 W (NO)
750 VA, 90 W (NC)

Min. permissible load

10 mA at 5 VDC (P level: A60 = 0.1 x 10°® operation)

= Characteristics

Contact resistance (see note 2) 100 mQ max.
Operate time 10 ms max.
Release time 5 ms max.
Insulation resistance (see note 3) 1,000 MQ min.

Dielectric strength

4,000 VAC, 50/60 Hz for 1 min between coil and contacts
1000 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

8 kV (1.2 x 50 ms) between coil and contacts

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude for 2 hours
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude for 5 minutes

Shock resistance

Destruction: 1,000 m/s? (approx. 100G)
Malfunction: 100 m/s? (approximately 10G)

Life expectancy (see note 4)

Mechanical 10,000,000 operations (18,000 operations per hour)

Electrical 200,000 operations: 3 A (NO)/3 A (NC) at 125 VAC resistive load
100,000 operations: 3 A (NO)/3 A (NC) at 250 VAC
5 A (NO)/3 A (NC) at 30 VDC resistive load

25,000 operations:  10A (NO) at 250 VAC (900 operations per hour:

1 sec ON/3 sec OFF)

Switching frequency: 1,800 operations per hour: 1 sec ON/1 SEC OFF

Ambient temperature

Operating & storage: -40°C to 85°C (with no icing)

Ambient humidity

Operating & storage: 5% to 85%

Note: 1. The data shown above are initial value.
2. The contact resistance is possible with 1 A applied at 5 VDC using a fall-of-potential method.
3. The insulation resistance is possible between coil and contacts and between contacts of the same polarity at 500 VDC.
4. The electrical life data items shown are possible at 23°C.
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= UL508 (File No. E41515)
CSA C22.2 No. 14 (File No. LR31928)

Model Coil ratings

Contact ratings

NO contacts NO contacts

G5Q-EU 5-48 VDC

3 A, 250 VAC resistive

3 A, 30 VDC resistive

4 LRA, 2 FLA, 120 VAC definite
purpose, 100,000 operations.

10 A, 250 VAC resistive

10 A, 30 VDC resistive

4 A, 120 VAC resistive,
100,000 ops.

4 FLA, 4 LRA 120 VAC, definite
purpose, 100,000 operations.

Note: Ratings for both NO contacts and NC contacts are given at 105°C (221°F).

VDE (Reg. No. 125314)

Model Coil ratings

Contact ratings

G5Q-EU 5,12, 24 VDC

10 A, 250 VAC cos@=1 (NO)
5 A, 30 VDC L/R=0ms (NO)
3 A, 30 VDC L/R=0ms (NC)

Engineering Data

H AMBIENT TEMPERATURE VS.

MAXIMUM VOLTAGE
200"
180 o
N

- =

-
T N
o o O

[
1
[
[
0
'
=F L= =[=
[
L]
]
1
0
[

o
(=]

[+
(=]

.
o

Maximum coil voltage (% of rated)
=)
=}

ha
o

[=]

=40 =20 0 20 40 60 80100 120
Ambient temperature (“C) a5

H MAX. SWITCHING CAPACITY

12 —
AC resistive

1 load (NO)

10
z 9
3 a8 DG resistive
£ 74 load (MO
5
° g /] _
o y{ AC resistive
E 5 load (MC)
g, \
& y

a1

DG resistive
1 Joad {hl(‘
=
Q0
1 10 30 100 250 277 1000
Switching voltage (V)

Rated carry current (4)

H AMBIENT TEMPERATURE VS.

RATED CARRY CURRENT
12
1A
10

8 NO on/

8

7

(5]

5

4

> 7

2 NC contact

‘ ]

9 ] &5

0 20 40 80 80 100105 120
Ambient temperature (*C)
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PCB Power Relay - G5Q-EU OmRON PCB Power Relay - G6RN OmRON

Dimensions Heavy-duty Miniature Relay

Note: All units are in millimeters unless otherwise indicated. ® Incorporates environment-friendly, cadmium-

= G5Q-EU SPDT free contacts.
PCB Mounting Holes Terminal Arrangement/ ® Variety of contact forms: SPDT or SPST-NO
— s —+os0n 1 AP W e ool (continuous current rating: 8 A)
. L 20, m !
_____ ® Mechanical and electrical characteristics
L i e s 7a] )
i soso S | ”T_j i comply with VDE0435.
022 1.19 \-| 2 | 254 1 i - . :
ooy . e l%aema% m Satisfies VDEO700 requirements with a “@
| l 762 | H dielectric strength of
| " (0.30) .
ol | 027 18 lp————e | Trweisotae 4 kV at a distance of 8 mm.
'1_'_ 001 N D s . . )
g I .|L/[ R ©0.016) ® Satisfies C/250 insulation requirements of
0.4 o2y . 762
[o.0E) %20?11] S (0.30) VDEO110.
® Tracking resistance: CTI>250
[ | -
SPST-NO ® Conforms to class I, part 1 of VDEO106.
PCE Mounting Holes Terminal Arrangament,
0.3 ment —-1%3‘0"51:“"-— %_Elaﬂnm View) Internal Connegﬁons
olerance: 0.1 mm (Bottomn View)
118 [‘___|
(0.048) i ! . .
g, 3L Ordering Information
EEEL oy 1 Mooy | 5= _ . i
; 762 | | loeail priany) Classification Enclosure ratings Contact material Contact form
[0541.;4 ] == "I . (DﬂIL‘ [ Four, 1.320.1-dia. holes SPST-NO SPDT
- . 0.4
_ll_/ foom (n‘.bn-u-_ - {0.018) Standard Fully sealed AgNi + gold plating (0.35 p) G6RN-1A GB6RN-1
! 7B .
i oz ~0.50) AgNi G6RN-1A-ANI G6RN-1-ANI
AgCdO + gold plating (0.35 1) | GBRN-1A-ACD G6RN-1-ACD
AgCdO G6RN-1A-CDM G6RN-1-CDM
Precautions AgNi + gold plating (4 1) G6RN-1A-AP4 G6RN-1-AP4
& CAUTION . ) o ol o |
Do not touch the terminals of the relay or the charted Note: When ordering, add the rated coil voltage to the model number.

Example: G6RN-1A 24 VDC

part of the socket when power is supplied to the Relay. .
Rated coil voltage

Otherwise, an electric shock may occur,

Model Number Legend

G6RN-UJU-LJJVDC

12 3 4
1. Number of Poles 3. Contact Material
1: 1 pole None: AgNi + gold plating (0.35 p)
2 c . ANl AgNi
- Contact Form ACD: AgCdO + gold plating (0.35 1)
None: SPDT CDM: AgCdO
A: SPST-NO AP4: AgNi + gold plating (4 p)

4. Rated Coil Voltage
5,12, 24, 48 VDC

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

75 76



PCB Power Relay - G6RN

OomRrOoN

Specifications

= Coil Ratings

Rated voltage 5VDC 12 VDC 24 VDC 48 VDC
Rated current 44 mA 18.3 mA 9.2 mA 5.2 mA
Coil resistance 114 Q 655 Q 2,620 Q 9,210 Q

Must operate voltage

70% max. of rated voltage

Must release voltage

10% min. of rated voltage

Max. voltage

110% of rated voltage at max. temperature (at 85°C)

Power consumption

Approx. 220 mW Approx. 250 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C..

= Contact Ratings

(reference value)

Load Resistance load (cose = 1)

Rated load 8 A at 250 VAC: 5 A at 30 VDC

Rated carry current 8A

Max. switching voltage 250 VAC; 30 VDC, (400 VAC) (see note)
Max. switching current AC8A;DC5A

Max. switching power 2,000 VA; 150 W

Failure rate 5VDC 10 mA

(for gold plating 0.35 p min.)

PCB Power Relay - G6RN

OomRron

= Approved Standards

EC255 (Includes Reinforced Insulation and Spacing Requirements
According to IEC65, 335-1, 950, EN60335-1, 60950)

Standard Contact form Coil ratings Contact rating Conditions
IEC255-1-00 SPDT 5,6,12,18,24 8A at 250 VAC (coso = 1) | Pollution: degree: 3
IEC255-0-20 SPST-NO 36, 48 VDC (see note) Overvoltage category: Il
Operating range: class 1
Pick-up class: class C
Ambient temperature: -40°C to 85°C
= VDE
Standard Contact form Coil ratings Contact rating Conditions
VDE0435 Part201 SPDT 5,6,12, 18, 24 8 A at 250 VAC (cose = 1) | Insulation group according to VDEO110
VDE0435 Part120 SPST-NO 36, 48 VDC C/250, B/380
Operating range: class 1
Pick-up class: class C
Ambient temperature: -40°C to 85°C

= UL508 (File No. E41515)

Coil ratings

Contact ratings

5to 48 VDC

10 A at 250 VAC (resistive)
5 A at 30 VDC (resistive)
8 A at 250 VAC (resistive) (ambient temperature: 85°C)

Note: Electrical life expectancy is reduced.

= Characteristics

= CSA C22.2 (File No. LR31928-543)

Coil ratings

Contact ratings

Operate time

Approx. 6 ms

5to 48 VDC

10 A at 250 VAC (resistive)
5 A at 30 VDC (resistive)
8 A at 250 VAC (resistive) (ambient temperature: 85°C)

Release time

Approx. 3 ms

Max. operating frequency

Mechanical: 36,000 operations/hr
Electrical: 360 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

4,000 VAC between coil and contacts
1,000 VAC between contacts

Creepage/clearance

8 mm min. between coil and contacts

Vibration resistance

Malfunction: NO: 10 to 55 to 10 Hz, 0.75mm single amplitude (1.5mm double amplitude)
NC: 10 to 55 to 10 Hz, 0.4mm single amplitude (0.8mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?

Endurance

Mechanical: 10,000,000 operations min.
Electrical: Approx. 100,000 operations

Ambient temperature

Operating: -40°C to 85°C (with no icing)

Ambient humidity

Operating: 5% to 85%

Weight

Approx. 9 g

Protection class

Il according to VDEO106 Part 1

Insulation class

C/250, B/380 according to VDEO110
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Engineering Data

Maximum Switching Power

100
~ 50
<
e DC resistive load AC resistive |
2 10 Z
S
3 v
o 5
£
=
£
=
17} 1

0.1

1 5 10 30 50 100 300 500 1000

Switching Voltage (V)

_. Endurance
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5 1000 -

® Y

@ N\

g 500 .\\\

@ 300 ) t

S NN 250 vac resistive toad
% N

[}

S 100 N —

5 Z 250 VAC induction —|
E 50 |— 30 VDC resistive load (cosf =0.4) |
i) load | 1
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10 |
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PCB Power Relay - G6RN OMmRON

Engineering Data

Ambient Temperature vs Maximum Coil Voltage
200

Maximum coil voltage (%)

80 ) ' .

Note: The maximum coil voltage refers to the maxi-
mum value in a varying range of operating
power voltage, not a continuous voltage.

PCB Power Relay - G5LE

OomRron

A Cubic, Single-pole 10-A Power

Relay

® Sub-miniature ‘sugar cube’ relay with
universal terminal footprint.

® Conforms to VDE0435 (VDE approval: B250
Insulation grade), UL508, CSA22.2.

® Tracking resistance: CTI>250 (-VD type).

m UL class-F coil insulation model available (UL
class-B coil insulation for standard model).

® High switching power: 10 A.

® Two types of seal available; flux protection
and fully sealed.

ANE@ A

0 I
0 10 20233040 50 60 70 80 90 100
Ambient Temperature (°C)

m Withstands impulse of up to 4,500 V.

® 400-mW and 360-mW coil power

consumption types available.

SPDT Type m Pre-soldered terminals.

Ordering Information

Enclosure Rating Contact Form Contact Material
AgSnO, AgSnin AgCdO
Terminal Arrangement/ Mounting Holes
| 28.8 max. | L 105 max. | Internal Connections (Bottom View) Flux protection SPDT G5LE-1 G5LE-1-ASI G5LE-1-ACD
I @857 ! M@0 (Bottom View) Tolerance: +0.1 G5LE-1-VD G5LE-1-ASI-VD G5LE-1-ACD-VD
Five, 1.3-dia. holes G5LE-1-CF G5LE-1-ASI-CF G5LE-1-ACD-CF
Orientation 1 3 2119 \ ol 115
153 max o 7 - o | SPST-NO G5LE-1A G5LE-1A-ASI G5LE-1A-ACD
(15.0)* 1 | G5LE-1A-VD G5LE-1A-ASI-VD G5LE-1A-ACD-VD
L . | rj?—a.‘ 62 ! G5LE-1A-CF G5LE-1A-ASI-CF G5LE-1A-ACD-CF
:ﬁ: H W & b & et B & | ] Fully sealed SPDT G5LE-14 G5LE-14-ASI G5LE-14-ACD
: Y E_EJ 05 5 4 3 1—6>+— 19—+32 32 G5LE-14-VD G5LE-14-ASI-VD G5LE-14-ACD-VD
6 . 1 i 8 G5LE-14-CF GS5LE-14-ASI-CF G5LE-14-ACD-CF
*Average value. SPST-NO G5LE-1A4 G5LE-1A4-ASI G5LE-1A4-ACD
G5LE-1A4-VD G5LE-1A4-ASI-VD G5LE-1A4-ACD-VD
SPST-NO Type G5LE-1A4-CF G5LE-1A4-ASI-CF G5LE-1A4-ACD-CF

Note: When ordering, add the rated coil voltage to the model number.
Example: G5LE-1 12 VDC
~ T— Rated coil voltage
Model Number Legend

este- LJLILJ-L-0C-0-U O voe

Terminal Arrangement/ Mounting Holes

| . : | |, 10.5max. | Internal Connections (Bottom View)
r e \ Faoor ] (Bottom View) 123 45 6 7 8
Tolerance: 0.1
{ 1. Number of Poles 5. Insulation System
, 1.3-dia. hol
15.3 max. ggﬁ?tanon S 2 - 119 - :Four 13- holes 1: 1 pole None: Class B
15.0)% i ! CF: Class F (UL and CSA onl
(0 . | T ol i 2. Contact Form ass F (UL an only)
: ! J{ ‘ 01 : | | None: SPDT 6. Coil Power Consumption/Coil Characteristic
E : : 05 L R A: SPDT-NO None: Approx. 400 mW
Lol | 19 i .51 76 : 5 3 s T T T, 36:  Approx. 360 mW

3. Enclosure ratings
*Average value. 7. Approved Standards

None: Flux protection
4: Fully sealed None: UL, CSA, TUV

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS. ) VD: UL, CSA, TUV and VDE
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527. 4. Contact Material (Not applicable with “-CF.”)

None: AgSnO, R il Vol
ASI:  AgSnin 8. Rated Coil Voltage

ACD: AgCdO 5,9, 12, 24, 48 VDC
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Specifications

= Coil Ratings

400-mW Type
Rated voltage 5VDC 9VDC 12 VDC 24 \VDC 48 VDC
Rated current 79.4 mA 45 mA 33.3 mA 16.7 mA 8.33 mA
Coil resistance 63 Q 200 Q 360 Q 1,440 Q 5,760 Q
Must operate voltage 75% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 130% of rated voltage at 85°C, 170% of rated voltage at 23°C
Power consumption Approx. 400 mW

Note: The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

360-mW Type
Rated voltage 5VDC 9VDC 12 VDC 24 VDC 48 VDC
Rated current 72 mA 40 mA 30 mA 15 mA 7.5 mA
Coil resistance 70 Q 225 Q 400 Q 1,600 Q 6,400 Q

Must operate voltage

75% max. of rated voltage

Must release voltage

10% min. of rated voltage

Max. voltage

130% of rated voltage (at 85°C), 170% of rated voltage (at 23°C)

Power consumption

Approx. 360 mW

Note: The rated current and coi

= Contact Ratings

| resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

Load

Resistive load (cose = 1)

Rated Load

10 A at 120 VAC; 8 A at 30 VDC; 10 A at 250 VAC (12 + 24 VDC)

Rated Carry Current

10A

Max. switching voltage

250 VAC, 125 VDC (30 VDC when UL/CSA standard is applied)

Max. switching current

AC: 10 A; DC: 8 A

Max. switching power

1,200 VA, 240 W

Failure rate (reference value)

100 mA at 5 VDC

81

PCB Power Relay - G5LE

OomRron

= Characteristics

Contact resistance 100 mQ max.
Operate time 10 ms max.
Release time 5 ms max.

Bounce Time

Operate: Approx. 0.6 ms
Release: Approx. 7.2 ms

Max. switching frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr at rated load

Insulation resistance

100 MQ min. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between coil and contacts
750 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

4,500 V (1.2 50 ps) between coil and contacts

Vibration resistance

Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?
Malfunction: 100 m/s?

