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Standstill Monitoring Reduces Extra Waiting Time During Work

Prob| When a hazardous part has a long inertia, door-lock control using
roblem an off-delay timer results in extra waiting.
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When the time required for a hazardous part to stop varies with different
conditions, the off-delay had to be set with an extra margin of time.

Examples:
The stopping time changes when the workpiece changes.

The stopping time changes when the rotational speed changes. Off-delay timer @

Stops Extra waiting time
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Extra waiting time is reduced by monitoring the motor's
movement, then unlocking the door as soon as the motor
stops.

Waiting
time
= Work goes IS
more
smoothly. reduced.

Productivity

Standstill
detection > Unlock
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improved!

G9SX-SM Requiring No Sensor gfleysgaltggggyl‘; G9SX-LM Using Proximity Sensors §f&ezlys‘éaf§gggyf)

Can also be used with inverter Can be used with a variety of

i

e

control applications. applications, including

0§

Complies with Global Safety Standards NS

%k Cannot be used for Servomotors. Servomotors.

Standstill and low-speed monitoring are required by international standards for machine tools, printing
presses, and other applications. The G9SX Series can reliably be used in these applications, due to its
certification for various safety standards.

The G9SX-SM meets Safety Category 4, PLe (ISO13849-1) requirements, C € @ c @ us

and the G9SX-LM meets Safety Category 3, PLd (ISO13849-1) requirements.



Easy Setting with No Sensor Required

Standstill can be detected even when

Safety Category 4 (EN954-1)
Performance Level e (1ISO13849-1)

there is no space to install a sensor.

No Sensor Required Ready to use

Detection of BEMF “Standard Configuration®

generated by the motor
eliminates the need to
install a sensor.

1 2

v v

User Configuration also
available for fine-tuning.

‘ No Sensor Required

The G9SX-SM detects the back
electromotive force (BEMF) that is phases
generated when the motor rotates in
order to determine whether the motor
is rotating or in standstill condition.

Voltage between [~ = = = = — —

With Inverters

Applicable to inverter
controlled systems.
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BEMF: The voltage that is generated when the
\ motor is operating as a generator, during the
\ inertia-driven rotation after power off.

1] VST 5

interrupted

Because the BEMF value varies with
the motor revolution, the G9SX-SM T
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Voltage

stopped when it detects that the between

Motor rotates
normally

Motor rotates
by inertia Motor stops

phases

determines that the motor has j

A

BEMF has fallen below a set criterion.

‘ No Complicated Settings Required

!
1

You can start monitoring by simply connecting the G9SX-SM system in

Standard Configuration without any sensitivity adjustment.

Standard Configuration » gl Start monitoring

With the "User Configuration”, sensitivity can
be manually adjusted for each machine.

( With Inverters

The G9SX-SM can be used with an inverter,
without resulting in malfunctions due to the
inverter's dynamic brake or auto-tuning
functions.




G9SX-SM/GISX-LM

System Configuration

This system detects that the machine has stopped, and unlocks the door with
the appropriate timing.

f
[

Monitors the
Standstill of
rotation

Power to

Door monitor
motor

Unlocks the
door when
standstill is

determined

e G9SX-BC Interruption
G9SX-SM

Instantaneous
safety output



Applicable to Various
Including Servomotors

Monitoring
with
Proximity Sensors

Combination of
general-purpose proximity
sensors and the fault diagnosis
of G9SX provide a Category 3

system.

v

‘ Monitoring with Proximity Sensors

A redundant safety system can be configured by using

two E2E Proximity Sensors. The
of the G9SX-LM provides a high

sk Use only the DC 3-wire PNP type E2E.

( Applicable to Servomotors

Because the drive rotation is directly monitored,
the G9SX-LM can also be used with Servomotors.

Systems,

Low-speed

Monitoring
In addition to standstill
monitoring, the G9SX-LM

features a low-speed monitoring
function for maintenance work.

2

v

fault diagnosis function
level of safety.

Safety Category 3 (EN954-1)
Performance Level d (ISO13849-1)

Low-speed
Monitoring

Applicable to
Servomotors

Because rotation is directly
monitored with sensors, the
G9SX-LM can be used with any
motor type or control method.

3

Safety Category 3 (EN954-1)
PLd (1ISO13849-1)

‘ Speed Monitoring Matched to the Function for Each Operating Modey

In normal operating mode, standstill is monitored to unlock the door.
In maintenance mode, low-speed operation is monitored to allow maintenance work.

Standstill
Monitoring
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The machine must sometimes be
operated for irregular operations, such
as maintenance.

Is the operator's

safety assured?

speed.

Operate the machine at low speed, and monitor the )

Ensuring Safety with
the Enabling Grip Switch

Combination with the A4EG Enabling
Grip Switch ensures operator safety.

In order to ensure operator safety...

-I Operate the machine with
the Enabling Grip Switch.

v

2 Monitor that the machine is
operating below the preset speed.
]

v v

If the speed exceeds the If the Enabling Grip Switch
preset value, stop the is pressed or released, stop
machine immediately. the machine immediately.




Standstill Monitoring Unit

GIOSX-SM

Sensor-less Monitoring of Standstill for ,. CED ®-

LISTED

Machines with Long Inertia

o Standstill is monitored by the motor's back electromotive force (BEMF) signal.

e 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.

e Safety Category 4 (EN954-1), PLe (ISO13849-1), and SIL 3 (IEC/EN 62061)
certified.

