Non-Contact Door Switch Controller

G9SX-NS

Dedicated controller for Non-Contact P (s
Door Switch with programless and W Ce S
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 32.

Model Number Structure

Model Number Legend

Non-Contact Door Switch Controller
G9SX - IDD000 - 000 - 00

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 TO3: 3 s (Variable)
3. Output Configuration Expansion Unit
(OFF-delayed Safety Outputs) Blank: No OFF delay
0: None T: OFF delay

2: 2 outputs



Ordering Information

List of Models

Non-Contact Door Switch Controllers

G9SX-NS

Safety outputs *1 Logical Logical
Aucxiliary AND AND Max. OFF delay Rated a
Instantaneous OFF-(EIkeIayed outputs *3 | connection | connection time *4 voltage UL [ HEEE
2 input output
0 Screw terminals G9SX-NS202-RT
2 . 2 , Spring-cage terminals G9SX-NS202-RC
(Semi- (Semi- 1 1 24 VDC -
conductors) 2 conductors) 30 Screw terminals G9SX-NSA222-T03-RT
(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 0 s.

*3.

PNP transistor output
*4. 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 Auxiliary Rated
OFF-delay time Terminal block type Model
Instantaneous OFF-delayed outputs H voltage b
Screw terminals G9SX-EX401-RT
4PST-NO
1 Spring-cage terminals G9SX-EX401-RC
. . 24 VDC
(Semiconductor) *1 Screw terminals G9SX-EX041-T-RT
4PST-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 Controller (G9SX-NSA222-T03-[]).

Accessories
Terminal Block
Appearance * Specifications Applicable units Model Remarks
. . Two Terminal Blocks (black) with screw
Te"’."”a' Bloc_k with screw G9SX-NSA Y9S-03T1B-02A | terminals, and a set of six code marks to
terminals (3-pin) . :
prevent erroneous insertion.
. . . Two Terminal Blocks (black) with screw
;L?:;?::I‘IS I?Alf(_)cilz\)mth screw gggigim Y9S-04T1B-02A | terminals, and a set of six code marks to
P prevent erroneous insertion.
. . . Two Terminal Blocks (black) with spring-cage
I:rzltr;?:n?ruoa?: (gl_thlr?)p "Ng-| Gosx-NSA Y9S-03C1B-02A | terminals, and a set of six code marks to
g P prevent erroneous insertion.
. . . . Two Terminal Blocks (black) with spring-cage
Igrgq'tr;?:n?]o;g (\"Vl'_thlr?)p ring gggi_gim Y9S-04C1B-02A | terminals, and a set of six code marks to
g P 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
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G9SX-NS

Specifications
Non-contact Door Switch Controllers
Ratings
Power input
ltem Model G9SX-NS202-] | G9SX-NSA222-T03-1] | GOSX-EX-[]
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.

* Power consumption of loads not included.

Inputs

Item Model

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

Safety input *1

Feedback/reset input

Operating voltage: 20.4 VDC to 26.4 VDC, internal impedance: approx. 2.8 kQ *2

*1. Only applies to the GOSX-NSA222-T03-[]. 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-[ /G9SX-NSA222-T03-[]

Instantaneous safety output *1
OFF-delayed safety output *1

P channel MOS FET transistor output
Load current: 0.8 A DC max. *2

Auxiliary output

PNP transistor output
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.

"— Approx.100 ms 4>‘

ON ‘ ‘

OFF

*‘—‘* 360 us max.

*2. The following derating is required when Units are mounted side-by-side.
G9SX-NS202-[1/G9SX-NSA222-T03-[]: 0.4 A max. load current

Expansion Unit

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-NS

Characteristics
ltem Model G9SX-NS202-[] G9SX-NSA222-T03-[] G9SX-EX-[]
Over-voltage category I Il (Relay outputs 13 to 43
(IEC/EN 60664-1) and 14 to 44: 111)

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. *4
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

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
Insulation terminals and other input
h and output terminals 20 MQ 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

. .| 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

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

100 ms min.

