Logical AND Function Adds
Flexibility to Various Safety

Circuits

&) ce

GIJS @

LISTED

‘A
. For the most recent information on models that have been certified for
A Be sure to read the Safety Precautions on page 45. safety standards, refer to your OMRON website.
G9SX Series Function LIST
Model GI9SX-AD322-T15 | G9SX-ADA222-T15
G9SX-BC202 G9SX-AD322-T150 | GOSX-ADA222-T150 G9SX-GS226-T15 | G9SX-SM032 G9SX-NS202 | GISX-NSA222-T03
; Non-Contact Non-Contact
Basic Unit Advanced Unit | Advanced Unit SSa'fteta('Guard.t M S'tta nqstllllj it Door Switch Door Switch
Specifications Wil Sl opitorngibg Controller Controller
(st - 1 2 1 . 1 1
Logicaland (Semi-conductor) | (Semi-conductor) | (Semi-conductor) (Semi-conductor) | (Semi-conductor)
connection EIfieh 1 2 1 1 1
utputs (Semi-conductor) | (Semi-conductor) | (Semi-conductor) | (Semi-conductor) |~ (Semi-conductor) | (Semi-conductor)
Emergency = . =
Stop Switches o O O O
Safety Door
Switches © © © © - - ©
Non-Contact
ﬁ]afz:y Door Switches |- - --- --- -—- O @)
Py (D40A/D40Z)
device Safety Light
afety Lig . . .
Curtains © © © ©
Motor
(single-phase / | - - - - O - -
three-phase)
Number of safety input I
devices connected 1 1 1 2 (Switching) 1 1 1
No. of input channels 1or2channels |1or2channels |1or2channels |1or2channels |-- 1 channels 2 channels
2 3 2 2 2 2
[t En e (Semi-conductor) | (Semi-conductor) | (Semi-conductor) | (Semi-conductor) | (Semi-conductor) | (Semi-conductor)
2 2 2 2
ORISdelRVadiy — (Semi-conductor) | (Semi-conductor) | (Semi-conductor) | - (Semi-conductor)
30s
Satstyga [MaxORECelavl) 155150 s 15 /150 s 155 (Judgment time | - 3s
outputs time #*1
of stop)
Safety standstill | . . . 3 . .
detection output (Semi-conductor)
Connec_tion of . o o o . . o
expansion unit
2 2 2 6 (Semi- 2 2 2

Auxiliary outputs

(Semi-conductor)

(Semi-conductor)

(Semi-conductor)

conductor) k2

(Semi-conductor)

(Semi-conductor)

(Semi-conductor)

Guard Switching

O

Model | G9SX-EX401 G9SX-EX041
Specifications Expansion Unit | Expansion Unit
Instantaneous |4 PST-NO -
Safety OFF-delayed - 4 PST-NO
outputs  ['max. OFF-
; -- *3
delay time

Auxiliary outputs

1
(Semi-conductor)

1
(Semi-conductor)

1. The OFF-delayed output becomes an instantaneous output by setting the OFF-delay time to 0 s.(Excluding G9SX-SM).
*2. Including external indicator output (UA/UB).
%*3. The OFF-delay time is synchronized to the OFF-delay time setting in the connected Advanced Unit (G9SX-AD-[/G9SX-ADA-]).
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G9SX Series
Flexible Safety Unit (Advanced Unit/Basic Unit/Expansion Unit)

G9SX-ADLI/BC/EX

Logical AND Function Adds Flexibility o\ o@)us
to I/0 Expansion W e

* Facilitates partial or complete control system setup.

* Solid-state outputs (excluding Expansion Units).

* Detailed LED indications enable easy diagnosis.

« TOV SUD certification for compliance
with IEC/EN61508 (SIL3), EN 1SO13849-1 (PLe/Safety
Category 4).

* Approved by UL and CSA.

A Be sure to read the Safety Precautions on page 45.

For the most recent information on models that have been certified for
safety standards, refer to your OMRON website.
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G9SX-ADLI/BC/EX
Application Examples

Parts Processing Machine
o The entire device stops when the emergency stop switch is -!\

pressed. v (1) Emergency stop
e Only the processing section stops when the Safety Light switch

Curtain is interrupted.

)
©
wn
x
>
@)
J
oy}
2) Safety Light Curtai Q
(2) Safety Ligl urtain mi
x

(1) Emergency stop ﬂ

(2) Safety Light
Curtain
Basic Unit
W G9SX-BC
1
L

N

&

Segment A

Advanced Unit
G9SX-AD

.

Operating Example

(1) The emergency stop  (2) Safety Light Curtain 4
switch is pressed. is interrupted. %
Stop ||Stop Stop
Segment A | | Segment B Segment A ) | Segment B Segment B
Machining Center
* When the Emergency Stop Switch is pressed, the entire machine will stop.
e When a door is open, the corresponding part will not be activated.
(1) Emergency stop
switch
. (1) Emergency stop
(2) Main door switch (4) Tool changer door
. l (2) Main Door‘ l(S) Pallet Changer Door‘ l (4) Tool Changer Door
Basic Unit l Safety Door Safety Door Safety Door
G9SX-BC Switch Switch Switch
: Logical AND connection
-y g
1 1 1
1 1 1
¥ ¥ ¥\

(3) Pallet changer door Advanced Unit Advanced Unit Advanced Unit

G9SX-AD G9SX-AD G9SX-AD
Operating Example
(1) The emergency stop (2) The main door is opened. \'Z N N
switch is pressed. % % %
Stop ||Stop |[Stop| |Stop {
Segment A | | Segment B | | Segment C Segment A | | SegmentB | | Segment C Segment A Segment B Segment C
(3) The pallet changer door (4) The tool changer door is
is opened. opened.
[ Stop { [ Stop
Segment A J ( Segment B J ( Segment Segment A ) ( Segment B J { Segment C
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G9SX-ADLI/BC/EX

Semiconductor Manufacturing Equipment

o All of the equipment stops when the emergency stop switch is pressed.

¢ The processing section and conveyor section stop when the processing section cover is opened.

* Only the conveyor section stops when the conveyor section cover is opened.

(2) Processing section coverl

l (3) Conveyor section cover

’E :
=
(1) Emergency stop

switch
L

i
too._.o)

Logical AND
connection

Segment A

(3) Conveyor

section cover (2) Processing

section cover

Basic Unit
G9SX-BC

e |

<

(1) Emergency stop
switch

Operating Example
(1) The emergency stop
switch is pressed.

(2) The processing section
cover is opened.

(3) The conveyor section
cover is opened.

Stop ||Stop || Stop

Segment A

Stop || Stop

Segment B

Stop

Segment B Segment C Segment A Segment C Segment A Segment B Segment C

Safety Door Safety Door

Switch Switch
1 -1
v i .
i .
1
1
1
1
1
Advanced Unit : “ Advanced Unit
G9SX-AD 1 GISX-AD
: J
... -
Logical AND b
connection
Segment B Segment C

Machine Tool

* When the Emergency Stop Switch is pressed, the entire machine will stop.
o |f the left door is opened, the left drive section and transport section will stop.

o If the right door is opened, the right drive section and transport section will stop.

(2) Leftdoor | [ (3 Right door

e
-

(1) Emergency stop

) Left door (3) Right door switch
]
4 ]
ii -
]
]
]
]
]
]
Basic Unit 1
G9SX-BC ]
1 ]
LI
Logical AND connection

(1) Emergency stop
switch
Operating Example

(1) The emergency stop
switch is pressed.

(2) The left door is opened. (3) The right door is opened.

Stop || Stop Stop Stop
Segment A Segment B Segment A Segment B Segment A Segment B
Stop Stop Stop
Segment C Segment C Segment C

OMmRON
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Advanced Unit Advanced Unit
H G9SX-AD G9SX-AD
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Advanced Unit
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G9SX-AD[I/BC/EX
Model Number Structure

Model Number Legend Note: Please see “Ordering Information” below for the actual models that can be ordered. 8
G9SX-LIOOO-0C0-C0] %
1 234 5 6 >
©)
1. Functions 4. Output Configuration (Auxiliary Outputs) Q
AD/ADA: Advanced Unit 1: 1 output g
BC: Basic Unit 2: 2 outputs F
EX: Expansion Unit 5. Max. OFF-delay Time P
2. Output Configuration (Instantaneous Safety Outputs) Advanced Unit
0: None T15:15s
2: 2 outputs T150: 150 s
3: 3 outputs Basic Unit
4: 4 outputs No indicator: No OFF delay
3. Output Configuration (OFF-delayed Safety Outputs) Expansion Unit
0: None No indicator: No OFF delay
2: 2 outputs T: OFF delay
4: 4 outputs 6. Terminal Block Type

RT: Screw terminals
RC: Spring-cage terminals

Ordering Information

List of Models
Advanced Unit

Safety outputs %3 - Logical A.‘ND No. of Max. .
Auxiliary connection R Rated | Terminal block
OFF-delaved | outputs %4 input | OFF-delay voltage type Model
Instantaneous ) *e2 aye Inputs |Outputs |channels | time %1
Screw terminals | G9SX-AD322-T15-RT
15 ing-
1 1 s Spring-cage | Gogx-AD322-T15-RC
3 (Semi (Semi terminals
(Semiconductor) conductor) | conductor) Screw terminals | G9SX-AD322-T150-RT
150 ing-
S Spring-cage | GogxAD322-T150-RC
2 2 1or2 24 VDG terminals
(Semiconductor) |(Semiconductor) channels Screw terminals | G9SX-ADA222-T15-RT
15s ing-
2 9 Spring-cage | Gogx-ADA222-T15-RC
2 (semi- (semi- terminals
(Semiconductor) conductor) | conductor) Screw terminals | G9SX-ADA222-T150-RT
150 s Spring-cage
terminals G9SX-ADA222-T150-RC

*1. The OFF-delay time can be set in 16 steps as follows:
T15: 0/0.2/0.3/0.4/0.5/0.6/0.7/1/1.5/2/3/4/5/7/10/15 s
T150: 0/10/20/30/40/50/60/70/80/90/100/110/120/130/140/150 s
2. The OFF-delayed output becomes an instantaneous output by setting the OFF-delay time to 0 s.
*3. P channel MOS-FET output
4. PNP transistor output

Basic Unit
Safety outputs *1 Auxiliary outputs | No. of input .
Instantaneous OFF-delayed %2 e Rated voltage Terminal block type Model
. 1or2 Screw terminals G9SX-BC202-RT
2 - 2 (Semiconductor) 24 VDC - -
channels Spring-cage terminals | G9SX-BC202-RC
*1. P channel MOS-FET output
2. PNP transistor output
Expansion Unit
Safety outputs ili =
y P Auxiliary outputs OFF. el Rated voltage Terminal block type Model
Instantaneous | OFF-delayed *1 time
Screw terminals G9SX-EX401-RT
4 PST-NO - - - -
1 (Semiconductor) 24 VDG Spring-cage terminals | G9SX-EX401-RC
i
! Screw terminals G9SX-EX041-T-RT
- 4 PST-NO %2 - -
Spring-cage terminals | G9SX-EX041-T-RC

*1. PNP transistor output
*2. The OFF-delay time is synchronized to the OFF-delay time setting in the connected Advanced Unit (G9SX-AD-[1/G9SX-ADA-[]).
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G9SX-ADLI/BC/EX

Accessories
Terminal Block
Appearance % Specifications Applicable units Model Remarks
. . Two Terminal Blocks (black) with screw
Terminal Block with screw | G9SX-AD-[] ) )
terminals (3-pin) GOSX-ADA-] Y9S-03T1B-02A |terminals, and a se_t of six code marks to
prevent erroneous insertion.
. . Two Terminal Blocks (black) with screw
:;:H;;?L I?thc_)cli(n\)mth screw ggg;((:g)c(ﬁ Y9S-04T1B-02A | terminals, and a set of six code marks to
p prevent erroneous insertion.
. . . AP Two Terminal Blocks (black) with spring-cage
I:rzltr;ar:n?rgl:ls( (v;’l_thI:)p ring gggi_ﬁg AD-D Y9S-03C1B-02A |terminals, and a set of six code marks to
9 P prevent erroneous insertion.
. . I R Two Terminal Blocks (black) with spring-cage
Terminal BIOCk W'th. spring- | G9SX-BC-L] Y9S-04C1B-02A | terminals, and a set of six code marks to
cage terminals (4-pin) GI9SX-EX-UJ . :
prevent erroneous insertion.

Note: The G9SX main unit comes with a terminal block as standard equipment. The accessories shown here can be ordered as a replacement.
% The illustrations show 3-pin types

Specifications
Ratings
Power input
Item Model G9SX-AD322-[1/ADA222-[] | G9SX-BC202-[] | G9SX-EX-[]
Rated supply voltage 24 VDC
Operating voltage range -15% to 10% of rated supply voltage
Rated power consumption 3k 4 W max. | 3 W max. | 2 W max.

%k Power consumption of loads not included.

Outputs

Item Model

G9SX-AD322-[1/ADA222-]

G9SX-BC202-[]

Instantaneous safety output 1
OFF-delayed safety output %1

P channel MOS-FET output
Load current:
0.8 A DC max./output %2 3

P channel MOS-FET output
Load current:
0.8 A DC max./output %2 33

Auxiliary output

PNP transistor output

Load current: 100 mA max./output

1. While safety outputs are in the ON state, the following signal sequence is output continuously for diagnosis. When using the safety outputs as
input signals to control devices (i.e. Programmable Controllers), consider the OFF pulse shown below.

’<7Approx. 100 ms

ON

| |

OFF

360 ps max.

%2, The following derating is required when Units are mounted side-by-side.

G9SX-AD322-[1/G9SX-ADA222-[1/G9SX-BC202-[1: 0.4 A max. load current/output
#3. A load current below 1 A DC/output can be used when the following outputs are used.
G9SX-AD322-[1/G9SX-ADA222-[1: 2 outputs or less

G9SX-BC202-[: 1 output
Expansion Unit Ratings

Item Model

G9SX-EX-[]

Rated load

250 VAC, 3 A/30 VDC, 3 A (resistive load)

Rated carry current

3A

Maximum switching voltage

250 VAC, 125 VDC

OMmRON



G9SX-ADLI/BC/EX

Characteristics Q
Item Model | G9SX-AD322-/ADA222-[] | G9SX-BC202-[] G9SX-EX-[] Q
) Il (Safety relay outputs 13 to >
Overvoltage category (IEC/EN 60664-1) 1l 43 and 14 to 44 1l o
50 ms max. (Safety input: ON) %
L *2 : . .
Operating time (OFF to ON state) %1 100 ms max. (Logical AND 50 ms max. (Safety input: ON) | 30 ms max. %4 rQn
connection input: ON) 3 P
Response time (ON to OFF state) =1 15 ms max. 10 ms max. 4
Accuracy of OFF-delay time 5 Within £ 5% of the set value | - Within £ 5% of the set value
Input current 10 mA min. -
ON voltage 11V min. -
OFF voltage 5V min. -
Input OFF current 1 mA max. -
100 m max.

Res i iinglieneth (External connection impedance: 100 Q max. and 10 nF max.) |

Reset input time 100 ms min. -
Outout ON-state residual voltage 3.0 V max. (safety output, auxiliary output)
5 OFF-state leakage current 0.1 mA max. (safety output, auxiliary output)

Between logical AND connection
terminals, and power supply
input terminals and other input - -

Insulation | 3ng output terminals connected |20 MQ min. (at 100 VDC)
resistance together

Between all terminals connected
together and DIN track

Between logical AND connection
terminals, and power supply

input terminals and other input - -
and output terminals connected | 500 \VAC for 1 min
together

20 MQ min. (at 100 VDC) 100 MQ min. (at 500 VDC)

Dielectric | Between all terminals connected )
strength together and DIN track 500 VAC for 1 min

Between different poles of
outputs

Between safety relay outputs . .
connected together and other 2,200 VAC for 1 min
terminals connected together

Vibration resistance Frequency: 10 to 55 to 10 Hz, 0.375-mm single amplitude (0.75-mm double amplitude)

1,200 VAC for 1 min

Shock Destruction 300 m/s?
resistance | Malfunction 100 m/s?

100,000 cycles min.
Electrical - (rated load, switching
frequency: 1,800 cycles/hour)

Durability -

5,000,000 cycles min.
Mechanical - (switching frequency: 7,200

cycles/hour)

Ambient operating temperature —10 to 55°C (with no icing or condensation)

Ambient operating humidity 25% to 85%

Terminal tightening torque %6 0.5N'm

Weight Approx. 200 g Approx. 125 g Approx. 165 g

1. When two or more Units are connected by logical AND, the operating time and response time are the sum total of the operating times and
response times, respectively, of all the Units connected by logical AND.

k2. Represents the operating time when the safety input turns ON with all other conditions set.

3. Represents the operating time when the logical AND input turns ON with all other conditions set.

*4. This does not include the operating time or response time of Advanced Units that are connected.

*5. This does not include the operating time or response time of internal relays in the G9SX-EX-[.

*6. For the G9SX-LI-RT (with screw terminals) only.
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G9SX-ADLI/BC/EX

Logical AND Connection

Item Model | G9SX-AD322-[1/ADA222-[] G9SX-BC202-[] GISX-EX-[]
Number of Units connected per logical AND 4 Units max. —

output

Zc&tsl;rmber of Units connected by logical |, ) o o _

Number of Units connected in series by 5 Units max _

logical AND .

’I:I;x. number of Expansion Units connected | s Unite ma.

Maximum cable length for logical AND input | 100 m max./output -

Note: See Logical AND Connection Combinations below for details.
*%1. The number of G9SX-EX401-[] Expansion Units or G9SX-EX041-T-[J Expansion Units (OFF-delayed Model) not included.
2. G9SX-EX401-LJ Expansion Units and G9SX-EX041-T-[J Expansion Units (OFF-delayed Model) can be mixed.

Logical AND Connection Combinations

1. One logical AND connection output from an Advanced Unit 5. Two logical AND connection outputs, each from different
G9SX-AD can be logical AND connected to up to four Advanced Advanced/Basic Units, can be logical AND connected to a single
Units. G9SX-ADA Unit.

G9SX-BC

GISX-AD GOSX-BC
O
T 100 m max.

O O O O
G9SX-AD G9SX-AD G9SX-AD G9SX-AD
O O O O

2. Two logical AND outputs from a Basic Unit G9SX-BC can be

O O
G9SX-ADA

logical AND connected to up to eight Advanced Units. 6. The largest possible system configuration contains a total of 20
Advanced and Basic Units. In this configuration, each Advanced
Unit can have up to five Expansion Units.
O @)
T 100 m max. | ( — R
O 5 5 O Note 1: Basic Unit = G9SX-BC
Advanced Unit Advanced Unit = G9SX-AD or G9SX-ADA
or Basic Unit Note 2: The G9SX-AD322-T-[] has only one logical AND
O O O O o, output.
100 m max. 1 .
o, o, o O ! 34 3 1
""" A S
GOSX-AD GISX-AD G9SX-AD GOSX-AD tAdvanced Unit; iAdvanced Unit} iAdvanced Unit}
O O O O [ W I I S . H
3. Two logical AND outputs from an Advanced Unit G9SX-ADA can
be logical AND connected to up to eight Advanced Units. B 3
Advanced Unit Advanced Unit|  [Advanced Unit
Q) Number of Units connected
I 100 m mex. i O O per logical AND output:
O O O O Advanced Unit Advanced Unit OURB iR
GISX-AD GISX-AD G9SX-AD GISX-AD o o
O O O O
100 m max. 1 S 5 H S
O O O O Advanced Unit Advanced Unit|  [Advanced Unit
G9SX-AD GISX-AD G9SX-AD G9SX-AD ® ® O ®
O O O O
. . . . . O O
4. Any Advanced Unit with Iog_lcal AND |nput can be logical AND Advanced Unit Advanced Unit
connected to Advanced Units on up to five tiers. O O
| Number of Units connected
CGQSSS))((-ES glr in series by logical AND: Total number of Units
GOSX-ADA L 5 Units max. connected by logical AND:
20 Units max. —

O
G9SX-AD
O

1100 m max.

O
G9SX-AD
O

1100 m max.

O
G9SX-AD
O

1100 m max.

O
G9SX-AD
O

OMmRON



G9SX-ADLI/BC/EX

Response Time and Operating Time 0)
The following table shows the response time for two or more Units that are logical AND connected. 8
Item Max. response time %1 | Max. response time %2 | Max. operating time %3 |Max. operating time 4 i
. Block flow diagram (not including (including Expansion (not including (including Expansion o
Tier Expansion Units) Units) Expansion Units) Units) Ol
8 3
- ~
p
First tier V 15 ms 25 ms 50 ms 80 ms %
¥
| Advanced Unit or Basic Unit |
Second tier ¥ 30 ms 40 ms 150 ms 180 ms
Advanced Unit
Third tier ¥ 45 ms 55 ms 250 ms 280 ms
Fourth tier ¥ 60 ms 70 ms 350 ms 380 ms
Advanced Unit
¥
Fifth tier ¥ 75 ms 85 ms 450 ms 480 ms
,ﬂ.
i

#*1. The maximum response time (not including Expansion Units) in this block flow diagram is the time it takes the output from the Unit on the lowest
tier to switch from ON to OFF after the input to the Unit on the highest tier switches from ON to OFF.

*%2. The maximum response time (including Expansion Units) in this block flow diagram is the time it takes the output from the Expansion Unit
connected to the Unit on the lowest tier to switch from ON to OFF after the input to the Unit on the highest tier switches from ON to OFF.

%*3. The maximum operating time (not including Expansion Units) in this block flow diagram is the time it takes the output from the Unit on the
lowest tier to switch from OFF to ON after the input to the Unit on the highest tier switches from OFF to ON.

*4. The maximum operating time (including Expansion Units) in this block flow diagram is the time it takes the output from the Expansion Unit
connected to the Unit on the lowest tier to switch from OFF to ON after the input to the Unit on the highest tier switches from OFF to ON.

Connections

Internal Connection

G9SX-AD322-[ ] (Advanced Unit) G9SX-ADA222-[ | (Advanced Unit)

Tross |} i
fault 1 Logical 1

Safety
Input 1

Safety
Input 2

-
ILogical AND i Logical

Safety
Input 1

Safety

Input 2 Input

Tross
Reset/Feedback | fault
Input e

Reset/Feedback |d

1AND input HAND input 2
H h

ion fetection
input input

supply
circuit Auxiliary

output control

Expansion Unit
output control

Auxiliary

Expansion Unit
output control

output control

Safety output control circuit Safety output control

43
*1. Internal power supply circuit is not isolated.
*2. Logical AND input is isolated.

3. Outputs S14 to S54 are internally redundant.

*1. Internal power supply circuit is not isolated.

*%2. Logical AND inputs are isolated.

%3. Outputs S14 to S54 are internally redundant.
GI9SX-EX401-[1/G9SX-EX041-T-L] (Expansion
Unit / Expansion Unit OFF-delayed model)

G9SX-BC202-L1 (Basic Unit)

®
#1
Cross
Safety Safety |Reset/Feedback | _ fault
i Safet

Inputt | Input2 Input ietection b oulpuyl v

') i OWer | control H

circuit Safety outputs control Auxiliary suppl H

outputs control Cil’i’:?li{ Auxiliary @ N W WU W
output H
control '

*1. Internal power supply circuit is not isolated.
*%2. Relay outputs are isolated.

1. Internal power supply circuit is not isolated.
2. Outputs S14 and S24 are internally redundant.
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G9SX-ADLI/BC/EX

Wiring of Inputs and Outputs

Signal name

Terminal name

Description of operation

Wiring

The input terminals for power supply.

Connect the power supply plus (24 VDC) to the A1
terminal.

Power supply input | A1, A2 t((ia?rrrl]ri'nr?;tsthe power source to the A1 and A2 Connect the power supply minus (GND) to the A2
: terminal.
124V
Safety input 1 T, T12 Using 1 safety input ®
channel
W
To set the safety outputs in the ON state, the ON Using 2 safety inout 2V g2tV
state signals must be input to both safety input 1 and hsmg safety inpu erF ©
safety input 2. Otherwise the safety outputs cannot fc e:n(rj\els (qrossOFF ol
be in the ON state. ault detection ) DERHDR—)
Safety input 2 T21, T22
Using 2 safety input
channels (cross o
fault detection ON) DN ER—T)
To set the safety outputs in the ON state, the ON
state signal must be input to T33. Auto reset
Otherwise the safety outputs cannot be in the ON state.
Fee(:back/reset T31, T32, T33
inpu To set the safety outputs in the ON state, the signal
input to T32 must change from the OFF state to the Manual reset el -~
ON state, and then to the OFF state. Otherwise the
safety outputs cannot be in the ON state.
A logical AND connection means that one unit (Unit | [ TsiA —— s
A) outputs a safety signal “a” to a subsequent unit ook asasay
(Unit B) and Unit B calculates the logical i LHp—- -
multiplication (AND) (i.e., OUtpUtS the AND) Of the I Logical AND connection sig. (1st layer) Vr\lext unit (4 unit max.)
signal “a” and safety signal “b”, which is input to Unit i ! :
Logical AND T41, T42, B.
connection input T51, T52 Thereby the logic of the safety output of Unit B is “a”
AND “b”. (An AND of inputs “a” and “b” is output.)
To set the safety outputs of the subsequent Unitin the
ON state, its logical AND connection preset switch
must be set to AND (enable) and the HIGH state
signal must be input to T41 of the subsequent unit. ot )
lext uni layers max.,
Selects the mode for the failure detecting (cross fault . . .
Cross fault detecting) function for the safety inputs of G9SX Y1 connection varies dependlng_ on whether T1 1. and
B Y1 : . T21 are used or not. Refer to wiring of the safety input
detection input corresponding to the connection of the cross fault 1and2
detection input. :
Turns ON/OFF according to the state of the safety
Instantaneous inputs, feedback/reset inputs, and logical AND
safety outout S14, S24, S34 | connection inputs. Keep these outputs open when not used.
Y outp During OFF-delay state, the Instantaneous safety
outputs are not able to turn ON.
OFF-delayed safety outputs.
-~ The OFF-delay time is set by the OFF-delay preset
soa';eFtdiftyeu? S44, S54 switch. Keep these outputs open when not used.
Y p When the delay time is set to zero, these outputs can
be used as instantaneous safety outputs.
Logical _AND L1, L2 _Outputs a signal of the same logic as the Keep these outputs open when not used.
connection output instantaneous safety outputs.
Auxiliary monitor Outputs a signal of the same logic as the
output X1 instantaneous safety outputs Keep these outputs open when not used.
Auxiliary error X2 Outputs when the error indicator is lit or blinking. Keep these outputs open when not used.

output

Connecting Safety Sensors and the G9SX

1. When connecting safety sensors to the G9SX, the Y1 terminal must be connected to 24 VDC.
The G9SX will detect a connection error, if the Y1 terminal is open.
2. In many cases, safety sensor outputs include an OFF-shot pulse for self diagnosis.
The following condition of test pulse is applicable as safety inputs for the G9SX.
o OFF-shot pulse width of the sensor, during the ON-state: 500 us max.

500 ps max.

OMmRON



Operation

Functions

Logical AND Connection

® Example with G9SX-AD322-[]

The logical AND connection means that the Basic Unit (or Advanced
Unit) outputs a safety signal “a” to an Advanced Unit, and the
Advanced Unit calculates the logical multiplication (AND) of the safety
signal “a” and safety signal “b.” The safety output of an Advanced Unit
with the logical AND connection shown in the following diagram is “a”

AND “b”.

a b
e aE >
Basic Unit A4 Advanced Unit
G9SX-BC202-] ¥ | G9SX-AD322-[
v
a a (AND) b

This is illustrated using the application in the following diagram as an
example. The equipment here has two hazards identified as Robot 1
and Robot 2, and it is equipped with a safety door switch and an
emergency stop switch. You may have overall control where both
Robot 1 and Robot 2 are stopped every time the emergency stop
switch is pressed. You may also have partial control where only
Robot 1, which is closest to the door, is stopped when the door is
opened. In that case, Robot 2 will continue to operate.

The actual situation using a G9SX for this application is shown in this
example.

(Note: The logical AND setting on the Advanced Unit must be set to
AND (enabled).)

