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Safety Relay Unit

G9S

Ideal for Safety Door and Emergency
Stop Switch Circuits for Machines in

European Countries

B Two-pole slim models that are only 22.5 mm wide,
three-pole models that are only 68 mm wide, and
five-pole models that are only 91 mm wide are

available.

B OFF-delay models are available

B Incorporates LED indicators for monitoring built-in

relays.

8 Finger-protection construction.

B Both DIN track mounting and screw mounting

possible (two-pole models)

B Conforms to EN60204-1 (IEC204-1), EN954-1,
and approved by BIA.

Note:

Ordering Information

Basic Models

Be sure to refer to the Precautions on page 12.

Number of poles

Main contact form

Number of input channels

Model

Rated voltage

2

DPST-NO

1 channel

G9S-2001

2 channels

(G95-2002

24VDC

3 (see note)

3PST-NO

5 (see note)

5PST-NO

1 channel or 2 channels
possible

G9S-301

24 VDC

100 VAC

200 VAC

240 VAC

G8S-501

24 VDC

100 VAC

200 VAC

240 VAC

Note:
OFF-delay Models

Auxiliary contact is SPST-NC.

Number of
poles

Main contact
form

OFF-delay form

Number of input
channels

Model

OFF-delay time

Rated voltage

3 3PST-NO

DPST-NO

1 channel or 2
channels possible

G9S-321-TO1 1s

24 VDC

100 VAC

200 VAC

240 VAC

G9S-321-T10 10s

24 VDC

100 VAC

200 VAC

240 VAC

G9S-321-T30 30s

24 VDC

100 VAC

200 VAC

240 VAC

Note:

Each model has an SPST-NC auxiliary contact.
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Model Number Legend:
GOS-{ 100010
i 2 3 4 5
1. Contact configuration (safety output) 4. Input configuration
2: DPST-ND None: 1-channel or 2-channel input possible
3: 3PST-NO 1: 1-channel inpul
5: 5PST-NO 2: 2-channel input
2. Contact configuration (OFF-delay ouiput) 5. OFF-delay time
0: None None: No OFF-delay
2: DPST-ND TO1. 1 second
3. Contact configuration (auxiliary output) T10: 10 seconds
0: None T30: 30 seconds
1: SPST-NC
Specifications
® Ratings
Controller Block Contact
Model Rated Rated Rated power tem G95-301 G95-2001
voltage current consumption G95-501 G95-2002
G95-2001  [24VDC | 66 mAt20% | Approx. 1.6 W G9S-321-7
G9S-2002 Rated load 3 Aat240 VAC; 5 A at 240 VAC;
G95-301  [24VDC  |625mAI20% | Approx. 1.5 W {see note) cosb=04
100VAC | 30mAt20% _f Approx. 3 VA AC15 3 A at240 VAC; cosb = 0.3,
200VAC | 15mAza0% | (60 H2) (IEC-947-5-1/ | 6,050 operations
240VAC | 125 mA£20% Table 4)
95-50 0 3W DC13 1A at24 VDC; L/IR=100 ms:
695-501 24VDC | 127 mA%20% | Approx (IEC-947-51/ | 6,050 operations
100 VAC | 55mA+20% | Approx. 5.5 VA Table 4)
200 VAC [ 275 mAt20% | (B0 H2) Rated carry oA
240 VAC 22.9 mA+20% current
G9S-321-T[71 | 24 VDC 150 mA+20% | Approx. 3.6 W Max. switching 250 VAC, 24 VDC
100 VAC | 61 mA+20% | Approx. 6.1 VA voliage
200 VAC | 30.5 mAz20% | (60 Ho) Max. switching AC: 1,250 VA
240 VAC _| 25.4 mA20% c2pacty :
- - N Min. permissible | 50 mA at 24 VDC
Note: The above ratings are at an ambient temperature of 23°C. load (operating frequency: 60 operations/min.)

Note: If the load is 5 A at 240 VAC, the servica |
times.