100 MQ min.
(at 500 VDC)

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)

Durability -

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-[].
*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.
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G9SX-NS

Logical AND Connection

Item Model G9SX-NS202-[] G9SX-NSA222-T03-[] G9SX-EX-[]
Ilmrlr)ll:eurtgujnits connected per logical | , ;..
;I;:;tiagar;l;\nl\‘l%e:10f Units connected by |, || o oy
ﬂ;?;l;?;ac;fAUNn[i)ts connected in series 5 Units max.
:\;n::ﬁ:;r::?; of Expansion Units 5 Units max.
m:ﬁitmum 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-[J Expansion Units (OFF-delayed Model) not included.
*2. G9SX-EX401-[] 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-NS[J
O

| G9SX-NS[OI | | G9SX-NS[ | | G9SX-NS[ | | G9SX-NS[I |

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-NS[J
O
O
G9SX-NS[J
O
O
G9SX-NS[J
O
O
G9SX-NS[J
O
O
G9SX-NS[J
O

Note: The G9SX-NS[] in 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-NS[] Controllers, G9SX-ADL] Advanced Units, and
G9SX-BC Basic Units. In this configuration, each Controller or
Advanced Unit can have up to five Expansion Units.

4 N\
)
GISX-[1
—Q
! 12} L2 W ~
G9SX-ADL] G9SX-ADL] G9SX-ADL] G9SX-ADL]
or or or or
GOSX:NS[] GOSX:NS[] GOSX:NS[I GOSX:NS[I
~
H H S
G9SX-ADL] G9SX-AD[] G9SX-AD[] G9SX-ADL[]
or or or or
G9SX-NS[] G9SX-NS[] G9SX-NS[] G9SX-NS[]
,L ,L ,L Number of Units connected
per logical AND output: 4
G9SX-ADL] G9SX-ADL] G9SX-ADL] Units max.
or or or
G9SX-NS[I G9SX-NS[I G9SX-NS[I
I I H H N
G9SX-AD[] G9SX-AD[] G9SX-AD[] G9SX-AD[] G9SX-AD[]
or or or or or
G9SX-NS[I G9SX-NS[I G9SX-NSI G9SX-NS[] G9SX-NS[
[ [ [ ° °
G9SX-AD[] G9SX-AD[] G9SX-AD[]
or or or
G9SX-NS[] G9SX-NS[] G9SX-NS[]
Number of Units connected
aniglrisagy gl ANIEE S Total number of Units
\_ - connected by logical AND: W,
20 Units max.




Response Time and Operating Time
1. G9SX-NS[]

i
Logical AND input ©

Non-contact Door
Switch input

2. G9SX-NSA[]

Logical

i
AND input Q)

D4NS
Safety input

Non-contact Door
Switch input

G9SX-NS

Max. response time
(excluding Expansion Units) *1

Max. operating time
(excluding Expansion Units) *2

Non-contact Door

D40A connected: 20 ms max. *3

D40A connected: 100 ms max. *4

Switch input D40Z connected: 45 ms max. *3 | D40Z connected: 200 ms max. *4
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.

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.

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

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

2.

*3.

*4.

Max. response time Max. operating time

(excluding Expansion Units) *1

(excluding Expansion Units) *2

Non-contact Door
Switch input

D40A connected: 20 ms max. *3
D40Z connected: 45 ms max. *3

D40A connected: 100 ms max. *4
D40Z connected: 200 ms max. *4

50 ms
100 ms

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.

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.

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

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

Safety input 15 ms
Logical AND input

*1.

15 ms

2.

*3.

*4.

3. Multiple G9SX-NS[I/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

D40A (1)
(o
! Hj
(- -
i l Safety output (1)
Logical AND i~ D40A(2)
(11 '
1 @
1
i
Safety output (2)
) D40A (3)
Logical AND

(&)

Safety output (3)

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

20 ms +
(D40A (1))

15 ms = 35 ms

(Logical AND
connection (1))

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

Case (b)
Response Time from When D4NS Turns from ON to OFF until Safety Output (3) Turns from
ON to OFF

15 ms +
(D4NS)

15 ms = 45 ms
(Logical AND

connection (2))

15 ms +
(Logical AND
connection (1))

OmRON




G9SX-NS
Connections

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

AI~0-0EHOI -2

Power | Non-contact Door | ReselFeedback | 1Logical AND |
SUPPlY | Switch control Input ninput_ _ _
circuit

