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Safety Relay Unit

G9SA

* Four kinds of 45-mm wide Units are
available:
A 3-safety contact model, a 5-safety
contact model, and models with 3 safe-
ty contacts and 2 OFF-delay safety
contacts.
Also available are 17.5-mm wide Ex-
pansion Units with 3 safety contacts
and 3 OFF-delay safety contacts.

* Two hand controller (type Il C, EN 574)
¢ Simple expansion connection.

* OFF-delay models have 15-step OFF-
delay settings.

e Conforms to EN standards. (BG ap-
proval)

* Approved by UL and CSA.

* Both DIN track mounting and screw
mounting are possible.

* Suitable for PNP OSSD outputs of

safety sensors, F3SN, F3SH, F3S-B,
F3S-TGR, F3SL

The G9SA Series Offers a Complete
Line-up of Compact Units.

Ordering Information

Emergency-stop Units

Main contacts Auxiliary contact Number of input channels Rated voltage Model Category
24 VAC/VDC
PST-N PST-N 1ch lor2ch I ibl A-301
3PST-NO SPST-NC channel or 2 channels possible 100 10 240 VAC G9SA-30 ,
24 VAC/VDC
PST-N PST-N 1ch lor2ch I ibl A-501
5PST-NO SPST-NC channel or 2 channels possible 100 10 240 VAC G9SA-50
Emergency-stop OFF-delay Units
Main contacts | O ' -delay AU DR QIF el Rated voltage Model Category
contacts contact input channels time
24 VAC/VNDC
75s 100 1o 240 VAC G9SA-321-TO75 | \1ain contacts:
1 channel 4
24 VAC/VDC
3PST-NO DPST-NO SPST-NC or 2 channels 15s 100 1o 240 VAC G9SA-321-T15 OFF-delay
possible 24 t\(/)AC/(\)/DC contacts:
3
30 G9SA-321-T30
S 100 to 240 VAC
Note: The following 15-step OFF-delay time settings are available:
T075:0.5,1,1.5,2,25,3,35,4,45,5,55,6,6.5,7,and 7.5 s
T15: 1,2,3,4,5,6,7,8,9,10,11,12,13,14,and 15 s
T30: 2,4,6,8,10,12, 14, 16, 18, 20, 22, 24, 26, 28, and 30 s
Two-hand Controller
Main contacts Auxiliary contact Number of input channels Rated voltage Model Category
24 VAC/NDC
3PST-NO SPST-NC 2 channels G9SA-TH301 4 (lllc, EN574)
100 to 240 VAC

Expansion Unit

The Expansion Unit connects to a G9SA-301, G9SA-501, G9SA-

321, or G9SA-TH301.

Main contacts

Auxiliary contact

Model

Category

3PST-NO

SPST-NC

G9SA-EX301

4
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Expansion Units with OFF-delay Outputs
The Expansion Unit connects to a G9SA-301, G9SA-501, G9SA-321, or G9SA-TH301.

Main contact form Auxiliary contact OFF-delay time Model Category
75s G9SA-EX031-T075
3PST-NO SPST-NC 15s G9SA-EX031-T15 3
30s G9SA-EX031-T30

Note: The following 15-step OFF-delay time settings are available:
T075:0.5,1,1.5,2,25,3,35,4,45,5,55,6,6.5 7,and 7.5 s
T15: 1,2,3,4,5,6,7,8,9,10,11,12,13,14,and 15 s
T30: 2,4,6,8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, and 30 s

Model Number Legend
GOSA- [T

1 2345 6
1. Function
None: Emergency stop
EX: Expansion Unit
TH: Two-hand Controller
2. Contact Configuration (Safety Output)

0: None
3: 3PST-NO
5: 5PST-NO
3. Contact Configuration (OFF-delay Output)
0: None
2: DPST-NO
3: 3PST-NO
4. Contact Configuration (Auxiliary Output)
0: None
1: SPST-NC

5. Input Configuration (for G9SA-301/501/321)
None: 1-channel or 2-channel input possible
6. OFF-delay Time (Max. setting time)
None: No OFF-delay
TO75: 7.5 seconds
T15: 15 seconds
T30: 30 seconds
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Specifications

Ratings
Power Input

Item G9SA-301/TH301 G9SA-501 G9SA-321-TO)