Endurance

Mechanical: 10,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)
36,000 operations min. (10 A at 250 VAC)

Ambient temperature

Operating: -40°C to 85°C (with no icing)

Ambient humidity

Operating: 5% to 85%

Weight

Approx. 12 g

= Approved Standards

UL508, UL114, UL478, UL325, UL873, UL1409, UL1950 (File No. E41643)/CSA

C22.2 No. 14, No. 1 (File No. LR34815)

Model

Coil ratings

Contact ratings

G5LE

3 to 48 VDC

12 A, 120 VAC (resistive load 30,000 cycles)

10 A, 250 VAC (general use)

10 A, 125 VAC (general use 100,000 cycles)

8 A, 30 VDC (resistive load)

6 A, 277 VAC (general use)

NO:

1/6 hp, 120 VAC (50,000 cycles)

1/3 hp, 125 VAC, 70°C 30K with Class 130B system
65°C 30K with Class 105 Coil insulation system
TV-3, 120 VAC

TV-5, 120 VAC (For ASI only)

NC:

1/8 hp, 120 VAC (50,000 cycles)

1/10 hp, 120 VAC (50,000 cycles))

TOV DIN VDE 0435, IEC 255 (File No. R9151267)

Model

Coil ratings

Contact ratings

G5LE

Approx. 400 mW
3,5,6,9, 12,24 VDC
Approx. 360 mW
5,6,9,12,24 VDC

2.5 A, 250 VAC (coso = 0.4)
5 A, 250 VAC (resistive load)
8 A, 30 VDC (resistive load)

VDE DIN VDE 0435, DIN EN 60255 (File No. 6850UG)

Model

Coil ratings

Contact ratings

G5LE

Approx. 400 mW
3,5,6,9, 12,24, 48 VDC
Approx. 360 mW

5, 6,12, 24, 48 VDC

5 A, 250 VAC (resistive load, 50,000 cycles)
at 85°C.
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Engineering Data Dimensions
Note: 1. All units are in millimeters unless otherwise indicated.
Maximum Switching Power Endurance Ambient Temperature vs. 2. Orientation marks are indicated as follows: [ | [ ]
G5LE G5LE Maximum Coll Voltage
10§ T T @ 5,000 T 200
[ I AC ! _
T FH 3 et 5 so ] g | | GSLE-1
< s \ load ® 1 0 100 H G5LE-1A
= @ =4 Terminal Mounting Holes
. , IS !
§ 3 ¥ . + g Looo:_ﬁ;‘ 30-VDC s [N Arrangement/Internal (Bottom View)
S ; R resistive load 2 160 | N . — Connections (Bottom View) Tolerance: +0.1 mm
o DC resistive o P et 2ovac 4 3 unless specified
c oad | ] < 300 resistive load o 1 . s
£ 1 : == i © N, il 1 1408 1" - - \ SPDT SPDT Five, 1.3'5" dia. holes
S o7 - 2 "‘\. 3 |
s : s Pt E L
0.5 £ 100 e = = L ; 7 i (2.25)
9] e : ER g S 120 ) " " ‘ 2 T3 | & T
o3[ [ " |* T 1 U‘i 50 inductive T . = 1 0 . 3é- '
: ; 30— (WR=7ms) . 120-VAC 100 T o1 He | 12
. L1 1 inductive | | X 22.5 max. 16.5 max. 5 4 ‘ -&- :
: cos@=0.4 : : [~ @le)F = = (15.6) L=> = 4. I 4 (2.25)
...|| | i 12 o | | | (see note) ! | ; ; : . 5
0 10 30 50 125 250 500 1,000 0 2 4 6 8 10 12 0—25 202330 40 50 60 70 80 90 100 | i (2.55) 2 (5.75)
Switching voltage (V) Switching current (A) Ambient temperature (°C) 19.0 max I
nax. H H
Note: Same curve as for 250-VAC Note: The maximum coil voltage refers to the 85
resistive load maximum value in a varying range of 05
operating power voltage, not a continu- [ v’ - T
ous voltage. i U T
0.2 1.2 'u"o.4
*Average value
G5LE-14
G5LE-1A4
Terminal Mounting Holes
Arrangement/Internal (Bottom View)
Connections (Bottom View) Tolerance: +0.1 mm
unless specified
SPST-NO SPST-NO Four}.S’%zdia holes
iR R i
1% ~ ! D- t12
22.5 max. 16.5 max. 5 | , ||
P (21.6) —-I (156 — | TP . i — (2.25)
— r_ i (2.55) 12.2—
; 2 (5.75
i
19.0 max.
(18.5)*
0.5
[ !
35y | U ”
— i
0.2 1.2+t —”— 04
*Average value

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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A Cubic, Single-pole 10-A Power
Relay

= Subminiature “sugar cube” relay with universal
terminal footprint.

m Conforms to VDE0435, UL508, CSA22.2.

® High switching power: 10 A. 250 VAC

® Two types of seal available; flux protection
and fully sealed.

m \Vithstands impulse of up to 4,500 V.

= Coil power consumption: 360 mW

® Tracking resistance: CTl >250

® Contains no lead inside and features
cadmium-free contacts ensuring
environment-friendly use

&SNE@

PCB Power Relay - G5LC-EU

= Contact Ratings

Load

Resistive load (cos@ = 1)

Rated Load

10 A at 250 VAC (NO), 12 A at 120 VAC (NO), 5 A at 120 VAC (NO/NC)
10 A at 24 VDC (NO), 5 A at 24 VDC (NO/NC)

Rated Carry Current

12A

Max. switching voltage

250 VAC, 125 VDC (30 VDC when UL/CSA standard is applied)

Max. switching current

AC: 12 A;DC: 12 A

Max. switching power

1,200 VA, 240 W

Ordering Information

Enclosure ratings Contact form Model
Flux protection SPDT G5LC-1-EU
SPST-NO G5LC-1A-EU
Fully sealed SPDT G5LC-14-EU
SPST-NO G5LC-1A4-EU
Note: When ordering, add the rated coil voltage to the model number.
Example: G5LC-1-EU 12 VDC
~ T— Rated coil voltage
Model Number Legend
esLe- L[] [J-eu[]vbc
1 2 3 4
1. Number of Poles 3. Enclosure Ratings
1: 1 pole None: Flux protection
2. Contact Form 4 Fully sealed
None: SPDT 4. Rated Coil Voltage
A: SPST-NO 5,12,24 VDC
= Coil Ratings
Rated voltage 5VDC 12 VDC 24 VDC
Rated current 71.5mA 30 mA 15.1 mA
Coil resistance 69.9 Q 390 Q 1.585Q

Must operate voltage 75% max. of rated voltage

Must release voltage 10% min. of rated voltage

Max. voltage 110% of rated voltage at 85°C

Power consumption Approx. 360 mW

Note: The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

Failure rate (reference value)

100 mA at 5 VDC (P level: A60 = 0.1 x 10 operation)

= Characteristics

Contact resistance 100 mQ max.
Operate time 10 ms max.
Release time 5 ms max.

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between coil and contacts
750 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

4,500 V (1.2 x 50 ms) between coil and contacts

Vibration resistance

Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?
Malfunction: 100 m/s?

Endurance

Mechanical: 10,000,000 operations min. (at 36,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)

Ambient temperature

Operating: -25°C to 85°C (with no icing)

Ambient humidity

Operating: 5% to 85%

Weight

Approx. 12 g

= Approved Standa
UL508, UL873 (File

rds

Model

Coil ratings Contact ratings

G5LC-EU

NO: 10 A, 250 VAC (general use)
10 A, 24 VDC (resistive load)
1/8 hp, 120 VAC (50,000 cycles)
12 A, 120 VAC (resistive load)
NC: 1/8 hp, 120 VAC (50,000 cycles)

5to 24 VDC

VDE DIN VDE 0435

, DIN EN 60255 (File No. 6850UG)

Model

Coil ratings Contact ratings

G5LC-EU

Approx. 360 mW 5 A, 250 VAC (resistive load, 50,000 cycles) at 85°C.

5,12,24VDC
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Engineering Data

Maximum Switching Power Endurance Ambient Temperature vs.
G5LC-EU G5LC-'EU Maximum Coll Voltage
10| T T i i “\ -Aé ;er T rg 5,000 200
. 7 L )] g sistve I © 3,000 § | |
< s it - load 4] ° N 1
= S inR Sl | -
[ I & 1000 ==
5 1 : ! o ;gg = resistive load t > 160 ; <
; * DC resistive o ~~ : T 120-VAC 123 N
e Ll]i load X 300 resistive load 5] |
£ LFH : @ I — £ 140,
L o7 2 g 1 N
2 05 - v S 100 ]
2 : 2 70 & 120" |+ 171
03[ {1 t 5 50 = |
= ! T 30 100 T
t - RRk
0o 10 30 50 125 250 500 1,000 0 2 4 6 8 10 12 25 202330 40 50 60 70 80 90 100
Switching voltage (V) Switching current (A) Ambient temperature (°C)
Note: Same curve as for 250-VAC Note: The maximum coil voltage refers
resistive load to the maximum value in a varying
range of operating power voltage,
not a continuous voltage.
Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation marks are indicated as follows: [ ] [ |

G5LC-EU
225 16.5 max.
f— (21,6?*]“—-1 r-—us‘eﬁ?ax—-ll
1 - 1
i
19.6 max.
(185)*
0.5

41 .
t

I
354 .
|
e 025 1 1.2 —erte 0.4

*Average value

Terminal
Arrangement/Internal
Connections (Bottom View)

SPDT

Terminal
Arrangement/Internal
Connections (Bottom View)

SPST-NO

Mounting Holes
(Bottom View)
Tolerance: +0.1 mm
unless specified

SPDT Five, 1.3'3° dia. holes
7%‘7 - é (1.8)
i 12
K (1.8)

12.2
(2.1)2 (5.3)

Mounting Holes
(Bottom View)

Tolerance: £0.1 mm
unless specified

SPST-NO Four, 1.3'3?dia. holes

i @ - ;/j;Fm

B&} ‘12

|
— @)
(24)«&2 mfﬁ

(5:3)
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Precautions

Basic Information

Before actually committing any component to a mass-production
situation, OMRON strongly recommends situational testing, in as
close to actual production situations as possible. One reason is to
confirm that the product will still perform as expected after
surviving the many handling and mounting processes involved
in mass production. Also, even though OMRON relays are
individually tested a number of times, and each meets strict
requirements, a certain testing tolerance is permissible. When a
high-precision product uses many components, each depends
upon the rated performance thresholds of the other components.
Thus, the overall performance tolerance may accumulate into
undesirable levels. To avoid problems, always conduct tests
under the actual application conditions.

General

To maintain the initial characteristics of a relay, exercise care that
it is not dropped or mishandled. For the same reason, do not
remove the case of the relay; otherwise, the characteristics may
degrade. Avoid using the relay in an atmosphere containing
sulfuric acid (SO2), hydrogen sulfide (H2S), or other corrosive
gases. Do not continuously apply a voltage higher than the rated
maximum voltage to the relay. Never try to operate the relay at a
voltage and a current other than those rated.

Do not use the relay at temperatures higher than that specified in
the catalog or data sheet.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Flat Relays that Switch 10-A/15-A = Coil Ratings
Load_s Wlth New chk-connect Item Standard, high-capacity, High-sensitivity
Terminals or quick-connect terminals
® |deal for switching power in household 5VvDC 12 VDG 24 VoG 5VvDC 12VDG 24V0C
app”ances or for outputs from industrial Rated current 40 mA 16.7 mA 8.3 mA 30 mA 12.5 mA 6.25 mA
devices. Coil resistance 125 Q 720 Q 2,880 Q 167 Q 960 Q 3,840 Q
® Sub-miniature dimensions: 22 x 16 x 11 mm Must operate voltage 75% max. of rated voltage 80% max. of rated voltage
(L x W x H). Must release voltage 10% min. of rated voltage
® High-sensitivity models available with low Max. voltage 150% (standard)/130% (high-capacity, 150% (at 23°C)
power consumption (1 50 mW). quick-connect terminals) of rated voltage (at 23°C)
Power consumption Approx. 200 mW Approx. 150 mW
m UL and CSA approved. PP PP
® Fully sealed models and quick-connect = Contact Ratings
term!nal models available (#187 load contact ftom Standard High-sensitivity High-capacity,
terminals). or quick-connect terminals
Resistive load | Inductive load | Resistive load | Inductive load | Resistive load | Inductive load
. . (coso =1) (coso = 0.4, (coso =1) (cose = 0.4, (cose = 1) (coso = 0.4,
Ordering Information L/R=7ms) LR =7ms) L/R =7 ms)
Rated load 10 A at 250 VAG;| 3 A at 250 VAC; | 10 A at 250 VAC;| 3 A at 250 VAC; | 15 A at 110 VAC;| 5 A at 110 VAC;
Contact form Enclosure ratings General purpose High-sensitivity High-capacity Quick-connect 10 Aat 30 VDC |3 A at 30 VDC 10 Aat30VDC | 3 A at 30 VDC 10 Aat 30 VDC |3 A at 30 VDC
terminals
Rated carry current 10A 10A 15A
SPST-NO Flux protection G5C-1 G5C-1-H G5CE-1 G5CE-1-TP
Max. switching 250 VAC 250 VAC 250 VAC
- Fully sealed G5C-14 G5C-14-H - - voltage
Max. switching 10 A 10A 15 A
. . current
Note: 1. When ordering, add the rated coil voltage to the model number.
Example: G5C-1 12 VDC Max. switching 2,500 VA, 300 W| 750 VA, 90 W 2,500 VA, 300 W| 750 VA, 90 W 2,500 VA, 300 W | 750 VA, 90 W
Rated coil voltage .
2. High-capacity models with a Fully sealed structure are not available. = Characteristics
3. Standard or high-sensitivity models with quick-connect terminals are not available.
4. VDE-approved models are available. Contact your OMRON representative for more details. Contact resistance 30 mQ max. (Quick-connect terminals type: 100 mQ max.)
5. Models with PTI1250 are also available. o N 10 High o 15
Contact your OMRON representative for more details. perate time ms max. (High-sensitivity type: 15 ms max.)
Release time 10 ms max.
Model Number Legend Insulation resistance 1,000 MQ min.
Dielectric strength 2,500 VAC, 50/60 Hz for 1 min between contacts of same polarity
G5C D -D D - D D VDC 1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity
1 2 3 4 5 Impulse withstand voltage 4,500 V (1.2 x 50 ps) between coil and contacts
1. Relay 2. Number of Poles 4. Classification Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
None: Standard 1 1 pole (SPST-NO) H: High-sensitivity Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
E: High-capacity 3. Enclosure Ratings TP: Quick-connect terminals (#187) - . 2
None: Flux protection 5. Rated Coil Voltage Shock resistance Destructllon. 1,000 m/s’
4: Fully sealed 3,5, 6,12, 24, 48\VDC Malfunction: 200 m/s?
Endurance Mechanical: 20,000,000 operations min. at 18,000 operations/hr
Electrical: 300,000 operations min. (100,000 operations min. for Fully sealed Type)
at 1,200 operations/hr under rated load of 10 A at 250 VAC;
100,000 operations min. under load of 15 A at 110 VAC for high-capacity models
100,000 operations min. at 1,200 operations/hr under rated load of 10 A at 30 VDC
Ambient temperature Operating: -25°C to 70°C (with no icing)
Ambient humidity Operating: 5% to 85%
Weight Approx. 8 g (for TP model: Approx. 9.6 g)

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
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= Approved Standards
UL508 (File No. E41515)/CSA C22.2 No.14 (File No. LR31928)

Model Coil ratings
3 to 100 VDC 15 A, 125 VAC
10 A, 250 VAC
10 A, 30 VDC (resistive load only)

= Engineering Data

Maximum Switching Power Endurance Ambient Temperature vs.
Maximum Colil Voltage
S0 T T K 2 spo0 1 I e o
— il [T I S 2o . < :
an I * = S T T .
$ L . AC resistive lo fL_ © b —— 250-VAC - % 180 ——i '
e 15 NI i g : resistive load 8 . .
S 1 L - O 1,000 . F - © S
= — e FEEH C % 1 H . .—— Continuous max. R
S = T o T N s 1 = % permissible voltage (10 A)
3] - ) - = 500 S —] Q 1
o> E ,.'[\ < | —resistive load o |/
2., - Y z | N _,.| —] g e s ——
5 DC resistive load | 18 e ¥4 . S 130 —
N e — = s E, —
A !l SRR - X 0 E
! T : ° 7l == 30-VDC resistive load = Continuous max.
. + i S =0 E— 1091 permissible voltage (15 A)
i - . ;
o3 I T T B0 . .. . i__.._
AN
a1 oy I | | <0 Ly &0 |
1 as710 ac 50 100 3005001000 a 2 4 B i 12 14 18 0 20 30 4 S0 &0 7D HC 0

Switching voltage (V) Switching current (A) Ambient temperature (°C)

Note: The maximum coil voltage refers to the maxi-

mum value in a varying range of operating
power voltage, not a continuous voltage.

Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows: [ | [ ]

G5C(E)-1 22 max. _ i6max. _ Mounting Holes
@19 sy Terminal Arrangement/Internal (PCB)
i | Connections (Bottom View)
11 max. '
(10.‘9)* , ) |
L ; i i Sy
; -— =
35 i ' 0
T . !
16 0.6 03 S04 . ‘/l i
= - 271 =4 = 3 =
1016 7.62 -7
*Average value T 1d:. - -2
G5CE-1-TP elipiic holes
Terminal .
--  25.1max. |- 22.1 max. — Mounting Holes
481 N Arrangement/Internal (Bottom View)

Connections
. Four, 1.2 dia.
18 elliptic holes

Two, 1 dia. =1 |=

(Bottom View)
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Precautions

Quick-connect Terminals

The quick-connect terminals can be connected to an appropriate
load. Consult your OMRON representative, however, when you
intend to impose voltage on the quick-connect terminals mounted
on a PCB.

The terminals are compatible to the Fasten receptacle #187
positive block connector.

The portion marked with oblique lines includes the charged
terminals of the power relay. When you mount the power relay on
a PCB, make sure any unnecessary metal patterns on the PCB
are kept away from this portion.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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SPST-NO Type Breaks 10-A Loads;
SPST-NO + SPST-NC Type Breaks

PCB Power Relay - G6C
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= Accessories (Order Separately)

Back Connecting Sockets

8'A Load Applicable relay Back connecting socket* Removal Tool P6B-Y1
® Compact: 20 x 15 x 10 mm (L x W x H). G6G(U)-1114P-US P6C-06P Hold-down Clips P6B-C2
G6C(U)-1117P-US
m | ow power consumption: 200 mW. G6C(U)-2114P-US
= Flux protection or fully sealed construction GEC(U)-2117P-US
available G6CK-1114P-US P6C-08P
’ G6CK-1117P-US
= Unique moving loop armature reduces relay GB6CK-2114P-US
size, magnetic interference, and contact GB6CK-2117P-US
bounce. “@@ Q *Not applicable to the self-clinching type.
. . . The operating current for the socket is 5 A max
® Single- and double-winding latching types
also available . .
Specifications
Orderi Inf ti = Coil Rating
r erlng nrormation Single-side Stable Type
Classification Contact form Straight PCB Self-clinching PCB Rated voltage 3VDC 5VDC 6 VDC 12 VDC 24 VDC
Flux protection Fully sealed Flux protection Fully sealed Rated current 67 mA 40 mA 33.3mA 16.7 mA 8.3 mA
Single-side stable | SPST-NO G6C-1117P-US G6C-1114P-US G6C-1117C-US G6C-1114C-US Coil resistance 45Q 125Q 180 Q 720 Q 2,880 Q
SPST-NO + SPST-NC| G6C-2117P-US G6C-2114P-US G6C-2117C-US G6C-2114C-US Coil inductance| Armature OFF | 0.078 0.22 0.36 1.32 4.96
Single-winding SPST-NO G6CU-1117P-US G6CU-1114P-US G6CU-1117C-US GBCU-1114C-US (H) (ref. value) |Armature OFF | 0.067 0.18 0.29 113 4.19
latchi
atehing SPST-NO + SPST-NC| G6CU-2117P-US G6CU-2114P-US G6CU-2117C-US G6CU-2114C-US Must operate voltage 70% max. of rated voltage
Double-winding SPST-NO GB6CK-1117P-US GB6CK-1114P-US GB6CK-1117C-US GB6CK-1114C-US Must release voltage 70% min. of rated voltage
latchi "
atching SPSTNO + SPSTNC| GECK-2117P-US | GECK-2114P-US | G6CK-2117C-US | GBCK-2114C-US Max. voltage 160% of rated voltage (at 23°C)
Power consumption Approx. 200 mW
Note: When ordering, add the rated coil voltage to the model number.
Example: G6C-1117P-US 12 VDC Single-side Latching Type
Rated coil voltage Rated voltage 3VDC 5VDGC 6 VDC 12 VDG 24 VDC
Rated current 67 mA 40 mA 33.3 mA 16.7 mA 8.3 mA
Model Number Legend
Coil resistance 45Q 125 Q 180 Q 720 Q 2,880 Q
cec ] -JJJI-00 [ vbe Coil inductance| Armature OFF | 0.09 0.25 0.36 1.75 5.83
1 2 3 45 6 7 (H) (ref. value) |Armature OFF | 0.06 0.20 0.24 117 3.84
1. Relay Function 3. Contact Type 5. Terminals Must operate voltage 70% max. of rated voltage
None: Single-side stable 1: Standard P:  Straight PCB o
u: Single-winding latching 4. Enclosure Ratings C'  Self-clinching PCB Must release voltage 70% min. of rated voltage
K: Double-winding latching 7: Flux protection 6. Approved Standards Max. voltage 160% of rated voltage (at 23°C)
2. Contact Form 4: Fully sealed US: UL/CSA certified -
11 SPST-NO 7. Rated Coil Voltage Power consumption Approx. 200 mW