#1

Auxiliary
output control

Safety output control

BE o
@—§1-&—0L) Dt
=

*3

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

G9SX-EX401-[1/G9SX-EX041-T-[]
(Expansion Unit/Expansion Unit OFF-delayed Model)

i
P

Safety
output
Power | control

supply - E E

cicut | Aulary AR :
output i i |
control ' H [o]

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

OMmRON

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

Power | gafety | Safety |Reset/Feedback C"m'a“‘ Non-contact Door ';\%géca' |
SUPPlY | input 1 | input 2 Input m 0 | Switch control | PAND input;
clrcult
Auxlllary Expansion Unit
Safety output control output control  |output control

@ @@@@9 § %@

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



D40A, D40Z and G9SX-NSL | Wiring

Example: Wiring a Single
D40A
D40A-1C[]

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

Switch

X) Auxiliary output load *1

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
Connect Up to 30 Non-contact Door Switches

@D@

White
Black
Blue
White

White

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

Wiring of Inputs and Outputs

G9SX-NS

D40z

D40Z-1CLI

©

G9SX-NS202
G9SX-NSA222

Example of auxiliary outputs of the D40Z
The auxiliary output of the D40Z supports the input polarities of both
PNP and NPN.

PNP

PLC etc,

Yellow

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

output circuit.

Cable color of

Pin No. of D40A

Description of operation

SEREIRIRE D40A/D40Z | connector type

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-NSLI.
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 Black 4 Turns ON and OFF according to actuator detection and the status of the

output Non-contact Door Switch input.

Auxiliary outout Yellow Turns ON when actuator is detected.

ry outp 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.

Pin arrangement of D40A connector type

OmRON




G9SX-NS

Wiring of Inputs and Outputs

G9SX-NS202-[]

Signal name UElhEl Description of operation Wiring
name
Connect the power supply plus (24 VDC) to the A1
Power supply A1 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-NSL] must be ON as a required condition for i
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 T33 To set the safety outputs in the ON state, the signal | Fepdoack loop
input to T32 must change from the OFF state to the Rosel [--- Kl zsy
ON state, and then to the OFF state. Otherwise the Manual reset ( ---
safety outputs cannot be in the ON state.
A logical AND connection means that one unit (Unit | [Unta -—— lnouta
A) outputs a safety signal “a” to a subsequent unit GISX-NS/INSA 3
(Unit B) and Unit B calculates the logical AND (i.e., Outputa EDHAD— Logear AND connection sig _
outputs the AND) of the signal “a” and safety signal - Ustlaven prost i unt max)
) “p”, which is input to Unit B. Ut B —q)ad— pete
Iggg:?:;tﬁ)’;l]?n ut T41, T42 Thereby the logic of the safety output of Unit B is GISX-NSINSA GOSX-NS/NSA
P (AND). (An AND of inputs “a” and “b” is output.) Output (a8B) (LOHA— Logicar aND connecion sig —
To set the safety outputs of the subsequent Unit in the T (endlayen Noxtunit $ urit max)
ON state, its logical AND connection preset switch T —
must be set to AND (enable) and the high signal must GOSXNSNSA
be input to T41 of the subsequent unit. e J
Next unit (5 layers max.)
Instantaneous Turns ON/OFF according to the state of the safety
S14, S24 inputs, Non-contact Door Switch inputs, feedback/ Keep these outputs open when not used.
safety output . - >
reset inputs, and logical AND connection inputs.
Logical AND . .
f Outputs a signal of the same logic and at the same
gﬂ?gﬁcnon L1 time as the instantaneous safety outputs. Keep these outputs open when not used.
Auxiliary monitor Outputs a signal of the same logic and at the same
output X 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
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G9SX-NSA222-T03-[]