24 VAC/VDC:24 VAC, 50/60 Hz, or 24 VDC
100 to 240 VAC:100 to 240 VAC, 50/60 Hz

Operating voltage range 85% to 110% of rated power supply voltage

Power supply voltage

Power consumption 24 VAC/VDC: 1.8 VA/1.7 W max. |24 VAC/VDC: 2.8 VA/2.6 W max. |24 VAC/VDC: 3.5 VA/3.3 W max.
(See note.) 100 to 240 VAC: 9 VA max. 100 to 240 VAC: 11 VA max. 100 to 240 VAC: 12.5 VA max.
Note: When an Expansion Unit is connected, the power consumption is increased by 2 VA/2 W max.
Inputs

Iltem G9SA-301/321-TLY/TH301 G9SA-501
Input current (See note.) |40 mA max. 60 mA max.

Note: When an Expansion Unit is connected, the input current is increased by 30 mA max.

Contacts
ltem G9SA-301/501/321-TL/TH301/EX301/EX031-TC]
Resistive load (cos ¢ =1)

Rated load 250 VAC,5 A
Rated carry current 5A
Characteristics
Item G9SA-301/TH301 G9SA-501/321-T0] G9SA-EX301/EX031-TCI
Contact resistance (see note 1) 100 mQ
Operating time 30 ms max. (not including bounce time)
Response time (see note 2) 10 ms max. (not including bounce time)
Insulation resistance (see note 3) 100 MQ min. (at 500 VDC)

Between different outputs

. : Between inputs and outputs

Dielectric - .
strength Between power inputs and outputs 2,500 VAC, 50/60 Hz for 1 min

Between power inputs and other inputs

(only for 100 to 240-V models)
Vibration resistance 10 to 55 Hz, 0.75-mm double amplitude
Shock Destruction 300 m/s?
resistance Malfunction 100 m/s?
Durability Mechanical 5,000,000 operations min. (at approx. 7,200 operations/hr)

Electrical 100,000 operations min. (at approx. 1,800 operations/hr)
Minimum permissible load (reference value) 5VDC, 1 mA

. Operating:-25°C to 55°C (with no icing or condensation
IO EWTS Strc))rage:?25°c to 85°C (w(ith no icing gr condensation) )
. . Operating:35% to 85%
STy St%rage:gs% to 85%
Terminal tightening torque 0.98 N-m
Weight (see note 4) Approx. 210 g ‘Approx. 2709 Approx. 130 g
Approved standards EN954-1, EN60204-1, EN574 (-TH301), UL508, CSA C22.2 No. 14
EMC EMI: EN55011 group 1 class A
EMS: EN50082-2 group 1

Note: 1. The contact resistance was measured with 1 A at 5 VDC using the voltage-drop method.
2. The response time is the time it takes for the main contact to open after the input is turned OFF.
3. The insulation resistance was measured with 500 VDC at the same places that the dielectric strength was checked.
4. Weight shown is for 24-VAC/VDC type. For 100 to 240-VAC type, add approximately 20 g.
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Application Examples
G9SA-301 (24 VAC/VDC) with 2-channel Limit Switch Input/Auto-reset

7

Timing Chart

Limit switches

S1and S2 - I

K1 and K2

(NC)

K1 and K2 ——
Feedback | (NO) T
eedback loop KM1 and KM2 —-| —

Kt (NC)

KM1 and KM2 ]
(NO)

<[

(0]
o
@
S

=]
[o]
o S1: Safety Limit Switch
with direct opening mechanism
| (D4N or D4B)
i S2: Limit switch
; KM1 and KM2: Magnetic Contactor
M: 3-phase motor
Note: This circuit achieves EN954-1
Safety Category 4.

G9SA-301 (24 VAC/VDC) with 2-channel Limit Switch Input/Manual-reset

7

Timing Chart

Limit switches
FLC S1and S2
Reset switch
IN] S3
K1 and K2
ﬁ 1 (NC)
| St Feedback loop K1 and K2
(NO)
1=
@ iKM1 KM1 and KM2
- (NO)
33 KM KM1 and KM2
\I/ (NO)
Open
PC input
PC output
KM3 : g s
S1: Safety Limit Switch
with direct opening mechanism
(D4N or D4B) 74
S2: Limit switch
S3: Reset switch
KM1 and KM2: Magnetic Contactor
KM3: Solid-state Contactor
M: 3-phase motor
Note: This circuit achieves EN954-1
Safety Category 4.
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G9SA-301 (100 to 240 VAC) with 2-channel Limit Switch Input/Auto-reset