Emergency
stop Switch

Safety Door
Switch

Emergency stop Switch Door Switch

o
o

Advanced Unit

Basic Unit \4

!

v
Robot 2 Robot 1

G9SX-ADLI/BC/EX

@ Example with G9SX-ADA222-]

The Advanced Unit G9SX-ADA222-[ ] is equipped with two logical
AND connection inputs. Therefore, it is capable of receiving two
safety signals, each from different Advanced or Basic Units. As
shown in the diagram below, the output of Advanced Unit
G9SX-ADA222-[1 will be “a” AND “b” AND “c”.

Basic Unit \4
G9SX-BC202-]

f S e »|
a A4 —l Advanced Unit

H) G9SX-ADA222-[]
v

b aAND b AND ¢

Basic Unit
G9SX-BC202-]

Connecting Expansion Units

o The G9SX-EX and G9SX-EX-T Expansion Units can be connected
to an Advanced Unit (G9SX-AD322-[ /G9SX-ADA222-[]) to
increase the number of safety outputs. (They cannot be connected
to a Basic Unit.)

* A maximum of five Expansion Units can be connected to one
Advanced Unit. This may be a combination of G9SX-EX
Instantaneous types and G9SX-EX-T OFF-delayed types.

e Remove the terminating connector from the receptacle on the
Advanced Unit and insert the Expansion Unit cable connector into
the receptacle. Insert the terminating connector into the receptacle
on the Expansion Unit at the very end (rightmost).

e When Expansion Units are connected to an Advanced Unit, make
sure that power is supplied to every Expansion Unit. (Refer to the
following diagram for actual Expansion Unit connection.)

——— Terminating
connector

Expansion Unit

OomRoON
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G9SX-ADLI/BC/EX

Setting Procedure

1.Cross Fault Detection (Advanced Unit/Basic Unit)

Set the cross fault detection mode for safety inputs by shorting Y1 to
24 V or leaving it open. When cross fault detection is set to ON,
short-circuit failures are detected between safety inputs T11-T12 and
T21-22. When a cross fault is detected, the following will occur.

1. The safety outputs and logical AND outputs lock out.
2. The LED error indicator is lit.
3. The error output (auxiliary output) turns ON.

R wiing
+24V
Using 1 safety input ®
channel +24V
OO0
OFF

+24V +24V

@ @ +24V
Using 2 safety O-O—E-@—0
input channels
ON ® ®
I-G—@-@—)

2.Reset Mode (Advanced Unit/Basic Unit)

Set the reset mode using feedback/reset input terminals T31, T32,
and T33.

Auto reset mode is selected when terminal T32 is shorted to 24 V and

manual reset mode is selected when terminal T33 is shorted to 24 V.

Auto reset mode Manual reset mode

Reset
switch

+24V

O O
T31 T2 T33 T3l T3 T3
3.Setting Logical AND Connection (Advanced Unit)
When connecting two or more Advanced Units (or Basic Units) by
logical AND connection, set the logical AND connection preset switch
on the Advanced Unit that is on the input side (Advanced Unit
G9SX-AD322 in the following diagram) to AND.
The default setting of the logical AND connection preset switch is set
to OFF.
(1) Using G9SX-AD322 on the Input Side

Back
T41  T42 AND —|E|
OFF -

7@% Switch
|
Advanced Unit

G9SX-AD322 =)

Advanced Unit A
AND —|E|
L1 A2 OFF

DS

Note: 1. A setting error will occur and Advanced Unit G9SX-AD322
will lock out if the logical AND setting switch on the Unit is
set to OFF.

2. Set the logical AND setting switch on Advanced Unit A to
OFF or an error will occur.
3. Alogical AND input cannot be sent to a Basic Unit.

OMmRON

(2) Using G9SX-ADA222 on the Input Side

Advanced Unit B Advanced Unit C
AND AND
OFF— OFF—

AND-| AND-|
T41T42 T51 52 |E|
OFF OFF -

T41/T42 T51/T52

Advanced Unit
G9SX-ADA222

Note: 1. When not connecting Advanced Unit B, leave terminals T41
and T42 of the G9SX-ADA222 Advanced Unit open, and set
the logical AND setting switch T41/T42 to OFF.

2. When not connecting Advanced Unit C, leave terminals T51
and T52 of the G9SX-ADA222 Advanced Unit open, and set
the logical AND setting switch T51/T52 to OFF.

The following table shows the relationship between the logical ON
setting switches and the conditions for safety outputs turning ON.

Logical AND connection | Conditions for safety outputs turning
preset switch ON
T41Ta2 | Ts1Ts2 | Safety | Logic | Logic
input input 1 input 2
OFF OFF ON OFF OFF
AND OFF ON ON OFF
OFF AND ON OFF ON
AND AND ON ON ON

4.Setting the OFF-delay Time (Advanced Unit)

The OFF-delay preset time on an Advanced Unit is set from the OFF-
delay time preset switch (1 each on the front and back of the Unit).
Normal operation will only occur if both switches are identically set. An
error will occur if the switches are not identically set.

The default setting of the OFF-delay time preset switch is setto 0 s.

Front Back

Refer to the following illustration for details on setting switch positions.

G9SX-AD322-T15/G9SX-ADA222-T15

OFF-DELAY ™ otoh
Example 1: 0-second
OFF-delay setting

G9SX-AD322-T150/G9SX-ADA222-T150

OFF-DELAY

Example 2: 1-second
OFF-delay setting

7080 %,

OFF-DELAY

Example 2: 70-second
OFF-delay setting

cutting édge

OFF-DELAY

Example 1: 0-second
OFF-delay setting



LED Indicators

G9SX-ADLI/BC/EX

Marking | Color Name G9SX-AD | G9SX-ADA | G9SX-BC | G9SX-EX | GISX-EX-T Function Reference
PWR Green Power supply o o o o o Lights up while power is .
indicator supplied.
Lights up while a HIGH state
Safety input 1 signal is input to T12.
il Orange |, dicator © © © - - Blinks when an error relating to
safety input 1 occurs.
Lights up while a HIGH state
Safety input 2 signal is input to T22.
e Orange ;. gicator © © © - - Blinks when an error relating to
safety input 2 occurs.
Lights up in the following cases:
« With automatic reset while a
HIGH state signal is input to
Feedback/ T33.
FB Orange |reset input O O O - - o With manual reset while a
indicator HIGH state signal is input to
T32.
Blinks when an error relating to
feedback/reset input occurs.
Lights up while a HIGH state
. signal is input to T41.
AND Orange h‘\ogj:?r:cﬁga[:or (©) - - - - Blinks when an error relating to
P logical AND connection input
occurs.
Lights up while a HIGH state "
. signal is input to T41.
AND1 Orange :;‘O%ina':g;':;or - @) - - - Blinks when an error relating to
P logical AND connection input
occurs.
Lights up while a HIGH state
. signal is input to T51.
AND2 |Orange h‘log.::iarluli-\i::‘la[:or - ©) - - - Blinks when an error relating to
P logical AND connection input
occurs.
Lights up while the
Instantaneous safety outputs
(S14, S24, S34) are in the
El Orange | Safety output | o o o ON-state.
indicator ] .
Blinks when an error relating to
the instantaneous safety
output occurs.
Lights up while OFF-delayed
OFF-delayed safety outputs (S44, S54) are
ED Orange | safety output | O O - - (@) 'gl.thlf Ol;]l-state. lating t
indicator inks when an error relating to
OFF-delayed safety output
occurs.
A Lights up or blinks when an
ERR Red Error indicator | O O O O O SITOr OCOUTS.

%k Refer to Fault Detection on the next page for details.

Settings Indication (at Power ON)

Settings for the G9SX can be checked by the orange indicators for approx. 3 seconds after the power is turned ON. During this settings indication

period, the ERR indicator will light, however the auxiliary error output will remain OFF

)
(o]
2]
@
>
S)
J
oy}
0
=
X

Indicator Item Setting position Insdtlactztsor Setting mode Setting status
. . Lit Cross fault detection mode: ON | Y1 = open

T Cross fault detection mode Y1 terminal - -

Not lit Cross fault detection mode: OFF | Y1 =24 VDC

. Lit Manual reset mode T33=24VDC

FB Reset mode T32 or T33 terminal -

Not lit Auto reset mode T32=24VDC
AND Logical AND connection input Logical AND Lit Enable logical AND input AND
(AND1, T connection preset . ) ) . . N
AND2) switch Not lit Disable logical AND input OFF

OmROoN




G9SX-ADLI/BC/EX

Fault Detection

When the G9SX detects a fault, the ERR indicator and/or other indicators light up or blink to inform the user about the fault.
Check and take necessary measures referring to the following table, and then re-supply power to the G9SX.

(Advanced Unit/Basic Unit)

. E.RR . O_ther Fault Expected causes of the fault Check points and measures to take
indicator | indicator
Ny Fault due to electro-magnetic | 1) Excessive electro-magnetic disturbance 1) Check the disturbance level around the G9SX and
O - disturbance or of internal the related system.
Blinks circuits. 2) Failure of the internal circuit 2) Replace with a new product.
o . . 1) Failure involving the wiring of safety input 1 | 1) Check the wiring to T11 and T12.
’,Q: :;aﬂ,: |1nvolved with safety 2) Incorrect setting of cross fault detection input | 2) Check the wiring to Y1.
T1 blinks P 3) Failure of the circuit of safety input 1 3) Replace with a new product.
Ny . . 1) Failure involving the wiring of safety input 2 | 1) Check the wiring to T21 and T22.
ZQC i';aL:Jtt |2nvolved with safety 2) Incorrect setting of cross fault detection input | 2) Check the wiring to Y1.
T2 blinks P 3) Failure of circuits of safety input 2 3) Replace with a new product.
Faults involved with 1) lI‘:easlleutriens |l:1tvolvmg the wiring of feedback/ 1) Check the wiring to T31, T32 and T33.
feedback/reset input . put. - . .
2) Failures of the circuit of feedback/reset input | 2) Replace with a new product.
1) Improper feedback signals from Expansion | 1) Check the connecting cable of Expansion Unit and
SO- Unit the connection of the termination socket.
FB ;)‘I'\ K . ) ) 2) Abnormal supply voltage to Expansion Unit | 2) Check the supply voltage to Expansion Unit.
INKS | Fault in Expansion Unit Note: Make sure that all Expansion units' PWR
. o indicators are lit.
3) Failure of the circuit of safety relay contact 3) Replace the Expansion Unit with a new one.
outputs
1) Failure involving the wiring of instantaneous | 1) Check the wiring to S14, S24, and S34.
safety outputs
2) Failure of the circuit of Instantaneous safety | 2) Replace with a new product.
Fault involved with 3) lc;:tilﬁ).ll:lesinvolvin the wiring of the logical AND | 3) Check the wiring to L1 and L2
" instantaneous safety outputs connection outgut 9 9 9 .
7“)\’ or logical AND_Ic_;onnectpn 4) Failure of the circuit of the logical AND 4) Replace with a new product.
El blinks outputs or auxiliary menitor connection output
output 5) Failure involving the wiring of the auxiliary 5) Check the wiring to X1.
[ ] monitor output
Lights up 6) Impermissible high ambient temperature 6) Check the ambient temperature and spacing around
the G9SX.
1) Failure involving the wiring of OFF-delayed | 1) Check the wiring to S44 and S54.
safety relay contact outputs
2) Incorrect set values for OFF-delay time 2) Confirm the set values of the two OFF-delay time
20- Fault involved with OFF- preset switches.
oS delayed safety outputs 3) Failure of the circuit of OFF-delayed safety | 3) Replace with a new product.
ED blinks relay contact outputs
4) Impermissible high ambient temperature 4) Check the ambient temperature and spacing around
the G9SX.
1) Failure involving the wiring of the logical AND | 1) Check the wiring to T41 and T42 (T51 and T52).
connection input Note: Make sure that the wiring length for the T41,
e 42, T51, T52 terminal is less than 100 meters.
e | Foultinvolved wih ogica ot anal 1 branchad for loes than 4 unte.
ANDDblinks | AND connection input 2) Incorrect setting for the logical AND 2) Confirm the set value of the logical AND connection
(AND1, connection input itch
AND2) " put ) preset swn.c .
3) Failure of the circuit of the logical AND 3) Replace with a new product.
connection input
0: ,
All Supply voltage outside the 1) Supply voltage outside the rated value 1) Check the supply voltage to the Units.
indicators rated value
except
PWR blink
When indicators other than the ERR indicator blink, check and take necessary actions referring to the following table.
. E.RR . cher Fault Expected cause of the fault Check points and measures to take
indicator | indicators
T1 iri i i
L . . The input status between input 1 and input 2 is Check the winng from safetymputdewges tothe QQSX.
O Q- | Mismatch betweeninput 1and diff . . | Or check the input sequence of safety input devices.
O ifferent, due to contact failure or a short circuit ) -
! input 2. of safety input device(s) or a wiring fault After removing the fault, turn both safety inputs to the
off 1o | Blink y Inp! 9 fault. OFF state.
(Expansion Unit)
. E.RR . cher Fault Expected cause of the faults Check points and measures to take
indicator | indicators
Fault involved with safety .
® - relay outputs of Expansion 1)W§Id|ng of relfay contaqts . Replace with a new product.
. - 2)Failure of the internal circuit
Lights Units
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G9SX-ADLI/BC/EX

Dimensions and Terminal Arrangement (Unit: mm)
Advanced Unit 8
G9SX-AD322-0] (6) (See note 2) Terminal arrangement &
1 — DR >
l )r_“-a/ RO 5
i e s ! ! @
OmRON pwr[] [FB I'QI'I
0D

o 0 AI\E)D " S

100 max. EID DED

Jerr

T o, PE0BEE

35.5 max.
(g (10) =T 115 max. (6) (See note 2.)

Note: 1. Above outline drawing is for -RC terminal type.
2. For -RC terminal type only.

1|
1|
Ul

s Typical dimension

Advanced Unit

G9SX-ADA222-[] (6) (See note 2.) Terminal arrangement
1 OER@EH®O
==l OEOOE®
IPWRD [Ors I
0 072
max anpi[] [ Anp2
[ﬂ: 100 max. o Qoo
[Jerr
== BRODRE
e - @@@;_@;@ @
e (10) 115 max. (6) (See note 2.)

% Typical dimension  Note: 1. Above outline drawing is for -RC terminal type.
2. For -RC terminal type only.

Basic Unit
G9SX-BC202] (6) (See note 2.) Terminal arrangement
BIEED)

e
jml OOO®
Pwr[] [rB

100 max. T O

el [erR

==Y ORRE
- BE0G

2 115 max.——— (6) (See note 2.)
s Typical dimension Note: 1. Above outllne: drawing is for -RC terminal type.
2. For -RC terminal type only.

OmRON




G9SX-ADLI/BC/EX

Expansion Unit

G9SX-EX401-]

Expansion Unit (OFF-delayed Model)
G9SX-EX041-T-

(6) (See note 2.) (Expansion Unit)

100 max.
| LI
2(222«?)1;5 115 max. (6) (See note 2.)

Terminal arrangement

G9SX-EX401-[]
e

[pwr

(e

[err

Q@

% Typical dimension  Note: 1. Above outline drawing is for -RC terminal type.

2. For -RC terminal type only.

G9SX-EX041-T-[]
(Expansion Unit
with OFF Delay)

0@

[pwr

[Jeo

[err

O

1o -



G9SX-ADLI/BC/EX
Application Examples

Highest achievable PL/
safety category Model Stop category Reset
Emergency Stop Switch A165E/A22
PLe/4 equivalent Flexible Safety Unit G9SX-BC202 Emergency Stop: Manual

Safety Limit Switch D4B-N/D4N/D4F M1, M2:0 Guard: Manual
Flexible Safety Unit G9SX-AD322-T15

Note: The above PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after confirming the usage conditions.

@ Application Overview 1

1. When the emergency stop switch S1 is pressed.

e The power supply to the motor M1 and M2 is turned OFF immediately when the emergency stop switch S1 is pressed.

¢ The power supply to the motor M1 is kept OFF until the emergency stop switch S1 is released and the reset switch S2 is pressed.

e The power supply to the motor M2 is kept OFF until the guard is closed and the reset switch S2 and S5 are pressed while the emergency stop
switch S1 is released.

(©)
(o]
7
A
>
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2. When the guard is opened (the emergency stop switch S1 is released).

o The power supply to the motor M2 is turned OFF immediately when the S3 and S4 detect that the guard is opened. (The power supply to the motor M1
is kept ON.)

o The power supply to the motor M2 is kept OFF until the guard is closed and the reset switch S5 is pressed.

Feedback Loop

Emergency

Stop Switch S1: Emergency Stop Switch
S2, S5: Reset Switch
S3: Safety Limit Switch
S4: Limit Switch

KM1 to KM6: Magnetic contactor
M1 to M2: Motor

G9SX-BC202 (Unit 1)

+24v] . .
T Control circuit

Timing chart 1

GOSX-BC202 (Unit 1) ¥

| | | Emergency stop switch S1 [
kma \-\-- ;
Reset switch S2

Unit 1 S14, S24

Unit 1
Logical AND output L1

Feedback Loop KM1, KM2 N.O. contact
r————n

G9SX-AD322-T15 (Unit 2) ’

Unit 2
Logical AND input T41

Safety limit switch S3 [

Limit switch S4

Reset switch S5

Unit 2 S14, S24

G9SX-AD322-T15 (Unit 2)

|
:
KM3, KM4 N.O. contact B

Control circuit

(1) Guard opened: Only the Unit 2 stops.
(2) Emergency stop switch pressed: Both the Unit 1 and 2 stop.

Note: In this example, press reset switch S2, confirm that Unit 1
has started operating, and then press reset switch S5.

OMmRON 17




G9SX-ADLI/BC/EX

Highest achievable PL/

safety category Model Stop category Reset

Emergency Stop Switch A165E/A22E
Flexible Safety Unit G9SX-BC202

Safety Limit Switch D4B-N/D4N/D4F
Safety Light Curtain F3SG

Flexible Safety Unit G9SX-AD322-T15
Flexible Safety Unit G9SX-ADA222-T150

Emergency Stop: Manual
M1 to M4: 0 Guard 1, 2: Auto
Safety Light Curtain: Auto

PLe/4 equivalent

Note: The above PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after confirming the usage conditions.

@ Application Overview 2

1. When the emergency stop switch S1 is pressed.

e The power supply to the motor M1 to M4 is turned OFF immediately when the emergency stop switch S1 is pressed.

e The power supply to the motor M1 is kept OFF until the reset switch S2 is pressed while the emergency stop switch S1 is released.

e The power supply to the motor M2 is kept OFF until the reset switch S2 is pressed while the guard 1 is closed and the emergency stop switch
S1 is released.

¢ The power supply to the motor M3 is kept OFF until the reset switch S2 is pressed while the guard 2 is closed and the emergency stop switch
S1 is released.

e The power supply to the motor M4 is kept OFF until the reset switch S2 is pressed while the guard 1 and 2 are closed and the safety light curtain
is unblocked and the emergency stop switch S1 is released.

2. When the guard 1 is opened (the emergency stop switch S1 is released).

e The power supply to the motor M2 and M4 is turned OFF immediately when the S3 and S4 detect that the guard 1 is opened.
e The power supply to the motor M2 is kept OFF until the guard 1 is closed.

o The power supply to the motor M4 is kept OFF until the guard 1 and 2 are closed and the safety light curtain is unblocked.

3. When the guard 2 is opened (the emergency stop switch S1 is released).

e The power supply to the motor M3 and M4 is turned OFF immediately when the S5 and S6 detect that the guard 2 is opened.
e The power supply to the motor M3 is kept OFF until the guard 2 is closed.

e The power supply to the motor M4 is kept OFF until the guard 1 and 2 are closed and the safety light curtain is unblocked.

4. When the safety light curtain is blocked (the emergency stop switch S1 is released).
e The power supply to the motor M4 is turned OFF immediately when the safety light curtain is blocked.
o The power supply to the motor M4 is kept OFF until the guard 1 and 2 are closed and the safety light curtain is unblocked.

OMmRON




Emergency
stop switch

G9SX-BC202 (Unit 1)

Feedback Loop
o=

+24\/_

Control circuit

G9SX-ADLI/BC/EX

S1: Emergency stop switch
S2: Reset switch

S3, S5: Safety limit switch
S4, S6: Limit switch

KM1 to KM8: Magnetic contactor
M1 to M4:  Motor

(©)
(o]
7
2
>
O
U
@
Q
m
X

Guard 1

Feedback Loop

G9SX-AD322-T15 (Unit 2)

Control circuit

Safety Light Curtain
Emitter

G9SX-ADA222-T150 (Unit 4)

Receiver

Faadtack Loop

G9SX-AD322-T15 (Unit 3)

Control circuit

Feedback Loop

Control output 2

T41

Control circuit

T51

[ g
_/._

G

Note: Use safety light curtains with PNP control outputs.
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G9SX-ADLI/BC/EX

Timing chart 2
G9SX-BC202 (Unit 1)

Emergency stop switch S1
Reset switch S2 ]

Unit 1 S14, S24

Unit 1
Logical AND output L1, L2

KM1, KM2, N.O. contact

GOSX-AD322-T15 (Unit 2) )

Unit 2 Logical AND input T41

Safety limit switch S3

Limit switch S4

Unit 2 S14, S24

Unit 2 Logical AND output L1

KM3, KM4, N.O. contact

G9SX-AD322-T15 (Unit 3)

Unit 3 Logical AND input T41

Safety limit switch S5 {

Limit switch S6 [

Unit 3 S14, S24

Unit 3 Logical AND output L1

KM5, KM6, N.O. contact

G9SX-ADA222-T150 (Unit 4)

Unit 4 Logical AND input T41

Unit 4 Logical AND input T51

Safety Light Curtain |

Unit 4 S14, S24

KM?7, KM8, N.O. contact ‘

Rotation of motor M4 ‘

LTI HTTT

(1) Guard 1 opened: Unit 2 and Unit 4 stop.
(2) Guard 3 opened: Unit 4 stops.
(3) Emergency stop switch pressed: All units stop.
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G9SX Series
Safety Guard Switching Unit

G9SX-GS

A Safety Measure for Hazardous Operations
That Does Not Lower Productivity

» Two functions support two types of application:

« Auto switching: For applications where operators work
together with machines
* Manual switching: For applications with limited operations
« External indicator outputs enable indicating the switching status

of two safety input devices.

« Auxiliary outputs enable monitoring of safety inputs, safety
outputs, and errors.

« Detailed LED indications enable easy diagnosis.

« Logical AND connection allows complicated applications in
combination with other G9SX-series Units.

« Certification for compliance with IEC/EN 61508 (SIL3), IEC/EN
62061 (SIL3) and EN 1SO13849-1 (PLe/Safety Category 4).

A Be sure to read the Safety Precautions on page 45.

G) @ C€ clus

For the most recent information on models that have been certified
for safety standards, refer to your OMRON website.

uowwod S9O-XS69 ) :
‘“X3/09/[1aV-XS69 SO-XS69 X3/04/1aV-XS69

NS-XS69

()
©
o
o
z
»




G9SX-GS
Application Examples

to SW hing Functio While the robot processes the workpiece:s

. Safety Light Curtain A . Safety Light Curtain B
monitors the robot. monitors the operator.

. The robot can continue . The robot can continue
to operate as long as it to operate as long as the
does not interrupt Safety operator does not
Light Curtain A. interrupt Safety Light

Curtain B.

‘Satety Light Curtain B

Note: If the operator is able to completely enter the zone inside Safety Light Curtain B, a presence detection device, such as a Safety Mat, is
necessary as an additional safety measure.

2. Safety Light Curtain A| |3. Safety Light Curtain B

2. Safety

1. Emergency

& iiffgin“E? " e, Hoht Curtain A Stop Switch Safety Light Safety Light
A22E Curtain Curtain
F3SJ F3SJ
r-1 %ﬁl
¥
Basic Unit 1 Auxiliary Output
G9SX-BC ' The auxiliary output
1 Safety Guard can be used to
: Switching Unit notify operators of
Logical AND ¢ G9SX-GS the input, output, or
connection J error status.
e mmm ===

Programmable
Controllers
a CSICJ Series

3 External Indicator
e
8 Contactor Output
= v The external indicator
@ output can be used to
© notify operators of Safety
1. Emerger}Cy (2] Light Curtains that may
Stop Switch External  External  gafely be interrupted.
Robot indicator A indicator B
Note: External indicator output may be used as necessary.
Emergency Stop Switch When pressed, processing will stop.
Safety Light Curtain A . . . )
]— When both are interrupted simultaneously, processing will stop.
Safety Light Curtain B
Refer to pages 37 and 38 for wiring details and timing charts. ))
- - External G9SX-GS
Working condition indicat - - —
aleiey Safety input Safety output Monitor output External indicator
y Inp P! p
Weng oo Conveyng om0t Safety input A
- Input A
P
monitor
e gl . '
e o T T N Indicator A
Safety input B
Safety output Input B
— 8 Fon | o (on B
Sty i G Emargency
OK to work —
5 Indicator B
]
E wuu\ng robot vaw\»ﬂ robot. Safety iﬂpU‘ A
g | ] Input A
o [ ] monitor
= o S e N T B Indicator A
€ Safety input B
‘o' Safety output Input B
monitor
z Ty OFF
E OK to work
Indicator B
Safety input A
@ Input A
_ monitor
Safety input B —— Indicator A
Safety output Input B
- - @ - @ monitor
cuty Lt o Emergency
Stop Suicn
U Not OK e Indicator B
to work
c
K] Safety input A
=
=] Input A
g @ ﬁ @ monitor
O Indicator A
o T 258 N Y I T Ty
3 Safety input B
o Safety output Input B
B o ﬁ montor
& Emergency
S Stop Swich
© Not OK Indicator B
T to work
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GI9SX-GS

nual Switch

ring normal operati

. The Door Switch monitors

. The Limit Switch monitors

the opening and closing of | panual the conveyor cart position
the door during normal switching during maintenance.
operation. Nomal — aine- . The machine is able to

operation 1 narce
X

« The machine is able to operate while the
- operate while the door is / conveyor cartis in a
closed. specified area.
Door Switch Limit Switch
l 2. Cover ‘ l 3. Conveyor cart ‘ l 4. Mode selector
2. Safety Door Switch - = F 2
i Y 3. Safety - A ¥
Limit Switch Yy
1. Emergency
Stop Switch
=k A22pE gafetyh Door Safety Key-type
Wit Limit Switch Selector Switch
¢ D4NS D4F A22K
r F ]
1
i s I
i Uni 1
Basic Unit 1 Auxiliary Output
G9SX-BC o
1 Safety Guard The auxiliary output
1 Switching Unit can be used to
: GISX-GS notify operators of
. the input, output, or
1 Logical AND g error status.
1 connection J
S -

o]

Programmable
Controllers
A CS/CJ Series

=1
o
4. Mode selector =] Contactor External Indicator
2 7 Output
:“:’ The external indicator
. Emergency % output can be used to
. notify operators that the
Stop Switch External External CCNIEfyr rr?ay be opened.
indicator A indicator B
Conveyor cart

Note: External indicator output may be used as necessary.

Normal operating mode

Emergency Stop Switch When pressed, processing will stop.

= When the cover is opened, processing will stop.

Cover
c nt Processing will continue regardless of the
onveyor ca conveyor cart position.

Maintenance mode

Emergency Stop Switch When pressed, processing will stop.

Cover _ Processing will continue regardless of whether
the cover is opened or closed.
Conveyor cart

When the conveyor cart moves away from its
safe position, processing will stop.