G9SX-NS

Signal name Tir:::;al Description of operation Wiring
Power supply Al 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.
+24 V
. . ®
Using safety input 1 system 24V
Safety input 1 | T11, T12 W
To set the safety outputs in the ON state, the high | Using safety input 2 system il o
state signals must be input to both safety input 1 | (without short-circuit @7 @ 20y
and safety input 2. Otherwise the safety outputs monitoring between
cannot be in the ON state. systems) TH2— D)
Safety input2 | T21, T22 Using safety input 2 system
(with short-circuit monitoring NG
between systems) R —D)
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
input to T32 must change from the OFF state to the oo oS
ON state, and then to the OFF state. Otherwise the Manual reset '
safety outputs cannot be in the ON state.
_ . | A ———— e
Alogical AND connection means that one unit (Unit GISX-NS/NSA
A) outputs a safety signal “a” to a subsequent unit | o, ®) @ Logical AND connection sig. -
(Unit B) and Unit B calculates the logical AND (i.e., (1stlaer) Npxtunit ¢ unit mabx)
. outputs the AND) of the signal “a” and safety signal | [ Uni } ‘ e DR
Logical AND T41 Ta2 “b”, which is input to Unit B. GOSX-NS/INSA
connection input ’ Thereby the logic of the safety output “b” is output.) | ¢, (a5 (LDHA2— LogizaT AND connestion sig —
To set the safety outputs of the subsequent Unit in T (endlayer) Next unit (3 unit max)
the ON state, its logical AND connection preset T
switch must be set to AND (enable) and the high GISKNSINGA |—
signal must be input to T41 of the subsequent unit.
Next unit (5 layers max.)
Selects the mode for the failure detecting (cross .
Cross fault Y1 fault detecting) function for the safety inputs of _I\I_V2h19ther .Y1 IIS connec;ed depends on whether the T11 and
detection input G9SX corresponding to the connection of the cross Ref termmq s a.ri used. f foty i 1and2
fault detection input. efer to wiring information for safety inputs 1 and 2.
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 oulp 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'?eFtdiluaty?J(tj 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 . .
f Outputs a signal of the same logic and at the same
gﬁ?;ﬁ[cnon L1 time as the instantaneous safety outputs. Keep these outputs open when not used.
Auxiliary Outputs a signal of the same logic and at the same
monitor 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
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G9SX-NS

Dimensions and Terminal Arrangement (Unit: mm)
Non-contact Door Switch Controller
G9SX-NS202-[] (6) (See note 2.) Termﬁafllagment
— DR
fﬁf @@
Dc -0 PwR[] [IFB
8 E::B 100 max. AND[] [INs
el JerR
b\HJ (@@
| 8808
% 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.
* Typical dimension

Non-contact Door Switch Controller
G9SX-NSA222-T03-[] (6) (See note 2.)

Terminal arrangement

— e
=i DOOVE
‘PWF{D [Ors ‘
T[] T2
@: 100 max. AND[] [INs
ell] [Jeo
JEerr
==Y BROOHO@
i

(10) =1 115 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.
* Typical dimension

Expansion Unit
G9SX-EX401-[]
Expansion Unit (OFF-delayed Model) Terminal arrangement

G9SX-EX041-T-[] GOSX-EX401-7]1  GISX-EX041-T.0]

(Expansion Unit)  (Expansion Unit
with OFF Delay)

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

/—/n—"ﬂ
[pwr [Jpwr
(e [Jeo
[JERR [JERR
% 100 max.
O®E |OeeE
==
=

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.
* 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
following diagram is “a” AND “b.”

G9SX-NS202-[1 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-[] must be set to
AND (enabled).

Non-contact Door Switch 2

Non-contact Door Switch 1

Emergency stop button

Emergency
stop switch s D40A D40A

s {1 LU

yY_ 9

./

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

! !

Robot 1 Robot 2
* A manual reset is required when an emergency stop is used.

G9SX-NS

Connecting Expansion Units
e 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-[1.)
¢ 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.)

Terminating
connector
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Setting Procedure

1. Cross Fault Detection (G9SX-NSA222-T03-[])
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 w24V
@ @@@ &)
OFF
+24V +24V
© © +24V
- E-@—0)
Using safety input 2
system
©] ©]
ON
O-—E-@—0)

2. Reset Mode (G9SX-NS202- /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

OMmRON

Manual reset mode

Reset
switch

+24 V

T31 T32 T33

3. Setting Logical AND Connection (G9SX-NS202-[ ]/

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—@
L1 A2 OFF -
%)
[ —— Switch
T4l T42 AND*@
OFF -
Unit B 8
F )

Note: A setting error will occur and Unit B will lock out if the logical

AND setting switch on the Unit B is set to OFF.