-~

7 Timing Chart
Limit switches
S1and S2

K1 and K2
(NC)

K1 and K2

|Feedback loop (NO)
[

KM1 and KM2
kil (NC)
KM1 and KM2

KM2 (NO)
St: Safety Limit Switch
with direct opening mechanism
(D4N or D4B) :x

KMIW

KHMZ — S2: Limit switch
KM1 and KM2: Magnetic Contactor
M: 3-phase motor
Note: This circuit achieves EN954-1

Safety Category 4.

G9SA-301 (24 VAC/VDC) with 2-channel Emergency Stop Switch Input/Manual-reset

PLC Timing Chart
Emergency
stop switch S1
M | !DUT Reset switch
K1 and K2
Feedback loop KM (NC)

K1 and K2 [

I Lk

s2 KM2 \] \] Ij (KNNCI;) and KM2 P !
KM1 and KM2 ' '
(NO) . :
PC input | .
PC output :. [ !
KM3 1 I L ]
S1: Emergency stop switch

with direct opening mechanism
(A165E or A22E)
S2: Reset switch
KM1 and KM2: Magnetic Contactor
KM3: Solid-state Contactor
M: 3-phase motor
Note: This circuit achieves EN954-1
Safety Category 4.
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G9SA-321-TI (24 VAC/VDC) with 2-channel Limit Switch Input/Manual-reset

Z

- F_eﬂi_lglack loop

1

4

TH)
s (O
Sq n
L
Off delay
E‘i timer

circui

[
Control K1 ==
AR
t%'( [r e —

@é‘ég@

)

S1:

S2:
S3:
KM1 and KM2:
M:

Safety Limit Switch

with direct opening mechanism
(D4N or D4B)

Limit switch

Reset switch

Magnetic Contactor

3-phase motor

Timing Chart

Limit switches
S1and S2

Reset switch
S3

K1 and K2
(NC)

K1 and K2
(NO)

K3 and K4
(NC)

K3 and K4
(NO)

KM1 and KM2
(NC)

KM1 and KM2
(NO)

Operation
instruction

Motor rotation

OFF-delay time ——I—L—

Operation
instruction

Motor controller

K M1

Note: This circuit achieves EN954-1 Safety Category 4.
The OFF-delay output, however, achieves EN954-1
Safety Category 3.
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G9SA-321-TJ (24 VAC/VDC) + G9SA-EX031-TI with 2-channel Limit Switch Input/Manual-reset

Feedback loop
I
1

K1 |
1

IEEEEEE]

S1: Safety Limit Switch
with direct opening mechanism
(D4N or D4B) i

S2: Limit switch

S3: Reset switch

KM1, KM2,

KMB3, and KM4: Magnetic Contactor

M1, M2: 3-phase motor

Timing Chart

Limit switches
S1and S2

Reset switch
S3

G9SA-321-TC]
K1 and K2 (NC)

G9SA-321-TC]

K1 and K2 (NO)
G9SA-321-T(J

K3 and K4 (NC)
G9SA-321-T(J

K3 and K4 (NO)
KM1 and KM2
(NC)

KM1 and KM2
(NO)

Operation
instruction

Motor M1

rotation

G9SA-EX031

K1 and K2 (NC)

G9SA-EX-031
K1 and K2 (NO)

KM3 and KM4 “"g:""""'i

(NC) ;
KM3 and KM4
(NO)

Operation

instruction v ]

Motor M2 :/—\

T
'
'
T
'
|
'

rotation -
OFF-delay time 2 ——I—L—

Operation

instruction
,]Motor controller

"

Operation |
instruction
,1Motor controller H

K42

Note: This circuit achieves EN954-1 Safety Category 4.
The OFF-delay output, however, achieves EN954-1
Safety Category 3.
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G9SA-301 (24 VAC/VDC) with 2-channel Safety Area Sensor/Manual-reset