21: SPST-NO + SPST-NC 3,5,6,12,24VDC
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Double-winding Latching Type

PCB Power Relay - G6C

= Characteristics

OomRron

Rated voltage 3VDC 5VDC 6 VDC 12 VDC 24 VDC 5
Contact resistance 30 mQ max.
Set coil Rated current 93.5 mA 56.0 mA 46.7 mA 23.3 mA 11.7 mA .
Operate (set) time 10 ms max. (mean value: approx. 5 ms)
Coil resistance 8210 8980 1290 s @ 2,05 Q Release (reset) time 10 ms max. (mean value: approx. 2 ms; latching types: mean value: approx. 5 ms)
Coil inductance | Armature OFF | 0.03 0.07 0.10 0.37 1.56 )
Bounce Time Operate: 5 ms max.
(H) (ref. value) Armature OFF | 0.02 0.06 0.08 0.32 1.18 Release: 5 ms max.
Reset coil | Rated current 93.5 mA 56.0 mA 46.7 mA 23.3 mA 11.7 mA Min. set/reset signal width Latching type: 20 ms (at 23°C)
Coil resistance 32.1Q 89.3Q 129 Q 514 Q 2,056 Q Max. switching frequency Mechanical: 18,000 operations/hr
Coil inductance | Armature OFF | 0.03 0.08 0.12 0.47 146 Electrical: 1,800 operations/hr (under rated load)
Insulation resistance 1,000 MQ min. (at 500 VDC, at 250 VDC between set coil and reset coil)
(H) (ref. value) | Armature OFF | 0.02 0.07 0.10 0.38 1.13
M I o " | Dielectric strength 2,000 VAC, 50/60 Hz for 1 min between coil and contacts
ust set voltage 70% max. of rated voltage 2,000 VAC, 50/60 Hz for 1 min between contacts of different polarity
Must reset voltage 70% min. of rated voltage 1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity
( . 250 VAC, 50/60 Hz for 1 min between set and reset coils
Max. voltage 130% of rated voltage (at 23°C)
s Impulse withstand voltage 6.000 V (1.2 x 50 ps) between coil and contacts (latching types: 4,500 V, 1.2 50 ps)
Power consumption et coil: Approx. 280 mW
Reset coil: Approx. 280 mW Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%. N .
R e i Shock resistance Destruction: 1,000 m/s?
2. Operating characteristics are measured at a coil temperature of 23°C. Malfunction: 100 m/s?
3. The minimum pulse width of the set and reset voltage is 20 ms.
Ambient temperature Operating: -25°C to 70°C (with no icing)
= Contact Ratings Ambient humidity Operating: 5% to 85%
Endurance Mechanical: 50,000,000 operations min. (at 18,000 operations/hr)
Item SPST-NO SPST-NO+SPST-NC Electrical: 100,000 operations min. (at 1,800 operations/hr)
Load Resistive load Inductive load Resistive load Inductive load Weight Approx. 5.6 g
(coso = 1) (coso = 0.4; L/R =7 ms)| (cose = 1) cosg = 0.4; /R =7 ms)
Rated load 10 A at 250 VAG; 5 A at 30 VAG; 8A at 30 VAC; 3.5 A at 250 VAC;
10A at 30 VDC 5Aat 30 VDC 8A at 30 VDC; 3.5Aat 30 VDC
Contact material AgCdO ™ Approved Standards
Rated carry current 10 A 8A UL508 (Flle No E41 643)
Max. switching voltage 380 VAC, 125 VDC (the case of latching 250 VAC, 125 VDC)
Max. switching current 10 A 8A Model Contact form Coil rating Contact rating
Max. switching power 2,500 VA, 300 W 1,250 VA, 220 W 2,000 VA, 240 W 875 VA, 170 W G6C-1114P-US SPST-NO 3 to 60 VDC 10 A, 250 VAC (general use)
G6C-1114C-US 10 A, 30 VDC (resistive load)
Failure rate (reference value) 10 mA at 5 VDC G6C-1117P-US 1/6 hp, 125 VAC

95

G6C-1117C-US

G6C-2114P-US
G6C-2114C-US
G6C-2117P-US
G6C-2117C-US

SPST-NO + SPST-NC

1/4 hp, 125 VAC

1/4 hp, 250 VAC

1/3 hp, 250 VAC

TV-5

600 W, 120 VAC (tungsten)

530 VA, 20 to 265 VAC, 2 A max. (pilot duty)
43.2 VA, 30 VDC (pilot duty)

12LRA, 2.2FLA, 30 VDC (30,000 cycle)

8 A, 250 VAC (general use)
8 A, 30 VDC (resistive load)
1/6 hp, 125 VAC

1/4 hp, 125 VAC

1/4 hp, 250 VAC

TV-5

600 W, 120 VAC (tungsten)
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= Approved Standards (continued)
CSA C22.2 No.14 (File No. LR31928)

G6C-2114C-US
G6C-2117P-US
G6C-2117C-US

Model Contact form Coil rating Contact rating
G6C-1114P-US SPST-NO 3 to 60 VDC 10 A, 250 VAC (general use)
G6C-1114C-US 10 A, 30 VDC (resistive load)
G6C-1117P-US 1/6 hp, 125 VAC
G6C-1117C-US 1/4 hp, 125 VAC

1/4 hp, 250 VAC

1/3 hp, 250 VAC

TV-5

600 W, 120 VAC (tungsten)
G6C-2114P-US SPST-NO + SPST-NC 3 to 60 VDC 8 A, 250 VAC (general use)

8 A, 30 VDC (resistive load)
1/6 hp, 125 VAC
1/4 hp, 125 VAC
1/4 hp, 250 VAC

TV-5

600 W, 120 VAC (tungsten)

= Engineering Data

Maximum Switching Power

SPST-NO SPST-NO + SPST-NC

Endurance

£0 — Py 50 - p— : 2 890017 I T
- - [EF‘[ T S ol
—_ - AC inductive load - "AC resistive — | ! P o G6C-2114P-US
< I(C?SQJ:I 0.4) load < . (Acgsmd:ugtlzl/)e l0ad  Ac resistive load L 250-VAC resistive '
= M T S — = 10 [C0s9= e g S 10 30-VDC resistive
S e g @ 1 LY LWL o i b/
E ¥ NI £ 8 Ly e dll R o smwm G6C-1114P-US  —
3 3 M S + Y ] 250-VAC resistive -
o 714 o 3'—'—/7: R 'A 30-VDC resistive |
2 DC inductive load e o0 T 8 R s
£ C = DC inductive load i I ~N'\'Pz-___
£ 1pWR=Tm) i > 5 1 UR=7ms) %\ e g 1o .
k=4 I —] 2 - ———‘—_t - 5 ~ - —
S o ! /= = i 3 gof G6C2114P-US = Gecl111ap-Us =
@ . F==1=DC resistive . (%] DC resistive 3 & 250-VAC induc 250-VAC induc
i load 03— 54 w 30} tive (cos = 0.4) tive (cosp=04) ]|
— t— t ] i = 30-VDC induc - 30-VDC inductive --
l | i ! tive (L/R =7 ms) (LR =7ms)
- L Ol - ol L Ry R
o ERCENT) M R0 1D FH06G0 1000 [} 45 10 3050100 2005001000 e 1 34 4 7 & & 10 u

Switching voltage (V) Switching voltage (V)

Ambient Temperature vs.
Maximum Colil Voltage

Maximum coil voltage (%)

B

Ambient temperature (°C)

Switching current (A)

... 4 Note: The maximum coil voltage refers to the maxi-
mum value in a varying range of operating
power voltage, not a continuous voltage.
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Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows: [ |

G6C-[1117P-US

20 max. - 15 max
(19.9)* (14,9)%

H 10 max.

—— I_!_I '(9.96*
Ve T

T 1 N AP
06 08 08 0.4 |
- =it 11 -
10.16 7.62 10.16
*Average value
G6C-[1117C-US
- 20max. __ 15 max.
(19.9) — ™ (14.9)
t
10 max.
(9.9)*
] 1 ! 1}
32 35 T J
L N A i 0.3
06 Q_-____,__P’B —r=04
- 111 -
10.16 7.62 10.16
*Average value
G6C-[1114P-US
20 max. 15 max.
[ w9 - (1497 4
[ f
. 10 max
| (9.9)
| | 2
T i
- ‘i A oy 1 2
06 0.8 f
ToeE 18 Thee |
10.16 7.62 10.16
*Average value
G6C-[]114C-US
20 max. 15 max.
= (19.9% ™ =(14.9)* =
; 1
10 max
(9.9)
) s i { {
32 35 H
¥ h i 03
06 08 [T 01811 04
1016 7.62 ' 10.16

*Average value

G6C-1117P-US, G6C-1117C-US
G6C-1114P-US, G6C-1114C-US

Terminal Arrangement/Internal
Connections (Bottom View)

Mounting Holes
(Bottom View)

Tolerance: +0.1

1016 . 7.62 Four, 1.1-dia. holes
Foe

110.16

@f% 24

G6C-2117P-US, G6C-2117C-US
G6C-2114P-US, G6C-2114C-US

Terminal Arrangement/Internal
Connections (Bottom View)

Mounting Holes
(Bottom View)

Tolerance: 0.1

ix, 1.1-dia hol
L 1016 7.62 Six, dia holes
0 110.16

L ,GLTL(M)

(1.1)
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G6CK-117P-US
G6CK-1117P-US, G6CK-1117C-US

G6CK-1114P-US, G6CK-1114C-US

G6CU-[1117P-US
—my 4 SR se s
(19.9)* (149 J- -Us, - - — (9.0 —— - (149 ™ )
| T Terminal Arrangement/Internal | ; Terminal Arrangement/Internal
! 10 max. Connections (Bottom View) | 10 max Connections (Bottom View)
! (9.9 : 9.9 I
L { |} S ; ]
= 1 t - Al 1 '} -t
q 35 “ [ 0 T—Q—T | 35 i SR u—-
-.|- N .4403 PR _{ T 03 Dol ‘
06 08 | . 111 . | Lgfﬁ o J = 0608 ~[108 --0.4 | [ e A
10.16 7.62 : 10.16 e 111 “Tote
*Average value “Average value
Mounting Holes i
(Bottom View) Mounting Holes
G6CU-[1117C-US (Bottom View)
20 max. ., . .., .+ 15 max
(19.9)* (14.9)* ; 1016  7.62  Foun Lidiaholes G6CK-[1117C-US S 11a
— X, 1.1-aia
! 1o max T@L— T ’{‘% 20 j:‘r_" 162, 762, 0
t ! e 0 110.16 == {19.9) — a4 /
32, 35 i ; s t ‘ ‘
G e 1 03 fo———— T %é)g;;'f‘x' [ 110.16
~06 08 "—2}1311 04 (l'l)‘F N '{ ed— (2.4)
10.16 7.62 ’ 10.16 33 15 i (1.1
*Average value .. | ¥ 0.3
o8 T[T08
111
7.62
*Average value
G6CU-[1114P-US 20 max. 16 max.
o (199 T — (14.9)
G6CU-2117P-US, G6CU-2117C-US
e GBCU-2114P-US, G6CU-2114C-US GECK-TI114P-US
(9.9 Terminal Arrangement/Internal G6CK-2117P-US, G6CK-2117C-US
! —f _I B Connections (Bottom View) 20 men 15 max G6CK-2114P-US, G6CK-2114C-US
H 3.5 U 03 |'_ (19.9 - (14.9) | Terminal Arrangement/Internal
o5 b ~t4os - 04 ’ — - —- - 7 I -— Connections (Bottom View)
bl b S M -t 1_1'
1016 7.62 10.16 D%SR : | %&é}ax.
*Average value L% -LB_H_J-S\ l 3!5 T _L'l___i_f_ i T v—3" ,‘l—?‘
- - o_a[ -E- 0a | O3 ps %‘ R.FL. :
06 08, __| .. - +]+
Evamal B o L37 % 3

Mounting Holes
*Average value

(Bottom View)

G6CU-[]114C-US
Six, 1.1-dia holes

10.16 , 7.62
20 max. 15 max. L - - - G6CK-L114C-US .
— (19.9)F —+ —(14.9* 1% ©- ¢ Mounting Holes
' (ngfg?}- — r (1154:3?}-‘_ (Bottom View)

i f il . 10.16
. 10 grax B e kg 1 i Eight, 1.1-dia
; L] | a ”:FP ! 10 max. 25,6, 760, NS
} ! (9.9)* .—A‘ti
315 ¥ 03 § -1 & o a
N U Y At e M, ’ 32 35 I 1?9 T !
06 04 SOPR L ’ J ' 03 0 110.16
1016 7.62 10.16 0s o= 08 -o4 |
' oo 1.11 oo—o—or 4
7.62 10.16 1)

*Average value
*Average value
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Back Connecting Sockets
P6C-06P

23.2 max. | Mounting Holes (Bottom View)
— i —m

(261) 1016 7.62 . Six, 1.1-dia holes

. , -
J Al ol
(2.61) Mounting Height of Relay
with Connecting Socket
) -
17 mm max. [
P6C-08P 75mmmax?
. 232max.__
T (@9 | Mounting Holes (Bottom View)

(2.61) 2.547 62 7.62 Eight, 1.1-dia holes

) © 2.4

| oo &
0 110.16
Lo , L
a e fP—L -
(2.61)
Il
, —Hi—04
10.16
. Note: Rated current of socket max. 5 A
Average value
Removal Tool Hold-down Clips
P6B-Y1 P6B-C2

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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A Power Relay for a Variety of
Purposes with Various Models

® Conforms to VDE0435 (VDE approval: C250
insulation grade), UL508, CSA22.2, SEV,
SEMKO.

m Meets VDEO700 requirements for household
products according to VDEO110.

m Clearance and creepage distance:
8 mm/8 m.

® Models with CTI250 material available.

® High-sensitivity (360 mW) and high-capacity
(16 A) types available.

® Double-winding latching type available.

® Plug-in with test button and quick-connect
terminals available.

® Highly functional socket available.

& NEOC A

Ordering Information

Classification Enclosure Coil Contact Form
Ratings Ratings | spsT-NO | SPDT | DPST-NO | DPDT
PCB terminal General-purpose Flux protection AC/DC G2R-1A G2R-1 G2R-2A G2R-2
Fully sealed G2R-1A4 | G2R-14 G2R-2A4 | G2R-24
Bifurcated contact Flux protection DC G2R-1AZ | G2R-1Z - -
Fully sealed G2R-1AZ4 | G2R-1Z4 | - -
High-capacity Flux protection AC/DC G2R-1A-E | G2R-1-E - -
High-sensitivity Flux protection DC G2R-1A-H | G2R-1-H G2R-2A-H | G2R-2-H
Double-winding latching | Flux protection G2RK-1A | G2RK-1 G2RK-2A | G2RK-2
Plug-in terminal General-purpose Unsealed AC/DC |- G2R-1-S - G2R-2-S
LED indicator - G2R-1-SN | - G2R-2-SN
LED indicator with - G2R-1-SNI | — G2R-2-SNI
test button
Diode DC - G2R-1-SD | - G2R-2-SD
LED indicator and diode - G2R-1-SND| - G2R-2-SND
LED indicator and - G2R-1-SNDI| - G2R-2-SNDI
diode with test button
Plug-in terminal | General-purpose AC/DC | G2R-1A3-S| G2R-13-S | - -
crog:::‘f;ﬁfa ot) | LED indicator G2R-1A3-SN| G2R-13-SN | - -
LED indicator and diode DC G2R-1A3-SN\D| G2R-13-SND| — -

Note: 1. When ordering, add the rated coil voltage to the model number.
Example: G2R-1A 12 VDC
Rated coil voltage

2. OMRON has also prepared the above relays with AgSnIn contacts, which are more tolerant of large inrush currents and
physical movement compared with relays with standard contacts. When ordering, add "-ASI" to the model number.
Example: G2R-1A-ASI

3. Standard, NO contact type relays are TV-3 class products in accordance with the TV standards of the UL/CSA. Models with
AgSnin contacts are TV-5 class products.
Example: G2R-1A-ASI
When ordering a TV-8 class model, insert "-TV8" into the model number as follows:
Example: G2R-1A-TV8-ASI

4. Models with CTI250 material are also available.
Contact your OMRON representative for more details.
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Model Number Legend