Refer to pages 39 to 41 for wiring details and timing charts. ))
s s External G9SX-GS
Working condition indicat - : _
e llezifey Safety input Safety output Mode selector Monitor output External indicator
(= Safety input A
o -
= Dis- Normal Input A
[ abled [ ] operating mode monitor
8_ .................. Indicator A
o Safety input B
© ] Satety output Input B
g Do e ,ygm," @ | AN monitor
10p Swic
° 1] @ Not OK _— Indicator B
2 to open
Safety input A
@ | Maintenance @ Input A
d monitor
. mode Indicator A
Mose | femmmemeaeiaas
e Safety input B
[0l = Safety output Input B
S @ Dis- @ monitor
abled
OK
8 to open Indicator B
g
< Safety input A
(]
‘E @ [ Maintenance Input A
g —— mode monitor Indicator A
O [ T,
selector Safety input B G_
= Safety output Input B
Emorgory @ Dis- @ monitor
Stop Swich
oK abled
Indicator B
o
= Safety input A
=
'g Maintenance Input A
S ﬁ mode monitor Indicator A
g Safety input B
(=} - Safety output Input B
T° Dis- monitor
S abled
g Indicator B
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GI9SX-GS

Model Number Structure

Model Number Legend

GoSX-ULLLU-C00-00]

1
1. Functions

234 5

6

GS: Safety Guard Switching Unit
EX: Expansion Unit

2. Output Configuration (Instantaneous Safety Outputs)

0: None
2: 2 outputs
4: 4 outputs

Note: Please see “Ordering Information” below for the actual models that can be ordered.

4. Output Configuration (Auxiliary Outputs)

3. Output Configuration (OFF-delayed Safety Outputs)

0: None
2: 2 outputs
4: 4 outputs

Ordering Information

List of Models
Safety Guard Switching Unit

1: 1 output
6: 6 outputs

5. Max. OFF-delay Time

Safety Guard Switching Unit

T15:15s
Expansion Unit

No indicator: No OFF delay

T: OFF delay

6. Terminal Block Type
RT: Screw terminals
RC: Spring-cage terminals

Safety outputs %3 - Logical AND connection Max. .
OFF-delayed Auxiliary OFF-delay Rated | Terminal Model
Instantaneous '*Z aye outputs *4 Inputs Outputs time %1 | Voltage | block type
Screw G9SX-GS226-T15-RT
2 2 6 1 1 15 24 VDG terminals
(semiconductor) |(semiconductor) |(semiconductor) | (semiconductor) |(semiconductor) s Spring-cage
terminals G9SX-GS226-T15-RC

#1. The OFF-delay time can be set in 16 steps as follows:

T15:0,0.2,0.3,0.4,0.5,0.6,0.7,1,1.5,2,3,4,5,7,10,0r 15 s
2. The OFF-delayed output becomes an instantaneous output by setting the OFF-delay time to 0 s.
*3. P channel MOS-FET output
4. PNP transistor output (except for the external indicator outputs, which are P channel MOS-FET outputs)

Expansion Unit

Safety outputs ili
o 2 S e OFF-delay time Rated voltage | Terminal block type Model
y g yp
Instantaneous | OFF-delayed *1
4 PST-NO Screw terminals G9SX-EX401-RT
(contact) tseﬁr':]’i‘g;‘l’:ge G9SX-EX401-RC
1 (semiconductor 24 VDC

4 PST-NO ( ) Screw terminals G9SX-EX041-T-RT
- ) *2 ing-

(contact) tse?rryll?r?affge GOSX-EX041-T-RC

1. PNP transistor output
*2. The OFF-delay time is synchronized to the OFF-delay time setting in the connected Unit (G9SX-GS226-T15-1).

Accessories
Terminal Block

Appearance %

Specifications

Applicable units

Model

Remarks

Two Terminal Blocks (black) with screw

Terminal Block with screw | G9SX-GS . )
terminals (4-pin) GOSX-EX] Y9S-04T1B-02A |terminals, and a se_t of six code marks to
prevent erroneous insertion.
. ) . Two Terminal Blocks (black) with spring-cage
Terminal Block with spring- | G9SX-GS . )
cage terminals (4-pin) GISX-EX-[] Y9S-04C1B-02A | terminals, and a set of six code marks to

prevent erroneous insertion.

Note: The G9SX main unit comes with a terminal block as standard equipment. The accessories shown here can be ordered as a replacement.
% The illustrations show 3-pin types

OMmRON



Specifications

Ratings

Power Input

Item Model G9SX-GS226-T15-[ | GISX-EX-[]
Rated supply voltage 24VDC

Operating voltage range -15% to 10% of rated supply voltage

Rated power consumption % 5 W max. | 2 W max.

% Power consumption of loads not included.

Inputs

Item Model

G9SX-GS226-T15-[]

Safety inputs

Mode selector input

Operating voltage: 20.4 VDC to 26.4 VDC, Internal impedance:
Approx. 2.8 kQ

Feedback/reset input

%k Provide a current equal to or higher than that of the minimum applicable load of the connected input control device.

Outputs

Item Model

G9SX-GS226-T15-[]

Instantaneous safety outputs %1
OFF-delayed safety outputs %1

P channel MOS-FET outputs
Load current: 0.8 A DC max./output 2

Auxiliary outputs
(for input, output, and error monitoring)

PNP transistor outputs
Load current: 0.8 A DC max./output 2

External indicator outputs

P channel MOS-FET outputs
Connectable indicators
e Incandescent lamp: 24 VDC, 3to 7 W

e LED lamp: 10 to 300 mA DC/output

1. While safety outputs are in the ON state, the following signal sequence is output continuously for diagnosis.
When using the safety outputs as input signals to control devices (i.e. Programmable Controllers), consider the OFF pulse shown below.

riApprox. 100 ms 4-1

ON

OFF

||

360 pus max.

2. The following derating is required when Units are mounted side-by-side.
G9SX-GS226-T15-[1: 0.4 A max. load current/output

Expansion Unit

Item Model

G9SX-EX-[]

Rated load

250 VAC, 3 A/30VDC, 3 A (resistive load)

Rated carry current

3A

Maximum switching voltage

250 VAC, 125 VDC

GI9SX-GS

SO-XS69
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GI9SX-GS

Characteristics

Item Model G9SX-GS226-T15-] G9SX-EX-[J
Overvoltage category (IEC/EN 60664-1) I i ‘f_sl?lf)ety relay outputs 13 to 43 and 14 to
50 ms max. (Safety input: ON) k2
Operating time (OFF to ON state) 1 100 ms max. (Logical AND connection 30 ms max. 4
input: ON) 3
Response time (ON to OFF state) %1 15 ms max. 10 ms max. *4
Allowable switching time for mode selector input 450 ms max. i
%5 ¥7
Response time for switching operating modes 50 ms max. .
%6 *7
ON-state residual voltage 3.0 V max. for safety outputs, auxiliary outputs, and external indicator outputs
OFF-state leakage current 2L|1tpmutAs max. for safety outputs and auxiliary outputs, 1 mA max. for external indicator
Maximum wiring length of safety input and 100 m max.
logical AND input (External connection impedance: 100 Q max. and 10 nF max.)
Reset input time (Reset button pressing time) 100 ms min.
Accuracy of OFF-delay time %8 Within + 5% of the set value

Between logical AND connection
terminals, and power supply input
Insulation |terminals and other input and output )
resistance |terminals connected together 20 MQ min. (at 100 VDC)

Between all terminals connected
together and DIN track

Between logical AND connection
terminals, and power supply input
terminals and other input and output

100 MQ min. (at 500 VDC)

terminals connected together 500 VAC for 1 min
Dielectric | Between all terminals connected
strength | together and DIN track 1,200 VAC for 1 min

Between different poles of outputs
Between safety relay outputs

connected together and other 2,200 VAC for 1 min

terminals connected together
Vibration resistance Frequency: 10 to 55 to 10 Hz, 0.375-mm single amplitude (0.75-mm double amplitude)
Shock Destruction 300 m/s?
resistance | Malfunction 100 m/s?

Electrical 100,000 cycles min.

- (rated load, switching frequency: 1,800

Durability cycles/hour)

Mechanical i 5,000,000 cycles min. (switching frequency:

7,200 cycles/hour)

Ambient operating temperature —10 to 55°C (with no icing or condensation)
Ambient operating humidity 25% to 85%
Terminal tightening torque %9 0.5N'm
Weight Approx. 240 g | Approx. 165 g

1. When two or more Units are connected by logical AND, the operating time and response time are the sum total of the operating times and
response times, respectively, of all the Units connected by logical AND.

*2. Represents the operating time when the safety input turns ON with all other conditions set.

k3. Represents the operating time when the logical AND input turns ON with all other conditions set.

k4. This does not include the operating time or response time of Safety Guard Switching Units that are connected.

k5. This is the allowable switching time for the operating mode selector. If switching takes more than 450 ms, the G9SX-GSU] will detect an error.

6. This is the time required for the safety input to actually switch to an activated condition after the mode selector input is switched.

(When M2 turns ON after M1 turns OFF) (When M1 turns OFF after M2 turns ON)
4—’74* 450 ms max. 450 ms max.
M1 M1
M2 [ M2 :
4»%_}« 50 ms max. 4»%—% 50 ms max.
UA Safety input B is activated 3 l UA Safety input B is activated | ‘
[
uB [ Safety input A is activated uB [ Safety input A is activated

7. Only when the G9SX-GS[] is used with manual switching.
%8. This does not include the operating time or response time of internal relays in the G9SX-EX-[.
9. For the G9SX-LI-RT (with screw terminals) only.

OMmRON




GI9SX-GS

Logical AND Connection Note: Please see Ordering Information below for the actual models that can be ordered.

Item Model G9SX-GS226-T15-[1 G9SX-EX-(I
Number of Units connected per logical AND output |4 Units max. -

Total number of Units connected by logical AND 31 | 20 Units max. -

Number of Units connected in series by logical AND | 5 Units max. -

Max. number of Expansion Units connected 2 - 5 Units max.

Maximum cable length for logical AND input 100 m max. -

*%1. The number of G9SX-EX401-[] Expansion Units or G9SX-EX041-T-[] Expansion Units (OFF-delayed Model) not included.
%2, G9SX-EX401-[J Expansion Units and G9SX-EX041-T-[] Expansion Units (OFF-delayed Model) can be mixed.

Connections

Internal Connection
G9SX-GS226-T15[ 1 (Safety Guard Switching Unit)

SO-XS69

Power [Saety input ASaety input Al nar [ Mode selector |Safety nput B[Satety mputB| Gau | imcaer Reset/

supoly | cni | che | | i 01 | Chp |decion | dososs | feedback input n

*1 Safety output control Auxiliary output control External indicator Expansion Unit
output control output control

B .
B G- O —— -2 ——— -

[ ——
*3

1. Internal power supply circuit is not isolated.
2. Logical AND input is isolated.
k3. Outputs S14 to S54 and L1 are internally redundant.

GI9SX-EX401-/G9SX-EX041-T-[]
(Expansion Unit/Expansion Unit with OFF Delay)

®
1

Safety
output

Power | control

supply —— : :
circuit [Auxiliary T :7\7 B \7 7\7 B \ H
output H H
control H H

A2 X2

*1. Internal power supply circuit is not isolated.
k2. Relay outputs are isolated.
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G9SX-GS

Wiring of Inputs and Outputs

Terminal

Signal name e Description of operation Wiring
Connect the power supply plus (24 VDC) to the A1
Power supply A1 A2 The power supply input terminals for the G9SX-GS[]. | terminal.
input ! Connect the power source to the A1 and A2 terminals. | Connect the power supply minus (GND) to the A2
terminal.
Using 1 safety ® ey
Safety input A, T11. T12 input channel HDE—D
channel 1 ' Using Auto Switching: - -
For the safety output to go to the ON state, both Using 2 safety input R
channels 1 and 2 of safety input A must be in the ON | channels (cross Of @ _aw
state, channels 1 and 2 of safety input B must be in the | fault detection OFF) -0
Safety input A, T21,T22 ON state. Using 2 safety input
channel 2 ) o channels (cross fault @ open
Using Manual Switching: detection ON) ORE@
For the safety output to go to the ON state when safety —
input A is activated, both channels 1 and 2 of safety | Using 1 safety °
i input A m in the ON for maintenan i 24V
S;;itgélng)ut B, T61, T62 mggte)- ust be in the ON state (for maintenance input channel A oS
For the safety output to go to the ON state when safety | Using 2 safety input 24V _gauv
input B is activated, both channels 1 and 2 of safety channels (cross O O v
input B must be in the ON state (for normal operating | fault detection OFF) EHRTHTI—D
Safety input B, T71, T72 mode). Using 2 safety input
channel 2 channels (cross § open
fault detection ON) OROE—®
For the safety output to go to the ON state, the ON state
signal must be input to T33. Auto reset
Otherwise the safety outputs cannot be in the ON state.
Feedback/reset T31 T32 T33
input ' ' For the safety output to go to the ON state, the signal
input to T32 must change from the OFF state to the ON Manual reset e -
state, and then to the OFF state. Otherwise the safety
outputs cannot be in the ON state.
A logical AND connection means that one Unit (Unit A)
outputs a safety signal “a” to a subsequent Unit (Unit B) T UnitA t fnuta
and Unit B calculates the logical AND of “a” and safety GosX-GSL [
signal “b.” In the example shown at the right, the logical T = -
AND connection results in a safety output of “a AND b” T Logical AND on sig. (st layor) Nextunit (4 units max.)
for Unit B. D — 170
Logical AND T41. T42 Connect L1 of Unit A and T41 of Unit B to the power
connection input ’ supply negative terminal (GND) of Unit A and T42 of ==
Unlt B sig. (2nd layer) Next unit (4 units max.)
For the safety output to go to the ON state in the
subsequent Unit, its logical AND connection preset
switch must be set to AND (enabled) and the HIGH
state signal must be input to T41 of the subsequent
Unlt Next unit (5 layers max.)
When manual switching is selected, the SPST-NO/ Sm‘yﬁ;m; o S’M:XL oo
SPST-NC input enables the input of either safety input ended [ s e [ seltr
A or safety input B. The relationship of the safety input A 7 i i 7 \
Mode selector M1. M2 enable state and the mode selector input is as follows: @2
input ’ M1 = ON, M2 = OFF: Safety input B is enabled (normal
operating mode) Keep the circuits open when using auto
M1 = OFF, M2 = ON: Safety input A is enabled switching.
(maintenance mode)
Keep Y1 open when using T11 and T21 (wiring to
enable cross fault detection).
Keep Y2 open when using T61 and T71 (wiring to
Selects the mode for the failure detecting (cross fault | enable cross fault detection).
Cross fault Y1 Y2 detecting) function for the safety inputs of G9SX-GSL] | Connect Y1 to 24 VDC when not using T11 and
detection inputs ! corresponding to the connection of the cross fault T21 (wiring to disable cross fault detection, or when
detection input. connecting safety sensors).
Connect Y2 to 24 VDC when not using T61 and
T71 (wiring to disable cross fault detection, or when
connecting safety sensors).
Keep Y3 open when detecting errors for UA.
External indicator ' ' Keep Y4 open when detecting errors for UB.
diagnosisswitching | Y3, Y4 Enables or disables error detection for the external Connect Y3 to 24 VDC when not detecting errors

inputs

indicator outputs of the G9SX-GS[].

for UA.
Connect Y4 to 24 VDC when not detecting errors
for UB.
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GI9SX-GS

Terminal

Signal name " Description of operation Wiring
Turns ON/OFF according to the state of the safety
inputs, feedback/reset input, and logical AND
Isr;gntgﬂleg S14, S24 connection input. Keep these outputs open when not used.
Y outp During OFF-delay state, the instantaneous safety
outputs cannot turn ON.
OFF-delayed safety outputs.
The OFF-delay time is set by the OFF-delay preset
SaFf('e:t- diluaty?](tjs S44, S54 switch. Keep these outputs open when not used.
Y outp When the delay time is set to zero, these outputs can
be used as instantaneous safety outputs.
Logical AND Outputs a signal of the same logic as the instantaneous )
connection output L1 safety outputs. Keep this output open when not used.
Auxiliary monitor X1 Outputs a signal of the same logic as the instantaneous Keep this output open when not used.
output safety outputs
'g‘::t);t?ry error X2 Outputs when the error indicator is lit or blinking. Keep this output open when not used.
X3 outputs a signal that is synchronized with and has
Aucxiliary monitor the same logic as the input state of safety input A.
outputs X3, X4 X4 outputs a signal that is synchronized with and has Keep these outputs open when not used.
the same logic as the input state of safety input B.
Outputs the disabled state of the safety input.
External indicator UA outputs a signal that is synchronized and has the
UA, UB same logic as the disabled state of safety input A. Keep these outputs open when not used.

outputs

UB outputs a signal that is synchronized and has the
same logic as the disabled state of safety input B.

Connecting Safety Sensors and G9SX-GSL]

1. To input the control output from safety sensors to the G9SX-GS[],
the Y1 terminal must be connected to 24 VDC when the control
output is connected to channel A. Likewise, the Y2 terminal must

for the G9SX.

be connected to 24 VDC when the control output is connected to max
channel B. The G9SX-GS[] will detect a connection error if these )

terminals are not connected to 24 VDC.
2. In many cases, safety sensor outputs include an OFF-shot pulse
for self diagnosis.

500 ps max.

The following condition of test pulse is applicable as safety inputs

o OFF-shot pulse width of the sensor, during the ON-state: 500 us

OomRoON
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G9SX-GS
Operation

Functions

Auto Switching Function

The following table shows the relationship between the safety inputs
and safety outputs of the G9SX-GS[ 1 when auto switching is
selected.

Safety input A ON ON OFF OFF
Safety input B ON OFF ON OFF
Safety output ON ON ON OFF

Note: 1. Ifthe logical AND connection inputis enabled, it mustbe ON
as a necessary condition for the above table.
2. Select either auto reset or manual reset for the reset mode,

depending on the operation of the application.

Manual Switching Function

As shown in the following table, the relationship between the safety
inputs and safety outputs of the G9SX-GS[] depends on the setting
of the connected mode selector when manual switching is selected.

Mode Selector = Normal Operating Mode
(M1 = ON, M2 = OFF)

Safety input A ON ON OFF OFF
Safety input B ON OFF ON OFF
Safety output ON OFF ON OFF
Mode Selector = Maintenance Mode (M1 = OFF, M2 = ON)
Safety input A ON ON OFF OFF
Safety input B ON OFF ON OFF
Safety output ON ON OFF OFF

Note: 1. Ifthe logical AND connection inputis enabled, it must be ON
as a necessary condition for the above table.
2. Select either auto reset or manual reset for the reset mode,
depending on the operation of the application.

Logical AND Connection

The logical AND connection means that one Unit (Unit A) outputs a

safety signal “a” to a subsequent Unit (Unit B) and Unit B calculates
the logical AND between safety signal “a” and safety signal “b.” In the
example shown below, the logical AND connection results in a safety
output of “a AND b” for Unit B.

a b
S »]
Unit A \4 Unit B
A 4
v
a a (AND) b

OMmRON

External Indicator Outputs

The operator can be notified of two safety input states (enabled/
disabled) by connecting external indicator outputs UA and UB to
indicators. External indicator outputs UA and UB turn ON when safety
inputs A and B, respectively, are disabled, and turn OFF when safety
inputs A and B, respectively, are enabled.

If error monitor output X2 turns ON, UA and UB will both turn OFF.
Auto Switching Selected

External Description of .
indicator output operation hiE el e
Safety input Ais . .
UA disabled. Safety input B is ON.
Safety input B is ! :
UB disabled. Safety input A is ON.

Manual Switching Selected

External
indicator output

Description of

operation Output ON condition

Mode selector switch

Safety input Ais must be set to normal

UA

disabled. operating mode.
. . Mode selector switch
uB Safety input B is must be set to

disabled. ;
maintenance mode.

Note: Fault of external indicators can be detected. (Refer to page 32.)

Auxiliary Outputs
Auxiliary outputs X1 to X4 can be used to notify the operator of input,
output, and error states, as shown in the following table.

D] Signal name Output ON condition
name

X1 Auxiliary X1 is ON when the instantaneous
monitor output | safety output is ON.

X2 Auxiliary X2 is ON when the error LED is
error output lit or flashing.

X3 Input A X3 is ON when safety input A is
monitor ON.
Input B X4 is ON when safety input B is

X4 h
monitor ON.

Connecting Expansion Units

o The G9SX-EX and G9SX-EX-T Expansion Units can be connected
to the G9SX-GS226-T15-[] to increase the number of safety
outputs.

¢ A maximum of five Expansion Units can be connected to one
G9SX-GS226-T15-L1. This may be a combination of the G9SX-EX
Instantaneous Expansion Unit and the G9SX-EX-T OFF-delayed
Expansion Unit.

* Remove the terminating connector from the receptacle on the
G9SX-GS226-T15-[1 and insert the Expansion Unit cable
connector into the receptacle. Insert the terminating connector into
the receptacle on the Expansion Unit at the very end (rightmost).

¢ When Expansion Units are connected to the G9SX-GS226-T15-[],
make sure that power is supplied to every Expansion Unit. (Refer
to the following diagram for actual Expansion Unit connections.)

——— Terminating
connector

Expansion Units



Setting Procedure

GI9SX-GS

1.Switching Function 2.Reset Mode
Auto or manual switching is set by using the Switching Function Set the reset mode using feedback/reset input terminals T31, T32,
setting switch on the bottom of the G9SX-GSLI. Set the switch to Auto and T33.

for auto switching and Manual for manual switching.

Auto reset mode is selected when terminal T32 is shorted to 24 V and

manual reset mode is selected when terminal T33 is shorted to 24 V.

Manual —
Auto — Auto reset mode

For manual switching, connect the mode selector as shown in the
following table.

Swﬂcl_ung Mode selector connection
function
Open  Open
Auto switching
+24 V

Normal Maintenance

operating mode LRI
mode () ey -

M1 ON, M2 OFF: Normal operating mode
M1 OFF, M2 ON: Maintenance mode

Manual switching

Manual reset mode

Reset
switch

T31

+24V

T32 T33

3.Cross Fault Detection

When connecting a Door Switch or other safety input device, you can use Y1 or Y2 to switch the cross fault detection setting.
When Y1 is open, short-circuit failures are detected between safety inputs T11-T12 and T21-T22. When Y2 is open, short-circuit failures are

detected between safety inputs T61-T62 and T71-T72. When a cross fault is detected, the following will occur.
1. The safety outputs and logical AND output will be locked out.

2. The LED error indicator will light.

3. The error output (auxiliary output) will turn ON.

When a safety sensor, such as a Safety Light Curtain, is connected to safety input A, connect Y1 to 24 V. When a safety sensor is connected to

safety input B, connect Y2 to 24 V. If they are not connected to 24 V, the G9SX-GSUJ will detect an error.

Cross fault Equivalent safety

detection category Safety input A

Safety input B

+24V

Using 1 safety input
channel

OFF

+24V

+24V +24V

Using 2 safety input

channels

ON

OomRrRoON
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G9SX-GS

4.Diagnostic Checks of External Indicators

Diagnostic checks of external indicators connected to external
indicator outputs UA and UB can be switched with Y3 and Y4,
respectively. Enabling the diagnostic check makes it possible to
detect indicator burnout or wiring errors.

If there is no indicator connected to external indicator output UA,
connect Y3 to 24 V. If there is no indicator connected to external
indicator output UB, connect Y4 to 24 V. If they are not connected to
24 V, the G9SX-GS[] will detect an error.

External Diagnostic check Diagnostic check
indicator output enabled disabled
+24V

Open
& &

UA
O @

uB

Note: Diagnostic checks cannot be made for LED indicators. Disable
the diagnostic check if using LED indicators.

5.Setting Logical AND Connection

When connecting two or more Units using a logical AND connection,
set the logical AND connection preset switch on the Unit that is on the
input side to AND.

The default setting of the logical AND connection preset switch is set
to OFF.

Unit A

AND —|E|
L1 A2 OFF—

T4l T42 AND-|E|
OFF -

Unit B

Note: 1. A setting error will occur and Unit B will lock out if the logical
AND setting switch on Unit B is set to OFF.
2. Set the logical AND setting switch on Unit A to OFF,
otherwise the Unit A output will not turn ON.

OMmRON

6.Setting the OFF-delay Time

The OFF-delay preset time is set from the OFF-delay time preset
switch (1 each on the front and back of the Unit).

Normal operation will only occur if both switches are identically set. An
error will occur if the switches are not identically set.

The default setting of the OFF-delay time preset switch is setto 0 s.

Front Back

Refer to the following illustration for details on setting switch positions.
G9SX-GS226-T15-]

1157

3

15
7 1192
.6

0, 3 07
0 4 0.6
05 5 05
04 7 04 =
03 10 03
02 7 915 € 02

015
OFF-DELAY ot OFF-DELAY
Example 1: 0-second Example 2: 1-second
OFF-delay OFF-delay
setting setting



LED Indicators

GI9SX-GS

Marking | Color Name GI9SX-GS | G9SX-EX | GO9SX-EX-T Function Reference
Power supply . . ) .
PWR Green indicator O O O Lit while power is supplied.
Safety input Lit while a HIGH state signal is input to T12.
T Orange | A, channel1 |O - - Blinks when an error relating to safety input A channel 1
indicator occurs.
Safety input Lit while a HIGH state signal is input to T22.
T2 Orange | A, channel2 (O - - Blinks when an error relating to safety input A channel 2
indicator occurs.
Safety input Lit while a HIGH state signal is input to T62.
T6 Orange | B, channel1 |O - - Blinks when an error relating to safety input B channel 1
indicator occurs.
Safety input Lit while a HIGH state signal is input to T72.
T7 Orange | B, channel2 (O - - Blinks when an error relating to safety input B channel 2
indicator occeurs.
Lit in the following cases:
* With automatic reset while a HIGH state signal is input
Feedback/ to T33.
FB Orange | reset input O - - ¢ With manual reset while a HIGH state signal is input to
indicator T32.
Blinks when an error relating to feedback/reset input %
occurs.
Logical AND Lit while a HIGH state signal is input to T41.
AND Orange | input O - - Blinks when an error relating to logical AND connection
indicator input occurs.
Lit while the Instantaneous safety outputs (S14, S24) are in
El QETED Safety output o o . the ON-state.
9€ | indicator Blinks when an error relating to the instantaneous safety
output occurs.
OFF-delayed Lit while OFF-delayed safety outputs (S44, S54) are in the
ED Orange | safety output [ O - O ON-state. .
o Blinks when an error relating to OFF-delayed safety output
indicator
occurs.
Safety input A Lit while the input of safety input A (T12, T22) is disabled.
UA Orange | disabled state | O - - Blinks when an error relating to the external indicator (UA)
indicator occurs.
Safety input B Lit while the input of safety input B (T62, T72) is disabled.
uB Orange | disabled state | O - - Blinks when an error relating to the external indicator (UB)
indicator occeurs.
Error . '
ERR Red — O O O Lights or blinks when an error occurs.
indicator

*k Refer to “Fault Detection” on the next page for details.

Settings Indication (at Power ON)

Settings for the G9SX-GSLI can be checked by the orange indicators for approx. 3 seconds after the power is turned ON. During this settings
indication period, the ERR indicator will light, however the auxiliary error output will remain OFF

Indicator Item Setting position Insc::;ztsor Setting mode Setting status
Cross fault detection mode for . Lit Enabled Y1 =open
T1 N Y1 terminal - -
safety input A Not lit Disabled Y1=24VDC
Cross fault detection mode for . Lit Enabled Y2 = open
T6 " Y2 terminal - -
safety input B Not lit Disabled Y2 =24VDC
. Lit Manual reset mode T33=24VDC
FB Reset mode T33 or T32 terminal -
Not lit Auto reset mode T32=24VDC
Logical AND connection input Logical AND Lit Enabled AND
AND e connection preset _ . . "
switch Not lit Disabled OFF
itchi i Lit Manual switchin “Manual”
UA,UB | Switching Function Switching Function A ua’ switching u
setting switch Not it Auto switching “Auto”
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GI9SX-GS

Fault Detection
When the G9SX-GS[] detects a fault, the ERR indicator and/or other indicators light or blink to inform the user about the fault.
Check and take necessary measures referring to the following table, and then re-supply power to the G9SX-GS[.