Timing Chart

F3SN-A Incident
Interrupted

Reset switch S1

. =1 ) K1 and K2
Emitter ~ Receiver (NC)
K1 and K2
= (NO)
~ KM1 and KM2
(NC)
= KM1 and KM2
~ (NO)
F3SN-A PC input |
F3SH-A PC output . T
1 .
I q
RS-485(A) (Gray) KM3 I
= RS-485(B) (Pink) FSSN—A: Safety area sensor
<| 3 |c — Y . S1: Reset switch
g2 | o |3 3| 5| @ KM1 and KM2: Magnetic Contactor
S| Z|2g = S| E| = o| E KM3: Solid-state Contactor
5| 2(9E| & gl 2| = S| 2|5 M: 3-phase motor
© £ 3 g3 g g ; 8 é % ) E1: 24-VDC Power Supply
9] - =5 = Q| 3
5 E §§é § § 2 § 8181zl 5 Note: This circuit achieves EN954-1
O O O Safety Category 4.
H g § 5
o jo% o
o © PLC
IN | Tout :
[ kvs 5' ‘
[ : |
._I,_'.:_e._e._‘.jP?,__Ck loop K3 1 ;
KML | %;
| uwn
St KME! tl b ,\:I
I —_ —_
Lo
T E1 f
H |
Ml t
TH
oy [ n
s'q .
E KM "" ! !
ontrol 3
reujt é ‘ 1
KME \
@ 6%
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G9SA-TH301 (24 VDC) with 2-hand Inputs/Auto-reset

I Timing Chart
i Sit l'_l _ !1 S1z . B‘ S11 (NC) - Ir""""""'"'
G“ T G,“ i S11 (NO) S '
. | (See note 1.) A T
S12 (NC) '

] S12 (NO)
KM1 and KM2 —
! (NC) ] ]
: KM1 and KM2 Lo
(NO)

0.5 s max.

Input time difference operates only
when the difference is 0.5 s max.

S11, S12: Two-hand pushbutton switches
Control circuit KM1 and KM2: Magnetic Contactor

[@j ]@ Note: 1. Use a INC+1NO switch for S11
4 and S12.

2. This circuit achieves EN954-1
Safety Category 4.
Typ Il C (EN 574)
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G9SA-501 (24 VAC/VDC) and G9SA-EX301 with 2-channel Limit Switch Input/Manual-reset

,Z/

Feedback loop

=

$3

OB
b

% clrcu| El:,_,_ =

pu
) [ (=) ] [ i ]

O

31 =~

ol &

N

7=
ST
L L
ia |
[ap =k
Th
&

3 3
e - ) 4 ADGHED E) i3
St: Safety Limit Switch

with direct opening mechanism
(D4N or D4B) 73

S2: Limit switch

S3: Reset switch

KM1 and KM2: Magnetic Contactor

M: 3-phase motor

Timing Chart

Limit switches S1 -

and S2 i : B

Reset switch .

S3 ;

G9SA-501 !

K1, K2, K3 and - .. i

K4 (NC) i |
G9SA-501 r—-———-—-‘

K1, K2, K3, and ¥ Ll L

K4 (NO) !
G9SA-EX301
K1 and K2 (NC) i i Note: This circuit achieves EN954-1 Safety Category 4.
G9SA-EX301 '_|

K1 and K2 (NO) , .
KM1 and KM2 ——--—1 '— —
(NC) . i
KM1 and KM2 [—"""'""""1

(NO)
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Dimensions
Note: All units are in millimeters unless otherwise indicated. The diagrams are drawn in perspective.
G9SA-301
G9SA-501
G9SA-321-T(] . Terminal A ;
G9SA-TH301 d ‘ erminal Arrangemen
G9SA-301 G9SA-501 G9SA-TH301
G9SA-321-T0J
1. BE0COD BEEOSO OB&O08
i ORORBE VVOREO| _ |00000@
= [} delay =
= = time =
= setting
= = switch
o DEOOBR BEOOEE| oo [@DROED
. \ BEB0O0S® BHHOED BOGO0O®
i G9SA-301: Twenty, M3
=5%  GYSA-501: Twenty-four, M3 Mounting Holes
46dia, -TX5=35 gggﬁ?ﬁs;m iwen:y-four, I\'\;Ilg Two, 4.2 dia. or M4
: - : Twenty-one,
3 E ) —‘ y J_| .._(5/_
SO000Q L BN
@OCJ!OOO OFF-delay time
= l V setting switch
76 max. 63 43 = (see note) Adz03
! = b/ﬁ—?\Connector cover L
660000
SOO000| ;
9 = (O ] U j}
F——45 max— ] __lg__ l-—35=aa
Note: The OFF-delay time setting switch is Rz ! 111 max.
found on the G9SA-321-TCJ only.
Mounting Holes Terminal Arrangement
gggﬁ'g%gg} T Two, 4.2 dia. or M4
- -TO 3
7 "c'l{'"_" G9SA-EX301