ife will be 40,000
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G9S OMRON G9S
® Characteristics
ltem G9S-2001 G9S-301 G9S-501 G98-321-T]
G98-2002
input voltageffrequency 24 VDC+10%, 24 VDC+10%, 50/60 Hz 100 VAC1:10%, 50/60 Hz
50/60 Hz 200 VAC+10%, 50/60 Hz 240 VAC1:10%, 50/60 Hz
Fuse protection 04 A
Contact form of safety circuit DPST-NO 3PST-NO 5PST-NO 3PST-NO
Contact form of auxiliary circuit --- SPST-NC SPST-NC SPST-NC
Contact form of safety OFF-delay circuit DPST-NO
Contact resistance 200 mQ 300 mQ max. {(measurement conditions: 5 VDC, 10 mA, voltage
drops )
Operate time (Rated voltage 50 ms 300 ms max. 300 ms
Release time operation, does not 50 ms 100 ms max. 100 ms;
include bounce time) OFF-delay: 1, 10
5, 30s
Max. switching Mechanical 1,800 operations/hr
frequency Rated load 1,800 operations/hr
Insulation resistance (at 500 VDC) 100 MQ min. between control circuit and the safely and auxifiary circuits, between the
safety circuits and auxiliary circuits, and between safety circuits
Rated insulation voltage 250V
P.D. 3 (outside), P.D. 2 (inside)
(IEC664-1, DIN VDE 0110/'89)
Rated impulse withstand voltage 4 kv
Overvoltage category 3
(IEC664-1, DIN VDE 0110/'89)
Dielectric sirength 2,500 VAC (50760 Hz for 1 min.) belween control circuit and the safety and auxiliary
circuits, between the safety circuits and auxiliary circuits, and between safety circuits
Vibration Destruction 1010 55 Hz, 0.75-mm double amplitlude
ist
(IEC68-2-6) Malfunction 1010 65 Hz, 0.5-mm double ampliude
Shock resistance | Destruction 300 nvs2 (approx. 30G) for 11 ms
(IEC68-2-27) Malfunction 50 m/s? (approx. 5G) for 11 ms
Minimum applicable load (P standard 24 VDC, 50 mA
reference value)
Ambient temperature Operating: - 25°C to 55°C
Storage:  -25°C to 55°C
Ambient humidity Operating: 38% to 85% RH
Storage:  38% lo 85% RH
Degree of Terminals 1P20
protection
(IEC529) Enclosure iP40
Teminal tightening torque 10 kgf » cm (0.98 N « m)
Weight (see note) Approx. 180 g ’ Approx. 365 ¢ Approx. 550 g l Approx. 580 g
Approved standards UL508, CSA22.2 No. 14, EN954-1, ENG0204-1
EMC EMI: EN55011 group 1 class A
EMS EN50082-2

Note: These weights are for DC models. AC models are 200 g heavier.
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G9S OMRON G9S
® Life Expectancy
Mechanical life 1,000,000 operations min. with a switching fraquency of approx. 1,800 operations/h
Electrical life 100,000 operations min. at the rated load with a switching frequency of approx. 1,800 operations/h
Life Expectancy Curve
(240 VAC, cos¢ = 0.4, cosp = 1)
100
g b -
2
g
_§ " |- . GOS (two-
2 o Y >« J pols models) |
g N —
—ef GIS (three-pole and [ “em{
§- ﬁve-p(ola’erfo%c:)zan /G7S
* \
-
Ll IN V]
08} e — —

Contact current (A)

Application Examples
G9S-2001 with Single-channel Manual-reset Emergency Stop Switch Input
| Timing Chart

S1 J\L' | L] 1 Feadback loop
0 P N 4 Emergency stop
@ switch §1

12

o |

Limit swilch
§2

K and K2
(NC)

K1 and K2
(NQ)

KM1 and KM2
(NC)

KM1 and KM2
(NO)

S1: Limit swilch

S2: Starter switch
KM1 and KM2: Magnet Contactor
M: 3-phase motor
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G9sS OMRON G9S

G98-2001 with Single-channel Auto-reset Limit Switch input

Timing Chart

Limit switch $1

Feedback hop K1 and K2
(NC)

K1 and K2
(NO)

KM1 and KM2
{NC)

KM 1 and KM2
(NO)

S1: Safety Limit Switch
with positive opening mechanism
(D4D and D4B)

KM1 and KM2: Magnet Contactor

M: 3-phase motor

G9S-2002 with 2-channel Manual-reset Emergency Stop Switch Input

Timing Chart
) Emergency stop
Feedback loop switch 81
j Limit switch
T $2
K1 and K2
(NC)
[ K1 and K2
— (NO)
KM1 and KM2
(NC)
KM 1 and KM2
(NO}
S1: Emergency stop swilch ]
with positive opening mechanism

S2: Starter switch
KM1 and KM2: Magnet Contacior
M: 3-phase motor
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G9S

G9S-2002 with 2-channel Auto-reset Limit Switch Input

Feenhack bop

) ) 3D—(13
+ T
D
K1 w.,’.’:\
™
K2 f———
A a«{ Contro)
b 4 \' b={ Circuit
< K2
2, ) 4)

6

7.
7

[

Ka\Ks \ K3\ k2

loop

Faedback

]