Safety Guard Switching Unit

- E.RR - O_ther Fault Expected causes of the fault Check points and measures to take
indicator | indicator
N Fault due to electro- 1) Excessive electromagnetic disturbance | 1) Check the disturbance level around the
0 - magnetic disturbance or of G9SX-GS[] and the related system.
Blinks internal circuits. 2) Failure of the internal circuit 2) Replace with a new product.
1) Failure involving the wiring of safety 1) Check the wiring to T11 and T12.
input A channel 1
O Fault involved with safety | 2) Incorrect setting of cross fault detection | 2) Check the wiring to Y1.
" input A, channel 1 input
T1 blinks 3) Failure of the circuit of safety input A | 3) Replace with a new product.
channel 1
1) Failure involving the wiring of safety 1) Check the wiring to T21 and T22.
input A channel 2
20- Fault involved with safety | 2) Incorrect setting of cross fault detection | 2) Check the wiring to Y1.
2u® input A, channel 2 input
T2 blinks 3) Failure of the circuit of safety input A 3) Replace with a new product.
channel 2
1) Failure involving the wiring of safety 1) Check the wiring to T61 and T62.
input B channel 1
O Fault involved with safety | 2) Incorrect setting of cross fault detection | 2) Check the wiring to Y2.
2u® input B, channel 1 input
T6 blinks 3) Failure of the circuit of safety input B | 3) Replace with a new product.
channel 1
1) Failure involving the wiring of safety 1) Check the wiring to T71 and T72.
input B channel 2
O Fault involved with safety | 2) Incorrect setting of cross fault detection | 2) Check the wiring to Y2.
5 input B, channel 2 input
T7 blinks 3) Failure of the circuit of safety input B | 3) Replace with a new product.
channel 2
1) Failures involving the wiring of 1) Check the wiring to T31, T32 and T33.
Faults involved with feedback/reset input.
A feedback/reset input 2) Failures of the circuit of feedback/reset | 2) Replace with a new product.
input
Lights 1) Improper feedback signals from 1) Check the connecting cable of Expansion Unit
,:“):, Expansion Unit and the connection of the terminating
FB b‘links ] connector ) ]
Fault in Expansion Unit 2)Abporma| supply voltage to Expansion | 2) Check the supply voltage to Expansion Unit.
Unit Note: Make sure that all Expansion units' PWR
. L indicators are lit.
3) Failure of the circuit of safety relay 3) Replace the Expansion Unit with a new one.
contact outputs
1) Failure involving the wiring of 1) Check the wiring to S14 and S24.
instantaneous safety outputs
2) Failure of the circuit of Instantaneous 2)Replace with a new product.
Fault involved with safety outputs
20- instantaneous safety 3) Failure involving the wiring of the logical | 3) Check the wiring to L1.
N outputs or logical AND AND connection output
El blinks | connection outputs 4) Failure of the circuit of the logical AND | 4) Replace with a new product.
connection output
5) Impermissible high ambient 5) Check the ambient temperature and spacing
temperature around the G9SX-GS[.
1) Failure involving the wiring of OFF- 1) Check the wiring to S44 and S54.
delayed safety relay contact outputs
2)Incorrect set values for OFF-delay time | 2) Confirm the set values of the OFF-delay time
o Fault involved with OFF- Brneifet switches on the front and back of the
ED blinks delayed safety outputs 3) Failure of the circuit of OFF-delayed 3) Replace with a new product.
safety relay contact outputs
4) Impermissible high ambient 4) Check the ambient temperature and spacing
temperature around the G9SX-GSL1.
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GI9SX-GS

. E.RR . O_ther Fault Expected causes of the fault Check points and measures to take
indicator | indicator
1) Failure involving the wiring of the logical | 1) Check the wiring to T41 and T42.
AND connection input Note: Make sure that the wiring length for the
T41, T42 terminal is less than 100 meters.
Y Fault involved with logical Note: Make sure that the logical AND conn_ection
O AND connection input ‘ _ §|gnal is branched for less thgn 4 units.
AND blinks 2) Incorrect setting for the logical AND 2) Confirm the set value of the logical AND
connection input connection preset switch.
3) Failure of the circuit of the logical AND | 3) Replace with a new product.
connection input
1) Failure involving the wiring of the 1) Check the wiring to UA.
external indicator output
Fault involved with the 2) Failure involving the wiring of the 2) Check the wiring to Y3.
S0 external indicator outout external indicator diagnosis switching Note: When no indicator is connected, or an LED
2us pu input indicator is connected, connect Y3 to 24 V
UA blinks | (UA) o eu rocalc ' :
3) Failure of the circuit of the external 3) Replace with a new product.
indicator output
4) Failure of the external indicator 4)Replace the connected external indicator.
1) Failure involving the wiring of the 1) Check the wiring to UB.
external indicator output
® 2) Failure involving the wiring of the 2) Check the wiring to Y4.
lights " Fault involved with the external indicator diagnosis switching | Note: When no indicator is connected, or an
-0 external indicator output input LED indicator is connected, connect Y4 to
UB blinks | (UB) 24 V.
3) Failure of the circuit of the external 3) Replace with a new product.
indicator output
4) Failure of the external indicator 4)Replace the connected external indicator.
1) Failure involving the setting of the 1) Check the setting of the Switching Function
Switching Function setting switch setting switch.
20- 2) Failure involving the wiring of the mode | 2) Check the wiring to M1 and M2.
o Fault involved with the selector input
UA and UB Switching Function 3) Failure involving the circuit of the mode | 3) Replace with a new product.
alternately selector input
blink 4) Failure involving the mode selector 4) Check the signal switching time of the mode
switching time selector input (M1, M2).
0
indiﬁellltors rSaligglze\;lcl)jI;age outside the 1) Supply voltage outside the rated value | 1) Check the supply voltage to the Units.
except
PWR blink
When indicators other than the ERR indicator blink, check and take necessary actions referring to the following table.
intIlEiI:;or ing:::gforrs Fault Expected cause of the fault Check points and measures to take
T The input status between safety input A | Check the wiring from safety input devices to the
" channel 1 and safety input A channel 2 is | G9SX-GSLI. Or check the input sequence of
-0: | Safety input A mismatch | different, due to contact failure or a short | safety input devices. After removing the fault,
T2 |Blink circuit of safety input device(s) or a wiring | turn both safety input A channels 1 and 2 to the
o fault. OFF state.
Off Te The input status between safety input B Check the wiring from safety input devices to the
" channel 1 and safety input B channel 2 is | G9SX-GS[I. Or check the input sequence of
-0: | Safety input B mismatch | different, due to contact failure or a short | safety input devices. After removing the fault,
T7 |Blink circuit of safety input device(s) or a wiring | turn both safety input B channels 1 and 2 to the
fault. OFF state.
(Expansion Unit)
incIIEiE':\;or in(?ig;:;rs Fault Expected cause of the faults Check points and measures to take
Fault involved with safety .
([ ] - relay outputs of Expansion ;)ngdlng of relgy contagts . Replace with a new product.
i . ) Failure of the internal circuit
L|ghts Units
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Dimensions and Terminal Arrangement (Unit: mm)
Safety Guard Switching Unit
G9SX-GS226-T15-[1 (6) (See note 2.) Terminal arrangement
| — OOROO@B®
| )f_w/ OPEEEOBE
EEEpSTnE | |
[, [Opwr[JFB [JAND
"o 0 0wl — Ot Quar
o o { 100 max Ote Ous (17
~ ' O QOeo
i T (err
- 1 1
EEETEELE ! !
- ==Y BIE BT
- - DEEBEOBO
"%» (10) 115 max. (6) (See note 2.)
* Typical dimension Note: 1. Above outline drawing is for -RC terminal type.

2. For-RC terminal type only.

Expansion Unit

G9SX-EX401-1

Expansion Unit (OFF-delayed Model)
G9SX-EX041-T-[1

Terminal arrangement

G9SX-EX401-[] GI9SX-EX041-T-[]
(6) (See note 2)  (Expansion Unit) (Expansion Unit
with OFF Delay)

— ———— —————
/ EEEE) (966
1 1 1 1
1 1 1 1

[pwr [pwr

100 max.
) (e [eo

[err [err
1 1 1 1
1 1 1 1
A Q®RE OO
=
‘%232%);‘ 115 max. ) (Seenote2) T

* Typical dimension Note: 1. Above outline drawing is for -RC terminal type.

2. For -RC terminal type only.
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GI9SX-GS
Application Examples

Highest achievable PL/

safety category Model Stop category Reset

Emergency Stop Switch A165E/A22E
Flexible Safety Unit G9SX-BC202 M1. M2: 0 Emergency Stop: Manual
Safety Light Curtain F3SJ-B/F3SJ-E/F3SJ-A . Safety Light Curtain: Auto
Flexible Safety Unit G9SX-GS226-T15

Note: The above PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after confirming the usage conditions.

PLe/4 equivalent

@ Application Overview 1

1. When the emergency stop switch S1 is pressed.

o The power supply to the motor M1 and M2 is turned OFF immediately when the emergency stop switch S1 is pressed.

e The power supply to the motor M1 is kept OFF until the reset switch S2 is pressed while the emergency stop switch S1 is released.

e The power supply to the motor M2 is kept OFF until one of the safety light curtains 1 and 2 is unblocked and the reset switch S2 is pressed while
the emergency stop switch S1 is released.

2. When the operator and robot block the beams at the same time.
e The power supply to the motor M2 is turned OFF immediately when both beams are blocked. (The power supply to the motor M1 is kept ON.)
e The power supply to the motor M2 is kept OFF until one of the safety light curtains 1 and 2 is unblocked.

(©)
©
Note: 1. Diagnostic checks of the external indicators connected to external indicator Q
Feedback loop outputs UA and UB can be switched with Y3 and Y4, respectively. f
— — —=7 i 2. Use safety light curtains with PNP control outputs. 8
Emergency
stop switch

Application Examples

Safety Light Curtain 1~ -

KMt \--\-- ) ) \¢fl
\ \ \ Safety Light Curtain2 -

KM2 - \ &8
{ ;
G9SX-BC202 (unit 1) s
| \
Control circuit - /i
AP

Emergency Stop Switch

= S1: Emergency stop switch
S2: Reset switch

Safety Light Curtain 1

Emitter Receiver Emitter Receiver
E— o
—_—|
E————
—_—| (See note 2.) —_—| (See note 2.)

Safety Light Curtain 2 KM1 to KM4: Magnetic contactors
M1 and M2: Motors

Feedback Loop

T

Control output 1

G9SX-GS226-T15 (Unit 2)

Control output 2
Control output 2

Control output 1

+24V +24V (See
note 1.)

Open Open

+24V  (See
note 1.)

Open

+24V|

Control circuit

e

Indicator Indicator
(Diagnostic (Diagnostic
check disabled) check enabled)
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Timing Chart 1

GISX-BC202 (Unit1)

Emergency stop switch S1
Reset switch S2

Unit 1 S14, S24

KM1, KM2 NO contact

Unit 1 Logical AND output L1

G9SX-GS226-T15 (Unit 2)
Unit 2 Logical AND input T41

Safety Light Curtain 1 control output
(monitoring the robot: Input A)
Safety Light Curtain 2 control output
(monitoring the operator: Input B)

Unit 2 S14, 824

KM3, KM4 NO contact
Input A monitor output X3
Input B monitor output X4
External indicator output UA

External indicator output UB

Controls not related to safety
Robot movement enabled

Robot movement enabled in
specific area only

Robot movement disabled

Unit 2 restarts.

OMmRON

©¢

P

(2) 4

4

(OFY

i

1) Prior to operation start
2) Operator inserts workpiece

3) Robot processes workpiece

4) Both operator and robot enter the coordinated area: Only Unit 2 stops.
5)

6)

Emergency stop switch pressed: All units stop.



GI9SX-GS

Highest achievable PL/

safety category Model Stop category Reset

Emergency Stop Switch A165E/A22E

Flexible Safety Unit G9SX-BC202

. Safety Limit Switch D4B-N/D4N/D4F

Ple/4 equivalent | & 4 | ock Safety-door Switch DANS/DAGS-N/DABS
Safety Key Selector Switch A22TK

Flexible Safety Unit G9SX-GS226-T15

M1, M2: 0 Manual

Note: The above PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after confirming the usage conditions.

@ Application Overview 2

1. Normal operating mode (When the mode M1 of the G9SX-GS is turned ON.)
Normal operating mode (M1 = ON, M2 = OFF) is selected on the selector switch S7. The enabling switch S3 and S4 for detecting the conveyor
cart position are disabled.

1-1.When the emergency stop switch S1 is pressed.

o The power supply to the motor M1 and M2 is turned OFF immediately when the emergency stop switch S1 is pressed.

e The power supply to the motor M1 is kept OFF until the reset switch S2 is pressed while the emergency stop switch S1 is released.

o The power supply to the motor M2 is kept OFF until the reset switch S2 and S8 are pressed while the guard is closed and the emergency stop
switch S1 is released.

1-2.When the guard is opened (the emergency stop switch S1 is released).

o The power supply to the motor M2 is turned OFF immediately when the S5 and S6 detect that the guard is opened. (The power supply to the
motor M1 is kept ON.)

o The power supply to the motor M2 is kept OFF until the guard is closed and the reset switch S8 is pressed.

2. Maintenance mode (When the mode M2 of the G9SX-GS is turned ON.)
Maintenance mode (M1 = OFF, M2 = ON) is selected on the selector switch S7. The S5 to detect the opening and closing of the guard is
disabled.

2-1.When the emergency stop switch S1 is pressed.

e The power supply to the motor M1 and M2 is turned OFF immediately when the emergency stop switch S1 is pressed.

e The power supply to the motor M1 is kept OFF until the reset switch S2 is pressed while the emergency stop switch S1 is released.

e The power supply to the motor M2 is kept OFF until the reset switch S2 and S8 are pressed while the conveyor cart is at the safety position and
safety limit switch S3 and S4 are turned ON and the emergency stop switch S1 is released.

2-2.When the conveyor cart moves away from its safe position (the emergency stop switch S1 is released).
e The power supply to the motor M2 is turned OFF after the conveyor cart moving away from the safety position and the safety limit switch S3
and S4 being turned OFF. (The power supply to the motor M1 is kept ON.)
* The power supply to the motor M2 is kept OFF until the reset switch S8 is pressed after the conveyor cart returning to the safety position and
the safety limit switch S3 and S4 being turned ON.

OmRrRON
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G9SX-GS

Feedback loop
[ Attt |

Application Examples
Ei " .
str:pe rsgﬁccﬁ/ Safety Limit Switch

G9SX-BC202 (unit 1)

!
Control circuit
Safety Mode selector
Door Switch
Emergency
Stop Switch
S5
Pnn.éﬁ'
Guard
S6 g
®
Conveyor 33\ ’ Fereiib_a(ik_loop
cart open I :
S4 - ! :
@ ¥ Mode selector +24 V I: I H
Q s7 ss| | [fxws !
! 1
! _\v[ AN Y
_\/_ (See T
note 1.)
(See +24V +24V
note 1.)
Open Open Open

AT D — M- M2—Te)TeX T )T~ D33 41 42::[;
G9SX-GS226-T15 (Unit2)

24V Manual E
T Control circuit Auto

B = =
(6196206496 O—D)eH)—0A—08
X

L Indicator Indicator
(Diagnostic (Diagnostic
check enabled) check disabled)

S1: Emergency Stop Switch

S2, S8: Reset Switches

S3: Limit Switch

S4, S6: Safety Limit Switches

S5: Safety Door Switch

S7: Safety Key Selector Switch
KM1 to KM4: Magnetic Contactors
M1 and M2: Motors

Note: Diagnostic checks for the external indicators connected to external indicator outputs
UA and UB can be switched with Y3 and Y4, respectively.
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Timing Chart 2

G9SX-BC202 (Unit 1) (10) g

Emergency stop switch S1 [

Reset switch S2 /

Unit 1 S14, S24 _—

Unit 1 Logical AND output L1

KM1, KM2 NO contact

G9SX-GS226-T15 (Unit 2)

Unit 2 Logical AND input T41 -
¥
Limit switch S3 ]! | B — —

Safety limit switch S4 ] ! /| /M

Safety Door Switch S5 (R4 6)¥
Safety limit switch S6 .

Reset switch S8 | |

Mode selector input M1

Mode selector input M2

SO-XS69

Unit 2 S14, S24 T—

Unit 2
Input A monitor output X3 ] ! /I /

Unit 2
Input B monitor output X4 [

External indicator output UA

External indicator output UB

KM3, KM4 NO contact

Controls not related to safety

Conveyor section movement enabled
(with machine in normal operating mode)
Conveyor section movement enabled in
specific area only
(with machine in maintenance mode)
Conveyor section movement disabled

(1) Start Unit 2 in normal operating mode.

(2) Use the selector switch to change to maintenance mode when the conveyor cart is at the safety position.

(3) The operator opens the guard and performs maintenance.

(4) When Safety Limit Switch S3 and Limit Switch S4 are turned OFF in maintenance mode, Unit 2 stops.

(5) After the guard is closed and the operating mode is switched to normal operating mode, restart Unit 2.

(6) When the guard is opened during normal operating mode, Unit 2 stops.

(7) Close the guard and restart Unit 2.

(8) When the operating mode is switched to maintenance mode while Safety Limit Switch 83 and Limit Switch S4 are turned OFF, Unit 2 stops.
(9) Switch to normal operating mode, and when the guard is closed, restart Unit 2.

(10) Emergency stop switch pressed: All units stop.

Note: 1. In this example, press reset switch S2, confirm that Unit 1 has started operating, then press reset switch S8.

2. To use the set value of the mode selector for control, use external indicator output UA for control and external indicator output UB for the
operator's indication. In this case, disable the diagnostic check of the external indicator output UA.
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Highest achievable PL/

safety category Model Stop category Reset

Emergency Stop Switch A165E/A22E
Flexible Safety Unit G9SX-BC202
Safety Limit Switch D4B-N/D4N/D4F
PLe/4 equivalent Guard Lock Safety-door Switch D4ANS/D4GS-N/D4BS M1, M2, M3: 0 Manual
Safety Key Selector Switch A22TK
Flexible Safety Unit G9SX-GS226-T15
Flexible Safety Unit G9SX-AD322-T15

Note: The above PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after confirming the usage conditions.

@ Application Overview 3

1. When the emergency stop switch S1 is pressed.

o The power supply to the motor M1, M2, and M3 is turned OFF immediately when the emergency stop switch S1 is pressed.

o The power supply to the motor M1 is kept OFF until the reset switch S2 is pressed while the emergency stop switch S1 is released.

* The power supply to the motor M2 is kept OFF until the reset switch S2 and S8 are pressed while the guard 1 is closed and the emergency stop
switch S1 is released.

e The power supply to the motor M3 is kept OFF until the reset switch S2 and S11 are pressed while the guard 2 is closed and the emergency
stop switch S1 is released.

2. When the guard 2 is opened (the emergency stop switch S1 is released).

o The power supply to the motor M3 is turned OFF immediately when the S9 and S10 detect that the guard 2 is opened. (The power supply to
the motor M1 and M2 is kept ON.)

o The power supply to the motor M3 is kept OFF until the guard 2 is closed and the reset switch S11 is pressed.

3-1.Normal operating mode (When the mode M1 of the G9SX-GS is turned ON.)

Normal operating mode (M1 = ON, M2 = OFF) is selected on the selector switch S7. The safety limit switch S3 and S4 to detect the conveyor cart

position are disabled.

e The power supply to the motor M2 is turned OFF immediately when the S5 and S6 detect that the guard 1 is opened. (The power supply to the
motor M1 and M3 is kept ON.)

e The power supply to the motor M2 is kept OFF until the guard 1 is closed and the reset switch S8 is pressed.

3-2.Maintenance mode (When the mode M2 of the G9SX-GS is turned ON.)

Maintenance mode (M1 = OFF, M2 = ON) is selected on the selector switch S7. The S5 and S6 to detect the opening and closing of the guard 1

are disabled.

o The power supply to the motor M2 is turned OFF after the conveyor cart moving away from the safety position and the safety limit switch S3
and S4 being turned OFF. (The power supply to the motor M1 and M3 is kept ON.)

e The power supply to the motor M2 is kept OFF until the reset switch S8 is pressed after the conveyor cart returning to the safety position and
the safety limit switch S3 and S4 being turned ON.
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Feedback loop Application Examples

Safety Limit Switch
Mode selector

Emergency
stop switch

| 1]
KM1 -\--\--
\\\ Guard 1

KM2 -

G9SX-BC202 (unit 1)

Control circuit

+24V_|
T /
Emergency
Stop Switch Guard 2
(@)
(o]
(92}
I
_ G)
T S5 2]
-
solr |
] of
Conveyor 83 * Feedback loop
cart Mod Ject open I_-_--:
| sl ode sel ecso7r +24V E. i :
® s | | [ms i
i i
1 [KM4 |
(See note.) -4
(See note.) +24V +24V
Open  Open Open AND
E-RBR-O-C-D-@- DRV N
KM3 A --\--
GISX-GS226-T15 (Unit 2) A
Manual \-
woav | Control circuit Ao EI
B i B R
(09610626459 ®) @.@.@‘@ a—08
X X
L - Indicator Indicator
(Diagnostic  (Diagnostic
T 9 check enabled) check disabled)
G9SX-AD322-T15 (Unit 3) KM |_ |_ | S1: Emergency Stop Switch
Aﬁ \ \ S2, S8, S11: Reset Switches
. . S3: Limit Switch
24y Control circuit KMs -\~ S4, $6, $10: Safety Limit Switches
T S5, S9: Safety Door Switches
S7: Safety Key Selector Switch
KM1 to KM6: Magnetic Contactors
M1 to M3: Motors
Note: Diagnostic checks for the external indicators connected to external
indicator outputs UA and UB can be switched with Y3 and Y4 respectively.
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Timing Chart 3

G9SX-BC202 (Unit1) (10) ¥
Emergency stop switch S1 [

Reset switch 82 _[] —/

Unit 1 514, S24

Unit 1 Logical AND output L1

KM1, KM2, NO contact

G9SX-GS226-T15 (Unit2)
Unit 2
Logical AND input T41

Limit switch S3 ] ! s I o /M

Safety limit switch S4 1 ! /A N

Safety Door Switch S5 @y 6)§
Safety limit switch S6 ! -

Reset switch S8 | | | M
@¥ 8¢

Mode selector input M1

Mode selector input M2  —— p—

Unit 2 S14, S24 —

Unit 2

Input A monitor output X3 1 ! /I / I

Unit 2

Input B monitor output X4 L
Unit 2
External indicator output UA [ L
Unit 2
External indicator output UB

KM3, KM4, NO contact —

Controls not related to safety

Conveyor section movement enabled
(with machine in normal operating mode)
Conveyor section movement enabled in
specific area only
(with machine in maintenance mode)
Conveyor section movement disabled

G9SX-AD322-T15 (Unit 3)
Unit 3 Logical AND input T41

Safety Door Switch S9
Safety limit switch S10

Reset switch S11 [ ™M

Unit 3 S14, S24

KMS5, KM6, NO contact  —

(1) Start Unit 2 in normal operating mode.

(2) Use the selector switch to change to maintenance mode when the conveyor cart is at the safety position.

(3) The operator opens the guard 1 and performs maintenance.

(4) When Safety Limit Switch S3 and Limit Switch S4 are turned OFF in maintenance mode, Unit 2 stops.

(5) After the guard 1 is closed and the operating mode is switched to normal operating mode, restart Unit 2.

(6) When the guard 1 is opened during normal operating mode, Unit 2 stops.

(7) Close the guard 1 and restart Unit 2.

(8) When the operating mode is switched to maintenance mode while Safety Limit Switch S3 and Limit Switch S4 are turned OFF, Unit 2 stops.
(9) Switch to normal operating mode, and when the guard 1 is closed, restart Unit 2.

(10) Emergency stop switch pressed: All units stop.

Note: 1. In this example, press reset switch S2, confirm that Unit 1 has started operating, then press reset switch S8 and S11.

2. To use the set value of the mode selector for control, use external indicator output UA for control and external indicator output UB for the
operator's indication. In this case, disable the diagnostic check of the external indicator output UA.
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Safety Precautions

Be sure to read the Common Precautions for Safety Warning at the following URL: http://www.ia.omron.com/.

Indication and Meaning for Safe Use

Indicates a potentially hazardous situation
which, if not avoided, will result in minor
AWARN|NG or moderate injury, or may result in

serious injury or death. Additionally there
may be significant property damage.

G9SX-ADLI/BC/EX/IG9SX-GS

<G9SX-GS[>

Serious injury may possibly occur due to loss of safety functions.
Construct an appropriate safety system as shown in the
following table.

Precautions
for Safe Use

Supplementary comments on what to do
or avoid doing, to use the product safely.

Precautions Supplt?;n:nfary ::ommenttsfoq whe:t to do
or avoid doing, to prevent failure to
rj’r Correct operate, or undesirable effect on product
se

performance.

<Precautions for All G9SX Models>

Serious injury may possibly occur due to breakdown of
safety outputs.

Do not connect loads beyond the rated value to the safety
outputs.

Serious injury may possibly occur due to malfunction of
safety outputs.

Add a circuit to protect against back electromotive force
when connecting inductive loads to safety outputs.

Serious injury may possibly occur due to loss of safety
functions. Use appropriate devices as given in the
following table.

Serious injury may possibly occur due to loss of required
safety functions.

Wire the G9SX properly so that the safety outputs do not
short-circuit with the Unit power supply or load power supply.

Control Devices Requirements

Use approved devices with Direct

Door interlocking switches | Opening Mechanism complying with

or Safety limit switches IEC/EN 60947-5-1 and capable of
switching micro loads of 24 VDC, 5 mA.

Sfmtcl_ung Auto switching
unction
Safety Safety Sensor A
system
configuration Area A
example
Safety Sensor B
Person @
1. Select Safety Sensors that satisfy the following
condition:
Diameter of the smallest detectable object <
Diameter of the object to be detected
2. Install the Safety Sensors so that they satisfy the
following conditions:
(1)Use Safety Sensor A to detect the entry of the
machine into area A, and Safety Sensor B to
detect the entry of a person into area A.
(2)Make sure that the machine can reach area A
only by passing through Safety Sensor A, and
Safety that a person can reach area A only by

passing through Safety Sensor B.

. Provide a protective structure to prevent a
person from passing completely through Safety
Sensor B and stepping into area A. If this is not
possible, install a sensor that will detect the
presence of a person inside area A and prevent
the machine from being restarted while the
person is inside area A.

4. Provide a sufficient safety distance (S1)

considering the entry speed of a person and a

sufficient safety distance (S2) considering the

entry speed of the machine. For details, refer to

“Safety Distance” on page 46.

precautions 3

Use approved devices complying with
the relevant product standards,
regulations and rules in the country
where it is used.

Consult a certification body to assess
that the entire system satisfies the
required safety category level.

Safety sensors

Switching

function Manual switching

Use approved devices with forcibly
guided contacts complying with

Relays with forcibly guided | IEC 61810-3 (EN 50205). For feedback
contacts purpose use devices with contacts
capable of switching micro loads of 24
VDC, 5 mA.

Safety
system
configuration
example

Safety Sensor

Mode

Area A
selector

Safety Door Switch
Safety Limit Switch

Person M

Use approved devices complying with
IEC/EN 60947-4-1 auxiliary contact linked
with power contact (mirror contact).

For feedback purpose use devices with
contacts capable of switching micro
loads of 24 VDC, 5 mA.

Contactors

Use approved devices with Direct
Opening Mechanism complying with
IEC/EN 60947-5-1

Do not connect an emergency stop
switch to the G9SX-GSLI.

Emergency stop switches

Evaluate whether devices used are
appropriate to satisfy the requirements of
safety category level.

Other devices

1. Select Safety Sensors that satisfy the following
condition:

Diameter of the smallest detectable object <
Diameter of the object to be detected

2. Install the Safety Sensors so that they satisfy the
following conditions:

(1)Use the Safety Sensor to detect the entry of
the machine into area A.

(2)Make sure that the machine can reach area A
only by passing through the Safety Sensor.

Safety 3. Provide a protective structure to prevent a

precautions person from stepping into area A when the door
is opened. If this is not possible, install a sensor
that will detect the presence of a person inside
area A and prevent the machine from being
restarted while the person is inside area A.

4. Provide a sufficient safety distance (S2)
considering the entry speed of the machine.
For details, refer to “Safety Distance” on
page 46.

5. Position the mode selector in a location where it
cannot be operated from inside area A.
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G9SX-ADLI/BC/EX/G9SX-GS

Safety Distance Precautions for Safe Use

The safety distance is the minimum distance that must be provided
between the safety input device and a machine's hazardous part to
stop the hazardous part before a person or object reaches it.