G9SA-EX031-T

7403 @
Bl

% H—" O\ OFF-delay time

10,
5 e setting switch
Eight, M3 G@| (see note)
59
4.6 dia. 77
S

T
B

8
o
76 max.&3 43 % %

OFF-delay time
(.yo setting switch
L (see note)
= 5.6

i
Note: The OFF-delay time setting switch is R2.2 ]
found on the G9SA-EX031-TCJ only. 17.5 max. 70 111 max.
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Installation
Internal Connections
G9SA-301 (24 VAC/VDC) G9SA-301 (100 to 240 VAC)

(See note 3.)(See note 1.)
G9SA-501 (100 to 240 VAC)
1)—-@

i

" a :!_Comrol. 2

i 5]
cirguit 1~ K:

(See note 3.) (See note 1.) (See note 3.)(See note 1.)

G9SA-321-TC1 (24 VAC/VDC) G9SA-321-TI (100 to 240 VAC)

i@i

2] ke f
Off delay ontrol
lellmer ]c reuit
* b
u & €
(See note 3.) (See note 1.) (See note 3.) (See note 1.)
G9SA-TH301 (24 VAC/VDC) G9SA-TH301 (100 to 240 VAC)
23

n

2321 T2

(See note 2.) (See note 2.)

G9SA-EX301

Note: 1. Use terminals A and B to switch reset mode.
A to B open: Manual reset
A to B closed: Auto-reset
2. Use terminals C and D to switch input conditions.
C to D open: DPDT input.
C to D closed: DPST-NC input. (Make sure T11 and
T21 are open.)

3. Use terminal T23 with + common 2-channel input.
When using T23, make sure that T21 and T22 are
open. For 1-channel input, make sure T12 and T23 are
closed.

4. With 100 to 240-VAC type, be sure to connect PE to a
protective ground. With 24-VAC/VDC type, if the power
supply is not connected to a protective ground, be sure
to connect PE to a protective ground.

5. With 24-VAC/VDC type, the power supply terminals A1
and A2 have polarities. A2 is the negative pole.
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Do not touch the terminal area of the Relays or the socket terminal
area (charged area) while power is ON. Electric shock will result.
Wiring
Turn OFF the G9SA before wiring the G9SA. Do not touch the termi-
nals of the G9SA while the power is turned ON, because the termi-
nals are charged and may cause an electric shock.
Use the following to wire the G9SA.
Stranded wire: 0.75 to 1.5 mm?
Solid wire: 1.0 to 1.5 mm?

Tighten each screw to a torque of 0.78 to 1.18 N-m, or the G9SA
may malfunction or generate heat.

External inputs connected to T11 and T12 or T21 and T22 of the
G9SA-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 Expansion Units
Turn OFF the G9SA before connecting the Expansion Unit.

When an Expansion Unit is being used, remove the connector cover
from the G9SA Safety Relay Unit (G9SA-301, G9SA-501, G9SA-
32100, or G9SA-TH301) and insert the connector of the Expansion
Unit’s connector cable.

Applicable Safety Category (EN954-1)

G9SA-series Relays meet the requirements of Safety Category 4 of
the EN954-1 standards when they are used as shown in the exam-
ples provided by OMRON. The Relays may not meet the standards
in some operating conditions. The OFF-delay output of models
G9SA-321-TL) and EX031-TLJ, however, conform to Safety Category
3.

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

Mounting Multiple Units

When mounting multiple Units close to each other, the rated current
will be 3 A. Do not apply a current higher than 3 A.

Connecting Inputs

If using multiple G9SA models, inputs cannot be made using the
same switch. This is also true for other input terminals.

F“

|

T 112 TiT Tz

G9SA G9SA

Earth Short

A positive thermistor is built into the G9SA circuits, so you can detect
earth short breakdowns and breakdown shorts between channel 1
and channel 2. If the short breakdown is canceled, reset is auto-
matic.

G9SA
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