Specifications

crJ-0000-000-0 Owoc « Coil Ratings
1 2 345 6 78 9 10
Rated voltage 12VAC |24 VAC |100/(110)VAC | 120 VAC | 200/(220)VAC | 220 VAC | 230 VAC 240 VAC
1. Relay Function 7. Classification Rated Current |50Hz 93mA | 465mA |11 mA 93mA |55@4.0)mA |51mA |47 @7)mA |47 mA
None: Single-side stable None: General-purpose
K: Double-winding latching E: High-capacity 60Hz 75 mA 37.5mA | 9/(10.6) mA | 7.5 mA 45(5.3)mA | 41 mA 3.8(3.1)mA |3.8mA
H: High-sensitivit
2. Number of Poles N Lbb e Coil resistance 650 260Q  |4,600 Q 6,500 Q | 20,200 25,000 Q | 26,850 30,000 Q
1 1 pole : ; (25,000) Q (30,000) Q
2: 2 poles D: } Dlod.e . .
3. Contact Form ND:  LED indicator and diode Coil inductance| Armature OFF | 0.19 0.81 13.34 21 51.3 57.5 62 65.5
None: 0PDT 8. Teft b“‘?e“st button (H) (ref. value) |Armature ON | 0.39 155 26.84 42 102 117 124 131
A PST-N ¢ .
oPST-NO Note: Applied for only SN and SND type Must operate voltage 80% max. of rated voltage
4. Contact Type .
P 9. Contact Material Must release voltage 30% min. of rated voltage
None: Single None: AgCdO
Z B!furcated ASI:  AgSnin Max. voltage 140% of rated voltage (at 23°C)
3: Bifurcated crossbar .
5. Enclosure Ratings 10-Ra|qt:f1ﬁ(2"c\gi’|h§;iengs Power consumption Approx. 0.9 VA at 60 Hz (approx. 0.7 VA at 60 Hz)
None: Flux protection Note: 1. Rated voltage of bifurcated crossbar contact type: 100/(110) VAC, 200/(220) VAC, 230 VAC (Approx. 0.7 VA at 60 Hz).
4 Fully sealed 2. Depending on the type of Relay, some Relays do not have coil specifications. Contact your OMRON representative for more
6. Terminals details.
None: Straight PCB
S: Plug-in
T Quick-connect (upper bracket mounting) Rated voltage 5VDC 6 VDC 12 VDC 24 VDC 48 VDC 100 VDC
Rated current (50/60Hz) 106 mA 88.2 mA 43.6 mA 21.8 mA 11.5 mA 5.3mA
= Accessories (Order Separately) Coil resistance 470 68 Q 275 Q 1,100 @ 4170 Q 18,860 Q
Connecting Sockets Coil inductance| Armature OFF | 0.20 0.28 1.15 4.27 13.86 67.2
Number of Poles Applicable Relay Track/surface-mounting Back-mounting Socket (H) (ref. value) |Armature ON | 0.39 0.55 2.29 8.55 27.71 93.2
Model Socket Terminals Model Must operate voltage 70% max. of rated voltage
1 pole G2R-1- P2RF-05-E PCB terminals P2R-05P, P2R-057P Must release voltage 15% min. of rated voltage
S(N)(D)(ND)(NI)(NDI)G2R- P2RF-05 -
13-S (G2R-1A3-S) Solder terminals P2R-05A Max. voltage 170% of rated voltage (at 23°C)
2 Poles G2R-2-S(N)(D)(ND)(NI)(NDI) P2RF-08-E PCB terminals P2R-08P, P2R-087P Power consumption Approx. 0.53 W
P2RF-08
Solder terminals P2R-08A Note: Rated voltage of bifurcated crossbar contact type: 12 VDC, 24 VDC
Note: See Dimensions for details on socket size.
High-sensitivity Relays
Rated voltage 5VDC 6 VDC 12 VvDC 24 VDC 48 VDC
Mounting Track Rated current (50/60Hz) | 71.4 mA 60 mA 30 mA 15 mA 7.5 mA
Applicable socket Description Model (see Note. 1)
Track connecting socket Mounting track 50 cm () x 7.3 mm (t): PFP-50N Coil resistance (see Note. 1)| 70 Q 100 Q 400 Q 1,600 Q 6,400 Q
1m () x 7.3 mm (t): PFP-100N
1m () x 16 mm (t): PFP-100N2 Coil inductance| Armature OFF | 0.37 0.53 2.14 7.80 31.20
End plate PFP-M (H) (ref. value) |Armature ON | 0.75 1.07 4.27 15.60 62.40
Spacer PFP-S Must operate voltage 70% max. of rated voltage
Back connecting socket Mounting plate P2R-P" Must release voltage 15% min. of rated voltage
*Used to mount several P2R-05A and P2R-08A connecting sockets side by side. Max. voltage 170% of rated voltage (at 23°C)
Power consumption Approx. 0.36 W
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +15%/720% (AC rated

current) or +10% (DC coil resistance)
2. LEDs are used for the built-in operation indicator. For models equipped with these indications, the VAC rated current must be
increased by approximately 1 mA; the VDC rated current, by approximately 4 mA.

3. Operating characteristics are measured at a coil temperature of 23°C.
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Double-winding Latching Relays
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PCB/Flux Protection Relays

Rated voltage 5VDC 6 VDC 12 VDC 24 VDC

Set Coil Rated current (see note 1.) 167 mA 138 mA 70.6 mA 34.6 mA
Coil resistance (see note 1.) |30 Q 435Q 170 Q 694 Q
Coil inductance | Armature OFF | 0.073 0.104 0.42 1.74
(H) (ref. value) | Armature ON 0.146 0.208 0.83 3.43

Reset Coil Rated current 119 mA 100 mA 50 mA 25 mA
Coil resistance 42 Q 60 Q 240 Q 960 Q
Coil inductance | Armature OFF | 0.003 0.005 0.018 0.079
(H) (ref. value) | Armature ON 0.006 0.009 0.036 0.148

Must set voltage 70% max. of rated voltage

Must reset voltage 70% max. of rated voltage

Max. voltage 140% of rated voltage (at 23°C)

Power consumption Set coil: Approx. 850 mW; Reset coil: Approx. 600 mW

(reference value)

Item Bifurcated contacts High-sensitivity
Number of poles 1 pole 1 pole 2 poles
Load Resistive load Inductive load Resistive load Inductive load Resistive load Inductive load
(coso = 1) (coso = 0.4; (coso = 1) (cose = 0.4; (coso = 1) (coso = 0.4;
L/R =7 ms) L/R =7 ms) L/R =7 ms)
Rated Load 5 A at 250 VAC; | 2 A at 250 VAC; | 5 A at 250 VAC; | 2 A at 250 VAC; | 3 A at 250 VAC; | 1 A at 250 VAC;
5Aat30VDC [3Aat30VDC |5Aat30VDC |3Aat30VDC |3 Aat30VDC |1.5Aat30VDC
Rated carry current 5A 5A 3A
Max. switching voltage| 380 VAC, 125 VDC 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. switching current| 5 A 5A 3A
Max. switching power | 1,250 VA, 500 VA, 1,250 VA, 500 VA, 750 VA, 250 VA,
150 W 0 W 150 W 90 W 90 W 45 W
Failure rate 1 mA at 5 VDC 100 mA at 5 VDC 10 mA at 5 VDC

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.

= Contact Ratings

PCB/Flux Protection, Plug-in, Quick-connect Terminal Relays

Note: P level: Agg = 0.1 x

PCB/Fully Sealed Relays

10"%/operation.

Item General-purpose, quick-connect terminal High-capacity
Number of poles 1 pole 2 poles 1 pole
Load Resistive load Inductive load | Resistive load Inductive load Resistive load Inductive load
(cose = 1) (cose = 0.4; (cose = 1) (cose = 0.4; (cose = 1) (cose = 0.4;
L/R =7 ms) L/R =7 ms) L/R =7 ms)
Rated Load 10 (1) Aat 250 VAC; 7.5 Aat 250 |5 A at 250 VAC; | 2 A at 250 VAC; | 16 A at 250 VAC] 8 A at 250 VAC;
10 (1) Aat 30 VDC | VAC; 5Aat30VDC |3Aat30VDC |16Aat30VDC | 8Aat30VDC
5 Aat 30 VDC
Rated carry current 10 (1) A 5A 16 A
Max. switching voltage| 380 VAC, 125 VDC 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. switching current| 10 (1) A 5A 16 A
Max. switching power | 2,500 (250) VA, 1,875 VA, 1,250 VA, 500 VA, 4,000 VA, 2,000 VA,
300 (30) W 150 W 150 W 90 W 480 W 240 W

Failure rate
(reference value)

100 mA at 5 VDC (1 mA at 5 VDC)

10 mA at 5 VDC

100 mA at 5 VDC

Note: 1. P level: Agg = 0.1 x 10'6/operation.
2. (): Bifurcated crossbar contact type.
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Item General-purpose (single contact) Bifurcated contact
Number of poles 1 pole 2 poles 1 pole
Load Resistive load Inductive load Resistive load Inductive load Resistive load Inductive load
(coso = 1) (coso = 0.4; (coso = 1) (coso = 0.4; (coso = 1) (coso = 0.4;
L/R =7 ms) L/R =7 ms) L/R =7 ms)
Rated Load 8 A at 250 VAC; | 6 A at 250 VAC; | 4 A at 250 VAC; | 1.5 A at 250 VAG; 5 A at 250 VAC; | 2 A at 250 VAC;
8Aat30VDC |4Aat30VDC |4Aat30VDC |25Aat30VDC|5Aat30VDC |3 Aat30VDC
Rated carry current 8 A 4A 5A
Max. switching voltage| 380 VAC, 125 VDC 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. switching current| 8 A 4 A 5A
Max. switching power | 2,000 VA, 1,500 VA, 1,000 VA, 375 VA, 1,250 VA, 500 VA,
240 W 120w 120w 7B5W 150 W QoW
Failure rate 100 mA at 5 VDC 10 mA at 5 VDC 1mA at5VDC
(reference value)
Note: P level: Agg = 0.1 x 10"%/operation.
Latching Relays
Number of poles 1 pole 2 poles
Load Resistive load Inductive load Resistive load Inductive load
(cose = 1) (cose = 0.4; (cose = 1) (cose = 0.4;;
L/R =7 ms) L/R =7 ms)
Rated Load 5 A at 250 VAC; 3.5 A at 250 VAC; 3 A at 250 VAC; 1.5 A at 250 VAC;
5Aat 30 VDC 2.5Aat 30 VDC 3 Aat30VDC 2 A at 30 VDC
Rated carry current 5A 3A
Max. switching voltage| 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. switching current| 5 A 3A
Max. switching power | 1,250 VA, 150 W 875 VA, 75 W 750 VA, 90 W 375 VA, 60 W
Failure rate 100 mA at 5 VDC 10 mA at 5 VDC
(reference value)
Note: P level: Agg = 0.1 x 10'6/operation.
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= Characteristics

Standard Relays

Item

1 Pole

2 Poles

Contact resistance

30 mQ max. (high-capacity type: 100 mQ max.)

50 mQ max.

Operate (set) time

15 ms max

Release (reset) time

AC: 10 ms max.; DC: 5 ms max. (w/built-in diode: 20 ms max.)

Max. operating frequency

Mechanical: 18,000 operations/hr

Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

5,000 VAC, 50/60 Hz for 1 min
between coil and contacts®;

1,000 VAC, 50/60 Hz for 1 min
between contacts of same polarity

5,000 VAC, 50/60 Hz for 1 min
between coil and contacts®;

3,000 VAC, 50/60 Hz for 1 min
between contacts of different polarity

1,000 VAC, 50/60 Hz for 1 min
between contacts of same polarity

Vibration resistance

Destruction: 10 to 55 to 10 Hz, 0.75mm single amplitude (1.5mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75mm single amplitude (1.5mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?
Malfunction: 200 m/s? when energized; 100 m/s? when not energized

Endurance

Mechanical: AC coil: 10,000,000 operations min.;
DC coil: 20,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr under rated load)

Ambient temperature

Operating: -40°C to 70°C (with no icing)

Ambient humidity

Operating: 5% to 85%

Weight

Approx. 17 g (plug-in terminal: approx. 20 g)

Note: Values in the above table are the initial values.
*2,000 VAC, 50/60 Hz for 1 minute when the P2R-05A or P2R-08A socket is mounted.

PCB Power Relay
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Double-winding Latching Relays

Item 1 Pole 2 Poles
Contact resistance 30 mQ max. 50 mQ max.
Set time 20 ms max
Reset time 20 ms max.
Min. set/reset signal width 30 ms max.

Max. operating frequency

Mechanical: 18,000 operations/hr

Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

5,000 VAC, 50/60 Hz for 1 min
between coil and contacts*;
1,000 VAC, 50/60 Hz for 1 min
between contacts of same pole;

5,000 VAC, 50/60 Hz for 1 min
between coil and contacts*;

3,000 VAC, 50/60 Hz for 1 min
between contacts of different poles

1,000 VAC, 50/60 Hz for 1 min
between set and reset coil

1,000 VAC, 50/60 Hz for 1 min
between contacts of same pole
1,000 VAC, 50/60 Hz for 1 min
between set and reset coil

Vibration resistance

Destruction: 10 to 55 to 10 Hz, 0.75mm single amplitude (1.5mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75mm single amplitude (1.5mm double amplitude)

Shock resistance

Destruction: 1,000 m/s? (approx. 100G)
Malfunction: Set: 500 m/s? (approx. 50G); 200 m/s? (approx. 20G)
Reset: 100 m/s? (approx. 10G)

Endurance

Mechanical: 10,000,000 operations min (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr under rated load)

Ambient temperature

Operating: -40°C to 70°C (with no icing)

Ambient humidity

Operating: 5% to 85%

Weight

Approx. 17 g
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Note: Values in the above table are the initial values.
*2,000 VAC, 50/60 Hz for 1 minute when the P2R-05A or P2R-08A socket is mounted.
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= Approved Standards SEV
UL 508 (Flle NO. E41 643) Contact form Coil ratings Contact ratings
Model Contact form Coil ratings Contact ratings 1 pole g :g ;lg ng 12 2 ggov\é%?( ;éggsi?r:nczz;];i(tz)n
G2R-1 SPDT 3to 110 VDC 10 A, 30 VDC (resistive) 10 A, 250 VAC1
G2R-14 3 to 240 VAC 10 A, 250 VAC (general use) 5 A, 250 VAC3
G2R-1-H TV-3 (NO contact only) 10 A, 30 VDC1
ggg}? 2 poles 310110 VDC 5 A, 250 VACT
- 3 to 240 VAC 2 A, 380 VAC1
G2R-1A SPST-NO 5 A, 30 VDC1
G2R-1A4
G2R-1A-H
G2R-1A-S
G2R-1A-T SEMKO
G2R-1-E SPDT 16 A, 30 VDC (resistive, NO contact only) Contact form Coil ratings Contact ratings
16 A, 250 VAC (general use, NO contact only)
G2R-1A-E SPST-NO TV-3 (NO contact only); 1/3 hp, 120 VAC 1 pole 3to 110 VDC 10/80 A, 250 VAC
— 3 to 240 VAC 3/100 A, 250 VAC
G2R-2 DPDT 5 A, 30 VDC (resistive) 16/128 A, 250 VAC (AgSnin contact)
G2R-24 5 A, 250 VAC (general use)
G2R-2-H TV-3 (NO contact only) 2 poles 5/40 A, 250 VAC
G2R-2-S
G2R-2A DPST-NO -
G2R-2A4 TUV (IEC 255)
G2R-2A-H
G2R-2A-S Contact form Coil ratings Contact ratings
G2R-1A-ASI SPST-NO 10 A, 30 VDC (resistive) 1 pole 3 to 110 VDC, 6 VAC to 240 VAC 10 A, 250 VAC (cose = 1.0)
10 A, 250 VAC (general use) (for Standard coil) 10 A, 30 VDC (0 ms)
TV-5/TV-8 (NO contact only) 3 to 48 VDC (for K, U coil) 16 A, 250 VAC (cose = 1.0)
3 to 70 VDC (for H coil) (AgSnin contact)
) 2 poles 8 A, 250 VAC (cose = 0.4)
CSA 22.2 No.0, No.14 (File No. LR31928) 5 A, 250 VAC (cose =1.0)
5 A, 30 VDC (0 ms)
Model Contact form Coil ratings Contact ratings 2.5 A, 250 VAG (coso = 0.4)
G2R-1 SPDT 3to 110 VDC 10 A, 30 VDC (resistive)
G2R-14 3 to 240 VAC 10 A, 250 VAC (general use)
G2R-1-H TV-3 (NO contact only) VDE (IEC 255’ VDE 0435)’ IMQ
G2R-1-S . . N
GoRA-T Contact form Coil ratings Contact ratings
1 pole 5,6,9,12, 18, 24, 48, 60, 100, 110 VDC 10 A, 250 VAC (cose = 1.0)
232:1:4 SPST-NO 12, 18, 24, 48, 50, 100/(110), 110, 120, 10 A, 30 VDC (0 ms)
GoR-1A-H 200/(220), 220, 230, 240 VAC 16 A, 250 VAC (cose = 1.0)
G2R-1A-S 2 poles 5,6,9,12, 18, 24, 48, 60, 100, 110 VDC 5 A, 250 VAC (cose =1.0)
G2R-1A-T 12, 18, 24, 48, 50, 100/(110), 110, 120, 5 A, 30 VDC (0 ms)
G2R-1-E SPDT 16 A, 30 VDC (resistive, NO contact only) 200/(220), 220, 230, 240 VAC
16 A, 250 VAC (general use, NO contact only)
G2R-1A-E SPST-NO TV-3 (NO contact only)
G2R-2 DPDT 5 A, 30 VDC (resistive)
G2R-24 5 A, 250 VAC (general use)
G2R-2-H TV-3 (NO contact only)
G2R-2-S
G2R-2A DPST-NO
G2R-2A4
G2R-2A-H
G2R-2A-S
G2R-1A-ASI SPST-NO 10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
TV-8 (NO contact only); 1/4 hp, 125 VAC
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Engineering Data Engineering Data (cont.)