The safety distance varies according to the standards of each country and the
specifications of each machine. In addition, the calculation of the safety
distance differs if the direction of approach is not perpendicular to the detection
zone of the safety input device. Always refer to the relevant standards.

<Precautions for All G9SX Models>
Use G9SX within an enclosure with IP54 protection or higher of
IEC60529.

2. Incorrect wiring may lead to loss of safety function. Wire
conductors correctly and verify the operation of G9SX before
commissioning the system in which G9SX is incorporated.

Safety Distance Concepts 3. Do notapply DC voltages exceeding the rated voltages, or any AC
voltages to the G9SX power supply input. Do not connect to DC
distribution network.

4. Use DC supply satisfying requirements below to prevent electric
shock.
Safety Sensor A e DC power supply with double or reinforced insulation, for
When a rean example, according to IEC/EN60950 or EN50178 or a
gersrg'a‘ches i St transformer according to IEC/EN61558.
a'::;zard Safety Sensor B é """ . o DC supply satisfies the requirement for class 2 circuits or limited
(machine) Person w voltage/current circuit stated in UL 508.
- - 5. Apply properly specified voltages to G9SX inputs.
: g} ?ﬁ;egods'es;?r;ﬁgga machine can come to a Applying inappropriate voltages cause G9SX to fail to perform its
pefson while operating (the boundary of the specified function, which Iegds to the loss of safety functions,
machine's operating area) damages to G9SX, or burning. o
6. Auxiliary error outputs and auxiliary monitoring outputs are NOT
safety outputs. Do not use auxiliary outputs as any safety output.
Such incorrect use causes loss of safety function of G9SX and its
relevant system.
When a Safety Sensor A Also Logical AND connection outputs can only be used for logical
hazard AND connections between G9SXs.
(machine) Area A 7. After installation of G9SX, qualified personnel should confirm the
approaches Safety Sensor B installation, and should conduct test operations and maintenance.
a person The qualified personnel should be qualified and authorized to
« S2: Safety distance 2 secure the safety on each phases of design, installation, running,
e P2: The c?losestthat a part of a person can come maintenance and disposal of system. N
to a machine. 8. A person in charge, who is familiar to the machine in which G9SX
- - is to be installed, should conduct and verify the installation.
Safety Distance Calculation Examples (Reference) 9. Inspect the G9SX daily and every six months. Incorrect system
- operation may result in serious injury.
gea:;?:r:(sj?crzjIZFr)I‘i/rO:aCIESISattQethdeeg;%?yndzi:tg?]ce 10. Do not dismantle, repair, or modify G9SX. It may lead to loss of its
as shown below. safety functions, creating a dangerous situation.
S1=KI1xT+C 11. Use only appropriate components or devices complying with
S2=K2xT+C relevant safety standards corresponding to the required level of
Calculating the . ; safety categories.
safety distance g; gg;gg g:ztgﬂgg ; Conformity to requirements of safety category is determined as an
specified by K1: Approach speed of a person to the entire system.
international detection zone (area A) It is recommended to consult a certification body regarding
standard ISO K2: Maximum approach speed of a machine to assessment of conformity to the required safety level.
13855 the detection zone (area A) 12. OMRON shall not be responsible for conformity with any safety
Total response time of the machine and standards regarding to customer's entire system.
GI9SX system ) 13. Disconnect G9SX from power supply when wiring, to prevent
C: Add'tt')c?lf‘tal ?ﬁst%qce C?ICUIfa;‘ﬁd by trl‘le dtetectlon electric shock or unexpected operation.
EZ?:ctgb)lle(ogeé?)n;?t?\:eOSaf:tsnggnzzr 14. Be cautious not to have your fingers caught when attaching
! y ’ terminal sockets to the plugs on G9SX.
If a person approaches the detection zone 15. Do not use in combustible gases or explosive gases.

Calculating the
safety distance

perpendicularly, calculate the safety distance
as shown below.

S1=K1x(Ts+ Tc+ Tr + Tspm) + Dpf
S2=K2 x (Ts + Tc + Tr + Tspm) + Dpf

S1: Safety distance 1

S2: Safety distance 2
K1: Approach speed of a person to the

specified by detection zone (area A)

American K2: Maximum approach speed of a machine to
standard ANSI the detection zone (area A)

B11.19 Ts: Machine's stop time (s)

Tr: Response time of the G9SX system from
ON to OFF (s)

Tc: Machine control circuit's maximum response
time required to activate its brake (s)

Tbm:Additional time (s)

Dpf: Additional distance

1. To determine the approach speed K1, consider all factors,
including the operator's physical abilities.

2. To determine the maximum approach speed K2, consult with a
notified body or other authoritative institutes.

3. The response time of a machine is the time from when the machine
receives a stop signal to the time when the machine's hazardous
part stops. Measure the response time on the actual system.
Also, periodically check that the machine's response time has not changed.

4. For information on the response time of the G9SX system, refer to
item 10 of “Precautions for Correct Use” on page 47.
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<G9SX-GS[1>

1.

Be sure to correctly connect safety input devices to safety input A
and safety input B to ensure proper operation of the safety
functions.

. When setting the Switching Function, be sure to consider safety

control requirements, safety level and safety category of the entire
system.

3. A qualified personnel who has a thorough understanding of the

installed machine must switch the mode selector input. For
example, a Switching Unit with Key must be used for the mode
selector, and the key must be managed and used in such a way
that the machine cannot be operated by unauthorized persons.

<GI9SX-EX[>

1.

The durability of relays depend greatly on the switching condition.
Confirm the actual conditions of operation in which the relay will be
used in order to make sure of the permissible number of switching
operations.

Precautions for Correct Use

<Precautions for All G9SX Models>

1.

Handle with care

Do not drop G9SX to the ground or expose to excessive vibration

or mechanical shocks. G9SX may be damaged and may not

function properly.

Conditions of storage

G9SX may be damaged and may not function properly.

Do not store in such conditions stated below.

1. In direct sunlight

2. At ambient temperatures out of the range of —10 to 55°C.

3. Atrelative humidity out of the range of 25% to 85% or under
such temperature change that causes condensation.

. In corrosive or combustible gases

. With vibration or mechanical shocks out of the rated values.

. Under splashing of water, oil, chemicals

7. In the atmosphere containing dust, saline or metal powder.

Mounting

Mount G9SX to DIN track with attachments (PFP-M, not

incorporated to this product), not to drop off the track by vibration

or other force especially when the length of DIN track is short

compared to the widths of G9SX.

Following spacing around G9SX should be available to apply

rated current to outputs of G9SX and for enough ventilation and

wiring:

1. At least 25 mm beside side faces of the G9SX.

2. Atleast 50 mm above top face of G9SX and below bottom face

of G9SX.

[20N¢, IF N

I

—

50 mm min.

25 mm min.

25 mm min. t

50 mm min.

77

G9SX-ADLI/BC/EX/IG9SX-GS

5. Wiring

(1) G9SX
o Wire the G9SX as described below.

Solid wire 0.2 to 2.5 mm? (AWG24 to AWG12)

Stranded wire 0.2 to 2.5 mm? (AWG24 to AWG12)

o Strip no more than 7 mm of insulation from the end of the
wire.
(2) G9SX-[I-RT (with Screw Terminals)
* Tighten each screw to 0.5 to 0.6 N-m or the G9SX-[]-RT
may malfunction or generate heat.
(3) Wiring for a Logical AND Connection
e Use a 2-conductor cabtire cable or shielded cable to wire a
logical AND connection between Units.

. Connecting Expansion Units (G9SX-EXLI-L]):

(Only G9SX-ADLIJ/-ADALI/-NSALJ/-GSLY)

(1)Remove the termination connector from the G9SX, and insert
the connector of the Expansion Unit into the G9SX to connect
it.

(2)Insert the termination connector into the last Expansion Unit as
viewed from the GO9SX. When the G9SX is used without any
Expansion Units, do not remove the termination connector
from the G9SX.

(3)Do not remove the termination connector while the system is
operating.

(4)Before applying the power supply voltage, confirm that the
connecting sockets and plugs are locked.

(5)Make sure that all connected Expansion Units are supplied with
power within 10 s after the power to the G9SX is turned ON.
Otherwise, the G9SX will detect a power supply error for the
Expansion Units.

Use cables with a length of 100 m maximum to connect the safety

inputs, feedback/reset input, logical AND connection input, logical

AND connection output, or mode selector inputs.

. Set the time duration of OFF-delay to an appropriate value that

does not cause the loss of safety function of system.

Logical AND connection between Units

1. When using Logical AND connection inputs, set the Logical
AND connection preset switch to 'AND' position for the units
which the logical AND connection signal are input to.

2. Connect Logical AND connection outputs appropriately to
Logical AND connection inputs of the relevant unit. Verify the
operation of G9SX before commissioning the system.

3. Give careful consideration to the response time delay during
logical AND connection in order to prevent any reduction in the
safety of the safety control system.

4. Use two-conductor cabtyre cable or shielded cable for wiring
the logical AND connections between Units.

10. To determine the safety distance to hazards, take into account the

delay of safety outputs caused by the following times:

(1) Response time of safety inputs

(2) Response time of logical AND connection input
(Also consider the precaution in “ # ” below)

(3) Preset OFF-delay time

(4) Accuracy of OFF-delay time

% When connecting multiple Units with logical AND connections, the

operating time and response time after logical AND connection
inputs will be the sum of the operating times and response times of
the Units that are connected in series by logical AND connections.
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G9SX-ADLI/BC/EX/G9SX-GS

1

1

1

1

1

1

1. Start entire system after more than 5 s have passed since
applying supply voltage to all G9SXs in the system.
2. Power Supply
(1) The G9SX may malfunction due to electromagnetic
disturbances. Be sure to connect terminal A2 to ground.

(2) When sharing a power supply with a Safety Light Curtain, use
a power supply that will not fail for a momentary power
interruption of 20 ms or less.

3. Devices connected to G9SX may operate unexpectedly. When
replacing G9SX, disconnect it from power supply.

4. Adhesion of solvent such as alcohol, thinner, trichloroethane or
gasoline on the product should be avoided. Such solvents make
the marking on G9SX illegible and cause deterioration of parts.

5. Do NOT mix AC load and DC load to be switched in one G9SX-
EX[J-[1. When switching of both AC load and DC load is
necessary, connect more than two G9SX-EX[-[ ] and use each
unit for AC load and DC load exclusively.

6. Operate the reset input more than 0.4 seconds immediately after
the safety outputs are OFF.

G9SX does not accept the reset input from when the outputs are
turned ON and until 0.4 seconds passes after the outputs are
turned OFF.

<G9SX-GS>

1.

Use a mode selector that has an SPST-NO + SPST-NC contact
form (e.g., OMRON'’s A22K-[J-11-CJ).

2. This is a class A product. In residential areas it may cause radio

interference, in which case the user may be required to take
adequate measures to reduce interference.

Standards Certification
Directives

o EMC Directive
e Machinery Directive

Standards/UL Certification

Safety Category (EN ISO 13849-1)

In the condition shown in Application Examples, G9SX can be used
for the corresponding categories up to Safety category 4 per EN
1ISO13849-1.

This does NOT mean that G9SX can always be used for required
category under all the similar conditions and situations.

Conformity to the categories must be assessed as a whole system.
When using G9SX for safety categories, be sure to confirm the
conformity as a whole system.

Appllcable Safety Category 4 (EN 1SO13849-1)

1. Input signals to both safety inputs (T11-T12, T21-T22, T61-T62,
and T71-T72).

2. Input signals to the safety inputs (T11-T12, T21-T22, T61-T62, and
T71-T72) through switches equipped with a direct opening
mechanism.

When using limit switches, at least one of them must have a direct
opening mechanism.

3. When connecting a Safety Sensor to the G9SX, use a TYPE 4
Safety Sensor.

4. Input the signal through a NC contact of the contactor to Feedback/
Reset input (T31-T32 for manual reset or T31-T33 for auto reset).

5. Keep the cross fault detection mode input (Y1 and Y2) open.

However, when connecting devices that have a self-diagnosis
function, such as Safety Sensors, apply 24 VDC to Y1 or Y2.

. Be sure to connect A2 to ground.

. When using a G9SX-EX[-[] Expansion Unit, connect fuses with a

current rating of 3.15 A maximum to the safety relay outputs to
prevent the contacts from welding.

~N o

tem Model | DA GISX-BC GISX-GS GOSX-EX
EE el ISSg: e3tfl4(9:;1 egory 4 Approved Approved Approved Approved
. .. |IECIEN 61508 SIL3 Approved Approved Approved Approved

sy TS IEC/EN 62061 SIL3 Not approved Not approved Approved Not approved
IEC/EN 61000-6-2 Approved Approved Approved Approved
IEC/EN 61000-6-4 Approved Approved Approved Approved
UL508 Approved Approved Approved Approved
Approved by UL UL1998 Approved Approved Approved Approved
CAN/CSA C22.2 No.142 Approved Approved Approved Approved
Approved by KOSHA Approved Approved Approved Approved
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G9SX Series
Standstill Monitoring Unit

G9SX-SM

9]
e
Sensor-less Monitoring of Standstill for ce @ @ Jé
Machines with Long Inertia wre - B
Q)
« Standstill is monitored by the motor's back electromotive force Q
(BEMF) signal.
 Features a "Standard Configuration", allowing immediate use
without sensitivity adjustment.
« "User Configuration” also available for fine-tuning of sensitivity.
« Detailed LED indications enable easy fault diagnosis.
« Safety Category 4, PLe (EN ISO13849-1), o
SIL 3 (IEC/EN 62061) certified. e
I
A Be sure to read the Safety Precautions on page 65. 8

Model Number Structure

Model Number Legend

G9sX-00000-00 Q9
1. 234 5 QD

1. Functions 4. Output Configuration (Auxiliary Outputs) 8 o
SM: Standstill Monitoring Unit 2: 2 outputs @) Q
2. Output Configuration (Safety Outputs) 5. Terminal block type g g
0: None RT: Screw terminals S m
RC: Spring-cage terminals g X

3. Output Configuration (Safety standstill detection outputs)

3: 3 outputs
List of Models
Standstill Monitoring Unit
" — (@)
Safety standstill Auxiliary Rated n ©
Safety outputs detection output output voltage Terminal block type Model g<)
Screw terminals G9SX-SM032-RT N
- 3 2 24 VDC - -
Spring-cage terminals G9SX-SM032-RC =<
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G9SX-SM
Specifications

Ratings

Power input

Item Model G9SX-SM032-[]

Rated supply voltage 24 \VDC

Operating voltage range -15% to 10% of rated supply voltage

Power consumption 4 W max.

*k Power consumption of loads not included.

Inputs

Item Model G9SX-SM032-]

Standstill detection input (between Z1 and Z2 and between Z3 and Z4) %1

el el 480 VAC max. (120Hz max.) %2

Standstill detection input: Approx. 660 kQ

il e see EDM input: Approx. 2.8 kQ 33

1. Input the motor phase-to-phase voltage between Z1 and Z2 and between Z3 and Z4.
*%2. When a motor with AC240V or more is used, connect neutral point of the power supply to earth.
k3. Use a contact that is applicable to microloads (24 VDC, 5 mA) for connection to the EDM input.

Outputs

Item Model G9SX-SM032-[]

Safety standstill detection output k1 | Source output (PNP), load current: 0.3 A DC max. %2

Auxiliary output

(output monitorferror) Source output (PNP), load current: 100 mA DC max.

1. While safety standstill detection outputs are in the ON state, the following pulse signal is output continuously for output circuit diagnosis.
When using the safety standstill detection outputs as input signals to control devices (i.e. Programmable Controllers), consider the pulse signal
shown below.

‘<7 Approx. 100 ms 4»‘
ON ‘ ’

OFF

360 ps max.

k2. The following derating is required when Units are mounted side-by-side.
G9SX-SM032-[]: 0.2 A max. load current

OMmRON




Characteristics

G9SX-SM

Item Model

G9SX-SM032-[]

Over-voltage category (IEC/EN 60664-1)

Response time (Standstill detection ON to
OFF)

50 ms max.

Detection voltage (Standstill detection
voltage)

Standard Configuration: 10 mV max.
User Configuration: 100 mV max.

ON-state residual voltage

3.0 V max. (Safety standstill detection outputs and auxiliary outputs)

OFF-state leakage current

0.1 mA max. (Safety standstill detection outputs and Auxiliary outputs)

Maximum cable length for standstill
detection inputs and EDM inputs

100 m max. (External connection impedance: 100 Q max. and 10 nF max.)

Between standstill detection
inputs
(21,2223,24)

Between standstill detection
input terminals connected
together and other input and
output terminals connected
Insulation | together

resistance - -
Between all terminals without

standstill detection input
terminals connected together
and DIN rail

Between standstill detection
input terminals connected
together and DIN rail.

100 MQ min., 500 VDC megger

Between standstill detection
inputs
(21,2223,24)

2,000 VAC for 1 min.

Between standstill detection
input terminals connected
together and Power supply input
terminals and other input and
Dielectric | output terminals connected

strength | together

2,200 VAC for 1 min.

Between all terminals without
standstill detection input
terminals connected together
and DIN rail

500 VAC for 1 min.

Between standstill detection
input terminals connected
together and DIN rail.

2,200 VAC for 1 min.

Vibration resistance Frequency: 10 to 55 to 10 Hz, 0.375-mm single amplitude (0.75-mm double amplitude) (0)
©

Mechanic | Destruction 300 m/s? ()

al shock ; X

resistance | Malfunction 100 m/s? %))

Ambient temperature -10 to +55 °C (no icing or condensation) =

Ambient humidity 25% to 85%

Degree of protection Terminal block : IP20, Main body : IP40

Terminal tightening torque =k 0.6N'm

Weight

Approx. 200 g

%k For G9SX-SM032-RT (with screw terminals)

OomRrRoON




G9SX-SM

Connections

Internal Connection
G9SX-SM032-[](Standstill Monitoring Unit)

- | Stanstl !
nternal EDM input | detectoninput1 |
power =

I Standsil !

1 detection input 2
—

l -
i Safety standstill

detection output control

circuit
1

Auxiliary
output control

1. Internal power supply circuit is not isolated.

2. Standstill detection inputs

are isolated respectively.

*3. The Safety standstill detection outputs, ES1 - ES3, are internally redundant respectively.

Wiring of inputs and outputs

- Terminal — . -
Signal Name N Description of operation Wiring
P ly input for G9SX-SM[.
Power supply A1 A2 Cg\:]v:;;ur;ﬁg m%ljve?r source to the A1 and A2 Connect the power supply plus to the A1 terminal.
input ’ ) P Connect the power supply minus to the A2 terminal.
terminals.
. To turn on the Safety standstill detection outputs, both g;)r;net(r:]t z1 atnd ‘ ‘ ‘
gsggtisg:: inout 1 71,72 standstill detection inputs must be below the i 0 the motor o VA
inpu threshold voltage. Otherwise, Safety standstill t|lne|s respec- \ \ \
detection outputs will NOT be turned ON. vely. kM2 A\
When the wiring between the motor and G9SX-SML]
. breaks, GISX-SML] detects it as failure of the wiring | Connect Z3 and e
Standstill 73,24 or continues to operated as motor is rotating, | <4 to the motor
detaction Input 2 regardless of the status of motor. Thus the breakage | ines  respec- * ulv
of wiring does not lead to a dangerous situation. tively. @
Corresponds to
To turn on safety standstill detection outputs, ON- category 3
. state signals should be input to T32. Otherwise,
SRS Uil Safety standstill detection outputs will not be turned —
ON. Corresponds to wi
category 4 _J
Safety standstill | ES1,ES2 | Turns ON/OFF according to the state of standstill
detection output | ,ES3 detection inputs and EDM input. Keep these outputs Open when NOT used.
Auxiliary output Outputs a signal while the motor is determined as in
(Monitor) X1 a standstill condition. Keep these outputs Open when NOT used.
'(Aé'jr):g'r"’)‘ry P X2 Turns ON when the error indicator is blinking or lit. Keep these outputs Open when NOT used.

k For protecting the motor against short-circuit due to incorrect wiring, etc., apply overcurrent protective equipment: fuses, circuit-breaker, etc.,

with the ratings below.

Rated voltage: Greater than standstill detection inputs
(voltage supplied to the motor)

Rated current: 3A max.
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G9SX-SM
Functions

Configuration and Mode

Use the "Operation Preset switch" on the back side to select either Standard Configuration or User Configuration. The selected configuration mode
is enabled at power-on. Normally, please use Standard Configuration which is set as factory default. If the standstill determining time is found too
long in the Standard Configuration mode, switch to User Configuration and adjust the standstill determining time.

Standard Configuration

When G9SX-SM detects that the standstill detection input voltage is 10 mV or less, it will turn on safety standstill detection outputs, determining
the motor is in a standstill condition.

In Standard Configuration, any settings with the Mode preset switch on the back of the unit and both of the Standstill determining time preset
switches on the front and on the back of the unit are disabled.

User Configuration

When G9SX-SM detects that the standstill detection input voltage has been 100 mV or less for a predetermined standstill determining time or
longer, or when G9SX-SM detects that the standstill detection input voltage has been 10mV or less, it will turn ON safety standstill detection
outputs, determining the motor is in a standstill condition.

In User Configuration, two modes are available: Tuning mode (TUN) and Monitoring Mode (MON). Either can be selected by setting the "Mode
Preset switch".

The selected mode is applied at power-on.

Mode name Function Operation

To preset the standstill determining time, use the "DET TIME switch (the
standstill determining time preset switch)" on the front side.

Once the DET TIME setting is changed, the new setting immediately comes
into effect on the system without having to perform a power cycle.

When a standstill condition is detected, the auxiliary monitor output is turned
ON and the ES Indicator is lit, but safety standstill detection outputs are
NOT turned ON.

In this mode, G9SX-SM operation depends on the "DET TIME switches (the
standstill determining time preset switches)", one each on the front side and
the back side.

The DET TIME (standstill determining time) setting values come into effect
at power on.

*k If the optimal standstill determining time is already known, the value can be applied to the Monitoring Mode, without having to use the Tuning Mode.

Use this mode to adjust the standstill
determining time.

This mode is only for adjusting the standstill
determining time.

Tuning Mode

Use this mode in normal operation after the

Monitoring Mode | o1 siill determining time is fixed.

Operation Preset switch/Mode Preset switch Standstill Determining Time Preset Switch

Use switches on the back side of the unit for operation preset and Presets the standstill determining time in User Configuration.

mode preset. Configuration is made through switches on the front and back side of

Manipulation of preset switches must be done while the power is off. the unit. Operation can be normal only if both switch values are the

- . - same.If the values are different, an error occurs.
Name Function Configuration

Selects either STD (Standard Name Function Configuration

Configuration | Standard Configuration: default Standstill Presets the

Presegt Switch | configuration or setting)/ determining standstill ;/22//244{?2/222;:133(;‘;th/|- 18/20/
User configuration | USR (User Configuration) time preset determining time in shipment)(s) y
Selects either switch User Configuration

Tuning mode or MON(Monitoring Mode :

(©)

gﬂv?li(:gﬁreset Monitoring mode default setting)/TUN(Tuning ©
in User Mode) Q

configuration. N

Note: The preset switch setting comes into effect at power on. =

== 70 .
8 1: 22242 Switch ——
¢ 21 30Zs
DET TIME
USR
Configuration Preset Switch m
ST(?ONFIG See the illustration below for setting the standstill determining time
preset switches. Make sure that the direction of cutting edge of preset
) TUN switch is correctly pointed to the determining time value which must
Mode Preset Switch — b t
MON e set.
MODE 28 second standstill 8 second standstill
determining time setting  determining time setting
16 16
14 18 12 14 1820
10 22
o
6 26
% 28
2 1 30 2130
DETTIME ...  DETTIME

OomRoON




G9SX-SM
Operation

Functions

Standard Configuration
"Standard Configuration" allows standstill detection without tuning
sensitivity.

| Wire inputs and outputs

A 130
DET TIME
Set the operation preset switch
on the back side to "STD"

¢ CONFIG

| Turn the power ON

¢ MODE
To use under the "Standard
| Starting up under | Configuration," set the operation
Standard Configuration preset switch on the back side to
"STD" before turning on the power.

User Configuration

"User Configuration" allows manual tuning to adjust sensitivity. User
Configuration has Tuning Mode to tune sensitivity and Monitoring
Mode to detect the standstill condition.

(1) Start up under the Tuning Mode

Wire inputs and outputs |

e 130
~|__DETTIME
Set the operation preset switch USR |B
on the back side to "USR" STD -
* - CONFIG
Set the mode preset switch TUN
on the back side to "TUN" MON

¢ MODE

To adjust sensitivity under the
| Turn the power on | "User Configuration," set the
¢ operation preset switch to

"USR" and the mode preset
switch to "TUN" before turning
on the power.

| Starting up |
under Tuning Mode

OMmRON

(2) Adjust sensitivity

Set the standstill determining time
preset switch on the

front side to 1 second and test

the actual machine standstill
timing t1 and t2 of ES indication
(auxiliary output X1) turning on

Timing t2 is ahead

YES

d

NO

l

v

Set the standstill determining time
preset switch on the front side to

the closest value to delta t

(second), a time difference between
t1 and t2,and test the timing again

Machine Machine stops

ES indicator turns ON

ES

Machine stops
before ES indicator (auxiliary
output X1) turns ON

Turn the power off and set

the standstill determining time
preset switch on the back side
to the value set on the front side.

v

Sensitivity tuning completed

v

Use under the "Standard

Configuration"

(3) Monitor under the User Configuration

Set the operation preset switch
on the back side to "USR"

v

Set the mode preset switch
on the back side to "TUN"

v

| Turn the power on

v

| Starting up
under Monitoring Mode




G9SX-SM

LED Indicators

Marking | Color Name Function

PWR Green | Power supply indicator Lights up while power is supplied.

Lights up while a HIGH state signal is input to T32.

Heli) ) G E T e e Blinks when error relating to EDM (External Device Monitoring) input occurs.

Lights up while the standstill detection input voltage between Z1 and Z2 is below the
threshold voltage.
Blinks when an error relating to standstill detection input ch1 occurs. sk

Standstill detection input

Chit Orange ch1 indicator

Lights up while the standstill detection input voltage between Z3 and Z4 is below the
threshold voltage.
Blinks when an error relating to standstill detection input ch2 occurs.

Safety standstill detection [ Lights up while the Safety standstill detection outputs (ES1, ES2, ES3) are in the ON-state.
output indicator Blinks when an error relating to the Safety standstill detection input occurs. =

Standstill detection input

CH2 | Orange | .\ indicator

ES Orange

Depending on the status of operation preset switch and mode preset switch. See below for
details.

Standard Configuration: Turns OFF

Tuning Mode in User Configuration: Blinks

Monitoring Mode in User Configuration: Lights up
Blinks when an error relating the selected configuration mode occurs. sk

SET Orange | Setting indicator

ERR Red | Error indicator Lights up or blinks depending on the occurring error
*k Refer to "Fault Detection" on the next page for details

Settings indication (at power ON)
Settings for G9SX-SM can be checked by indicators for approx. 3 seconds after power on. During the settings indication term, ERR indicator will
light up, however the auxiliary error output will remain off.