G9S-301 (24 VDC) with 2-channel Limit Switch Input

Timing Chart

Limit switch $1
K1 and K2
{NC)

K1 and K2
(NO)

KM1 and KM2
(N

KM 1 and KM2
(NO)
S1
S2:

Timing Chart

Limit switches
$1 and §2

Starter switch
s3

KM1 and KM2:
M:

Limit swilch
Safety Limit Switch
with positive opening mechanism
D4D and D4B)
a%ne! Contactor
3-phase motor

K3 (NC)

K3 (NO)

K1 and K2
(NC)

K1 and K2
(NO)

KM 1 and KM2
(NC)

KM1 and KM2
(NO)

PC input

PC output

KM3

S1:
S2:

33
KM1 and KM2:
KM3:

M:

Limit switch

Safety Limit Switch

with positive opening mechanism
D4D and D4B)
tarter switch

Magnel Contaclor

G3J Solid-state Contactor

3-phase motor

PAGE:
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G9S

G95-501 (AC Model) with 2-channel Limit Switch Input
Liigadf

IFRRH)
n
2
x
z

\ )
— Feodback KMz b \

R y
;™

. ‘ Ay (K
I \ J AL A
1K3LK1 \ K3 K \\KSJL.«. 4 8 '\ A ke ’\F)
]
|

w [}
JR S

G9S-321-TL | (24 VDC) with 2-channel Limit Switch Input

]

Operation
instruction X
SR Motor contiollel

Timing Chart

Limit switches
S1 and 82
Starter switch
S3

K3 (NC)

K3 (NO)

K1 and Kz
(NC)
Kt and K2

(NO)

K4 and K5
(NC)

K4 and K5
(NO)

KM1 and KM2
(NC})

KM1 and KM2
(NO)
S1: Limit switch
52: Safety Limit Swilch
with positive opening mechanism
D40 and D4B)
S3: tarter switch

KM1 and KM2: Magnet Contactor
M: 3-phase molor

Timing Chart

Limit switches
S$1 and 82

Starter swich
S3

K3 (NC)

K3 (NO)

K1 and K2
(NC)

K1 and K2
(NO)

Ka and K5
(NC)

K4 and K§
(NO) "
.

KM1 and KM2 m . i '
(NC) .

KM1 and KM2
(NO)

QOperation
nsiruclion

Motor rotation

OFF-delay time —‘L*‘L"

S1: Limit switch

S2: Safety Limit Swilch
with positive opening mechanism
(D4D and D4B)
Starter switch

S3:
KM1 and KM2: Magnet Contactor
M: 3-phase motor
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G9s

G9S-301 (24 VDC) with 2-channel Emergency Stop Switch Input

Timing Cha

Emergency sfop
switch 1

Starter swilch
82
K3 (NC)

K3 (NO)
K1 and K2
(NC)

K1 and K2
(NO)

KM1 and KM2
(NC)

KM1 and KM2
(NO})

PC input

PC output

rt

PEAREL L

KM3

S1:

82:

KM1 and KM2:
KM3:

M:

G9S-501 (AC) with Single-channel Emergency Stop Switch Input

L )ﬁ
RN

n«s\m \K3\K2 \Ka I

Timing Chart

Emergericy slop
swilch §1

Starter switch
5]

Emergency stop switch
Starter swiich

Magnet Contactor

G3J Solid-state Contactor
3-phase molor

K3 (NC)

K3 (NO)

K1 and K2
(NC})

K1 and K?
(NO)

K4 and K5
(NC)

K4 and K5
(NO)

KM1 and KM?
(NC)

KM1 and KM2
(NO)

S1

S2:
KM1 and KM2:
M:

Emefgenry stop switch
Starter switch

Magnet Contactor
3-phase motor
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G9S OMmRON G9s

G98-321-T'] (24 VDC) with Single-channel Limit Switch input

Timing Chart
Limit switches
&1 .
— } )
1 Starter switcl H
", Foedback S;l or switch l H
: r ' @ /! AI,QOp N
i : 12! ’ N K3 (NC)
i i : . KM1
¢ ' P K3 (NO)

“ ’ 'SZ KM‘J '

— K1 and K2 - ) m
Open (NC)
K1 and K2 o
(NO)

K4 and K5

C)

K4 and K&
(NO)

C) %am KM2 m__‘ ) E _'

KM1 and KM2
(NO)

bl *\Ka\\m \ K3‘l(2 'Ka
.- ﬁtg

Operation
instruction

Mofor rotation

St Safety Limit Switch
wilh positive opening mechanism
) D4D and D4B)
Oparation S2: tarter switch

instruction

KM1 and KM2: Magnet Contactor
3-phase motor

Timing Chart

Limit switches
$1 and S2 (NC)