Maximum Switching Power Fully Sealed Relays

Flux Protection/Plug-in Relays G2R-14, GaR-1A4 G2R-24, G2R-2A4 G2R-174, G2R-1AZ4
G2R-1, G2R-1A, G2R-1-S, G2R-1-T, 1 A . . R == FI i - = HH =+ H
CoRIAT G2R-1-E, G2R-1A-E G2R-1Z, G2R-1AZ et — |”! _. : r. _ H i |.]l I
< “I < . < >| R +- =
100 0 1 O A O N L Bk n T Ra = -——1 AC inductive load | AC = = | NN ! i
B O T Y N O T O N NN AN [ c i c ' < =F AC inductive load = AC 1
| Hi i I __j - i } | Tl U:J " cos9=04) OtJ i sl . | J g N —F (cosp =04 H res stive load
f\c duche load [F' AC = | | O o i o 3 Exc mdug%e load 1 3 i T SATEE
< COsQ = < - == < AC inductive load il o | o o d — ; i 1
< S @%‘Sd“é%e 0 e toaa | =o4) HE Ttistive load ST g BT iiii b L g “oc | ! N
= 0. v i i E F =F- TH resistive loa = = . N i .
§ & el F—t & [ } t S r R?Rln_d%cuve load S —.DbC H § resistive load | \\ N
S g IUJ—E 4 - X 1 % , b : § . ; ) ‘é L res‘\?l:\llmcadl s 0 i: A 45 —
o o & z i o i ) = “‘;“:H ) D& inductive load %] DC inductive load
2 2 G L “U —y o2 ) b RS 0sf | (UR=7ms) (LR~ T ms) § Sawh
S S T dRETmy A T S ol A it i | i stk N
£ O A it s Y 1§ LS
%) D sl L DC 3 = %) . Ll L& %) L L1 a1 ii i || id
. - e ve load h H S5 "1 EA3 R 1M 300 56 EI IR T T T VI G T i 5 0 an 51 10 i)
: 04 o R O 4 il i -
) | | | i . | i i : I | Ny J ; . Switching voltage (V) Switching voltage (V) Switching voltage (V)
X ; i N . : i .
Hy 511 MWW 1 il A EIEE 12 EE] o
o o T Endurance
Switching voltage (V) Switching voltage (V) Switching voltage (V) X .
Flux Protection/Plug-in Relays
G2R-1-H, G2R-1A-H, G2R-2 G2R-2-H, G2R-2A-H G2R-13-S, G2R-1A3-S SR 1, GERAA GIRLS, G2RALT, G2R-1-E, G2R-1A-E G2R-1Z, G2R-1AZ
G2R-2A, G2R-2-S . .
1 s s T T - T = Zsoon TS £ R FIE. BT .
- A ~ [N BN £ FE T e o = + |2 H o 3. [ ;
R S A 0 O S R 5 == g : e E g [ L=
—~ : —~ 4~ i |- @ @ ) - R
< Y < E | Hd < s—AC inductive load - AC resistive 2 250-VAC/30-VDC %10,000 = =3 '!
= = il mducnve load Il U e it=[H = . (cosg = —_ load « 1,000 Fres tive load = « 5,000 B - @ 1000 I .
T p 1 0 T —+ 250- VAC 0.4) ———F-+ 1 .Y S PR
g g (N \ R reswsllve lo; 2 % 500 > AC m)ducl ve load —+— % 3,000 ! 30.vDC ((E/OR?'P > ms)) p— _] % : %’-‘3C—VDC mducnve Jopd (UR=7,ms) 5
X = — P B T 1
3 3 . Y} '\|~\\ 3 > i I ° inductive foad o 59  250-VAC/30-VDC
2 2 i |Kr N | \ = e - ! S 1000l Z ssovacizovbe Sl & fesistive load | e —
= s = e .- = [ i ! < | 3= Tesistive load < " o
é il i f_) _”‘3‘12_‘_5,}1"’9 Ioad A H é 8 100 S = - 1 g 500 (‘("'; resistive loa g 100 ' - | —
5 asf- % - T '|H — % - 5 tive load (L/R = 7ms) g 300" x : 5 E I25%—\(/%\C md%cg;/e |-
a. 1 - L Ll 1 < LT - .. E load (cosg = 0.
! ! 03— DCI |'nduct|ve load + : . .. I . 50 I iw T - - N
r “ __*(UR| 7ms) | i ] l[ I - . b ded ] 100 - - o e
! H i 1 . . . ; H " - - A - — + B + :
H il ‘ il Al L . i | I Lol L
By BT E) | ? l | “‘L L Illw___,.._ ST ' AR . F 15§ 75E 153 1z EF I AOTTTE 1w [ 1 B ] + B
Switching voltage (V) Switching voltage (V) Switching voltage (V) Switching current (A) Switching current (A)
G G2R-2-H, G2R-2A-H G2R-13-S, G2R-1A3-S
G2RK-1A, G2RK-1 G2RK-2A, G2RK-2 G
I N .
| | ” | | | g ‘2 10,000
=T ms= T 2 S I
< < uctive load | =, fesistive load g g 31000 S T
= = =04) | il =3 ; s 250-VAC/30-VDC
g ] ekH WA o \ _ © resistive load
S = . l S =1 =" H 2, 1,000
3 3 | ? 500X, 30-yDC inductive load (L/ IS 700 —= =
g g ; TR 5 2507VAC\/30[1VDC s inductive load z 0 =
% % ‘ — DC md:ucn've Ioa\drt 8 N \ 4 \.‘{:SIS VE Oa' ul ‘é’ . Y 4 (LR =7 ms) § 300 —
fg ‘g csf WR= 7 ms) bi - g 0 l\“‘\,hﬁ_ < " @
7 5 e 3 roac TE 3 100 —— 2 % :_250 VAC (c0sg = 0.4)/30-VDC
. [ = - f—
i feslsllve |Oad - o 5of ‘Z‘éﬁiw%‘fif i L 2 G 50 ﬁ%%mg load - — = 4 50 [~ (L/R = 7 ms) u(fduculve load  ———
! LI il L %08 o : =
& I E T ] 5% T o a 1L R S 4 l | [ T ] i | :
3 y ] = o T & ] [FEET [ [
Switching voltage (V) Switching voltage (V) Switching current (A) Switching current (A) Switching current (A)
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G2RK-1A, G2RK-1 G2RK-2A, G2RK-2

1 f ) I 1 T
I : ! c F T T
2 i 2 ] -
K=l ; < H i ]
=1 i o
g T 2 10,000 - ;
2 5,000 b S "5'000, 250-VAC/30-VDC =
o - o ® : resistive load " X
2 i [ S _4-30-VDC inductive ]
< 1,000 N, 250-VAC/30-VDC _ = XN, S |leadR=Tms)
% sk \-\. —esistive load | 8 OO A= 250-VAC inductive ;

[ R - s d
3 \ ] || 250-VAC inductive S N, 0gd (050 = 04)
] Y | load (cosp=04) .J 5 !
5 \\M 12 1o
S >. + H 5
2 " : ]
100 — ; oL
o F——s0-vpC N P =
50] “'! ° inductive load =1
¢ (UR=7ms) 1T ]
i T T 25 4 35 4 P

Switching current (A) Switching current (A)

Fully sealed Relays

G2R-14, G2R-1A4 G2R-24, G2R-2A4 G2R-1Z4, G2R-1AZ4
,@ T T = T 5 !—1—-1 = T
S s S 5000 r—
2 S S
o IS = - = ©
g === [ E E 4 A
§ 5,000 T I & 5,000 g |
™ mo © 1,000 = 30-VDC inductive
© 2 5 =
o N, load (L/R =7 ms)
S : 9 9 500 S
x i . < 1,000 o >} 250-VAC/30-VDC  ——]
Y 1,000 L e s —— < FRRPE b IS S ~ \{ 3 7T resistive load |
ot T S0 VAC/30.VEC 2 500 y 250-VACTSO-VEC g N cdot e
% 500 .\ \‘:; - resistive load % N resistive loac " — % |
8 Y f
3 L N ont (coso 0" 3 Ao |, 04nC nductive oad 5 550 ac ndustve
. 0=04) - 5 N, i (/R = 7 ms) g E load (cosp =0.4) — T B
100 E==k : T + 4 W o100 = " 1 - i w |
50 | 30-VDC jnductive load (/R = 7ms) =—t—] so [ 220 YAC Incuctive load (cosp =0.4) :
| N N A A i W i P
¢ 7 i 3 IR 0 A 0 5 0 : 2 1

Switching current (A) Switching current (A) Switching current (A)

Ambient Temperature vs Maximum Coil Voltage

P : | ]
g !
L aml .- I
g s
g m DC cojl
B I R
o ! .
£ _.fl k‘\
AC coil

g Ir
x H
% :
- ‘

st ) ) )

. . Note: The maximum coil voltage refers to the maxi-
L mum value in a varying range of operating
. | | power voltage, not a continuous voltage.
—¥ A 0 T P I ]

Ambient temperature (°C)
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Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows: [ | [ ]

Relays with PCB Terminals

Terminal Arrangement/ Mounting Holes
SPDT Relays Internal Connections (Bottom Q\]/iew)
G2R-1, G2R-1Z, G2R-1-H (Bottom View)
20 max. 13 may, Tolerance: 0.1

(28.8)* (12.7)*
e

Five, 1.3-dia.
| holes

L B

The illustration 4 ) )
shows the (No coil polarity)
G2R-1. 0.16
*Average value
SPST-NO Relays **0.3 (-H Type)
G2R-1A, G2R-1AZ, G2R-1A-H
f——29 max. 13 max.
(28.8)" (12.7)* 35

b- 2.7)
R —y P
i D% l sy N
4 | :

" i (o.'_a) L 5 “7 & | Eggﬁlj-dia.
| 0 1 - - et 1 el —
; T T (z.1)ﬂ 20 J
The illustration i .
7 0.3 0.5+ cmbem—y
0.16

shows the

G2R-1A. (No coil polarity)

*Average value

SPDT/High-capacity Relays 0.3 (-H Type)
G2R-1-E
29 max. — = 13 max
» = Eight, 1.3-d
(28.8) (12.7)] 5 5 h(l)g\es @

y (27)

]
25.5 m!a)( T 7 i - 72’ : [ z} : - ‘ !
5.3y (.0_3) D %g 71 SE ’—L\ T—D@ - -6 ,@4‘
I Ly ., [ —— _ L ;l, ! h
i) @1 I3 21
SR *L

0.3 0.16 (No coil polarity)

*Average value

SPST-NO/High-capacity Relays
G2R-1A-E

+—— 29 Max. — 13 max

(28.8)* (12.7)* Six, 1.3-dia.
5 holes

i e e
| \ ‘D %s GI\’—L T—D@ - -4 |
i T I I s S o1

(No coil polarity)

*Average value
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Relays with PCB Terminals

SPDT Relays

G2R-14, G2R-1Z4 13.5 max.
fa——29 Mmax. —y

(28.6)* (12.9)*
25.5 max.
(24.8)",
T
L I
~ 05 05 1
4 03 =
0.16

*Average value

SPST-NO Relays
G2R-1A4, G2R-1AZ4

- 29 Max. —= 13,5 max.
(28.6)* (12.9)*
t
|
!
25.5 max.
(24.8)F
o N | L
4 03 -H_

0.16
*Average value

Relays with Plug-in Terminals

SPDT Relays

G2R-1-S, G2R-1-SD, G2R-1-SN, G2R-1-SND, G2R-1-SNI, G2R-1-SNDI . . _ .. _ __

G2R-13-S, G2R-13-SD, G2R-13-SN, G2R-13-SND

13 max.
12.7)%
0

0.5 475 Three 0.9 x 3
. . . = elliptic holes
*This terminal is I i W s
SPDT only. .
52 [ 5.2
TSt *Average value

13 max.
(0.511)*7.3 max.
29 max. 1 (0.287)*

= (1141 41max. M| |
' (0.161)* [
d T

iEa
X
(i

k17 5= *Average value

Terminal Arrangement/
Internal Connections
(Bottom View)

Mounting Holes
(Bottom View)

Tolerance: +0.1

(21 pmeyoml ,@5(2.7)
‘D% 5 4 i Five, 1.3-dia
L 77777777 . holes

(No coil polarity)

' | [y \Four, 1.3-dia.
| 5 4| j@f o | holes
(2.1) 20 J

(No coil polarity)

Terminal Arrangement/Internal Connections
(Bottom View)

G2R-1-S, G2R-13-S G2R-1-SN, G2R-1-SNI,

L ] ]
‘D% Ll 2 N A

5 | %5 |

Lo = o =
G2R-1-SN, G2R-1-SNI, G2R-1-SD, G2R-13-SD

G2R-13-SN (DC) (bC

T3 T T o T

o Ll - I I

SEHY [ ds \

,,,,,,,, — U —
G2R-1-SND, G2R-1-SNDI, (After confirming coil

G2R-13-SND (DC)

1
¥ g I

polarity, wire correctly.)
(Except G2R-1-S,
G2R-13-S)
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Dimensions
DPDT Relays Terminal A int i (i
G2R-2-S, G2R-2-SD, G2R-2-SN, G2R-2-SNI, G2R-2-SNDI Botor e dementinternal Lonnections
G2R-2-SND (Bottom View)
G2R-2-S G2R-2-SN G2R-2-SNI (AC)
2o max, 2.3 [el p2m3mdl 31 mo2m3edl
: (285) \ % I : ! I :
Lds_ . LGlGld 25 215l
G2R-2-SN G2R-2-SNI G2R-2-SD
oo DC)
1 29 3mdl =TT T 1
o X 1 2m 3m4
¥ 0 LJ.J L LJ’J :
b ‘ " =
o Ll [, Ll
*Average value G2R-2-SND G2R-2-SNDI
T T T (After confirming coil
L \D ! T_Z'J'fj”ﬁ polarity, wire correctly.)
A 4
\L 8 Elaj‘

*Average value
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Relays with PCB Terminals

e 29 max. _ay 3 max,
(28.8)* (12, 7)%

DPDT Relays
G2R-2, G2R-2-H
25.5 max.

(25.2)*

pi

*Average value

DPST-NO Relays
G2R-2A, G2R-2A-H

fr—29 max. —=y
28.8)*

13 max.
(2.7

(25.2)
[ 0.3)

T

I

*Average value

DPDT Relays
G2R-24 29 max. 3.5 max,
R (28.6)* (12.8)*
V
25.5 max.
(24.7)%
LA, T
4 0.3 —ﬂ—
0.15

*Average value

DPST-NO Relays

w29 max 13.5 max
G2R-2A4 (28.6) (12.8)
25.5 max
(24.7)¥
L S A
4 03 ’

0.15
*Average value

Terminal Arrangement/
Internal Connections
(Bottom View)

Double-winding Latching Relays with PCB Terminals

SPDT Relays 29 max.— = J3may,
G2RK-1 e g (28 i (12.8)°
i
25.5 max.
(25.2)%
I 03) |l——— |} e —}
. H L
vy
! I 0.5 l 1
703 —H=0. hdand
4 1

*Average vall

ue

1t rard
E% 1514
|1t r2rird
‘:-||j3 Hleﬂ-s\
RN
E%‘ il
[ o1p2  Seyood]
It S%.R l !
L 7d6 5 |

Mounting Holes
(Bottom View)

Tolerance: 0.1

Eight, 1.3-dia.
holes

(No coil polarity)

Six, 1.3-dia.
holes

75 D
Lo & ]

(mL* =t ﬁ-(u)

(No coil polarity)

Eight, 1.3-dia.
holes

(27)

4 & o

euy+— *;l* ) 'jl(zn

(No coil polarity)

Six, 1.3-dia.
holes
5 = o

Seven, 1.3-dia.
| holes

(After confirming coil
polarity, wire correctly.)
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Double-winding Latching Relays with PCB Termmals

- 29 max. —

SPST-NO Relays 28.8 *
G2RK-1A i e r‘ﬁ’-
—-—1
*Average value
13 max,
DPDT Relays (2.8
G2RK-2 {
25.5‘ max.
(25.2)*
03 I
i ! i !
T
i —rh—
4 : 0.18 1
Q2. P o5
*Average value
DPST-NO Relays 13 max
G2RK-2A =29 max. — g
i
25.5 max.
(0.3)
i H.
0.18 ==l
0.15

Relays with Quick-connect Terminals

SPDT Relays
G2R-1-T
75

Five, 1.3-dia. holes

= 30.5max. =

(29-7)*- i_gg

il

m}l
52—~ ——"32
1747

75 AT 05

- R

Mounting Holes
(Bottom View)

Tolerance: 0.1

T

Terminal Arrangement/
Internal Connections
(Bottom View)

Six, 1.3-dia.

I 7m6 J_‘@ %~ | holes
ey— 20 —
(After conflrmlng coil
polarity, wire correctly.)
Eight, 1.3-dia.
hol
7172 wizist e gg ’’ ” ;&F @n
D%‘ S% R 75
"l LIEL 724 D

@ 1)ﬁ iw* j, ! —ﬁ(z 7

1)

(After confirming coil
polarity, wire correctly.)

Six, 1.3-dia.
5 5 holes

R ERERt: ﬁﬂ*”*ﬂ{im)
D% %5‘ PP AL
(2.1) 15

Lﬁ i j % @)

21

(After confirming coil
polarity, wire correctly.)

Terminal Arrangement/Internal Connections
(Bottom View)

(No coil polarity)

Mounting Holes (Bottom View)
Tolerance: 0.1

o [
[ 38 ‘ Two M3 or two 3.5 dia.
29.5 max. 5 | X "/~
| ] o
25 1 .[ =/ - J_ -
= 45 max.— -
*Average value (43.9)* 1(zgn1a)>*<
SPST-NO Relays e -l } Terminal Arrangement/Internal Connections
G2R-1A-T P m—— (Bottom View)
75] :3 L oree (PR .
= ! | 71 -
E 1'1 '
—_— bR 4d 3
— 174 = ’7 L a5 |
. \L ,,,,,,,,,, . . .
Five, 1.3-dia; holes s s (No coil polarity)
) I mﬁn Mounting Holes (Bottom View)
85 Rl I 38 |
! T Two M3 or two 3.5 dia.
29.5 max. — e — - — o — - 4‘, _
o \
| R -
25 — =t
! L- 45 max T man. Note: Model number of quick-connect terminal
*Average value (43.9 (13 f); is 187
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PCB Power Relay - G2R
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Track/Surface Mounting Sockets
P2RF-05-E

M3.5 screw

16.0 max.

P2RF-08-E
M3 screw
3.5 dia. hole
16.0 max.
P2RF-05 ;

P2RF-08

71.5 max.
|

Terminal Arrangement
59 max. (Top View)

48 max

Mounting Holes
(for Surface Mounting)

I"" - 7] 3.2-dia.
i - | hole
| e

39.5+0.1
s b
M3 or )I/ .
3.5-dia.
hole |_ 1

Note: Pin numbers in parentheses apply to DIN standard.

Terminal Arrangement
(Top View)

395

Terminal Arrangement

:l 4 dia. holes
1

Terminal Arrangement

—J 4 dia. holes

355 a6

|
b e

30 max. & |—|g

l-—— 54 max. —=1

Mounting Holes
(for Surface Mounting)

3.2-dia.
-« hole

39.5+0.1

M3or
3.5-dia.
hole

Mounting Holes
(for Surface Mounting)

4.2 dia. hole

|

M3 or 3.2 dia. | i
hole L J

Mounting Holes
(for Surface Mounting)

4.2 dia. hole
f

i
30+0.05

4

M3 or 3.2 dia.
hole

o1, 1

119

Back Connecting Sockets
P2R-05P (1-pole)

14.5 max.

35.5 max.

[[11%1@

15
1
7,
36 max. -
P2R-08P (2-pole)
4 P 14.5 max.
Eulp -
t el i)
33 &
20 ) E‘l — 35'5\
1 i *
28 FTA——J Cad
15
75
Terminal plate thickness: 0.3 |[+~—— 36 max. —
P2R-05A (1-pole) s
7 14.5 max.
03 = 12 oM
L - T_n '
6.7 1 =] E
3.8
16.T7 5 -}ﬁ[ 35.9 max.
Lt 0
7 —— =

/
Five 3 x 1.8 dia. holes

i =

36 max-

Terminal plate thickness: 0.3 )

P2R-08A (2-pole)

Eight 3 x 1.2 dia. holes

. [ —

Terminal plate thickness: 0.3 36 max. -

Terminal Arrangement

Mounting Holes

Tolerance: +0.1

| [_ B _43/ Five 1.6 dia.
3] lte
1 /'
s ] ‘
e ° ) t]_gr)
o

Terminal Arrangement

max.

o0
o6

Mounting Holes

Eight 1.3 dia. holes

ol

Terminal Arrangement

Panel Cutout

13.6+0.1

! 30.5+0.2
I
I

Recommended thickness of
the panel is 1.6 to 2.0 mm
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Mounting Height of Relay with Socket

G?R Relay

4 ! G2R Relay

P2R-P | 4

Socket 30 P2R- A
Socket

I

Mounting Track

PFP-100N, PFP-50N

el

|

ey -

_[15 L25.i L&.
- 10

:
T
25125 I«
_ 10 .
L

PFP-100N2

7.3+0.15+ 1=
t -7 4.'5 —([_-, —]
== ==
1 —15.2 2 o5t T oog] g
- 10 , ——mo

It is recommended to use a panel 1.6 to 2.0 mm thick.

L: Length
1m | PFP-100N
50 cm | PFP-50N
1m__| PEP-100N2
End Plates
PFP-M

Spacers
PFP-S

PCB Power Relay - G2R

OomRron

Precautions
= Mounting

When mounting a number of relays on a PCB, be sure to provide The above minimum mounting space is necessary due to mutual
a minimum mounting space of 5 mm between the two juxtaposed thermal interference generated by the relays. This restriction may

relays as shown below.