Indicator Item Indicator Setting mode Szl
status status
Notlit |Standard STD
seT | Standard/User Configuration
Configuration Viaht User USR
'ghtup Configuration

NS-XS69
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G9SX-SM

Fault Detection
When the G9SX-SM[] detects a fault, the ERR indicator and/or other indicators light up or blink to inform the user about the fault.
Take actions based on the table shown below. After the action, turn the power on again.

in(fiE?tor Other indicator Fault Expected causes of the fault Checking points and measures to take
y Fault b%’, electro- 1) Excessive electro-magnetic disturbance | 1) Check the disturbance level around
7‘_?5 - g?:t?;:l?e:ﬁce or of G9SX-SM and its related system.
Blink internal circuits. 2) Failure of the internal circuit 2) Replace with a new product.
| it imvolved with " z:;t‘;so'g‘fgm% the wiring of standstill | 1) o the wiring to 21 and Z2.
7@5_ Standstill detection | 2) Inverter dynamic brake setting 2) S:(t:or:zz brake time at less than 30
CH1 blinks input 1 3) Failure of the circuit of standstill detection ,
input 1 3) Replace with a new product.
Faults imvolved with R Z::g’;ﬁo';“:sgﬁ't‘%the wiring of standstill | ) - i the wiring to 23 and z4.
NP ults i wi :
’Q’ Standstill detection | 2) Inverter dynamic brake setting 2) Sj(t:or:zz brake time at less than 30
CH2 blinks input 2 3) Failure of the circuit of standstill .
detection input 2 3) Replace with a new product.
- Faults involved with | 4y £ 0.1 ency of standstill detection input | 1) Confirm the operation frequency of the
CH1 and CH2 | Standstill detection . !
: is out range. motor is 120Hz or less.
Blink atonce | input
1) Failure involving the wiring of EDM | 1) Check the wiring to T31 and T32
_ o —‘)— Faults involved with input 2) Separately wire to T31 and T32 from the
Light up EDM blinks EDM input 2) Excessive electro-magnetic disturbance power line etc. of the inverter.
3) Failure of the circuit of the EDM input | 3) Replace with a new product.
1) Failure involving the wiring of Safety | 1) Check the wiring to ES1, ES2 and ES3
‘ Faults involved with standstill detection outputs 2) Separately wire to ES1, ES2 and ES3 from
°O- auls INvolved With | 5y Excessive electro-magnetic disturbance | the power line etc. of the inverter.
N Safety Standstill ) L ) h
ES blinks detection outputs 3) Failure of the circuit of Safety standstill | 3) Replace with a new product.
detection outputs 4) Check the ambient temperature and
4) Impermissible high ambient temperature spacing around G9SX-SM.
Y Faults involved with | 1) Incorrect set values of Standstill | 1) Check the set values of the two of Standstill
’Q’ Operation mode determining time preset switches. determining time preset switches.
SET blinks settings 2) Failure of the circuit of mode settings | 2) Replace with a new product.
- ‘ - Supply voltage
The All(without PWR) outside the rated 1) Supply voltage outside the rated value | 1) Check the supply voltage to G9SX units.
indicators blink value
When some indicators blink except ERR indicator, check and take needed actions referring to the following table.
incIiEiE;or ingit::t:)r Fault Expected causes of the fault Checking points and measures to take
Check if the Operation preset switch and the Mode
O 7:():7 . . Operating Mode is in Tuning Mode of preset switch on the back side are properly set.
Light off SET blinks Tuning Mode operation | g - Configuration. In the User Configuration Mode, safety standstill
detection outputs will NOT be turned ON.

Dimensions and Terminal Arrangement

Standstill Monitoring Unit
G9SX-SM032-[]

(unit: mm)

Terminal arrangement

*3

(6) %2

P/n—"-n
|F>WR|:| [ eom
cH1[] [JcHe

es] [seT
ERR[]

max.

L_H\W 988008

115 max.

35.5 max.
(35) %1

#1. Typical dimension

%2. For -RC terminal type only.

#%3. The terminal colors are green for the Unit right side
(Standstill detection input) and black for the left side.

(6) %2

Note: Above outline drawing is for -RC terminal type.

OMmRON




Application Examples

G9SX-SM032 (24 VDC) (3-phase Induction Motor)
+ G9SX-AD322-T15 (24 VDC)

G9SX-SM

(Guard Lock Safety Door Switch, 2-channel Safety Limit Switch Inputs/Manual Reset)

Feedback loop
----- 1

1
IKM1/KM2

G9SX-SM032
Control circuit

sk

Inverter

Lock release E--
switch S5

Guard Lock Safety
Door Switch

S1

Guard

Feedback loop

G9SX-AD322-T15
Control circuit

Note: This circuit example is equivalent to Safety Category 4 (Stop

Category 1).
For details, see "Safety Category (EN ISO 13849-1)".
sk For protecting the motor against short-circuit due to incorrect
wiring, etc., apply overcurrent protective equipment: fuses,
circuit-breaker, etc., with the ratings below.
Rated voltage: Greater than standstill detection inputs
(voltage supplied to the motor)
Rated current: 3A max.
*k:k When a motor with AC240V or more is used, connect neutral
point of the power supply to earth.

w

o

S1: Guard Lock Safety Door Switch
S2: Safety limit switch

S3: Stop signal

S4: Reset switch

S5: Lock release switch

KM1, KM2: Contactor

M: 3-phase induction motor

Timing Chart

Guard opened — closed Guard closed —opened

Guard Lock Safety I |
Door Switch S1 i

Safety limit switch S2 | I

NS-XS69

i
!

i
Stop signal S3 Guard can be opened.

Reset switch S4

KM1, KM2 N.C. contact

KM1, KM2 N.O. contact

Inverter operation
(operating command to motor)

Rotation of motor

Standstill detection
input 1 voltage 1

Standstill detection
input 2 voltage

Lock release signal
(safety standstill
detection output) ES ! !
Lock release switch S5

OmRON




G9SX-SM

G9SX-SM032 (24 VDC) (3-phase Induction Motor)
+ G9SX-BC202 (24 VDC) (2-channel Emergency Stop Switch Inputs/Manual Reset)
+ G9SX-GS226-T15 (24 VDC)

(Guard Lock Safety Door Switch + 2-channel Safety Limit Switch Inputs/Manual Reset)
ek

Inverter

G9SX-SM032
Control circuit

Reset switch

Lock release E--
switch S6

Guard Lock
Safety-door Switch

s3 G9SX-BC202

Control circuit

PLC etc.

Guard

Feedback loop

i i
E_ 1 /KM11
1 1
| |
S5 | 1 Jkm2i
L S—
+24V +24V +24V +24V

Open Open  Open  Open Open

QORI DY~ M )—M2—Te 1 T62HT7 M7~ 2~ A —T3)KT32KT39) G4 4AND

OFF
G9SX-GS226-T15
2avLr | Control circuit | Manual EI

R 5 B R Am
DS O—ORDGH—E
e ©

UB
S1: Emergency Stop Switch
°' S2: Reset switch
S3: Guard Lock Safety Door Switch
GND S4: Safety limit switch
S5: Reset switch
S6: Lock release switch
KM1, KM2: Contactor
M: 3-phase induction motor
Note: 1. This circuit example is equivalent to Safety Category 3 (Stop Category 2).For details, see "Safety Category (EN ISO 13849-1)".
2. Power for the inverter is cut when the motor rotation is detected in this system with a guard open.
Its response time is an accumulation of G9SX-SM and G9SX-GS.Determine a safety distance to hazards in view of this response time.

% For protecting the motor against short-circuit due to incorrect wiring, etc., apply overcurrent protective equipment: fuses, circuit-breaker, etc.,
with the ratings below.
Rated voltage: Greater than standstill detection inputs
(voltage supplied to the motor)
Rated current: 3A max.
% When a motor with AC240V or more is used, connect neutral point of the power supply to earth.

OMmRON




G9SX-SM

Timing Chart

Emergency Stop Switch S1 ‘

Reset switch S2 |

Guard opened — closed Guard closed — opened
Guard Lock Safety- e
door Switch S3 ‘ —
I e—
Guard‘ can be opened.
i
Safety Limit Switch S4 . I
i
i
Logical AND connection
input T41
Reset switch S5

KM1, KM2 NC contact

KM1, KM2 NO contact

Inverter operation _\_|

(signal for motor)

— Inertial rotation ¢ondition

Motor rotation

Standstill detection — )
input 1 voltage 1

Standstill detection _|\
input 2 voltage

Lock release signal
Safety standstill detection output ES

Lock release switch S6

NS-XS69
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G9SX-SM

G9SX-SM032 (24 VDC) (3-phase Induction Motor with Star-Delta wiring)
+ G9SX-BC202 (24 VDC)
(Guard Lock Safety Door Switch + 2-channel Safety Limit Switch inputs/Manual Reset)

sk
EDM input KM1 -\-\\
A

G9SX-SM032
Control circuit

g:Mj kg -\

U1(Vv1 W1

KM3 -\---f—---‘j-
Lock release E-

svgit5ch S1: Guard lock Safety-door Switch
Guard Lock S2: Safety Limit Switch
Safety Door Switch S3: Stop signal
$1 S4: Reset switch
S5: Lock release switch
KM1, KM2: Contactor
KM3, KM4: Contactor for star-delta starter
M: 3-phase induction motor

Timing Chart

Guard opened — closed
1"
s2 ¥

Guard Lock

Guard closed — opened

12 Safety Door Switch S1 I

Feedback loop

_____ Safety limit switch S2 I

Stop signal S3

[PE——

h ]
Guard can be opened.

Reset switch S4 ™M

KM1, KM2 N.C. contact

KM1, KM2 N.O. contact

KM3 NO contact

G9SX-BC202

KM4 NO contact

Control circuit

Motor rotation

Standstill detection

input 1 voltage !

J_ Standstill detection

input 2 voltage

Lock release signal —

Safety standstill detection output ES

Lock release switch S5

Note: This circuit example is equivalent to Safety Category 4
(Stop Category 0).
For details, see "Safety Category (EN ISO 13849-1)".

*k For protecting the motor against short-circuit due to incorrect
wiring, etc., apply overcurrent protective equipment: fuses,
circuit-breaker, etc., with the ratings below.

Rated voltage: Greater than standstill detection inputs
(voltage supplied to the motor)
Rated current: 3A max.

skt When a motor with AC240V or more is used, connect neutral

point of the power supply to earth.

OMmRON



G9SX-SM
Operational procedure

Standard Configuration

Operation LED indicator Machine operation | ES output | X1 output
Wire Set the operation USR
inputs and | preset switch on the STD - - -
outputs back side to "STD" CONFIG
gpwr  (Jeowm
Initial configuration Ocm (chz Standstill
h OFF OFF
display Oes OseT
(Jerr
Turn the power ON
Opwr  (Jebm
L QcHr - (JcHz
Monitoring starts ON ON
Oes (OseT
(Jerr
OPWR DEDM Rotating
Machine operation Rotation is detected Ocmr (chz
P and ES turns OFF Oes OseT ( )
(err
OFF OFF
DPWR DEDM Decelerating
OcHr (Jch2 t :
Oes (OseT % ,
(JerrR
Stop command
DPWR DEDM Standstill
Standstill is D CH1 DCHZ
detected and ES ON ON
turns ON Oes (seT
(eRrr
Note: LED indication is based on wiring equivalent to safety category 4. For wiring equivalent to category 3, EDM lights up even during the machine

operation.

NS-XS69
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G9SX-SM

User Configuration

Tuning Mode
Operation LED indicator Machine operation | ES output | X1 output
Set the operation USR
preset switch on the STD
back side to "USR" CONFIG
Wire Set the mode preset | TUN m
inputs and zmgctré O.?S;\? back MON - - -
outputs MODE
Set the standstill 141818,
determining time 0 Q 2
preset switch on the 2 .
front side to 1 273%° Standstill
second DET TIME
gewr  (JeDm
Initial configuration (Ocrr (Jckz OFF
dISplay O ES O SET
(JerRr
Turn the power ON
gpwr  (Jebm
CH1 CH2
Tuning starts 0 \O, ON
Oes (et
(Jerr
Rotation is detected gewr  (JeDM Rotating
and CH1/CH2/ES OCH1 DCHZ
Machine trial run turn OFF N
(Auxiliary output X1 (Oes -(Qger
turns OFF) EE
OFF OFF
OPWR DEDM Decelerating
QcHt (Jch2
Oes  -(Qer : @ y
(JerrR
PWR EDM .
CH1/CH2/ES light . . Dece'e’at'“g
QcH1 (Jch2
Stop command up
(Auxiliary output X1 Oes _\OgET ,
turns ON) 7N % ,
(Jerr
ON
gpewr  (Jeom Stops in 1 second
after ES lighting up
QcHr (Jch2
Qes -Qer @
(JerR

Note: LED indication is based on wiring equivalent to safety category 4. For wiring equivalent to category 3, EDM lights up even during the machine
operation.
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G9SX-SM

Tuning Mode (continued)

Operation LED indicator Machine operation | ES output | X1 output

Set the standstill determining time preset switch
on the front side to T seconds

DPWR DEDM Rotating

CH1 CH2
Machine trial run D \D/
Oes -t

(JerrR

Jpwr  (Jeom

Decelerating

OcHr (Jch2

[ 4 0 OFF
Oes  -(QOger % ,
(Jerr

OFF
DPWR DEDM Decelerating
CH1 CH2
Stop command CH1/CH2 light up 0 \D, 4 0
Oes  -(Q%er : ,
(Oerr
' @rwr - @eom Standstill
ES lights up QcHr (JcHz
(auxiliary output X1 Ny ON
is ON) Oes SOt
(eRrr
Tuning If ES lights up before the machine comes to standstill, set a larger DET time and repeat the procedure from machine trial run

completed to stop command.

Note: LED indication is based on wiring equivalent to safety category 4. For wiring equivalent to category 3, EDM lights up even during the machine
operation.

NS-XS69

OomRrRoON




G9SX-SM

Monitoring Mode

Operation LED indicator Machine operation | ES output | X1 output
Set the operation USR ftz;?setill
preset switch on the STD determining
back side to "USR" CONFIG | {ime preset
switch on
the back n - -
sidetoa
Set the mode preset | TUN M setup value
switch on the back MON determined
side to "MON" MODE | by the
&l:)r:jlgg Standstill
Jpwr  (Jebm @
Initial configuration OcH1 (OcH2
. OFF OFF
display Oes OseT
(JerR
Turn the power ON
Opwr  (Jeom
L OcHt (Jchz2
Monitoring starts ON ON
(Oes OseT
(JErR
OPWR DEDM Rotating
) ) Rotation is detected Ocrr (Jckz
Machine operation and ES turns OFF Oes Bser ( @)
(Jerr
OPWR DEDM Decelerating
CH1 CH2 .
0 0 Y A OFF OFF
(Oes OseT % ’
(Jerr
OPWR OEDM Decelerating
CH1 CH2 .
Stop command CH1/CH2 light up 0 0 l %
(es OseT ‘. ’
[
(JerrR
OPWR DEDM Standstill
ES lights up after a Qe OcHz
specified DET time ON ON
passed Oes Oser
(JErR

Note: LED indication is based on wiring equivalent to safety category 4. For wiring equivalent to category 3, EDM lights up even during the machine

operation.

OMmRON



Safety Precautions

Serious injury may possibly occur due to breakdown
of safety outputs.

Do not connect loads beyond the rated value to the
safety outputs.

G9SX-SM

| Precautions for Safe Use |

Serious injury may possibly occur due to loss of
required safety functions.

Do not use G9SX-SM in the system where plurality of
motors are driven by one inverter or contactor.

Serious injury may possibly occur due to loss of
required safety functions.

Wire G9SX-SM[] properly so that supply voltages or
voltages for loads do NOT touch the safety inputs
accidentally or unintentionally.

Serious injury may possibly occur due to damages of
safety inputs.

Apply protection circuitry against back electromotive
force in case connecting inductive loads to safety
outputs.

Serious injury may possibly occur due to loss of
required safety functions.

Monitor a motor that operates on a commercial
frequency (60 Hz) or lower.

Serious injury may possibly occur due to loss of safety
functions.

Operate the motor at rated G9SX-SMLI input frequency
(120Hz) or less.

Serious injury may possibly occur due to loss of safety
functions.

Use devices appropriate for the application and the
condition where G9SX-SML is used.

SIS S LV

Con_trol Requirements
Devices
Use approved devices with Direct Opening
Mechanism complying with IEC/EN 60947-5-1
g:fae;?/_lgglgr Use approved devices with Direct Opening
Switan Mechanism complying with IEC/EN 60947-5-1,

mechanical lock type and capable of solenoid coil
24VDC, less than 300mA.

Use approved devices with forcibly guided contacts
complying with IEC 61810-3 (EN 50205).

For feedback purpose use devices with contacts
capable of switching micro loads of 24VDC, 5mA.

Safety Relay

Use approved devices complying with IEC/EN
60947-4-1 for auxiliary contact linked with power
contact (mirror contact).

For feedback purpose use devices with contacts
capable of switching micro loads of 24VDC, 5mA.

Contactor

Evaluate whether devices used are appropriate to

ST satisfy the requirements of safety category level.

1. Use G9SX-SML] within an enclosure with IP54 protection or
higher of IEC/EN60529. Be sure to connect the enclosure to earth
(PE).

2. Incorrect wiring may lead to loss of safety function. Wire
conductors correctly and verify the operation of G9SX-SMUJ
before commissioning the system in which G9SX-SM[1is
incorporated.

3. Do not apply DC voltages exceeding the rated voltages, or any AC
voltages to the G9SX-SMLJ power supply input. Do not connect to
DC distribution network.

4. Use DC supply satisfying requirements below to prevent electric
shock.

» DC power supply with double or reinforced insulation, for exam-

ple, according to IED/EN60950 or EN50178 or a transformer ac-
cording to IEC/EN61558.

» DC supply satisfies the requirement for class 2 circuits or limited
voltage/current circuit stated in UL 508.

5. Apply properly specified voltages to G9SX-SML] inputs. Applying
inappropriate voltages cause G9SX-SML] to fail to perform its
specified function, which leads to the loss of safety functions or
damages to G9SX-SMI1.

6. Auxiliary error outputs and auxiliary monitoring outputs are NOT
safety outputs. Do not use auxiliary outputs as any safety output.
Such incorrect use causes loss of safety function of G9SX-SML]I
and its relevant system.

7. After installation of G9SX-SML], qualified personnel should
confirm the installation, and should conduct test operations and
maintenance. The qualified personnel should be qualified and
authorized to secure the safety on each phases of design,
installation, running, maintenance and disposal of system.

8. Aperson in charge, who is familiar to the machine in which G9SX-
SML[ is to be installed, should conduct and verify the installation.

9. G9SX-SML] determines that motor stops when the standstill
detection input voltage is predetermined value or less. According
to the characteristic or load condition of motor, it may turn on
safety detection outputs before motor stops completely. In that
case, before operation, the qualified personnel should verify that
risk of the rotation condition after output is acceptable.

10.Perform daily and 6-month inspections for the G9SX-SML.
Otherwise, the system may fail to work properly, resulting in
serious injury.

11.Do not dismantle, repair, or modify G9SX-SMLI. It may lead to loss
of its safety functions.

12.Use only appropriate components or devices complying with
relevant safety standards corresponding to the required level of
safety categories. Conformity to requirements of safety category is
determined as an entire system. It is recommended to consult a
certification body regarding assessment of conformity to the
required safety level.

13.0MRON shall not be responsible for conformity with any safety
standards regarding to customer's entire system.

14.Disconnect G9SX-SML] from power supply when wiring, to
prevent electric shock or unexpected operation.

15.Be cautious not to have your fingers caught when attaching
terminal sockets to the plugs on G9SX-SM[1.

16.Do not use in combustible gases or explosive gases.

17.Driving voltage of the motor is impressed to the standstill detection
inputs. Connect overcurrent protective equipment: fuse, circuit-
breaker etc. (3A Max.) and tighten the wirings by rated tightening
torque to the standstill detection inputs.

OmRrRoON
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G9SX-SM

Precautions for Correct Use

. Handle with care

Do not drop G9SX-SM[] to the ground or expose to excessive

vibration or mechanical shocks. G9SX-SML] may be damaged

and may not function properly.

. Conditions of storage

Do not store in such conditions stated below.

a. In direct sunlight

b. At ambient temperatures out of the range of -10 to 55°C.

c. At relative humidity out of the range of 25% to 85% or under
such temperature change that causes condensation.

d. In corrosive or combustible gases

e. With vibration or mechanical shocks out of the rated values.

f. Under splashing of water, oil, chemicals

g. In the atmosphere containing dust, saline or metal pow-
der.G9SX-SML] may be damaged and may not function proper-
ly.

. Mounting

Mount G9SX-SML[] to DIN rails with attachments (TYPE PFP-M,

not incorporated to this product), not to drop out of rails by

vibration etc. especially when the length of DIN railing is short

compared to the widths of G9SX-SMLI.

Do not use G9SX-SM(] at altitudes over 1,000 meters.

. Following spacing around G9SX should be available to apply rated

current to outputs of G9SX-SMLI and for enough ventilation and

wiring:

a. At least 25 mm beside side faces of G9SX-SML.

b. Atleast 50 mm above top face of G9SX-SML] and below bottom
face of G9SX-SMLL.

/777

50 mm min.

—

25 mm J—L L«ZS mmmin. 50 mm min.

Z

OMmRON

5. Wiring
a. G9SX-SM032-[]
+ Use the following to wire to G9SX-SMLI.

Solid wire 0.2 to 2.5mm2 AWG24 to AWG12

Stranded wire
(Flexible wire)

0.2 to 2.5mm2 AWG24 to AWG12

* Strip the cover of wire no longer than 7mm.

b. G9SX-SM[I-RT (with screw terminals)
Tighten each screw with a specified torque of 0.5 to 0.6N-m, or
the G9SX-SMLI] may malfunction or generate heat.

6. Use cables with length less than 100m to connect to standstill
detection Inputs and EDM input respectively.

7. Driving voltage of the motor is impressed to the standstill detection
input and there is a possibility that a high level of noise is
superimposed. The line of the standstill input must be separately
installed from other signal lines.

8. Set the time duration of Standstill determining time to an
appropriate value that does not cause the loss of safety function of
system.

9. Tuning Mode in User Configuration is only for adjusting the
Standstill determining time. In Tuning Mode, auxiliary monitor
output is enabled however Safety standstill detection outputs are
not enabled. After the tuning is complete, be sure to change from
Tuning Mode to Monitoring Mode for actual operation.

10.Safety standstill detection outputs are only for controlling a guard
lock safety-door switch with mechanical lock. They can not be
used as safety outputs to drive contactors, or to control a guard
lock safety-door switch with solenoid lock.

11.To determine safety distance to hazards, take into account the
delay of safety standstill detection outputs caused by the response
time.

12.Start entire system after more than 5s have passed since applying
supply voltage to all G9SXs in the system.

13.G9SX-SML] may malfunction due to electro-magnetic
disturbances. Be sure to connect the terminal A2 to ground.

14.This is a class A product. In residential areas it may cause radio
interference, in which case the user may be required to take
adequate measures to reduce interference.

15.Devices connected to G9SX-SML] may operate unexpectedly.
When replacing G9SX-SML], disconnect it from power supply.

16.Adhesion of solvent such as alcohol, thinner, trichloroethane or
gasoline on the product should be avoided. Such solvents make
the marking on G9SX-SML illegible and cause deterioration of
parts.



17.Connectable motor
AC induction motors can be connected to the G9SX-SM[].
» Servo motors cannot be connected.
* When a motor with AC240V or more is used, connect neutral
point of the power supply to earth.
18.G9SX-SMI1 does not have motor fault detective function or motor
protective function. For motor protection, use designated external
protective devices.

G9SX-SM

19.For use with inverter
The dynamic break setting time should be set to 30 seconds or
shorter. Otherwise, the G9SX-SM[1 may detect a disconnect fault
of the wiring. Also in the following cases, the standstill detection
function may not properly work even while the motor is in
standstill.
a. An inverter with a large output residual voltage is used, and the

contactor connected in serial with the inverter is in the ON state.

b. The inverter is executing the auto tuning function.

20.Operate the reset input more than 0.4 seconds immediately after
the safety outputs are OFF. G9SX-SM[] does not accept the reset
input from when the outputs are turned ON and until 0.4 seconds
passes after the outputs are turned OFF.

Safety Category (EN 1ISO13849-1)

In the condition shown in Application Examples, G9SX can be used
for the corresponding categories up to category 4 per EN954-1 and
performance level (PL) up to PLe per EN ISO13849-1. This does NOT
mean that G9SX-SM can always be used for required category under
all the similar conditions and situations.

Conformity to the categories must be assessed as a whole system.
When using G9SX-SM for safety categories, be sure to confirm the
conformity as a whole system.

Safety Category 4 (EN 1SO13849-1)

1) Connect a fuse to each of the Standstill detection input lines.

2) Provide signals of different phases for the Standstill detection
inputs (Z1-Z2, Z3-74).

3) Connect Guard lock Safety-door switches to any one of Safety
Standstill detection outputs: ES1, ES2 or ES3.

4) Input the signal through a NC contact of the contactor to EDM
input T31-T32. (Refer to Application Examples on page 57.)

5) Be sure to connect A2 to ground.

Standards Certification
G9SX-SM032-[]

Standards/UL Certification

« Certified by TUV-SUD

IEC/EN 61508 SIL3

IEC/EN 62061 SIL3

EN 1SO13849-1 PL e/category 4
IEC/EN 61000-6-2

IEC/EN 61000-6-4

Certified by UL

UL508

CAN/CSA C22.2 No.142

Directives

« EMC Directive
* Machinery Directive

OmRrRoON
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GI9SX Series
Non-Contact Door Switch Controller

G9SX-NS

Dedicated controller for Non-Contact &N (@)
Door Switch with programless and 7 Ce ©
safety circuit configuration

+ Up to 30 units of D40A/D40Z Compact Non-Contact Door Switch
can be connected to a single Controller.

+ Logical AND connection function provides easy system
configuration for partial stop and complete stop.

* Programless.

+ G9SX-NSA provides simultaneous inputs of a Non-Contact Door
Switch and a conventional key-insertion type Safety Door Switch.

For the most recent information on models that have been certified for
safety standards, refer to your OMRON website.

A Be sure to read the Safety Precautions on page 88.

Model Number Structure

Model Number Legend

Non-Contact Door Switch Controller
GOSX - LI - CIECT - LI

1 234 5 6
1. Functions 4. Output Configuration 6. Terminal Block Type
NS/NSA: Controller (Auxiliary Outputs) RT: Screw terminals
EX: Expansion Unit 1: 1 output RC: Spring-cage terminals
2. Output Configuration 2: 2 outputs
(Instantaneous Safety Outputs) 5. Max. OFF-delay Time
2: 2 outputs Controller
4: 4 outputs T03: 3 s (Variable)
3. Output Configuration Expansion Unit
(OFF-delayed Safety Outputs) Blank: No OFF delay
0: None T: OFF delay

2: 2 outputs

KR oo



G9SX-NS
Ordering Information

List of Models
Non-Contact Door Switch Controllers

Safety outputs %1 Logical Logical
Auxiliary AND AND Max. OFF delay Rated Terminal block type Model
Instantaneous | OFT-delayed | outputs %3 | connection | connection time %4 voltage yp
*2 input output
0 Screw terminals G9SX-NS202-RT
2 i 2 i Spring-cage terminals G9SX-NS202-RC
(Semi- (Semi- 1 1 24 VDC -
conductors) 2 conductors) 30 Screw terminals G9SX-NSA222-T03-RT
. 0s
(Semiconductors) Spring-cage terminals G9SX-NSA222-T03-RC

*1. P channel MOS FET transistor output

2. The OFF-delayed output becomes an instantaneous output by setting the OFF-delay time to O s.

*3. PNP transistor output

k4. The OFF-delay time can be set in 16 steps as follows:
0/0.2/0.3/0.4/0.5/0.6/0.7/0.8/0.9/1.0/1.2/1.4/1.8/2.0/2.5/3.0 s

Expansion Units

Safety outputs ili
Y - Gz OFF-delay time stz Terminal block type Model
Instantaneous OFF-delayed outputs voltage
Screw terminals G9SX-EX401-RT
4PST-NO
1 Spring-cage terminals G9SX-EX401-RC
. 24VDC
(Semiconductor) *1 Screw terminals GI9SX-EX041-T-RT
-—- 4PST-NO *2
Spring-cage terminals G9SX-EX041-T-RC

*1. PNP transistor output
k2. The OFF-delay time is synchronized to the OFF-delay time setting in the connected Controller (G9SX-NSA222-T03-[]).

Accessories
Terminal Block

Appearance * Specifications Applicable units Model Remarks

Two Terminal Blocks (black) with screw
GI9SX-NSA Y9S-03T1B-02A |terminals, and a set of six code marks to
prevent erroneous insertion.

Terminal Block with screw
terminals (3-pin)

Two Terminal Blocks (black) with screw
Y9S-04T1B-02A | terminals, and a set of six code marks to
prevent erroneous insertion.