Limit switches
$1 and 82 (NO)

K3 (NC)

f 12 ﬁ4 Fesadbhack
: I K3 (NO)

K1 ang K2
(NC)

K1 and K2
(NO)

KM? and KM2
(NC)

KM1 and KM2
(NO)

i1 51: Limit switch

82: Safety Limit Switch
with posilive opening mechanism
(D4D and D4B)

A};M1 and KM2: Magnel Contactor

3-phase motor
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G9S OMRON GO9S

Dimensions

Note: Al units are in millimeters unless otherwise indicated.

G98-2001
G95-2002

Note: This is an average value.

G9S-301

—
[}
G

X

t \ Eightesen, M3.5
e b9

1M1 max, =]

G9S5-321-T] |
G9S-501

Y Twanty-four, M3.5

R e ammanea X: 1

190900 . @9OHE
o |
l o ' 3 o .
76 max. g3 e o 'L e —_—
[ e l
N My 1 ]
et KAl e 1105 LS 5 111 max.
M
4 §1 max. ——f

10
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G9S OMRON G9S
Installation
B Internal Connections
G9S-2001 G9S-2002
1+ A
0
™

SA

. Cireuit

Controi

!
KaYn KS\KZ ks £\

gm I

Ak .

3\ k1 \ k3\k2 \Kx B
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Precautions
Wiring Fuse Replacement (Three- and Five-pole Mod-

Be sure o turn off the G9S before wiring the G9S. Do not touch the
terminals of the GIS while the power is turned on, because the ter-
minals are charged and may cause an electric shock.

Use the following to wire the G9S.

Strand wire: 0.75 to 1.5 mm?

Steel wire: 1.0 to 1.5 mm?2

Make sure that each screw is tightened to a torque of 0.78 10 1.18
Nem (8 1o 12 kgfeam), or the G9S may malfunction or generale heal.
External inputs connected to T11 and T12 or T21 and T22 of the
G9S-301 must be no-voltage contact inputs.

PE is a ground terminal

When a machine is grounded at the positive, the PE terminal should
not be grounded.

Mounting Multiple Units

If the output current is 3 A or more, make sire that there is a mini-
mum distance of 50 mm each between all adjacent G9S Units.
(24-VDC models do nol require this spacing.)

50 mm min

!

els)

The power input circuit of the GO9S includes a fuse to protect the G9S
from damage that may be caused by short-circuiting. The fuse is
mounted to the side pane!l. Use the following type of fuse as a
replacement.

Lillel Fuse 218.4 {rated current 0.4 A), IEC127 approvail,

Use a flat-blade screwdriver to remove the fuse cover.
Be sure 10 turn off the G9S before replacing the fuse.

i

Applicable Safety Category (EN954-1)

All G9S-series Relays fall under Safety Category 4 of EN954-1 ex-
cept the G9S-321-T and G9S-2001. The G9S-32I-T has an OFF-
delay output biock faliing under Safety Category 3 and G9S-2001
falls under Safety Category 1.

The above is provided according o circuit examples presented by
OMRON. Therefore, the above may not apply to all operating envi-
ronments

The applicable safety category is determined from the whole safely
control system. Make sure that the whole safely control system
meets EN954-1 requirements.

Wire the G9S-2001 or G9S-2002 for auto-reset. If either one of them
is connecled to a manual-reset switch, ENG54-1 reguirements will
not apply.

Safety Category 4 of EN954-1

Wire the G9S-2001 or G9S-2002 for autoresel. If either one of them
is connacted to a manual-reset swilch, ENG54-1 requirements will
not apply.

Apply 2-channel external input to the T11 and T12 terminals and
T21 and T22 terminals through switches each incorporating a force-
separation mechanism. If limit switches are used, make sure that at
least one of them incorporates a force-separation mechanism.
Refer to Application Examples and inpul a signal for the normally-
closed conlact of the contactor (i.e., input to X1 of the G95-301, X2
of the G9S-501, or X2 of the G95-321-T).

Be sure to ground the PE terminal. If the relay is operating with DC,
the power supply may be grounded instead.

eeooo

Fuse

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

Cat. No. J109-E1-3

In the interest of product improvement, specifications are subject to change without notica.

OMRON Corporation

industrial Control Components Division

28th F1., Crystal Tower Bldg.,

1-2-27, Shiromi, Chuo-ku,

Osaka 540-6028 Japan

Phone: (81)6-949-6025 Fax: (81)6-949-6029
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