5 mm min.

5 mm min.

be ignored, however, depending on the operating conditions of
the relays. Consult OMRON for details.

There is no restriction on the mounting direction of each relay on
the PCB.

When using this circuit, confirm the set and reset states and then
take into account the circuit constant.

"\

10M4 x 8 pan
head screw

Mounting Plates

P2R-P
e —
R2.25 10 elliptic 45 136
holes H -
L r b=- 3 - 3.4
49 42[0.1' . + + 1 305
\ i o &P -
Square hole_|
18+0.15 18+0.1!
9+O'1_ 18+0.15  '18+0.13 9101
72+0.2 t=1.6 mm

121

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Next-generation PCB Relay Available in
24 Models

H Low profile: 15.7 mm max. in height

B Contains no lead inside and features cadmium-free
contacts ensuring environment-friendly use.

® Conforms to VDE0435 (VDE approval: C250
insulation grade for flux protection models; B400
insulation grade for fully sealed models), UL508
and CSA22.2.

B Meets VDEQ700 requirements for household
products according to VDE0110.

B Clearance and creepage distance: 10 mm/10 mm.

W Tracking resistance: CTI>250
(Both standard and class F type)

B L1446 Class F Coil Insulation system available.
B High sensitivity: 400 mw

Ordering Information

Classification Encl_osure Contact form
ratings SPST-NO SPDT DPST-NO DPDT
Standard General-purpose | Flux protection G2ZRL-1A G2RL-1 GZRL-2A G2RL-2
Fully sealed GZRL-1A4 GZRL-14 GZRL-2A4 GZRL-24
High-capacity Flux protection GZRL-1A-E G2RL-1-E — —
Fully sealed G2RL-1A4-E G2RL-14-E
Class-F General-purpose | Flux protection GZRL-1A-CF G2RL-1-CF G2RL-2A-CF GZRL-2-CF
Fully sealed G2ZRL-1A4-CF G2RL-14-CF G2RL-2A4-CF G2RL-24-CF
High-capacity Flux protection GZRL-1A-E-CF | G2RL-1-E-CF
Fully sealed G2ZRL-1A4-E-CF | GZRL-14-E-CF o —
Note: When ordering, add the rated coil voltage o the model number.
Example: G2ZRL-1A 12 VDC
Rated coil voltage
Model Number Legend
G2RL-LILICI-L1-L]
123 & s
1.  Number of Poles 4. Classification
; 1 pole None: General purpose
Z 2 poles E: High capacity (1 pale)
2. Contact Form 5. Approved Standards
MNone: CIPDT MNone: UL, CSA, VDE, UL Class B Insulation

A OPST-NO

3. Enclosure Ratings
None: Flux protection
4: Fully sealed

CF: UL, CSA, VDE, UL Class F Insulation
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Specifications

m Coil Ratings
Rated voltage 5VDC 12VDC 24 VDG 48 VDC
Rated current 80.0 mA 33.3 mA 16.7 mA 8.96 mA
Coil resistance 6250 360 0 1,440 2 5,368 0

Must operate voltage

T4 max, of the rated voltage

Must release voltage

10% min. of the rated voltage

Max. voltage

130% at 85°C of the rated voltage

Power consumption

Approx. 400 mW

J_ Approx. 430 mW

m Contact Ratings

Note: The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of £10%.

Number of poles 1 pole 2 poles
Contact material AgSn0; Aghi
Load Resistive load (cosi=1) Resistive load (cosj=1)
Rated load 12 A (16 A) at 250 VAC & A at 250 VAC
12 A (16 A) at 24 VDC & A at 30 VDG
(See note 2.) {See note 2.)
Rated carry current 124 (16 A) 8 A (TO'C)5 A (B5°C)
(See note 2.) {See note 2.)
Max. switching voltage 440 VAC, 300 VDC
Max. switching current 12 A (16 A) I&A
Max. switching power 3,000 VA {4,000 VA) I 2,000 VA

Note: 1. Values in parentheses are those for the high-capacity model,

2. Contact your OMRON representative for the ratings on fully sealed models.

m Characteristics

Item

1 pole

2 poles

Contact resistance

100 mil max.

Operate (set) time

15 ms max. {Approx. 7 ms typical}

Release (reset) time

5 ms max. {Approx. 2 ms typical)

Max. operating frequency

Machanical: 18,000 oparation/hr
Electrical: 1,800 operation/hr at rated load

Insulation resistance

1,000 M£2 min. (at 500 VDC)

Dielectric strength

5,000 VAC, 1 min between coil and contacts
1,000 VAC, 1 min between contacts of same polarity

5,000 VAC, 1 min between coil and contacts
2,500 VAC, 1 min between contacts of different polarity
1,000 VAC, 1 min between contacts of same polarity

Impulse withstand voltage

10 KV (1.2 % 50 ps) between coil and contact

Vibration resistance

Destruction: 10 10 55 to 10 Hz, 0.75 mm single amplitude (1.5 mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75 mm single amplitude (1.5 mm double amplitude)

Shock resistance

Destruction: 1,000 mis?
Malfunction:  Energized: 100 mis?
Mot energized: 100 m/s®

{Mechanical)

20,000,000 tions (at 18,000 operations/hr)

Ambient temperature

Operating:  —40°C to 85°C {with no icing)
Storaga: ~40°C 1o 85°C (with no icing)

Ambient humidity

5% to 85%

Weight

Approx. 12g

Standard: 20 relays/stick

Note: Values in the above table are the initial values.

m Approved Standards

UL508 (File No. E41643)

Model Contact form Coil ratings Contact ratings
GZRL-1A SPST-NO 31048 VDC 12 A at 250 VAC (General use)
GoRLA ST 12 A at 24 VDC {Resistive)
G2ZRL-1A-E SPST-MNO {High capacity) 16 A at 250 VAC (General use)
G2RL-1-E SPOT (High capacity} 16 A al 24 VUC (Resistive)
G2RL-2A OPST-NO 8 A at 277 VAC (General use)
GZRL-2 OPOT 8 A at 30 VDC (Resistive)
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CSA C22.2 (No. 14) (File No. LR31928) Electrlcal End urance Data

Model Contact form Coil ratings Contact ratings
G2RL-1A SPST-NO 910 48 VDO 12 A al 250 VAC (General usa) GZRL-1-E 16 A al 250 VAC (cosh=1) 30,000 operations min.
12 A &t 24 VDC (Resistive) 16 A al 24 VDG 30,000 operations min.
G2RL-1 SPOT & A al 250 VAC (cost=0.4) 200,000 operation min, (Normally open side operation)
G2RL-1AE SPST-MO (High capacity) 16 A al 250 VAC (General usa) & A at 30 VOC (LIR=7 ms) 10,000 operation min, (Mormally open side operation)
GZRL1-E SPOT (High capacity} 16 A al 24 VOC (Resislive) G2RL-1 12 A at 250 VAG (cosg=1) 50,000 operaions min,
12 Aat 24 VDO 30,000 operations min.
G2RL-2A DPST-NO 8 A al 277 VAC (General use) 5 A al 250 VAC (cosh=0.4) 150,000 operation min, (Normally open side operation)
G2RL-2 DPOT 8A a1 30 VDG (Resistive) 5 Aat 30 VDC (LIR=7 ms) 20,000 operation min, {Mormally open side operation)
G2RL-2 8 A at 250 VAC (cosh=1) 30,000 operations min,
VDE0435 (Licence No. 119650) 8 A at 30 VOC 30,000 operations min.
Model Contact form Coil ratings Contact ratings G2RL-1A-E F-‘!'Iol duty (A300), 259 VAL 250,000 operat!ons rrnn
GZRL 1 pole 5. 12, 18, 22, 24, 48 VDG 12 A at 250 VAG (cost=1) Pilot duty (A300), 125 VAC 150,000 operations min.
12 A at 24 VDG (L/R=0 ms) i s 2 .
AC15: 3 A at 2;{0 VAC ) Note: The results shown reflect values measured using very severe test conditions i.e., Duty: 1 sec ON/1 sec OFF
DC13: 2.5 A at 24 VDG, 50 ms Electrical endurance will vary depending on the test conditions. Contact your OMRON representative if you require more detailed
1 pole {High capacity) 16 A al 250 VAC (cosd=1) information for the electrical endurance under your test conditions.
16 A at 24 VDG (LIR=0 ms)
AC15: 3 A al 240 VAC (NO) . "
1.5 A al 240 VAC (NC)
| DC13: 25 A at 24 VDG (ND), 50 ms DlmenSK)ns
2 poles 8 A at 250 VAC (cosg=1} Note: All units are in millimeters unless otherwise indicated.
8 A at 24 VDC (L/R=D ms)
ACIS: 1.5A al 240 VAC G2RL-1A, G2RL-1A4 Terminal Arrangement/ Mounting Holes
DC13: 2 A at 30 VOC, 50 ms Internal Connection (Bottom View) & AT
(Bottom View) 55 hp‘,,", S

Engineering Data
Maximum Switching Capacity

i r_-‘_--—l_ﬂ‘ T :f_“—'%tzsl
e Ji [ e |

G2RL-1A, G2ZRL-1 GZRL-1A-E, G2RL-1-E G2RL-2A, G2RL-2
50 I 50 ! 'I'm T 50 T (2.3) 2
T T b *  Indicates average
§ §" 1 IAC res § dimensions, ‘IL o8
= = [ =
T \ o AC resisti
E " {_5} o ém G2RL-1, G2RL-14 Terminal Arrangement/ Mounting Holes
= S+ % it T it | Internal Connection (Bottom View) .01 di
E E D resistive E IIJIH Irlesustljve (Bottom View) 1838 hoeEs
8 2 load 2 Ioad 1{;;;12;; . .
= = = 1 - T (25
5 3, 3, K zJﬁs,r4y$ﬁiY )
E i f ! Pozs | i
05 05 05 15, 7max, [
: IS us‘s)-r s . e |
| N T TTT (2.3 = 20—
Y | o1 o * Indicat a5 e 05l -I‘-—n.s --u-—o.s
) G 2030 50 100 500 1,000 G 2030 50 100 5001000 ’ 10 2030 50 100 500 1,000 dln;gi;g:;emge % ™
Switching voltage (V) Switching voltage (V) Switching voltage (V)
emperature. Ambient Temperature. G2RL-1A-E, G2RL-1A4-E Terminal Arrangement/ Mounting Holes
vs Rated Carry Current vs Maximum Coil Voltage Internal Connection (Bottom View) ——
i (Bottom View) holsa :
20 250
GZAL ||M=_ GZRL-1 E| £ ‘[2'?"',"' S ‘L?{,}
- ZRL-1A -1 = 2amax. 12.5)% i 5 -- S
% 2 200 . I 1 # T !_-_ T gl
5§ 15 2 5 ; 7*5 ; i
=4 £ S (. |
a3 2 """‘--...._.“ 8 15 5| I____—___‘l
£ o ~— T T [2.3) =t 20
& 10— G2RLIAG F"—-l = e T i G Rl i * Indicates average js—— st beis i
B E 100 dimensions. 05
B £ 10
= G2RU2A GIRL2 1 2
50| Note:  The maximum coll voltage refers lo
the maximum value in a varying
range of operating power voltage,
1 not a continuous voltage.
0 10 20 30 40 50 60 70 BOB580100 0 10 20 30 40 50 60 70 B08590 lﬁl
Ambient Temperature (“C) Ambient Temparature ("C)

Note: Contact your OMRON representative for the dala on fully sealed models.
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G2RL-1-E, G2RL-14-E -

29max.
{288

12. Tmax.
(12.5)#

T TTT

i
;u; o.s-u-.l‘-l-—o 5 0.8

* Indicates average 35

dimensions.
05

12 Tmax

20max {12.5)%

" tzeeix —

G2RL-2A, G2RL-2A4

T || i
" Indicates average b osed bos 1,10.5

dimensions. [ix

G2RL-2, G2RL-24

1ﬂ2.?mu
29max. 12.5)%
(28.8]#

|
.*_.__l T T H
* Indicates average 35 ;u; o.5~|~‘u:l—n.5 08
05

dimensions.

T e

=
|
.

Terminal Arrangement/
Internal Connection
(Bottom View) " holes

PR }
T BN e
75 !
15?.m?x l_.\._.] 1 H
{155)# I_s__—?__ﬁv_51 ~1||______~|__1|

Terminal Arrangement/
Internal Connection

Mounting Holes
(Bottom View)

Eight, 1.3:0.1 d
(Bottom View) o g e
TTH ? 2.5
=
) |
e S
Terminal Arrangement/ Mounting Holes
Internal Connection (Bottom View) A i
(Bottom View) & e

Mounting Holes

(Bottom View) Eight, 1.3:01 dia

5

Precautions

Basic Information

Before actually committing any component to a mass-production
situation, OMRON sirongly recommends situational testing, in as
close to actual production situations as possible. One reason is to
confirm that the product will still perform as expected after surviving
the many handling and mounting processes involved in mass pro-
duction. Also, even though OMRON relays are individually tested a
number of times, and each meets strict requirements, a certain test-
ing tolerance is permissible. When a high-precision product uses
many components, each depends upon the rated performance
thresholds of the other components. Thus, the overall performance
tolerance may accumulate into undesirable levels. To avoid prob-
lems, always conduct tests under the actual application conditions.

General

To maintain the initial characteristics of a relay, exercise care that it
is not dropped or mishandled. For the same reason, do not remove
the case of the relay; otherwise, the characteristics may degrade.
Avoid using the relay in an atmosphere containing sulfuric acid
(503}, hydrogen sulfide (H;S), or other comosive gases. Do not
continuously apply a voltage higher than the rated maximum volt-
age to the relay, Never try to operate the relay at a voltage and a cur-
rent other than those rated.

Do not use the relay at temperatures higher than that specified in the
catalog or data sheet.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Impulse Withstand Voltage as High
as 10 kV with 4kV Dielectric
Strength: Ideal for Power Supply
Switching

® Creepage distance of 8 mm min. meets VDE
C250.

® Dielectric strength of 4,000 VAC min.
m SPST-NO types conform to TV-8 rating.
® DPST-NO types conform to TV-5 rating.

m |nternational 2.54mm terminal pitch.

AN@OO

Ordering Information

Contacts

SPST-NO

Mounting style Terminals

DPST-NO

General purpose PCB (straight)

G4W-1112P-US-TV8

G4W-2212P-US-TV5

Upper mounting Solder

G4W-11123A-US-TV8

G4W-22123A-US-TV5

Quick-connect

G4W-11123T-US-TV8

G4W-22123T-US-TV5

Note: When ordering, add the rated coil voltage to the model number.

Example: G4W-11123A-US-TV8 12 VDC
[ —

Rated coil voltage

Model Number Legend

12345 6 7 8 9

7. TV Ratings

8. Special Function
None: General-purpose

1. Contact Form 4. Mounting Style
11: SPST-NO None: Standard TVS:
22: DPST-NO 3: Upper mounting bracket TV8:
2. Contact Type 5. Terminals
1:  Single button P: Straight PCB
3. Enclosure Ratings A Solder Z:
2:  Unsealed T: Quick connect

6. Approved Standards

Full-wave rectifier

9. Rated Coil Voltage
12, 24,100 VDC

US: UL, CSA certified
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Specifications
= Coil Ratings
Single-side Stable Type
Rated voltage 12 VvDC 24 VDC 100 VDC
Rated current 66.7 mA 33.3 mA 8 mA
Coil resistance 180 Q 720 Q 12,500 Q
Coil inductance| Armature OFF | 0.93 3.7 61.8
(H) (ref. value) |Armature ON | 1.65 6.4 106

Must operate voltage

80% max. of rated voltage

Must release voltage

10% min. of rated voltage

Max. voltage

130% of rated voltage (at 23°C)

Power consumption

Approx. 800 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +15%.
2. Operating characteristics are measured at a coil temperature of 23°C.

= Contact Ratings

Item SPST-NO DPST-NO
Load Resistive load Inductive load Resistive load Inductive load
(coso =1) (cose = 0.4; L/R =7 ms) | (coso = 1) coso = 0.4; /R =7 ms)
Rated load 15A at 250 VAC; 10A at 250 VAC; 10A at 250 VAC; 7.5A at 250 VAC;
15A at 24 VDC 7.5A at 24 VDC 10A at 24 VDC; 5A at 24 VDC
Contact material AgCdO
Rated carry current 15A 10A
Max. switching voltage 250 VAC, 125 VDC
Max. switching current 15A 10A

Max. switching power

3,750 VA, 375 W

2,500 VA, 255 W

2,500 VA, 240 W

1,850 VA, 120 W

Failure rate (reference value)

100 mA at 5 VDC

= Characteristics

Contact resistance

30 mQ max.

Operate time

20 ms max. (mean value: approx. 13 ms)

Release time

5 ms max. (mean value: approx. 2.5 ms)

Bounce time

Operate: approx. 3 ms

Max. Operating Frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

100 MQ max. (at 500 VDC)

Dielectric strength

4,000 VAC, 50/60 Hz for 1 min between coil and contacts
2,000 VAC, 50/60 Hz for 1 min between contacts of different polarities (DPST-NO)
1,500 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

10,000 V (1.2 x 50 ps) between coil and contacts

Vibration resistance

Destruction: 10 to 55 to 10 Hz, 0.75mm single amplitude (1.5mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75mm single amplitude (1.5mm double amplitude)

Shock resistance

Destruction: 1,000 m/s?
Malfunction: 150 m/s?

Endurance

Mechanical: 5,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)

Ambient temperature

Operating: -25°C to 55°C (with no icing)

Ambient humidity

Operating: 5% to 85% RH

Weight

Approx. 29 g
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= Approved Standards
UL508 (File No. E41643)/CSA C22.2 No.14 (File No.LR31928)

G4W-22123A-US-TV5
G4W-22123T-US-TV5

Model Contact Form Coil ratings Contact ratings
G4W-1112P-US-TV8 SPST-NO 6 to 120 VDC 15 A, 250 VAC (general use)
G4W-11123A-US-TV8 15 A, 24 VDC
G4W-11123T-US-TV8 TV-8

1/2 hp, 125 VAC

1 hp, 250 VAC

3/4 hp, 240 VAC
G4W-2212P-US-TV5 DPST-NO 15 A, 250 VAC (general use)

10 A, 250 VAC (general use)
15 A, 24 VDC

TV-5

1/2 hp, 250 VAC

1/3 hp, 125/250 VAC

SEMKO (File No. 9346122, 9223128)

Contact form

Coil ratings

Contact ratings

SPST-NO

6-100 VDC

15/120 A, 250 VAC

DPST

6-120 VDC

10/80 A, 250 VAC

VDEO0435 (File No.1906, No.1907)

Contact form

Coil ratings

Contact ratings

SPST-NO

DPST-NO

6, 12, 24, 48, 100 VDC

15 A, 250 VAC (coso = 1.0)
10 A, 250 VAC (coso = 0.4)
15 A, 24 VDC (0 ms)

7.5 A, 24 VDC (40 ms)

10 A, 250 VAC (coso = 1.0)
7.5 A, 250 VAC (coso = 0.4)
10 A, 24 VDC (0 ms)
5 A, 24 VDC (40 ms)
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Engineering Data

Maximum Switching Power
G4W-1112P-US-TV8/-11123A-US-TV8/-11123T-US-TV8

iy il 7 o JIIL
A mducuvel\oed [( 0= 0.4), -{ {l-
20 mr“““' AC reswsnve loa
< e B
= AW
© 0 FE % =
9] s T
S 5 HN RReE -1
3 DC resigtive load” | ]
2 ,|oc mduct\ve \oad*“ N - +
= LR=7 o
CEER——- =t +
= ] | H
D os - } i
H |
0. ; :
0.1 | R Ll
) 5 10 20 50 100 200300
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Note: The maximum coil voltage refers to the maxi-
mum value in a varying range of operating
power voltage, not a continuous voltage.