Terminal Block with screw | GOSX-NS
terminals (4-pin) G9SX-EX-[]

Two Terminal Blocks (black) with spring-cage
G9SX-NSA Y9S-03C1B-02A | terminals, and a set of six code marks to
prevent erroneous insertion.

Terminal Block with spring-
cage terminals (3-pin)

Two Terminal Blocks (black) with spring-cage
Y9S-04C1B-02A | terminals, and a set of six code marks to
prevent erroneous insertion.

Terminal Block with spring- | G9SX-NS
cage terminals (4-pin) G9SX-EX-[J

Note: The G9SX main unit comes with a terminal block as standard equipment. The accessories shown here can be ordered as a replacement.
*k The illustrations show 3-pin types

SN-XS69
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GI9SX-NS

Specifications

Non-contact Door Switch Controllers

Ratings

Power input

Item Model G9SX-NS202{] | G9SX-NSA222-T03-L] | GI9SX-EX-O
Rated supply voltage 24V DC

Operating voltage range -15% to 10% of rated supply voltage

Rated power consumption % 3 W max. | 4 W max. | 2 W max.

sk Power consumption of loads not included.

Inputs

Item Model G9SX-NS202-[1/G9SX-NSA222-T03-[1

Safety input %1
Feedback/reset input

Operating voltage: 20.4 VDC to 26.4 VDC, internal impedance: approx. 2.8 kQ k2

1. Only applies to the G9SX-NSA222-T03-[1. Refers to input other than that from the Non-contact Door Switch.
*2. Provide a current equal to or higher than that of the minimum applicable load of the connected input control device.

Outputs

Item Model G9SX-NS202-[1/G9SX-NSA222-T03-[1
Instantaneous safety output 1 P channel MOS FET transistor output

OFF-delayed safety output %1 Load current: 0.8 A DC max. %2

PNP transistor output

AtllianyiopLE Load current: 100 mA max.

1. While safety outputs are in the ON state, the following signal sequence is output continuously for diagnosis.
When using the safety outputs as input signals to control devices (i.e. Programmable Controllers), consider the OFF pulse shown below.

‘<7 Approx.100 ms 4»‘
ON ‘ ‘

OFF

360 us max.

*2. The following derating is required when Units are mounted side-by-side.
G9SX-NS202-[/G9SX-NSA222-T03-[: 0.4 A max. load current

Expansion Unit

ltem Model GI9SX-EX-]
Rated load 250 VAC, 3 A/30 VDC, 3 A (resistive load)
Rated carry current 3A

Maximum switching voltage | 250 VAC, 125 VDC

OMmRON




GI9SX-NS

Characteristics

Item Model G9SX-NS202-] G9SX-NSA222-T03-[] G9SX-EX-[J

Over-voltage category Il (Relay outputs 13 to 43
(IEC/EN 60664-1) and 14 to 44: 1ll)

Safety input: 50 ms max. %2

Logical AND connection input:
100 ms max. *3 30 ms max. 4
D40A connected: 100 ms max. 3
D40Z connected: 200 ms max. 3

15 ms max. (Logical AND
connection input: OFF)
Safety input: 15 ms max.
Logical AND connection input: 10 ms max. k4
15 ms max.

D40A connected: 20 ms max. *6
D40Z connected: 45 ms max.

ON-state residual voltage 3.0 V max. (safety output, auxiliary output)
OFF-state leakage current 0.1 mA max. (safety output, auxiliary output)

Maximum wiring length of safety
input, logical AND connection input, | 100 m max. (External connection impedance: 100 Q max. and 10 nF max.)
and Non-contact Door Switch input

Logical AND connection input:
100 ms max.

D40A connected: 100 ms max.
D40Z connected: 200 ms max.

Operating time (OFF to ON state) 1

15 ms max. (Logical AND
connection input: OFF)

Logical AND connection input:
15 ms max.

D40A connected: 20 ms max. 6
D40Z connected: 45 ms max.

Response time (ON to OFF state) %1

Reset input time
(Reset button pressing time)

Accuracy of OFF-delay time %5 --- Within £5% of the set value Within £5% of the set value

Between logical AND
connection terminals,
and power supply input

i terminals and other input
Insulation | ang output terminals | 20 M min. (at 100 VDC)
resistance | connected together

Between all terminals
connected together and
DIN rail

Between logical AND
connection terminals,
and power supply input
terminals and other input

and output terminals 500 VAC for 1 min.
connected together

100 ms min.

100 MQ min.
(at 500 VDC)

. . | Between all terminals
Dielectric | connected togetherand
strength | p|N rail 1,200 VAC for 1 min
Between different poles
of outputs

Between relay outputs
connected together and
other terminals
connected together

2,200 VAC for 1 min

Vibration resistance 10 to 55 to 10 Hz, 0.375 mm single amplitude (0.75 mm double amplitude)
Shock Destruction 300 m/s?
resistance | Malfunction 100 m/s?

100,000 cycles min. rated
Electrical - load, switching frequency:
1,800 cycles/hour)

Durabilit
B 5,000,000 cycles min.
Mechanical - (switching frequency:
7,200 cycles/hour)
Ambient operating temperature —10 to 55°C (no icing or condensation)
Ambient operating humidity 25% to 85%
Terminal tightening torque 0.5 N'm (For the G9SX-NS[-RT (with screw terminals) only)
Weight Approx. 125 g | Approx. 200 g Approx. 165 g

1. When two or more Units are connected by logical AND, the operating time and response time are the sum total of the operating times and
response times, respectively, of all the Units connected by logical AND.
The operating time/response time of the Non-contact Door Switch are included of the time with the D40A/D40Z.
2. Represents the operating time when the safety input turns ON with all other conditions set.
*3. Represents the operating time when the logical AND input and the Non-contact Door Switch input turn ON with all other conditions set.
*4. This does not include the operating time or response time of G9SX-NS[] that are connected.
*5. This does not include the operating time or response time of internal relays in the G9SX-EX-L.
6. The failure detection time for 24 V short-circuit failure on the input to Non-contact Door Switches is 35 ms max.
If using the Switch for an application other than as a Door Switch, calculate the safe distance using a failure detection time of 35 ms.

SN-XS69
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GI9SX-NS

Logical AND Connection

Item Model G9SX-NS202-] G9SX-NSA222-T03-] G9SX-EX-0
Number of Units connected per logical .
AND output 4 Units max. -
Total number of Units connected by .
logical AND #1 20 Units max.
Number of Units connected in series 5 Units max .
by logical AND ’
Max. number of Expansion Units .

- 5 Units max.
connected %2
:\:I‘:)l(litmum cable length for logical AND 100 m max. .

Note: See Logical AND Connection Combinations below for details.

1. The number of G9SX-EX401-[] Expansion Units or G9SX-EX041-T-[] Expansion Units (OFF-delayed Model) not included.
2. G9SX-EX401-[1 Expansion Units and G9SX-EX041-T-[] Expansion Units (OFF-delayed Model) can be mixed.

Logical AND Connection Combinations

1. One logical AND connection output from a G9SX-NS['] Controller
can be logical AND connected to up to four Controllers.

G9SX-NSLI
O
O O O O
G9SX-NS[] G9SX-NS[ G9SX-NS[] G9SX-NS[]
O O O O

2. Any G9SX-NSL] Controller that receives a logical AND connection
input can be logically connected to other Controllers on up to five
layers.

G9SX-NST]
O
O
G9SX-NSL]
O
O
G9SX-NST]
O
O
G9SX-NSLI
O
O
G9SX-NSL|
O

Note: The G9SX-NS[1in the above diagram can be replaced by the
G9SX-ADL] Advanced Unit.
For details on G9SX-AD[] advanced unit, refer to G9SX
Flexible Safety Unit on your OMRON website.

OMmRON

3. The largest possible system configuration contains a total of 20
G9SX-NSL[] Controllers, G9SX-AD[] Advanced Units, and
G9SX-BC Basic Units. In this configuration, each Controller or
Advanced Unit can have up to five Expansion Units.

G9SX-[]

0

Number of Units connected
in series by logical AND: 5

Units max.

-----
G9SX-ADL] G9SX-AD[] 1 GOSX-ADL] | | G9SX-ADLI !
or or d or 1 or !
GOSX:NST] GOSX:NS[J 1 1 GISX:NS[] [ 4 GQSX;NS!_\J
—O0— —O0— O
G9SX-ADLI G9SX-ADL] G9SX-ADL] G9SX-ADL]
or or or or
G9SX-NS[J G9SX-NS] G9SX-NSL] GISXNST)
Number of Units connected
per logical AND output: 4
G9SX-ADL! G9SX-AD] G9SX-ADL] Units max.
or or or
GI9SX-NSLJ G9SX-NSL] GI9SX-NSLJ
_?_ L —o—

:I: ——— O O
G9SX-AD[] G9SX-AD] G9SX-AD[] G9SX-AD] G9SX-AD]
or or or or or
G9SX-NS[J G9SX-NSTJ G9SX-NS[J GQSNSD GQSNSD

G9SX-ADL] G9SX-AD] G9SX-ADL]
or or or
GOSX-NS[ GOSX-NS[] G9SX-NS[]
‘" -—— —O0—

Total number of Units
connected by logical AND:

20 Units max.

I/




Response Time and Operating Time

GI9SX-NS

1. G9SX-NS[]
i Non-contact Door Max. response time Max. operating time
Logical AND nput Switch input (excluding Expansion Units) %1 | (excluding Expansion Units) %2
1 Non-contact Door | D40A connected: 20 ms max. %3 | D40A connected: 100 ms max. %4
H Switch input D40Z connected: 45 ms max. %3 | D40Z connected: 200 ms max. k4
1
! Logical AND input 15 ms 100 ms
*1. The maximum response time is the time it takes the output to switch from ON to OFF after
the input switches from ON to OFF.
k2. The maximum operating time is the time it takes the output to switch from OFF to ON after
the input switches from OFF to ON.
3. Represents the response time of Non-contact Door Switch (1 to 30 units connected) and
the response time of G9SX-NS added.
k4. Represents the operating time of Non-contact Door Switch (1 to 30 units connected) and
the operating time of G9SX-NS added.
2. G9SX-NSA[L]
Non-contact Door S Max. response time Max. operating time
e " (excluding Expansion Units) %1 | (excluding Expansion Units) %2
&
_ _ ‘ = Non-contact Door | D40A connected: 20 ms max. *3 | D40A connected: 100 ms max. *4
Logical A;ND input @ ] Switch input D40Z connected: 45 ms max. %3 | D40Z connected: 200 ms max. %4
, 1_7 Safety input 15 ms 50 ms
E Logical AND input 15 ms 100 ms
------- >

1. The maximum response time is the time it takes the output to switch from ON to OFF after
the input switches from ON to OFF.

k2. The maximum operating time is the time it takes the output to switch from OFF to ON after
the input switches from OFF to ON.

*3. Represents the response time of Non-contact Door Switch (1 to 30 units connected) and
the response time of G9SX-NS added.

k4. Represents the operating time of Non-contact Door Switch (1 to 30 units connected) and
the operating time of G9SX-NS added.

3. Multiple G9SX-NSCI/NSA[] Non-contact Door Switch Controllers
When multiple Controllers are logically connected with AND connections, the response time is the sum of the response times given in 1 and 2
above. (It is the same for the operating time.)
D4NS
Safety input

Case (a)
Response Time from When D40A (1) Turns from ON to OFF until Safety Output (2) Turns from
ON to OFF

@ HI 20 ms + 15 ms =
T (D40A (1)) (Logical AND

connection (1))

D40A (1)

35 ms

Note: 45 ms + 15 ms = 60 ms when D40Z is connected.

H Case (b)
1
! | safety output (1) Response Time from When D4NS Turns from ON to OFF until Safety Output (3) Turns from
Logical AND |~ D40A (2) ON to OFF
(M ‘ 15 ms + 15 ms + 15 ms = 45 ms
! @ (D4NS) (Logical AND (Logical AND
H connection (1)) connection (2))
L
cmmn-
H Safety output (2)
i o)
D40A (3
Logical AND : o ©) 8
@i ] %
i @ pa
H @)
1

Safety output (3)

OomRrRoON




G9SX-NS
Connections

Internal Connection
G9SX-NS202-[1 (Non-contact Door Switch Controller)

Non-contact Door | Reset/Feedback

supply Switch control Input
circuit

Auxiliary

Safety output control output control

k1. Internal power supply circuit is not isolated.
#2. Logical AND input is isolated.
3. Outputs S14 to S24 are internally redundant.

G9SX-EX401-[/G9SX-EX041-T-[]
(Expansion Unit/Expansion Unit OFF-delayed Model)
Safety

P
1
output

Power | control

supply - : :
circuit | Auxiliary] @ oY Y Y T !
output H H
control H H

#1. Internal power supply circuit is not isolated.
*%2. Relay outputs are isolated.

OMmRON

G9SX-NSA222-T03-[]
(Non-contact Door Switch Controller)

Safety | Safety |Reset/Feedback Eé?essn':r‘v‘" Non-contact Door
i‘igm‘y input 1 | input 2 Input nput | Switch control
rcull

Auxiliary Expansion Unit
output control |output control

Safety output control

1. Internal power supply circuit is not isolated.
2. Logical AND input is isolated.
*3. Outputs S14 to S54 are internally redundant.



G9SX-NS

D40A, D40Z and G9SX-NSL! Wiring

Example: Wiring a Single Switch
D40A D40z
DOA-‘IC]

D40Z-1C)

White

Auxiliary output load =1

G9SX-NS202
G9SX-NSA222

G9SX-NS202-[]
GI9SX-NSA222-T03-[]

*1. The auxiliary output load current must be 10 mA max.
*2. When connecting a XS2F series connector with cable to a
connector type, the color of the auxiliary output cable is gray.

Example: Wiring Multiple Switches Example of auxiliary outputs of the D40Z
Connect Up to 30 Non-contact Door Switches The auxiliary output of the D40Z supports the input polarities of both
PNP and NPN.
PNP

PLC etc,|

@D@
i
]

White
Black
Brown
Blue
White
White

Yellow

Note: The auxiliary output load current must be 10 mA max.
Wrong connection may lead to a failure of the auxiliary
output circuit.

G9SX-NS202-[]
G9SX-NSA222-T03-]

Wiring of Inputs and Outputs

. Cable color of | Pin No. of D40A — .
Signal name D40A/D40Z | connector type Description of operation
Non-contact Door Switch | * Brown 1 Supplies power to the D40A or D40Z.
power supply input - Blue 3 Connect to the D3 and D4 terminal of the G9SX-NS[1.
Inputs signals from the G9SX-NS[.
Non-contact Door Switch input White 2 The Non-contact Door Switch input must be ON as a required condition for
the Non-contact Door Switch output to be ON.
Non-contact Door Switch Turns ON and OFF according to actuator detection and the status of the
Black 4 VAN
output Non-contact Door Switch input.
Yellow - Turns ON when actuator is detected.

Auxiliary output

Gray 5 When a fault is detected, turns into OFF state regardless of actuator status. %3

Note: 1. When connecting a XS2F series connector with cable to a D40A connector type, the cable color of the auxiliary output is gray.
2. For details, refer to the data sheet of each Non-contact Door Switch.
3. Only D40Z turns into OFF state when a fault is detected by the actuator.

SN-XS69

1 2
Pin arrangement of D40A connector type
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G9SX-NS

Wiring of Inputs and Outputs

G9SX-NS202-[]

- Terminal o . -
Signal name o Description of operation Wiring
Connect the power supply plus (24 VDC) to the A1
Power supply A A2 Connect the power source to the A1 and A2 terminal.
input ! terminals. Connect the power supply minus (GND) to the A2
terminal.
All Non-contact Door Switch inputs connected to the
Non-contact D1, D2, G9SX-NS[] must be ON as a required condition for
Door Switch input | D3, D4 the safety outputs to be ON. Otherwise the safety
outputs cannot be in the ON state.
To set the safety outputs in the ON state, the ON state
signal must be input to T33. Otherwise the safety Auto reset
outputs cannot be in the ON state.
Feedback/reset | T31, T32,
input 33 To set the safety outputs in the ON state, the signal
input to T32 must change from the OFF state to the Boeet [
ON state, and then to the OFF state. Otherwise the Manual reset '
safety outputs cannot be in the ON state.
A logical AND conne_ction means that one unit (U'nit T UnitA +
A) outputs a safety signal “a” to a subsequent unit GOSX-NS/INSA
(Unit B) and Unit B calculates the logical AND (i.e., Outpul Logical AND connection sig.
outputs the AND) of the signal “a” and safety signal [__(stiaven o it it ma)
. “p”, which is input to Unit B. Input & @R g
tgr?;c:étﬁ::?n ut T41, T42 Thereby the logic of the safety output of Unit B is :
P (AND). (An AND of inputs “a” and “b” is output.) Output (a5) Logiaa AND connection sic e_-o
To set the safety outputs of the subsequent Unit in the (2nd laver) Next und {# unit max.)
ON state, its logical AND connection preset switch
must be set to AND (enable) and the high signal must
be input to T41 of the subsequent unit.
Next unit (5 layers max.)
Instantaneous Turns ON/OFF according to the state of the safety
safety outout S14, S24 inputs, Non-contact Door Switch inputs, feedback/ Keep these outputs open when not used.
y oulp reset inputs, and logical AND connection inputs.
Logical AND . .
connection L1 :Z_)utputstﬁ s!gnfl otf the sameflotgu: atndtat the same Keep these outputs open when not used.
output ime as the instantaneous safety outputs.
Auxiliary monitor Outputs a signal of the same logic and at the same
output X1 time as the instantaneous safety outputs. Keep these outputs open when not used.
Auxiliary error X2 Outputs when the error indicator is lit or flashing. Keep these outputs open when not used.

output

OMmRON



G9SX-NSA222-T03-[ !

G9SX-NS

Signal name T‘:l;n:"]:al Description of operation Wiring
Power supply A1 A2 Connect the power source to the A1 and A2 Connect the power supply plus (24 VDC) to the A1 terminal.
input ’ terminals. Connect the power supply minus (GND) to the A2 terminal.
424V
Using safety input 1 system © 124V
Safety input 1 |T11, T12 @l@V@V@ 2
To set the safety outputs in the ON state, the high | Using safety input 2 system Sl il
state signals must be input to both safety input 1 | (without short-circuit ®/ ® oy
and safety input 2. Otherwise the safety outputs | monitoring between
cannot be in the ON state. systems) T 2—( D)
Safety input2 | 721, T22 Using safety input 2 system
(with short-circuit monitoring .
between systems) HDERE@—)
All Non-contact Door Switch inputs connected to
Non-contact D1. D2 the G9SX-NS must be ON as a required condition
Door Switch D3’ D4’ for the safety outputs to be ON.
input ’ Otherwise the safety outputs cannot be in the ON
state.
To set the safety outputs in the ON state, the ON
state signal must be input to T33. Auto reset
Otherwise the safety outputs cannot be in the ON
Feedback/reset | T31, T32, | State.
input T33 To set the safety outputs in the ON state, the signal Feptoackloop
input to T32 must change from the OFF state to the et [ KM 24 v
ON state, and then to the OFF state. Otherwise the Manual reset o -
safety outputs cannot be in the ON state.
. | |
Alogical AND connection means that one unit (Unit GISX-NS/INSA —
A) outputs a safety signal “a” to a subsequent unit | o = CHAD— Logearan comection s )
(Unit B) and Unit B calculates the logical AND (i.e., [ Gstiaen Nt i unit mx.)
outputs the AND) of the signal “a” and safety signal | [ Units —uido— e O
Logical AND T41. T42 “b”, which is input to Unit B. GOSX-NSINSA L—
connection input ’ Thereby the logic of the safety output “b” is output.) | o, (a5 Logical AND connection sig
To set the safety outputs of the subsequent Unit in (2nd ayer) Next unit (3 unit max)
the ON state, its logical AND connection preset
switch must be set to AND (enable) and the high
signal must be input to T41 of the subsequent unit.
Next unit (5 layers max.)
Selects the_ mode for. the failure detect_lng (cross Whether Y1 is connected depends on whether the T11 and
Cross fault fault detecting) function for the safety inputs of .
o Y1 ] . T21 terminals are used.
detection input G9SX corresponding to the connection of the cross o . .
P Refer to wiring information for safety inputs 1 and 2.
fault detection input.
Turns ON/OFF according to the state of the safety
Instantaneous inputs, feedback/reset inputs, and logical AND
safety outout S14, S24 | connection inputs. Keep these outputs open when not used.
Y outp During OFF-delay state, the Instantaneous safety
outputs are not able to turn ON.
OFF-delayed safety outputs.
The OFF-delay time is set by the OFF-delay preset
Saf‘gt-dgljtyictj S44, S54 | switch. Keep these outputs open when not used.
Y outp When the delay time is set to zero, these outputs
can be used as non-delay outputs.
Logical AND . .
connection L1 C_)utputs a S|_gna| of the same logic and at the same Keep these outputs open when not used.
time as the instantaneous safety outputs. ®
output =
AUX|!|ary X1 Qutputs a S|_gna| of the same logic and at the same Keep these outputs open when not used. Q
monitor output time as the instantaneous safety outputs. f
— pd
Auxiliary error X2 Outputs when the error indicator is lit or flashing. | Keep these outputs open when not used. 2

output
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Dimensions and Terminal Arrangement (Unit: mm)
Non-contact Door Switch Controller
G9SX-NS202-[] (6) (See note 2.) Terminal arrangement
— [~~~
D@REE)
==l Slelsly
0rn =0 PwWR[] [FB
g.:n (:“g 100 max. AND|:| |:| NS
ell [ErRR
==Y DReE
= €606
% 115 max. (6) (See note 2.)

Note: 1. Above outline drawing is for models with spring-cage terminals (-RC).
2. For models with spring-cage terminals (-RC) only.
sk Typical dimension

Non-contact Door Switch Controller

G9SX-NSA222-T03-[] (6) (See note 2.) Terminal arrangement
con oo = ————— e —
I ClEIEID @)
I HROOQE
= & | :
0 pwr[] [JrB
o Tl 02
. m: 100 max. AND[] [INs
el Jeo
Oerr
o £ | |
I 1
- ==Y BEONEE
e = @@@
o SR maK (10) 115 max. (6) (See note 2.) o o
(35) % -
Note: 1. Above outline drawing is for models with spring-cage terminals (-RC).
2. For models with spring-cage terminals (-RC) only.
*k Typical dimension
Expansion Unit
G9SX-EX401-1 _
Expansion Unit (OFF-delayed Model) Terminal arrangement
G9SX-EX041-T-L] GOSX-EX401-1]  GISX-EX041-T-]

(Expansion Unit)  (Expansion Unit
with OFF Delay)

(6) (See note 2.) 6@@ 6@9'@

/_/ .
[Pwr [pwr
(el [Jep
% 100 max. O=sr Oere
O0@E OO
o,
I

115 max. (6) (See note 2.)

23 max,
(22.5)

Note: 1. Above outline drawing is for models with spring-cage terminals (-RC).
2. For models with spring-cage terminals (-RC) only.
sk Typical dimension
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Operation

Functions

Logical AND Connection

A logical AND connection means that the G9SX outputs a safety
signal “a” to another G9SX, and that G9SX creates the logical AND of
safety signal “a” and safety signal “b.” The safety output of the
G9SX-NSA222-T03-[] with the logical AND connection shown in the

Wan

following diagram is “a” AND “b.”

G9SX-NS202-[] G9SX-NSA222-T03-]

"

a a (AND) b

This is illustrated using the application in the following diagram as an
example. The equipment here has two hazards identified as Robot 1
and Robot 2, and it is equipped with Non-contact Door Switches and
an emergency stop button as safety measures. If the door to Robot 2
is opened, only Robot 2 is stopped (i.e., a partial stop). If the door to
Robot 1 is opened or the emergency stop button is pressed, both
Robot 1 and Robot 2 stop (i.e., a complete stop).

The actual situation using a G9SX for this application is shown in this
example.

Note: The logical AND setting on the G9SX-NS202-[1 must be set to
AND (enabled).

Non-contact Door Switch 2

Non-contact Door Switch 1

Emergency stop button

Emergency
stop switch % D40A D40A
i E
el .
¥ 3
Gosx- | b ____ N GISX-
NSA222-T03-[] NS202-[]
w

Robot 1 Robot 2
%k A manual reset is required when an emergency stop is used.

G9SX-NS

Connecting Expansion Units

o The G9SX-EX and G9SX-EX-T Expansion Units can be connected
to a G9SX-NSA222-T3-[ ] Non-contact Door Switch Controller to
increase the number of safety outputs. (They cannot be connected
to a G9SX-NS202-].)

e A maximum of five Expansion Units can be connected to one
G9SX-NSA222-T03-[1. This may be a combination of G9SX-EX
instantaneous models and G9SX-EX-T OFF-delayed models.

* Remove the terminating connector from the receptacle on
G9SX-NSA222-T03-[] and insert the Expansion Unit cable
connector into the receptacle. Insert the terminating connector into
the receptacle on the Expansion Unit at the very end (rightmost).

e When Expansion Units are connected to a Controller, make sure
that power is supplied to every Expansion Unit. (Refer to the
following diagram for actual Expansion Unit connection.)

0
0

g
=5
0

ie——— Terminating
connector

Expansion Unit

OomRoON
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Setting Procedure

1. Cross Fault Detection (G9SX-NSA222-T03-[1]) 3. Setting Logical AND Connection (G9SX-NS202-[1/

Set the cross fault detection mode for safety inputs by shorting Y1
to 24 V or leaving it open.

When cross fault detection is set to ON, short-circuit failures are
detected between safety inputs T11-T12 and T21-22. When a
cross fault is detected, the following will occur.

(1) The safety outputs and logical AND outputs lock out.

(2) The LED error indicator is lit.

(3) The error output (auxiliary output) turns ON.

Cross fault Wirin
detection 9
+24V
Using safety input 1 ®
system 24V
OO—@-@—D
OFF
+24V +24V
® ®
+24 V
O-E—@-@—0)
Using safety input 2
system
® ®
ON
O-E—@-@—0

2. Reset Mode (G9SX-NS202-[1/NSA222-T03-[)
Set the reset mode using feedback/reset input terminals T31, T32,
and T33.
Auto reset mode is selected when terminal T32 is shorted to 24 V
and manual reset mode is selected when terminal T33 is shorted
to24 V.

Auto reset mode Manual reset mode

Reset
switch

+24V

T31 T32 T33

OMmRON

NSA222-T03-[])

When connecting two or more Non-contact Door Switch
Controllers by logical AND connection, set the logical AND
connection preset switch on the Controller that is on the input side
(Unit B in the following diagram) to AND. The default setting of the
logical AND connection preset switch is set to OFF.

Back
Unit A
AND—|E|
A2 oFF—
::: ~H =—— Switch
T4 Ta2 AND-|E| —| Al
OFF~— |;|
Unit B
)

Note: A setting error will occur and Unit B will lock out if the logical

4.

S

AND setting switch on the Unit B is set to OFF.

Setting the OFF-delay Time (G9SX-NSA222-T03-[1)

The OFF-delay preset time on G9SX-NSA222-T03-[] is set from
the OFF-delay time preset switch (1 each on the front and back of
the Unit).

Normal operation will only occur if both switches are identically set.
An error will occur if the switches are not identically set. The default
setting of the OFF-delay time preset switch is setto 0 s.

Front Back

fannn
|

+—— Switch

witch ——

ITTHT o

L

Refer to the following illustration for details on setting switch positions.

G9SX-NSA222-T03-(]

OFF-DELAY

Example 2: 0.8-second

OFF-DELAY * yotn

Example 1: 0-second
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LED Indicators

Marking | Color Name G9SX-NS202 NGSS;\SZ);-Z GISX-EX G9SX-EX-T Function Reference

Power supply

PWR | Green | jicator

@] O O (@) Lights while power is supplied. -

. Lights while a high signal is input to T12.
T1 Orange _Saf_ety Tifemitict — @) - — Flashes when an error relating to safety
indicator .
input #1 occurs.

q Lights while a high signal is input to T22.
T2 Orange :Saf.e LRLL2 - @) - - Flashes when an error relating to safety
indicator i
input #2 occurs.