4. Setting the OFF-delay Time (G9SX-NSA222-T03-[])

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

%}147 Switch

0

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

G9SX-NSA222-T03-[]

OFF-DELAY

Example 2: 0.8-second

OFF-DELAY * notn

Example 1: 0-second



LED Indicators

G9SX-NS

Marking | Color Name G9SX-NS202 NGS%\SZ);Z G9SX-EX G9SX-EX-T Function Reference
PWR Green ;C;Vi\gtz:lpply o] @] @] o] Lights while power is supplied. ---
. Lights while a high signal is input to T12.
T1 Orange ;egie::tgtg:put i O - Flashes when an error relating to safety
input #1 occurs.
A Lights while a high signal is input to T22.
T2 Orange ﬁ:;ie:gtg:pm g O - Flashes when an error relating to safety
input #2 occurs.
Non-contact Door Lights when the Non-contact Door Switch
n n . input turns ON. Flashes when an error
-z i ﬁlv;lizl:(:l:put 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 ;ee:tbiﬁzli(g;zert O O - With manual reset while a high signal is
P input to T32. *
Flashes when an error relating to feedback/
reset input occurs.
" . Lights while a high signal is input to T41.
AND Orange ;%%LZ?L?ND input o O --- Flashes when an error relating to logical
AND connection input occurs.
Lights while the Instantaneous safety
El Orange Isr;sf;atnt::f ouuts o o o outputs (S14, S24, S34) are in the ON state.
9 indithor P Flashes when an error relating to the
instantaneous safety output occurs.
Lights while OFF-delayed safety outputs
OFF-delayed h
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 o] O O Lights or flashes when an error occurs.

* 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.

. Setting Indicator . .
Indicator Item position status Setting mode Setting status
Cross fault Lit Detection mode Y1 =open
T1 detection Y1 terminal : .
mode Not lit Non-detection mode Y1=24VDC
Lit Manual reset mode T33=24VDC
FB Reset mode T32 or T33 -
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 Ioglcal AND mput OFF
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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-[ /NSA222-T03-[ )

in(IiEiE;or ingit::t:)r Fault Expected causes of the fault Check points and measures to take
o zli L(J:Ittrgrl:qzl;%etic 1. Excessive electromagnetic 1. Check the disturbance level around the G9SX
B -— . . disturbance and the related system.
Flashes g;féﬂ{tgance or of internal 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.
S0- Fault involved with safety | 2. Incorrect setting of cross fault 2. Check the wiring to Y1.
o input 1 detection input
DUERIES 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.
SO- Fault involved with safety | 2. Incorrect setting of cross fault 2. Check the wiring to Y1.
o input 2 detection input
TS 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
N‘S 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
2O- 1. Improper feedback signals from 1. Check the connecting cable of Expansion Unit
I/=‘B\ Expansion Unit and the connection of the termination socket.
) 2. Abnormal supply voltage to 2. Check the supply voltage to Expansion Unit.
P s i i i Expansion Unit
Lights Fault in Expansion Unit p 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.
Fault involved with safety output§ . . L
. 3. Error in the wiring of the logical AND | 3. Check the wiring to L1.
o instantaneous safety " tout
A [outouts, logical AND 4. Failurs of the croit of the logical | 4. Replace with duct
‘ ). . Failure of the circuit of the logical . Replace with a new product.
Eflashes | conecton Ut o | AND comnecton utpu
y P 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 OFF-delayed 1. Check the wiring to S44 and S54.
safety relay contact outputs
‘ F . . 2. Incorrect set values for OFF-delay 2. Check the settings of the OFF-delay time setting
S0- ault involved with time switch.
ED oOuFtF[J(;I:Iayed safety 3. Failure of the circuit of OFF-delayed | 3. Replace with a new product.
flashes P safety relay contact outputs
4. Impermissible high ambient 4. Check the ambient temperature and spacing
temperature around the G9SX.
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ERR Other .
indicator | indicator Fault Expected causes of the fault Check points and measures to take
1. 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.
SO- . . ) 2. Make sure that the logical AND
i Fault involved with logical connection signal is branched for 4 units
AND AND connection input or fewer.
S SRS 2. Incorrect setting for the logical AND | 2. Confirm the set value of the logical AND
i 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.
ERR Other A
indicator | indicators Fault Expected cause of the fault Check points and measures to take
T1 " The input status between input 1 and | Check the wiring from safety input devices to the
O -©: | 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)
ERR Other .
indicator | indicators Fault Expected cause of the fault Check points and measures to take
Fault involved with safety .
1. Welding of relay contacts .
) - relay outputs of 2 Failuregof the in);ernal circuit Replace with a new product.
Lights Expansion Units )
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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.
e The power supply to the motor M is turned OFF immediately when the S2 detects that the guard is opened.