Dimensions

G4AW-[J12P-US-TV

= 305max. =

- 19.5max,_
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G4AW-[]123T-US-TV
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T 38+0.2
175R -

Mounting Holes (Bottom View)
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Terminal Arrangement/Internal
Connections (Bottom View)

Terminal Arrangement/Internal
Connections (Bottom View)
G4W-11123A-US-TV8

L — s T T T T~
.}‘._\ =T i C)‘% —F
— 8L N . .
4 | '
1. 35 ’__F_ ’\7 L \]:, | B
G4W-11123T-US-TV-8
[
L, 18
’7 "
DR e
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A Y, |T ] 31 max.
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97

Tolerance: +0.2

f— 38 —|

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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PCB Power Relay - G8P

Compact, Low-cost 30-A Power
Relay for PC Board or Panel-
mounted Applications

= Compact, yet capable of switching up to 30-A Rated voltage 5VDC 9VDC 12 VDG 24 VDG 48 VDG 110 VDG
Rated current 185 mA 93 mA 77 mA 36 mA 19 mA 9 mA
loads.
) ' il resist 270 970 155 Q 660 Q 2,480 Q 12,400 Q
® Complies with UL873 and UL508 column A Coil resistance i

spacings (4" through air, %" over surface).

m UL Class F insulation standard.

m WVithstands of up to 6,000 V under 1.250 ps
impulse wave or ring wave.

m A selection of contact forms: SPDT and
SPST-NO.

® Quick-connect terminals versions ideal for PC
board and panel mounting.

® Flanged mounting available.

m |deal for home and industrial appliances,

HVAC (heating, ventilating, and air
conditioning), and many other applications.

PCB Power Re

lay - G8P OMRON

Specifications
= Coil Ratings

Must operate voltage

75% max. of rated voltage

Must release voltage

10% min. of rated voltage

Max. voltage

120% of rated voltage

Power consumption

Approx. 900 mW

= Contact Ratings

Note: The rated current and coil resistance are measured at a coil temperature of 23°C with tolerances of +10%.

Item

SPST-NO SPDT

Load

Resistive load (coso = 1)

Rated load

30 A at 250 VAC;
20 A at 28 VDC

20 A/10 A* at 250 VAC;
20 A/10 A* at 28 VDC

Contact material

AgCdO

Rated carry current

30 A

20 A/10 A*

Max. switching voltage

250 VAC, 28 VDC

Ordering Information

Max. switching current

AC: 30 A, DC: 20 A

AC: 20 A/10 A, DC: 20 A/10 A*

Classification Contact Form Enclosure Rating Max. switching capacity | 7,500 VA, 560 W 5,000/2,500 VA, 560/280 W*
Mounting style Terminals Opem Unsealed Fully Sealed Note: "NO contact/NC contact.
PCB mounting PCB SPST-NO G8P-1AP G8P-1A2P G8P-1A4P . g
= Characteristics
SPDT G8P-1CP G8P-1C2P G8P-1C4P
SPST-NO G8P-1ATP G8P-1A2TP G8P-1A4TP 100 mQ max.
SPDT G8P-1CTP G8P-1C2TP G8P-1C4TP Operate time 15 ms max.
Flanged mounting | Quick-connect SPST-NO - G8P-1A2T-F - Release time 10 ms max.
SPDT - G8P-1C2T-F - Max. Operating Frequency | Mechanical: 18,000 operations/hr
Electrical: 360 operations/hr (under rated load)
Note: 1. The contacts described above are AgCdO.
Insulati ist 100 MQ min. (at 500 VD
2. When ordering, add the rated coil voltage to the model number nsulation resistance min. (@ ©
Example: G8P-1AP 12 VDC Dielectric strength 2,500 VAC, 50/60 Hz for 1 min between coil and contacts
X 1,500 VAC, 50/60 Hz for 1 min between contacts of same polarity
Rated coil voltage
Impulse withstand voltage | 6,000 V (1.2/50 ps) between coil and contacts
Model Number L d
oael Rumber Legen Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.825-mm single amplitude (1.65-mm double amplitude) for 2 hours
Malfunction: 10 to 55 to 10 Hz, 0.825-mm single amplitude (1.65-mm double amplitude) for 5 minutes
cep-LJLJLJLI-LJ [J vbe . :
—_—— — — = — Shock resistance Destruction: 1,000 m/s? (approx. 100G)
12 3 4 5 6 Malfunction: 100 m/s? (@approx. 10G)
1. Number of Poles 3. Enclosure Ratings 5. Mounting Endurance Mechanical: 10,000,000 operation min. (at 18,000 operations/hr)
. . Electrical: 100,000 operations min. (at rated load
1: 1pole None: Open None: PCB mounting ° : )
2. Contact Form 2 Unsealed E: Flanged mounting Ambient temperature Operating: -55°C to 105°C (with no icing)
A SPST-NO 4: Fully-Sealed ' Ambient hormidi - S s
C: SPDT— 4. Terminals 6. Rated Coil Voltage mbient humidity Operating: 5% to 85%
. 5 9 12 24 48 110 Weight G8P-1CP: Approx. 21 g, G8P-1CTP: Approx. 24 g
P: Straight PCB for contacts and coil O'th ! t d’ 'IY It ilabl G8P-1C4P: Approx. 28 g, G8P-1C4TP: Approx. 31 g
T: Quick-connect (#250 terminals for contacts er rated coll voltages available.

and #187 terminals for coil)
TP: Quick-connect (#250 terminals) and

straight PCB for contacts,

and straight PCB for coil
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PCB Power Relay - G8P OMmRON PCB Power Relay - G8P OmRON

= Approved Standards
UL (File No. E41643)/CSA (File No. LR34815-101)

Dimensions

Note: All units are in millimeters unless otherwise indicated.

Type

Contact form

Coil ratings

Contact ratings

G8P-1A

SPST-NO

5to 110 VDC

30 A, 277 VAC (G.P/Res.)

= Open Types

Terminal Arrangement/Internal

30 A, 250 VAC, 100 k ops. (Res.)

20 A, 120-240 VAC, 70°C, 100 k ops. (G.P/Res.)
20 A, 28 VDC (Res.)

20 A, 240 VAC, 105°C, 100 k ops. (Res.)
1 hp, 125-250 VAC

2 hp, 250 VAC

A300 Pilot Duty

12FLA/72LRA, 250 VAC, 100 k ops.

20 FLA/96 LRA, 125 VAC, 100 k ops.

5 A, 250 VAC (Tungsten)

20 A, 120-277 VAC (Ballast)

G8P-1C

SPDT 5to 110 VDC

30 A/30 A, 250 VAC (Res.)
30 A/30 A, 277 VAC, 40°C, 100 k opns (NO) and
50 k opns (NC)

20 A/10 A, 28 VDC (Res.)

1/2 hp/ 1/2 hp, 125 VAC, 100 k ops.
2 hp/ 1/2 hp, 250 VAC

1 hp/ 1/4 hp, 125 VAC

B150 Pilot Duty

5 A/3 A, 250 VAC (Tungsten)

6 A/3 A, 277 VAC (Ballast)

20 A/15 A, 120-240 VAC, 105°C, 100 k ops. (Res.)
20 A/10 A, 120-240 VAC, 70°C, 100 k ops. (G.P/Res.)

Engineering Data

Maximum Switching capacity

G8P-1CP/1AP

Connections (Bottom View)

| Max_ 10,3
Typ. 0.4

G8P-1CTP/1ATP

Terminal Arrangement/Internal
Connections (Bottom View)

Mounting Holes (Bottom View)

254

1537614
254 2,54 —~|—=

.
(T

38
Note: Pin #4 is omitted on G8P-1AP.

Mounting Holes (Bottom View)

e 54 .
—_— . e — — - - 153 TE~1.4
[ I 3 4] 254 T
SPST-NO SPDT = Loa 0 1 S I I M—
—~ T T _ T [T — i L T [ -
< 1 < ! ! Max. 24 | | i I I
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o g 1 o i L=l | T T S ——— | |
£ [ £ A rjsllw: ala THET Max. 10.9 + I e
[ s b1- 3 = typ 104 [ 38 ; ]
° BT g T R " M_Fm_zzsa_s P i 1 i
=3 wnd 11 a 1000 1w VP L ;
S | O phoe resitie Yy . #250 Quick connect ¥
> = I H A 11
° ] B FHiea e T P i . = o
5 e o o o 8 % . 35
5 T
i Al : ot Note: Pin #4 is omitted on G8P-1ATP
; R SR NEgt hn e
q 0 50 ) 350 o L] A W00 2E0
Rated operating voltage (V) Rated operating voltage (V)
Endurance
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I | —_— — . T T 13
e ! ! | =~ = T T i S=
— =1 . 1 2 I s —H ol
g soa— | . | i 2 EeCh i s sl vy revn g
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Load current (A)
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135

136



PCB Power Relay - G8P OMmRON

= Fully-Sealed Types/Unsealed Types

Terminal Arrangement/Internal

Connections (Bottom View) Mounting Holes (Bottom View)

G8P-1C4P/1A4P/1C2P/1A2P

ol 254
%‘:'1‘:’5_'] R L e e R ¥
i | . a 4 o
f [ a2 i i 254 28
: ! L HHHH s
Max, 20.9 | )
M. 0 'Q} Max. 27.7 | g | g i iy
Typ. 27.2 : ! 3 I |
' 5 h H
T
b I L 102 H ‘
Max. 5.7 ——————J ] i
Typ. 5.2 v -
i 38
L Max, 14.1__| + t
Max, 524 1YP 136 38 i 1
Typ. 31.6 v
7 e L
55
T e Note: Pin #4 is omitted on G8P-1A4P/1A2P
04
S - ]
3.3z0a 1
oL IR %
128 ?.E"'l —+13.81—10.2 3.8
25
Terminal Arrangement/Internal . .
G8P-1C4TP/1A4TP/1C2TP/1A2TP Connections (Bottom View) Mounting Holes (Bottom View)
.54
#250 Quick connect o T e —— —‘] T 153 7.6 3.2
- | A s 254 254 ==
| i 1
2 EL '
i 2
| ! : e
! - | as) [ i
[ | | ’I l |
. 5 ] w2 :
| I T
L"_"_"_J 3.3} i
344 1
: N

55

Note: Pin #4 is omitted on G8P-1A4TP/1A2TP

T
Max. 28.3
Typ. 27.8

126

L
g L T 1
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PCB Power Relay - G8P OMmRON

= Flange Mounting Types

Mounting Holes (Bottom View)

G8P-1C2T-F/1A2T-F Terminal Arrangement/Internal
Connections (Bottom View)

#250 Quick connect

Max. 27.7 T
Typ. 27.2
7 Max. 32 43 4401
oBda Typ. 1.5 = #187 Quick connect . . :
Note: Pin #4 is omitted on G8P-1A2T-F
Max, 26,3
Typ. 278
T Max. 20.1
Typ. 196
S L 1
e P T 3 = T
L Max, 50,3 J
Typ. 48.8

Note: Allow air circulation within the sealed type G8P by removing the knock off nib from the cover after soldering and cleaning is
complete.

Precautions

Sealed Relays

Remove the vent hole tape seal from the cover after all soldering
and cleaning have been completed to allow air circulation within
sealed G8P Relays.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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PCB Power Relay - G4A PCB Power Relay - G4A OmRON

Miniature Single-pole Relay with = Contact Ratings
80-A Surge Current and 20-A 9
Switching Current '

m |deal for motor switching.

Rated load 20 A at 250 VAC

Rated carry current 20 A

Max. switching voltage 250 VAC

= Miniature, relay with high switching power and

long endurance.

m Creepage distance conforms to UL and CSA

standards.

® Highly noise-resistive insulation materials

Max. switching current 20A

Max. switching power 5,000 VA

Failure rate (ref. value)

100 mA at 5 VDC

Note: P level: Agg = 0.1 x 10'6/operation (with an operating frequency of 120 operations/min).

= Endurance

employed. ith Motor Load
wi otor Loa
m Standard model available with flux protection @ Loy
. P N P A Load conditions Switching frequency Electrical endurance
construction.
250 VAC: ON:15s 200,000 operations
H H Inrush current: 80 A, 0.3 s (cose= 0.7) OFF:1.5s
Orderlng Informatlon Break current: 20 A (cose = 0.9)
Classification Contact Form Model With Overload
#250 tab terminals/PCB coil terminals SPST-NO G4A-1A-E Load conditions Switching frequency Electrical endurance
PCB terminals/PCB coil terminals G4A-1A-PE 250 VAC: ON:15s 1,500 operations
Inrush current: 80 A (cose= 0.7) OFF: 99 s
Note: When ordering, add the rated coil voltage to the model number. Break current: 80 A (cosfe= 0.7)
Example: G4A-1A-E 12 VDC
Rated coil voltage With Inverter Load
Model Number Legend Load conditions Switching frequency Electrical endurance
_ _ 100 VAC: ON:3s 30,000 operations
G4A gg gg g VDC Inrush current: 200 A (0-P) OFF:5s
12 34 5 Break current: 20 A
1. Number of Poles 4. Special Function
1: 1 pole E: For long endurance . g
= Characteristics
2. Contact Form 5. Rated Coil Voltage
A PST-N , 12,24 VD 3
SPST-NO 5 C Contact resistance 100 mQ max.
3. Terminals -
None: #250 tab/PCB coil terminals Operate time 20 ms max.
P: Straight PCB/PCB terminals Release time 10 ms max.
. g . Max. Operating Frequency | Mechanical: 18,000 operations/hr
Specifications T
Insulation resistance 1000 MQ max. (at 500 VDC)
= Coil Ratlng Insulation resistance 100 MQ max. (at 500 VDC)
Dielectric strength 4,500 VAC 50/60 Hz for 1 min between coil and contacts
Rated voltage 5VDC 12 VDC 24 VDC 1,000 VAC 50/60 Hz for 1 min between contacts of same polarity
Rated current 180 mA 75 mA 37.5 mA Shock resistance Destruction: 1,000 m/s?
- - Malfunction: 200 m/s?
Coil resistance 27.8Q 160Q 640Q
Coil ind Arm OFF Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
oil inductance Armature - 0.8H 3:5H Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
(ref. value) Ammature ON | — 1.1H 4.8 H Endurance Mechanical: 2,000,000 operations min. (at 18,000 operations/hr)
Must operate voltage 70% of rated voltage max. Motor load: 100,000 operatipns mip. (ON/OFF: 1.5 s)
Inverter load: 30,000 operations min. (ON: 3 s, OFF: 5 s)
Must release voltage 10% of rated voltage min.
Ambient temperature Operating: -20°C to 60°C (with no icing)
Max. permissible voltage 160% of rated voltage at (23°)
Ambient humidity Operating: 5% to 85%
Power consumption Approx. 0.9 W
Weight Approx. 25 g

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
3. Max. permissible voltage refers to the maximum value in a varying range of operating power voltage, not a continuous voltage.

Note: The data shown above are initial values.
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PCB Power Relay - G4A

OomRrOoN

Engineering Data

Maximum Switching

Power

m
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Switching voltage (V) Switching current (A)

Note: All units are in millimeters unless otherwise indicated; dimensions shown in parentheses are in inches.

G4A-1A-E

30.5 max.
=---130.1)*

- Mounting Holes

(Bottom View)
Four,1.8 )" dia.

| 16 max.
(15.7)*

T Terminal Arrangement

23.5 max. /Internal Connections

23.3)*

@33 (Top View) (Bottom View)
)
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03 |

*Average value
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PCB Power Relay - G4A

OomRron

Precautions

Mounting

When mounting two or more relays side by side, provide a minimum space of 3 mm between relays.

Terminal Connection

The terminals fit FASTON receptacle 250 and are suitable for positive-lock mounting.
Do not apply excessive force on the terminals when mounting or dismounting the relay.

The following positive-lock connectors made by AMP are recommended.

Type

Receptacle terminals

Positive housing

#250 terminals (width: 6.35 mm)

AMP 170333-1 (170327-1)
AMP 170334-1 (170328-1)
AMP 170335-1 (170329-1)

141

AMP 172076-1 natural color
AMP 172076-4 yellow

AMP 172076-5 green

AMP 172076-6 blue

Note: The numbers shown in parentheses are for air-feeding.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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PCB Power Relay - GO9EA-1

OomRrOoN

PCB Power Relay - G9EA-1

OomRron

DC Power Relays Capable of = Ratings
Interrupting High-voltage, High- Coil
Current Loads Rated voltage Rated current Coil resistance Must-operate Must-release Max. Voltage Power
voltage voltage (see note 3) consumption
"A compact relay (73 X 36 x 67.2 mm (L x Wx 12 VDC 417 mA 28.8 Q 75% max. of 8% min. of rated | 130% of rated Approx. 5 W
H)) capable of switching 400-V 60-A/100-A 24 VDG 208 mA 1152 O rated voltage voltage voltage
DC loads. (Capable of interrupting
600 A at 300 VDC max.) 48 VDC 102 mA 469.3 Q
® The switching section and driving section are 60 VDC 862 mA 695.7Q Approx. 5.2 W
gas-injected and hermetically sealed, allowing 100 VDC 536 mA 1,864 0 Approx. 5.4 W

Note: 1. The figures for the rated current and coil resistance are for a coil temperature of 23°C and have a tolerance of +10%.
2. The figures for the operating characteristics are for a coil temperature of 23°C.
3. The figure for the maximum voltage is the maximum voltage that can be applied to the relay coil for period of 10 minutes at
an ambient temperature of 23°C. It does not apply to continuous operation.

these compact relays to interrupt high-
capacity loads. The sealed construction also
requires no arc space, saves space, and helps
ensure safe applications.