Lights when the Non-contact Door Switch

Mem=eEn e ey input turns ON. Flashes when an error

NS Orange ﬁ‘v;'i:;r;;:pm o O - - relating to the Non-contact Door Switch
input occurs.
Lights in the following cases:
With automatic reset while a high signal is
input to T33.

FB Orange Feedb-acl_dreset O O - - With manual reset while a high signal is

input indicator ;

input to T32. %

Flashes when an error relating to feedback/
reset input occurs.

Lights while a high signal is input to T41.

AND Orange :;:;%::L?ND abut @) (©] -—- --- Flashes when an error relating to logical
AND connection input occurs.
e Lights while the Instantaneous safety
El G | et art o o o . outputs (S14, S24, S34) are in the ON state.
9 indicgtor P Flashes when an error relating to the
instantaneous safety output occurs.
Lights while OFF-delayed safety outputs
OFF-delayed N
ED | Orange | safety ou{put o o (S44, S54) are in the ON-state.
indicator Flashes when an error relating to
OFF-delayed safety output occurs.
ERR Red Error indicator @] O (@) (@) Lights or flashes when an error occurs.

k Refer to “Fault Detection” on the next page for details.

Settings Indication (at Power ON)
Settings for the G9SX can be checked by the orange indicators for approx. 3 seconds after the power is turned ON. During this settings indication
period, the ERR indicator will light, however the auxiliary error output will remain OFF.

q Setting Indicator . -
Indicator Item position i~ Setting mode Setting status
Cross fault Lit Detection mode Y1 =open
T detection Y1 terminal . .
mode Not lit Non-detection mode Y1=24VDC
T32 or T33 Lit Manual reset mode T33=24VDC
FB Reset mode : -
terminal Not lit Auto reset mode T32 =24 VDC
Logical AND | Logical AND Lit Enable logical AND input AND
AND connection | connection
input mode | preset switch Not lit Disable logical AND input OFF

SN-XS69
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Fault Detection

When the Non-contact Door Switch Controller detects a fault, the ERR indicator and/or other indicators light up or flash to inform the user about

the fault.

Check and take necessary measures referring to the following table, and then re-supply power to the Non-contact Door Switch Controller.

(G9SX-NS202-L1/NSA222-T03-[])

in:—izzor in(c)lit(r:‘:tror Fault Expected causes of the fault Check points and measures to take
L Zlil:;lttrg;(;;onetic 1. Excessive electromagnetic 1. Check the disturbance level around the G9SX
-0 - disturbance or of internal disturbance and the related system.
Flashes circuits 2. Failure of the internal circuit 2. Replace with a new product.
1. Error in the wiring of safety input 1 1. Check the wiring to T11 and T12.
O- Fault involved with safety | 2. Incorrect setting of cross fault 2. Check the wiring to Y1.
T flléghes input 1 detection input
3. Failure of the circuit of safety input 1 | 3. Replace with a new product.
1. Error in the wiring of safety input 2 1. Check the wiring to T21 and T22.
0- Fault involved with safety | 2. Incorrect setting of cross fault 2. Check the wiring to Y1.
T2 flla;;hes input 2 detection input
3. Failure of the circuit of safety input 2 | 3. Replace with a new product.
1. Error in the wiring of Non-contact 1. Check the wiring to D1 and D2.
Door Switch input
2. Error in the wiring of Non-contact 2. Check the wiring to the D40A.
O- Fault involved with Door Switch inputs in series
NS Non-contact Door Switch connections.
flashes input 3. Failure of the internal circuits of 3. Replace with a new product.
Non-contact Door Switch inputs
4. Failure of the Non-contact Door 4. Replace with a new D40A.
Switch
1. Error in the wiring of feedback/reset | 1. Check the wiring to T31, T32 and T33.
Fault involved with input.
feedback/reset inputs 2. Failure of the circuit of feedback/ 2. Replace with a new product.
reset input
20- 1. Improper feedback signals from 1. Check the connecting cable of Expansion Unit
FB Expansion Unit and the connection of the termination socket.
) flashes 2. Abnorm_al supply voltage to 2. Check the supply voltage to Expansion Unit.
Lights Fault in Expansion Unit Expansion Unit Note: Make sure that all Expansion Units' PWR
indicators are lit.
3. Failure of the circuit of safety relay | 3. Replace with a new product.
contact outputs
1. Error in the wiring of instantaneous | 1. Check the wiring to S14 and S24.
safety outputs
2. Failure of the circuit of instantaneous | 2. Replace with a new product.
. . safety outputs
;i?:r:gﬂ\éii ‘;V:gty 3. Error in the wiring of the logical AND | 3. Check the wiring to L1.
O- h connection output
_ outputs, logical AND 4. Failure of the circuit of the logical 4. Replace with a new product
El flashes | connection outputs, or : . 9 -Rep product.
auxiliary monitor output AND connection output
5. Error in the wiring of the auxiliary 5. Check the wiring to X1.
monitor output
6. Impermissible high ambient 6. Check the ambient temperature and spacing
temperature around the G9SX.
1. Error in the wiring of OF F-delayed 1. Check the wiring to S44 and S54.
safety relay contact outputs
ey Fault involved with 2. Incorrect set values for OFF-delay 2. Check the settings of the OFF-delay time setting
0 OFF-delaved safet time switch.
ED -celayed satety 3. Failure of the circuit of OFF-delayed | 3. Replace with a new product.
flashes outputs safety relay contact outputs
4. Impermissible high ambient 4. Check the ambient temperature and spacing
temperature around the G9SX.

OMmRON
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ERR Other

= e Fault Expected causes of the fault Check points and measures to take
indicator | indicator

-

. Error in the wiring of the logical AND | 1. Check the wiring to T41 and T42.

connection input Note: 1. Make sure that the wiring length for the

T41, T42 terminal is 100 meters or less.
2. Make sure that the logical AND

Al Fault involved with logical connection signal is branched for 4 units
AND AND connection input or fewer.
° gashes 2. Incorrect setting for the logical AND | 2. Confirm the set value of the logical AND
. connection input connection preset switch.
Lights 3. Failure of the circuit of the logical 3. Replace with a new product.

AND connection input

,:¢:,
All Supply voltage outside the | 1. Supply voltage outside the rated 1. Check the supply voltage to the Units.
indicators | rated value value
except
PWR flash

When indicators other than the ERR indicator flash, check and take necessary actions referring to the following table.

in(IiEiE;or in((l)ict:l;f;rs Fault Expected cause of the fault Check points and measures to take
T L The input status between input 1 and | Check the wiring from safety input devices to the
e} -0 | Mismatch between input 1 | input 2 is different, due to contact failure | G9SX. Or check the input sequence of safety input
Off T2 | flash and input 2. or a short circuit of safety input devices. After removing the fault, turn both safety
device(s) or a wiring fault. inputs 1 and 2 to the OFF state.
(Expansion Unit)
SRR ettier Fault Expected cause of the fault Check points and measures to take

indicator | indicators

Fault involved with safety
- relay outputs of

° 1. Welding of relay contacts
Lights Expansion Units

2. Failure of the internal circuit Replace with a new product.

SN-XS69
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G9SX-NS
Application Examples
Example 1: Connection with D40A

Highest achievable
PL/safety category Model Stop category Reset
Emergency Stop Switch A165E/A22E
PLd/3 equivalent Non-contact Door Switch D40A 0 Manual
Non-contact Door Switch Controller G9SX-NSA222-T03-[]

Note: The PL evaluation result on this connection example applies to safety functions related to the D40A Non-Contact Door Switch. The above
PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after confirming the usage

conditions.
@ Application Overview
e The power supply to the motor M is turned OFF immediately when the emergency stop switch S1 is pressed.

¢ The power supply to the motor M is turned OFF immediately when the S2 detects that the guard is opened.
¢ The power supply to the motor M is kept OFF until the reset switch S3 is pressed while the guard is closed and the emergency stop switch S1

is released.

Feedback Loop

! |

! |

} KM1 |

! i
| S2

I /KM2 |
ss E’ ! | G5
1 | £3

|
+24V } I g @
Emergency | } S8
Stop Switch [ F— s

G9SX-NSA222-T03-[]

+24V
T Control circuit

Timing chart

Emergency stop
switch operation

¥

Emergency stop switch S1 |

Guard opens Guard closes
S1: Emergency Stop Switch Non-contact Door Switch S2 _| |
S2: Non-contact Door Switch (D40A) Resetowich 53 [l
S3: Reset Switch
KM1, KM2: Magnetic contactor GOSX-NSA S14, 524 ]
M: Motor I
KM1, KM2 N.O. contact

Rotation of motor M

Note: For details on Non-contact Door Switch wiring, refer to page 75 or to the Instruction Sheet.
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Example 2: Connection with D40A

Highest achievable
PL/safety category Model Stop category Reset
Emergency Stop Switch A165E/A22E
PLd/3 equivalent Non-contact Door Switch D40A 0 Emergency Stop Switch: Manual
q Flexible Safety Unit G9SX-BC202-[] Non-contact Door Switch: Auto
Non-contact Door Switch Controller G9SX-NS202-[]

Note: The PL evaluation result on this connection example applies to safety functions related to the D40A Non-Contact Door Switch. The above

PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after confirming the usage
conditions.

@ Application Overview

e The power supply to the motor M1 and M2 is turned OFF immediately when the emergency stop switch S1 is pressed.
e The power supply to the Motor M1 is kept OFF until the reset switch S2 is pressed while the emergency stop switch S1 is released.
e The power supply to the motor M2 is turned OFF immediately when the S3 detects that the guard is opened.

e The power supply to the motor M2 is kept OFF until the reset switch S1 is pressed while the guard is closed and the emergency stop switch S1
is released.

Feedback Loop
|

Emergency
Stop Switch

KM2 -\ -\~
G9SX-BC202-[1 (unit 1) %Q

Control circuit

+24V

S1: Emergency Stop Switch
S2: Reset Switch

KM1, KM2: Magnetic contactor
M1: Motor

Timing chart
Feedback Loop
Guard Emergency stop
|

switch operation
! G9SX-BC202-[7 (Unit 1) 3

111
Non-contact |
Door Switch [

Actuator

[~

Emergency stop switch S1

Reset switch S2 [_

Unit1 S14, S24

KM1, KM2 N.O. contact

G9SX-NS202-1 (unit 2)

‘ ‘ ‘ Logical AND output L1

Rotation of motor M1

KM4 -\ -\~
G9SX-NS202-[] (Unit 2)
Logical AND input T41

Control circuit

Guard opens  Guard closes @
©
Non-contact Door Switch S3 [_ (>/<)
Unit2 S14, S24 IZ
JT— S3: Non-contact Door Switch (D40A) w
KM3, KM4: Magnetic contactor KM3, KM4 N.O. contact
M2: Motor _
Rotation of motor M2

Note: For details on Non-contact Door Switch wiring, refer to page 75 or to the Instruction Sheet.
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Example 1: Connection with D40Z

Highest achievable

PL/safety category Model Stop category Reset

Emergency Stop Switch A165E/A22E
PLe/4 equivalent Non-contact Door Switch D40Z 0 Manual
Non-contact Door Switch Controller G9SX-NSA222-T03-[]

Note: The above PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after confirming
the usage conditions.

@ Application Overview

* The power supply to the motor M1 is turned OFF immediately when the emergency stop switch S1 is pressed.

¢ The power supply to the motor M1 is turned OFF immediately when the S2 detects that the guard is opened.

e The power supply to the motor M1 is kept OFF until the reset switch S3 is pressed while the guard is closed and the emergency stop switch S1
is released.

Guard

. (2]
N

Door Switch

Emergency
Stop Switch

|

|

T

|

|

|

|

L

Actuator

Non-contact

Timing chart

Emergency stop
switch operation

¥
Emergency stop switch S1 |
Guard opens Guard closes
Non-contact Door Switch S2 [ [
] Reset switch S3 [ |

S1: Emergency Stop Switch
S2: Non-contact Door Switch (D40Z) GOSX-NSA S14, 524 ]
S3: Reset Switch 1
KM1, KM2: Magnetic contactor KM1, KM2 N.O. contact ‘
M1: Motor Rotation of motor M 1 ‘

Note: For details on Non-contact Door Switch wiring, refer to page 75 or to the Instruction Sheet.
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Example 2: Connection with D40Z

Highest achievable
PL/safety category Model Stop category Reset
Emergency Stop Switch A165E/A22E
. Non-contact Door Switch D40Z Emergency Stop Switch: Manual
PLe/4 equivalent | o inle Safety Unit GASX-BC202-] 0 Non-contact Door Switch: Auto
Non-contact Door Switch Controller G9SX-NS202-[]

Note: The above PL is only the evaluation result of the example. The PL must be evaluated in an actual application by the customer after
confirming the usage conditions.

@ Application Overview

e The power supply to the motor M1 and M2 is turned OFF immediately when the emergency stop switch S1 is pressed.
e The power supply to the Motor M1 is kept OFF until the reset switch S2 is pressed while the emergency stop switch S1 is released.
o The power supply to the motor M2 is turned OFF immediately when the S3 detects that the guard is opened.

o The power supply to the motor M2 is kept OFF until the reset switch S1 is pressed while the guard is closed and the emergency stop switch S1
is released.

Emergency
Stop Switch

oG

Feedback Loop

KM1—‘ i ‘
G9SX-BC202-[] (unit 1) T W w
KM2 -\ -\~
+24V
T Control circuit L‘ ? S1: Emergency Stop Switch
S2: Reset Switch
KM1, KM2: Magnetic contactor
M1: Motor
Feedback Loop
rTTTTTo I
|
— s3 1 } Timing chart
[ ! KM3 |
Guard R ! |
] IR % ! i Emergency stop
I © SH | KM4 } switch operation
IEIREE I | G9SX-BC202-[] (Unit 1) v
< S o ! |
zal | b Emergency stop switch S1 [
Reset switch S2 [_
Unit1 S14, S24
KM1, KM2 N.O. contact ‘

Logical AND output L1

Rotation of motor M1

GISX-NS202-L1 (Unit 2)

Logical AND input T41

Guard opens  Guard closes

— e

— Non-contact Door Switch S3
KM4 -\ -\~

. ~—eo Unit2 S14,S24

E— KM3, KM4 N.O. contact

S3: Non-contact Door Switch (D40Z) Rotation of motor M2

KM3, KM4: Magnetic contactor
M2: Motor

SN-XS69

Note: For details on Non-contact Door Switch wiring, refer to page 75 or to the Instruction Sheet.
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Safety Precautions

Be sure to read the Common Precautions for Safety Warning at the following URL.: http://www.ia.omron.com/.

Indication and Meaning for Safe Use

/N\WARNING

Precautions
for Safe Use

Indicates a potentially hazardous situation
which, if not avoided, will result in minor
or moderate injury, or may result in
serious injury or death. Additionally there
may be significant property damage.

Supplementary comments on what to do
or avoid doing, to use the product safely.

Precautions
for Correct
Use

Supplementary comments on what to do
or avoid doing, to prevent failure to
operate, or undesirable effect on product
performance.

Serious injury may possibly occur due to breakdown of

safety outputs.

Do not connect loads beyond the rated value to the

safety outputs.

Serious injury may possibly occur due to loss of required

safety functions.

Wire the D40A and G9SX-NS properly so that supply
voltages or voltages for loads do NOT touch the safety
outputs accidentally.

Serious injury may possibly occur due to damage to

safety outputs.

Provide protective circuits against counter-electromotive
force if inductive loads are connected to safety outputs.

Serious injury may possibly occur due to loss of safety

functions.

Use appropriate devices referring to the information

provided below.

eV

Control device

Requirements

Emergency stop
switch

Use approved device with direct opening
mechanism complying with IEC/EN 60947-5-1.

Safety door switch,
Safety limit switch

Use approved device with direct opening
mechanism complying with IEC/EN 6094 7-5-1
and capable of switching micro loads of 24 VDC,
5 mA.

Non-contact

The G9SX-NS must be used with D40A

Door Switch Non-contact Door Switches.
Use approved devices with forcibly guided
Relay with ggggasc)ts complying with IEC 61810-3 (EN
zgg;glé/tsgwded For feedback, use devices with contacts
capable of switching micro loads of 24 VDC,
5 mA.
Use approved devices complying with IEC/EN
60947-4-1 for auxiliary contact linked with power
contact (mirror contact).
Contactor

For feedback, use devices with contacts
capable of switching micro loads of 24 VDC,
5 mA.

Other devices

Evaluate whether devices used are appropriate
to satisfy the requirements of the safety
category level.

OMmRON

Precautions for Safe Use

10.

1

-

12.

13.

14.

15.

16.

Disconnect G9SX-NS[] from power supply when wiring. Devices

connected to G9SX-NSLI may operate unexpectedly.

1. Turn OFF the load power supply before wiring. Failure to do so
may cause electric shock.

2. Devices connected to the product may operate unexpectedly.

Do not operate the product in atmospheres containing flammable

or explosive gas. Arcs or heating of relays during switching may

cause fire or explosion.

Wire conductors correctly and verify the operation of the product

before using the system in which the product is incorporated.

Incorrect wiring may lead to loss of safety functions.

Do not dismantle, repair, or modify the product. Doing so may lead

to loss of safety functions.

Use the G9SX within an enclosure with a IP54 degree of

protection or higher according to IEC/EN 60529.

Do not apply DC voltages exceeding the rated voltages, nor any

AC voltages to G9SX-NS[]. Do not connect to DC distribution

network.

Use a DC supply satisfying the requirements given below to

prevent electric shock.

« A DC power supply with double or reinforced insulation, for
example, according to IEC/EN 60950 or EN 50178, or a
transformer according to IEC/EN 61558.

* A DC supply satisfying the requirements for class 2 circuits or
limited voltage/current circuits stated in UL 508.

Properly apply the specified voltages to the inputs. Applying

inappropriate voltages may cause the product to fail to perform its

specified function, which could lead to the loss of safety functions
or damages to the product.

Auxiliary error outputs and auxiliary monitoring outputs are NOT

safety outputs. Do not use these outputs as safety outputs.

Such incorrect use will cause loss of safety functions of the G9SX

and its relevant system. Also logical AND connection outputs can

only be used for logical AND connections with the G9SX-[.

After installing the G9SX-NSL[], qualified personnel must confirm

the installation, and must conduct test operations and

maintenance. The qualified personnel must be qualified and
authorized to secure safety at each phases of design, installation,
running, maintenance, and disposal of system.

. A qualified person in charge, who is familiar with the machine in

which G9SX-NS[] is to be installed, must conduct and verify the
installation.

Perform daily and 6-month inspections for the G9SX-NSLI.
Otherwise, the system may fail to work properly, resulting in
serious injury.

Connect to the G9SX-NS['] only appropriate components or
devices complying with relevant safety standards corresponding
to the required level of safety category.

Conformity to requirements of safety category must be
determined as an entire system. It is recommended to consult an
authorized certification body regarding assessment of conformity
to the required safety level.

OMRON is not responsible for conformity with any safety
standards covering the customer's entire system.

Be careful not to have your fingers caught when mounting terminal
blocks.

The service life will depend on the switching conditions. Be sure
to check the actual operating conditions using the actual devices,
and make sure that the number of switching operations will not
cause performance problems.



Precautions for Correct Use

. Handle with Care.

Do not drop the product or expose it to excessive vibration or
mechanical shock. The product may be damaged and may not
function properly.

. Storage and Operating Conditions
Do not store or use the products under the following conditions.
1. In direct sunlight
2. At ambient temperatures not between —10 and 55°C
3. At relative humidity not between 25% and 85% or under

temperature changes that could causes condensation
4. In corrosive or combustible gases
5 Where subject to vibration or mechanical shock beyond the
rated values
6. Where subject to contact with water, oil, or chemicals
7. In an atmosphere containing excessive dust, saline, or metal
powder
8. Where iron filings or powder may fall on the product
D40A is a class A product.In residential areas D40A may cause
radio interference, in which case the user may be required to take
adequate measures to reduce interference.
Mounting
Mount the G9SX-NS to a DIN rail using End Plates (PFP-M, not
included with the product) so that the G9SX-NS does not fall off of
the rails due to vibration or other causes, especially when the
length of DIN railing is short compared to the width of the
G9SX-NS[1.

. The following space must be provided around the G9SX-NSL] to
enable applying the rated current to the outputs of the G9SX-
NS[J, to ensure sufficient ventilation, and to enable wiring:

1. At least 25 mm between side surfaces of the G9SX-NS[]
2. At least 50 mm above the top surface of the G9SX-NS[] and
below the bottom surface of the G9SX-NS[I.
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50 mm min.

= ‘J—L' 25 mm min. 50 mm min.
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1. G9SX-NS[-RT (with Screw Terminals)
+ Use the following to wire the G9SX-NS[I-RT.

6. Wiring

Solid wire 0.2 to 2.5 mm? (AWG24 to
(steel wire) AWG12)
Stranded wire 0.2 to 2.5 mm? (AWG24 to
(flexible wire) AWG12)

= Tighten each screw to the specified torque of 0.5 t0 0.6 N-m,
or the G9SX-NS[] may malfunction or generate heat.
» Strip the wire for no longer than 7 mm.
2. G9SX-NS[I-RC (with Spring-cage Terminals)
» Use the following to wire the G9SX-NS[]-RC.

Solid wire 0.2 to 2.5 mm? (AWG24 to
(steel wire) AWG12)
Stranded wire 0.2 to 2.5 mm? (AWG24 to
(flexible wire) AWG12)

« Strip the wire for no longer than 7 mm.
3. Logical AND Connections
« Use VCTF cables or shielded cables for logical AND connect
ions between Units.

7.

10.

1.
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Connecting G9SX-EX[I-[] Expansion Units

1. Remove the terminating connector from the connector on the
GI9SX-NSA222-T03[. Insert the connector on the connecting
cable of Expansion Unit into the connector on the G9SX-NSA222-
TO3-.

2. Connect the terminating connector to the connector on the
Expansion Unit at the end position.

When the G9SX-NSA222-T03-[1 is used without Expansion
Units, leave the terminating connector on the G9SX-NSA222-
TO3-[1.

3. Do not remove the terminating connector or connecting cables
of Expansion Units while the system is operating.

4. Before applying the supply voltage, confirm that the connectors
are locked firmly.

5. All of the Expansion Units must be supplied with its specified
voltages within 10 s after the connected G9SX-NSA222-T03-[]
is supplied with voltage.

Otherwise, the G9SX-NSA222-T03-[] will detect a power
supply error for the Expansion Units.

Use cables with a length of less than 100 m total to connect the

safety inputs, feedback/reset inputs, and logical AND connection

inputs and outputs.

Set the time duration of OFF-delay to an appropriate value that

does not cause the loss of safety functions of system.

Logical AND connections between Units (Refer to Functions on

page 79.)

1. To use logical AND connection inputs, enable the logical AND
connection input for the G9SX-NS[| that will receive the inputs.

2. Connect the logical AND connection inputs appropriately to the
logical AND connection outputs of the G9SX-[1.

3. When configuring the safety system, be sure to consider that
the delay of response time caused by logical AND connection
does not degrade the safety functions of the system. (Refer to
Response Time and Operating Time on page 73.)

To determine safety distance to hazards, take into account the

delay of safety outputs caused by the following time:

1. Response time of safety inputs

2. Response time of D40A Non-contact Door Switch inputs

3. Response time of logical AND connection input
(Refer to Response Time and Operating Time on page 73.)

4. Preset OFF-delay time

5. Accuracy of OFF-delay time

Start the rest of the system after 5 s or longer has passed since

applying supply voltage to all G9SX-[]in the system.

Be sure to ground the A2 terminal of the power supply to help

prevent malfunctions caused by noise. Also, connect a surge

absorber to each end of the coil on inductive loads to reduce noise
generation. When sharing a power supply with a Light Curtain,
use a DC power supply that will not fail for a momentary power
interruption of 20 ms or less.

Devices connected to the G9SX-NS may operate unexpectedly.

When replacing the G9SX-NS, disconnect it from power supply.

Adhesion of solvent

Do not allow organic solvents, such as alcohol, thinner,

trichloroethane, or gasoline, to come into contact with the product.

Such solvents make the markings on G9SX-NS illegible and

cause deterioration of parts.

Do not mix AC and DC circuits for contact outputs in a single

G9SX-EX[I-[J. When using AC and DC circuits, connect at least

two G9SX-EX[-[J Units and use them respectively as dedicated

DC-circuit and AC-circuit contact outputs.

OmRrRoON
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17.

18.

Safety Application Controller's Relay durability depends greatly
on the switching condition. Confirm the actual conditions of
operation in which the Relay will be used in order to make sure the
permissible number of switching operations.

When the accumulated number of operation exceeds its
permissible range, it can cause failure of reset of safety control
circuit. In such case, please replace the Relay or the Safety
Application Controller immediately.

If the Relay or the Safety Application Controller is used
continuously without replacing, then it can lead to loss of safety
function.

Operate the reset input more than 0.4 seconds immediately after
the safety outputs are OFF.

G9SX does not accept the reset input from when the outputs are
turned ON and until 0.4 seconds passes after the outputs are
turned OFF.

OMmRON

Safety Categories (EN 1SO13849-1)

You can use the D40A with the G9SX-NSL] for applications in PLd
and Safety Category 3 environments defined in the EN 1ISO13849-1
European standard and the ISO 13849-1 international standard.
Compliance was determined using circuit examples specified by
OMRON and may not be applicable to all conditions.

Safety categories are determined for the overall safety control
system. Confirm compliance sufficiently with your application.

Requirements for Safety Category 3 (EN ISO 13849-1)

1. Connect external input D1-D2 and external output D3-D4 to D40A
Switches.

2. Input two channels for external inputs T11-T12 and T21-T22.

3. Input external inputs T11-T12 and T21-T22 from switches with
direct opening mechanisms. For limit switches, make sure at least
one of the switches has a direct opening mechanism.

4. Input the NC signal from the contactor to T31-T32 for a manual
reset and to T31-T33 for an auto reset. (Refer to Application
Examples on page 84)

5. Make sure to connect the A2 terminal to ground.

Standards Certification

Directives
e EMC Directive
e Machinery Directive

Standards/UL Certification

e EN ISO 13849-1 PLd/Safety Category 3 (Used with D40A)
e EN ISO 13849-1 PLe/Safety Category 4 (Used with D40Z)
o [EC/EN 61508 SIL3

* [EC/EN 61000-6-2

¢ [EC/EN 61000-6-4

e UL508

e UL1998

o CAN/CSA C22.2 No.142



Terms and Conditions Agreement

Read and understand this catalog.

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you
have any questions or comments.

Warranties.

(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in materials and workmanship
for a period of twelve months from the date of sale by Omron (or such other period expressed in writing
by Omron). Omron disclaims all other warranties, express or implied.

(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE
PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS WILL
SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the
Products or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at Omron’s
election, to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or replacement thereof)
the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal to the purchase
price of the non-complying Product; provided that in no event shall Omron be responsible for warranty, repair, indemnity or any
other claims or expenses regarding the Products unless Omron’s analysis confirms that the Products were properly handled,
stored, installed and maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of any
Products by Buyer must be approved in writing by Omron before shipment. Omron Companies shall not be liable for the suitability
or unsuitability or the results from the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability: Etc.
OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted.

Suitability of Use.
Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the
combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request, Omron will provide applicable
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by itself
is not sufficient for a complete determination of the suitability of the Product in combination with the end product, machine,
system, or other application or use. Buyer shall be solely responsible for determining appropriateness of the particular Product
with respect to Buyer’s application, product or system. Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY OR IN LARGE
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products.

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or any consequence thereof.

Performance Data.

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user in determining
suitability and does not constitute a warranty. It may represent the result of Omron’s test conditions, and the user must correlate
it to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications.
Product specifications and accessories may be changed at any time based on improvements and other reasons. It is our
practice to change part numbers when published ratings or features are changed, or when significant construction changes are
made. However, some specifications of the Product may be changed without any notice. When in doubt, special part numbers
may be assigned to fix or establish key specifications for your application. Please consult with your Omron’s representative at
any time to confirm actual specifications of purchased Product.

Errors and Omissions.

Information presented by Omron Companies has been checked and is believed to be accurate; however, no responsibility is
assumed for clerical, typographical or proofreading errors or omissions.




Note: Do not use this document to operate the Unit.
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