o 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

+24 V
Emergency

Stop Switch

|
|
|
|
|
s3 E*\ I /K2
|
|
|
|
|
1

Non-contact
Door Switch

G9SX-NSA222-T03-[]
+24V77
T Control circuit
Timing chart
Emergency stop
switch operation
v
— Emergency stop switch S1 |
Guard opens Guard closes
S1: Emergency Stop Switch Non-contact Door Switch S2 ‘ ‘
S2: Non-contact Door Switch (D40A) Resetswich 83 [T
S3: Reset Switch eset swie
KM1, KM2: Magnetic contactor GISX-NSA S14, 524 ]
M: Motor
KM1, KM2 N.O. contact
Rotation of motor M ]

Note: For details on Non-contact Door Switch wiring, refer to page 19 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-L1 (unit 1) gj

+24V

Control circuit

S1: Emergency Stop Switch
S2: Reset Switch

KM1, KM2: Magnetic contactor
M1: Motor

wn
w

5 < Timing chart
8 § Feedback Loop
£s| oI
Guard 8@ | Emergency stop
s 3s | switch operation
28 ! GISX-BC202-C] (Unit 1) i
I ! Emergency stop switch S1 |

Reset switch S2 ’_

Unit 1 S14, S24

KM1, KM2 N.O. contact

G9SX-NS202-[1 (unit 2)

‘ ‘ Logical AND output L1

Rotation of motor M1

KM4 -\~ -2
G9SX-NS202-L1 (Unit 2)
Logical AND input T41

Non-contact Door Switch S3 |

Control circuit

Guard opens  Guard closes

Unit2 S14, S24

S3: Non-contact Door Switch (D40A)
KMB3, 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 19 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

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

Feedback Loop

Emergency
Stop Switch

(2

Non-contact
Door Switch

G9SX-NSA222-T03-[]
Control circuit

24 VDC PLC etc.

Timing chart

Emergency stop
switch operation

v
Emergency stop switch S1 \
Guard opens Guard closes
Non-contact Door Switch 2 _| \
. Reset switch S3 ’_
S1: Emergency Stop Switch
S2: Non-contact Door Switch (D40Z) G9SX-NSA S14, S24
S3: Reset Switch
KM1, KM2: Magnetic contactor KM1, KM2 N.O. contact |
M1: Motor — ‘
Rotation of motor M

Note: For details on Non-contact Door Switch wiring, refer to page 19 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
PLe/4 equivalent Non-contact Door Switch D40Z 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 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.

Emergency
Stop Switch

v

Feedback Loop

G9SX-BC202-L1 (unit 1)

w24V | KM2 -
b Control circuit S1: Emergency Stop Switch

S2: Reset Switch
KM1, KM2: Magnetic contactor
M1: Motor

Feedback Loop

Timing chart

Emergency stop
switch operation
G9SX-BC202-[] (Unit 1) i

Non-contact|
Door Switch|®

[ T T 1
Actuator

Emergency stop switch S1 |

Reset switch S2 ’_

Unit 1 S14, S24

KM1, KM2 N.O. contact

Logical AND output L1

Rotation of motor M1

G9SX-NS202-[] (Unit 2)

Logical AND input T41

Guard opens  Guard closes

W W w Non-contact Door Switch S3 |
KM4 -\ -\
® *—eo Unit2 S14, S24
— KM3, KM4 N.O. contact
S3: Non-contact Door Switch (D40Z) Rotation of motor M2

KMB3, KM4: Magnetic contactor
M2: Motor

Note: For details on Non-contact Door Switch wiring, refer to page 19 or to the Instruction Sheet.
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