. . X Contacts
® Downsizing and optimum design allow no " — "
. . . . . em ated curren
restrictions on the mounting direction.
GOEA-1(-B) GOEA-1(-B)-CA
® Terminal Cover and DIN Track Adapters are
. ) . . p Rated load 60 A at 400 VDC, 100 A at 120 VDC 30 A at 400 VDC
also available for industrial applications.
UL/CSA | di Rated carry current 60 A 100 A
= approval pending.
PP P 9 Maximum switching voltage 400 V 400V
Maximum switching current 100 A 30 A

Model Number Structure
= Model Number Legend
G9EA-L-1I-[1-0J

12 3 4

1. Number of Poles 3. Coil Terminals
1: 1 pole B: M3.5 screw terminals
Blank: Lead Wire Output

4. Special Functions
CA:  High-current conduction (100 A)

2. Contact Form
Blank: SPST-NO

Note: Power-saving Models (with auxiliary contacts function)
are scheduled to be added to the lineup as special
function models.

Specifications
= List of Models

Models Terminals Contact form Rated coil Model
Coil terminals | Contact terminals voltage
Switching / current Screw terminals Screw terminals SPST-NO 12 VDC G9EA-1-B
conduction models Lead wires ig xgg GOEA-1
High-current Screw terminals 60 VDC G9EA-1-B-CA
conduction models Lead wires 100 VDC GOEA1-CA

Note: 1. Relays come with two M5 screws for the main terminals (contacts).
2. Relays with coil terminals and screw terminals come with two M3.5 screws.
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PCB Power Relay - G9EA-1 OMmRON PCB Power Relay - G9EA-1 OmRON

= Characteristics = G9EA-1(-B) Switching/Current Conduction Models

ftem GOEA-1(-B) GOEA-1(-B)-CA Maximum Switching Electrical Endurance Electrical Endurance
Contact resistance (see note 2) 30 mQ max. (0.6 mQ typical) | 10 mQ max. (0.3 mQ typical) Capacity (Switching Performance) (Interruption Performance)
Contact voltage drop 0.1V max. 0.1V max. z g " : ii : ; I ; ; I gé"-o"; = ===s: :
(for a carry current of 60 A) (for a carry current of 100 A) E 500 o B | fg . T T
g % 3 N\ Switching 120-VDC resistive| § 3.000 IWEEN] T
: g 0 - Inad (posilive dirsct o [
Operate time 50 ms max. £ ] 2 .a (poslive directian} {11 000 e :
Release time 30 ms max. 2 g ZEE: : : :g == I
& I
Insulation resistance | Between coil & contacts 1,000 MQ min. 50 i |
(see note 3) i i o2 e N e
Between contacts of the same polarity | 1,000 MQ min. = sof = P -
0 T
Dielectric strength Between coil & contacts 2,500 VAC, 1 min W= : s Ll = |m'e,m:,,n'g mﬂ_'\,'bé ,emfve
i i 5 005 ¥ ¥ ¥ 10— Ioad (positive direction) =
Between contacts of the same polarity | 2,500 VAC, 1 min e o
5 1 I S I 1 Y I 5 :
Impulse withstand voltage (See note 4.) 4,500 V 1 !
Vibration resistance | Destruction 10 to 55 to 10 Hz, 0.75-mm single amplitude % 0 50 100 300 500 1.000 T 3050 100 00 500 1. % % 50 160 300 500 1,00
(Acceleration: 2.94 to 88.9 m/s?) Switching voltage (V) Switching current (&) Switching currant (A}
Malfunction 10 to 55 to 10 Hz, 0.75-mm single amplitude
(Acceleration: 2.94 to 88.9 m/s?) C'arry Current vs Energlzlng
Time
Shock resistance Destruction 490 m/s? 5 100003 ;
Malfunction 196 m/s? E
Mechanical endurance (See note 5.) 200,000 ops. min. Z% i
Electrical endurance (See note 6.) 120 VDC, 100 A, 3,000 ops. min. | 400 VDC, 30 A, 1,000 ops. min. i \
1
400 VDG, 60 A, 3,000 ops. min. | 120 VDC, 30 A, 2,500 ops. min.
400 VDC, 30 A, 30,000 ops. min. | — e =
Short-time carry current 100 A (10 min) 150 A (10 min)
Maximum interruption current 600 A at 300 VDC (5 times) -
Overload interruption 180 A at 400 VDC 100 A at 120 VDC
(100 times min.) (150 times min.) T o 1 SR
Reverse polarity interruption -60 A at 200 VDC - Cany current (A)

(1,000 times min.)

Ambient operating temperature -40 to 70°C (with no icing or condensation) - GgEA-1 (- B)-CA ngh-current Conduc“on Models

Ambient operating humidity 5% to 85%

Maximum Switching Electrical Endurance Carry Current vs
Weight Approx. 310g Capacity (Switching Performance) Energizing Time
= 1.000 = —— 2 10,000 = = ESsss — = = 10060 = - -
Note: 1. The above values are initial values at an ambient temperature of 23°C unless otherwise specified. . -% e HH ! HH g : i
2, The contact resistance was measured with 1 A at 5 VDC using the voltage drop method. B o HHH— i !
3. The insulation resistance was measured with a 500-VDC megohmmeter. § | B \ mm'}‘gﬁ»ﬁ‘i‘;g;i;?’““__ Z ’RW%
4. The impulse withstand voltage was measured with a JEC-212 (1981) standard impulse voltage waveform (1.2 x 50 ps). B | J \ Il g HE HH
5. The mechanical endurance was measured at a switching frequency of 3,600 operations/hr. o : %Ei:;-'ci::alsaa 2 w : = £ w - 1 i \ EEEEEEI
6. The electrical endurance was measured at a switching frequency of 60 operations/hr. t H 5 i ’ : =
¥ : N
300
10 10
I 1
| T
1 | || HEEE 10 1] LI Il [T
% 36 50 100 300 500 1. [ 3 80 100 300 500 1,000 1 30 B0 100 300 500 1,001
Switching valtage (V) Switching cument [A) Carry eurrent (A}
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PCB Power Relay - G9EA-1 OMmRON

= All GOEA-1 Models

PCB Power Relay - G9EA-1 OmRON

Dimensions

Note: All units are in millimeters unless otherwise indicated.

Must-operate Voltage and Time Characteristic Vibration Malfunction

Must-release Voltage Distributions Model ith S T inal
PR = [ ]
@ 30 T 20 T =1 T T T
5 % sample: caean Mustoperatevorags| B [ sample Goea1 € [ Sample: GoeAT GYEA-1-B(-CA)
E Nurmber: 35 Must-release voltage E | Number 35 08 Number § Terminal Arrangement!
B 25 i | - fg Internal Connesctions
H : 18 i £29. Unconfirmed area ||| Two\. M5 {TOP VIEW)
E £ §or 1+
z 3 £ I
) |
@
15 10 o I
Confirmed area 2}
o4 4
W TH—{ s
5 g 175+
- | Note: Be sure to connect terminals with the
02 Toin: Bigdl e ": cormect polanty. Colls do not have polarity
), T3- -
o i 2 Mounting Hole Dimensions
: o | {TOP VIEW)
o 20 F [ w0 [ 104G 166 200 250 300 1 3 & 30 60 100

Parcentage of rated volage (%) Time {ms) Frequency (Hz) Two, j’ S-dia. holes

i 1 i I ) :;;-'
Vibration Resistance Shock Malfunction Shock Resistance f ; i
= 10,0 Unit: mis? 100 Dimension (mm} | Tolerance {mm)
& Sample: GOEA-1 Sample: GEEA-1 £ Sample; GOEA-1
o 8,0 Mumber: 5 MNurber: & @ gl Murmber 5 SRR 10 ar lower 0.3 s
g g 10 fo 50 0.5 e | st
é 6.0 E 6 50 or highar = (Termnal haight) '
a 40 % 4.0 4 ‘
2 “ g 105
Must- rate volt 1] -

=55 Must-operate valtage 2 Must-release voliage N i

a ~40 = Models with Lead Wires

s —6.

6.0 G9EA-1(-CA)
—8.0 —&0 Terminal Arrangement/
10.0 10.0 Two, M5 Intarnal Connections
: Start Adter test Start After test (TOP VIEW)

Characlerstics were measured after applying viseation
at a frequency of 10 10 55 Hz (single amplitude of 0.75
mm) to the test piece (not energized} for 2 hours sach
in 3 directions. The percentage rate of change is the

The value &t which mafunctien securred wes
magaured after applying shock to the test plece
3 bimes each In & diractions along 3 axes.

Characteristics were measured aller applying a shock
of 480 m~/s 1o the lest piece 3 limes aach in 8 directions
along 3 axes. The parcentage rate of changa is the
average value for all of the samples.

‘l‘?I

average vake for all of the samples

2 t--nI

T}z

- 4T ™ Note: Be sure 1o connect lamminals with the
L — 81— 4 comact polarity. Codls do net have polanty
SRR | W

Mounting Hele Dimensicns
{TOR VIEW)

o 23040 Two, 6 5-dia. holes
'i[‘DT
Dimenelen (mm) | Telerance {mm) —_—
10 o lower 0.3 GIEA-1 &72
- 12VOC 60.7
1010 50 =0.5 AR [Termiral haight)
50 or highar ] L px001
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PCB Power Relay - G9EA-1 OMmRON PCB Power Relay - G9EC-1 OmRON

Options DC Power Relays Capable of
Interrupting High-voltage, High-
current Loads

m A compact relay (98 x 44 x 86.7 mm (L x W x
= ] H)) capable of switching 400V, 200 A DC

- i 3 _ loads. (Capable of interrupting
- l Dimaension (mm} | Tolerance {mm) 1’000 A at 400 VDC maX.)

10 o lower 0.3

= Terminal Cover
POEA-C

o
I
i

s
@
&

‘;mf"h ? ® The switching section and driving section are
T T T - gas-injected and hermetically sealed, allowing
| ,J I_ ,Jl these F:ompact relays to interrupt hlgh—

bt a7 * Dimansions of cutauts for wiring. capacity loads. The sealed construction also
P A — requires no arc space, saves space, and helps
= DIN Track Adaptor ensure safe applications.

® Downsizing and optimum design allow no

restrictions on the mounting direction.

® Terminal Cover is also available for industrial
applications.

® UL/CSA approval pending.

PYEA-D

Model Number Structure
= Model Number Legend

D ion (mm) | Tolerance (mm)
t
be 2401 =] 10 or lower 0.3

50—+ 1010 50 05 GQEC-EH;].Q.Q

50 or higher 1 1 2 3 4

) E 1. Number of Poles 3. Coil Terminals

1: 1 pole B: M3.5 screw terminals (standard)
Blank: Lead wire output

=]
>
|

i

2. Contact Form
Blank: SPST-NO 4. Special Functions

Note: Power-saving Models (with auxiliary contacts function)
are scheduled to be added to the line-up as special
function models.

Specifications
= List of Models

Models Terminals Contact form Rated coil Model
voltage

Coil terminals | Contact terminals

Switching / current Screw terminals Screw terminals SPST-NO 12 VDC G9EC-1-B
conduction models - 24 VDC
Lead wires 48 VDG G9EC-1
60 VDC

100 VDC

Note: 1. Relays come with two M8 nuts for the main terminals (contacts).
2. Relays with coil terminals and screw terminals come with two M3.5 screws.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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PCB Power Relay - G9EC-1

OomRrOoN

= Ratings
Coil
Rated voltage Rated current | Coil resistance Must-operate Must-release Max. Voltage Power
voltage voltage (see note 3) consumption
12 VDC 938 mA 128 Q 75% max. of 8% min. of rated | 110% of rated Approx. 11 W
24 VDC 469 MA 5120 rated voltage voltage voltage
48 VDC 234 mA 204.8 Q
60 VDC 188 mA 320.0 Q
100 VDC 113 mA 888.9 Q

PCB Power Relay - GO9EC-1

= Characteristics

Item

G9EC-1(-B)

Contact resistance (see note 2)

30 mQ max. (0.2 mQ typical)

Contact voltage drop

0.1 V max. (for a carry current of 200 A)

Note: 1. The figures for the rated current and coil resistance are for a coil temperature of 23°C and have a tolerance of +10%.
2. The figures for the operating characteristics are for a coil temperature of 23°C.

3. The figure for the maximum voltage is the maximum voltage that can be applied to the relay coil for period of 10 minutes at

an ambient temperature of 23°C. It does not apply to continuous operation.

Operate time 50 ms max.
Release time 30 ms max.
Insulation resistance | Between coil & contacts 1,000 MQ min.
(see note 3.) Between contacts of the same polarity | 1,000 MQ min.

Dielectric strength Between coil & contacts

2,500 VAC, 1 min

Between contacts of the same polarity

2,500 VAC, 1 min

Impulse withstand voltage (See note 4.)

4,500 V

Vibration resistance | Destruction

10 to 55 to 10 Hz, 0.75-mm single amplitude
(Acceleration: 2.94 to 88.9 m/s?)

Malfunction 10 to 55 to 10 Hz, 0.75-mm single amplitude
(Acceleration: 2.94 to 88.9 m/s?)
Shock resistance Destruction 490 m/s?
Malfunction 196 m/s?

Contacts
Item Rated current
G9EC-1(-B)
Rated load 200 A at 400 VDC
Rated carry current 200 A
Maximum switching voltage 400 V
Maximum switching current 200 A

Mechanical endurance (See note 5.)

200,000 ops. min.

Electrical endurance (resistive load) (See note 6.)

400 VDC, 200 A, 3,000 ops. min.

Short-time carry current

300 A (15 min)

Maximum interruption current

1.000 A at 400 VDC (10 times)

Overload interruption

700 A at 400 VDC (40 times min.)

Reverse polarity interruption

-200 A at 200 VDC (1,000 times min.)

Ambient operating temperature

-40 to 50°C (with no icing or condensation)

Ambient operating humidity

5% to 85%

Weight Approx.

570 g

151

Note: 1. The above values are initial values at an ambient temperature of 23°C unless otherwise specified.
2. The contact resistance was measured with 1 A at 5 VDC using the voltage drop method.
3. The insulation resistance was measured with a 500 VDC megohmmeter.

4. The impulse withstand voltage was measured with a JEC-212 (1981) standard impulse voltage waveform (1.2 x 50 ps).

5. The mechanical endurance was measured at a switching frequency of 3,600 operations/hr.
6. The electrical endurance was measured at a switching frequency of 60 operations/hr.
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PCB Power Relay - G9EC-1 OMmRON PCB Power Relay - G9EC-1 OmRON

= GO9EC-1 Switching / Current Conduction Models = GO9EC-1 Switching / Current Conduction Models

Maximum Switching Electrical Endurance Electrical Endurance Vibration Malfunction Vibration Resistance

Energlzing time {s)

Capacity (Switching Performance) (Interruption Performance) £ W[ T & 59 Sormm G
1000 5 1,000 £ Sample: GEC-1 Uncorfirmed area || | ATEE 2
<" B =EEE: === g i == == i E | Number 5 5 4
= 5 = —— B 500 T 312 T 5
£ am I I =3 mi T g £ 30
5 I ] -4 | E 5
= T 7 =2 TTTT#00vDC m & * T g 5
2 woe————n % £ pated SR N | z g 20
5 OC resistve load 2 (positive direction) | 400-VDC 4 =
; o (MmN b E 1 : N =T g = —— resistive load = b 10 Must-relaase valtags —|
o CE— Sgs EEATNGE = g t 1 (posiive durection) : s i
. ' -
03 l T 0 T T Q86— Confirmed area - Heet-cps sl volmm
| | | &%
(X} : 10 ] a4
T ¥
1 : : : -3
- 006 5 T T [
e 003 ! 3 I 40
03 | T
| | | o 1 BRI -5.0
01 I om L] LI 1 LILLL LLLLL L 1 o S0 10 6001000 Start Adter test
10 0 50 100 300 500 1,00 10 W 50 () 300 500 1,000 10 50 100 500 1,000 10,000 Frequency (Hz) Chel;amelstlcsot}oe? IIEsESS'I:‘II'Dd :!ﬂ‘?r appl;nl!;i Irlgfranh?él
i g i ata frequency of 10 1o z (zingle ampltude of 0.
Switching vohtage (V) Switching current (A} Switching current (A) mm) to the test piece (nat energized) for 2 hours each
iri n 3 directions. The percenlage rate of change is the
- average value for all of the samples
Carry Current vs Energizin ust-operate Voltage an me Characteristic
Time Must-release Vol Distributions
Distrib?.lt?gn: oltage tributio Shock Malfunction Shock Resistance
=z 50 v
i 30 T T T T 30 - - - . . Unit: mis® az =3 ﬁ:m s g%&]
i é‘ Sample: GAEC-1 Must-operate voltage g Sample: GSEC-1 @ Operate lime| Sarnple: GOEC-1 LT §| 4
1 —t—F—t1= 2 Number: 35 Must-release voltage Murriber 32 Release time Number & e J =
| 5 25 8 25 L / X 530
1 % : Z
10,00 |— l E g 20
o\ 5 _g =
T ‘\ = Z i Must-operate vollage
1 \ Must-release voltage
i T -10
: 20
1 \ ’
mn‘—% %
t a N a0
| S -50
" : T 0025 40 60 50 W00 120 To 160 st Alatfest
100 300 500 700 1,000 0 10 20 30 40 50 B0 70 a0 0 £ 5 | 0 100 120 140 16.018.0
Carmy eument {(A) Percentage of rated voltage (%) Time: (ms) Charactenstes were measured aftor applying a shoek
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Tha valua at which mafunclion occurred was
measured iter applying snack to the test plece
3 times each n & giractions slong 2 axes.

of 480 m'is fo the test pece 2 imas each in & dirsctions
along 2 axes. The percentage rate of change is the
average value for all of the samples
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PCB Power Relay - GO9EC-1

OomRrOoN

Dimensions

Note: All units are in millimeters unless otherwise indicated.

Models with Screw Threads

G9EC-1-B

Tarminal Arrangement/
Internal Connections
(TOP VIEW]

]
ol

Tt

PCB Power Relay - GO9EC-1

OomRron

Options

Terminal Cover

*Dimensions of cutoul for winng

I H Te JI Dimension {mm) | Tolerance (mm)
: 12" 2
Note: Be sure to connect terminals with the X il Gt 10 ar lower +0.3
correct polarity. Cails do net have polarty I__ R e
. . -
Mounting Hole Dimensions A 50 ar higher +1

(TOR VIEW) T4

Two, MG or/& G-dia. holes

J S—

¥

Dimension (mm) | Tolerance (mm) .
10 o lawer +0.3 686 | | 8640
(Taminal |
10 to 50 +0.6 haight}
50 or highar +1
| r
i ; il |

Models with Lead Wires

G9EC-1

Terminal Arrangement!
Internal Connections
[ (TOP VIEW)

T v I
c ol

T+

/
Two, 8 2-dia. holes

Note: Be sure to sonnaect terminals with the
correct polarity. Coils do nat have polarity

Mounting Hole Dimensions
(TOP VIEW)

Two, ME or 8 5-dia, hales

T

Ma puts
-

L I— 6.7 —-|

o 23042—w

Dimension (mm) | Tolerance (mm}) " 23 1

10 or lower +0.3 cgm1 .

101te 50 05 i . T | e
; | tarminal

50 or higher 1 ! “:‘ai;’h";‘;“a

. B
105
[ - |

[3 —1

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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