NEW
List of Models

Standstill Monitoring Unit

Safety outputs i::géﬁf:,aggfgﬂlt Auxiliary output | Rated voltage Terminal block type Model
Screw terminals G9SX-SM032-RT
3 2 24 \V/DC - -
Spring-cage terminals G9SX-SM032-RC
Ratings

Power input

Item Model G9SX-SM032-[]

Rated supply voltage 24 VDC

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

Rated power consumption sk 4 W max.

sk Power consumption of loads not included.

Inputs

Item Model G9SX-SM032-[]

Standstill detection input (between Z1 and Z2 and between Z3 and Z4) *1
480 VAC max. (120Hz max.) *2

Standstill detection input: Approx. 660 kQ
EDM input: Approx. 2.8 kQ 3
=k1. Input the motor phase-to-phase voltage between Z1 and Z2 and between Z3 and Z4.

k2. 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.

Rated Input voltage

Internal impedance

Outputs

Item Model G9SX-SM032-[]
Safety standstill detection output #1 | Sourcing output (PNP), load current: 0.3 A DC max. *%2
Auxiliary output (output monitor/error) | Sourcing 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.

’47 Approx. 100 ms 4-1

OFF ‘ ‘
360 us max.

ON

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



Dimensions and Terminal Arrangement

G9SX-SM032-[]

35.5 max.
(35) 1

1. Typical dimension

2. For -RC terminal type only.
3k3. The terminal colors are green for the Unit right side (standstill detection input) and black for the left side.

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

Application Example

(6) %2
N
100 max.
N
115 max. (5) %2

G9SX-SM032 (24 VDC) (3-phase Induction Motor) + G9SX-AD322-T15 (24 VDC)
(Guard Lock Safety Door Switch, 2-channel Safety Limit Switch Inputs / Manual Reset)

Lock release | ---
switch S5

El

Feedback loop

G9SX-SM032

Control circuit

Guard Lock Safety
Door Switch

S1

Guard

i open

Feedback loop

G9SX-AD322-T15

Inverter

*2

Control circuit

#1 u\v w
W)

(Unit:

Terminal arrangement
O@
@O0
‘PWRD [Jeom
cHi[] [JcH2
es{] [Jser
ERR(]

©REO0®

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

mm)

Note: This circuit example is equivalent to Safety Category 4 (Stop Category 1).

k1 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.
k2 When a motor with AC240V or more is used, connect neutral point of the power
supply to earth.

Timing Chart

Guard Lock Safety

Guard opened — closed

Guard closed — opened

Door Switch S1

Safety limit switch

S2
Stop signal S3

i
B

i
Guard can be opel

ned.

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

Standstill detection
input 2 voltage

Lock release signal
(safety standstill

detection output) ES
Lock release switch

S5



10

Low-speed Monitoring Unit

GI9SX-LM

Low-speed Monitoring Function Ensures | CEQ -
Safety for Maintenance Work

o Motor rotation speed detected by Proximity Sensor.

e Monitors and confirms that speed does not exceed the preset level.
¢ Includes an Enabling Switch input for maintenance work.

e Detailed LED indications enable easy fault diagnosis.

o Safety Category 3 (EN954-1), PLd (1ISO13849-1), and SIL 3 (IEC/EN 62061)
certified.

List of Models _Iﬂl/

Low-speed Monitoring Unit

Lr;sfz;tgzt%?]l:s ;?)f:gnj%v;:ggggloutput Auxiliary output ng]‘;? set \F;;::g e Terminal block type Model
2 2 4 Screw terminals G9SX-LM224-F10-RT
(Semiconductor) (Semiconductor) | (Semiconductor) 10Hz 24VbC Spring-cage terminals | G9SX-LM224-F10-RC
Ratings
Power input
Item Model GISX-LM224-[] ‘ GISX-EX401-[]
Rated supply voltage 24\VDC
Operating voltage range -15% to 10% of rated supply voltage
Power consumption s 5 W max. ‘ 2 W max
sk Power consumption of loads not included.
Inputs
Item Model G9SX-LM224-[]
Safety input
Enabling input Operating voltage: 20.4 VDC to 26.4 VDC
Feedback/reset input Internal impedance: Approx. 2.8 kQ %

Mode selector input

Operating voltage: 20.4 VDC to 26.4 VDC
Rotation detection input Internal impedance: Approx. 2.8 kQ

Frequency input range: 1 kHz max.

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

Outputs

Item Model GI9SX-LM224-[]

. Sourcing output (PNP compatible)
Safety instantaneous output 1 Load current: 0.8 A DC max. %2

. Sourcing output (PNP compatible)
Safety speed detection output =1 Load current: 0.3 A DC max.

- Sourcing output (PNP compatible)
ALl @bl Load current: 100 mA DC max.

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

Approx 100 ms
ON

OFF

360 ps max.

%2. The following derating is required when Units are mounted side-by-side.
GI9SX-LM[I: 0.4 A DC max. load current



Dimensions and Terminal

Arrangement

G9SX-LM224-F10-[] |

—

}i&/

-

|y

Application Example

45.5 max.
(45) *1

*1. Typical dimension

*2. For —RC terminal type only.

(10)

115 max:

G9SX-LM224 (24 VDC) (Guard Lock Safety Door Switch (Mechanical Lock),
2-channel Safety Limit Switch Inputs/2-channel Enabling Switch Inputs/Manual Reset)

|

Lock release E—
S5

El

S2:
Guard Lock Safety
Door Switch

S6:

Enabling Guard

Switch

S7:
Mode
selector

G9SX-LM224-F10

“s3:
Stop
signal

Feedback loop

Control circuit

GND
Note: This example corresponds to
category 3.

Rotating object (linked to M)

Operating Time Chart For Normal Operating Mode (M1: ON, M2: OFF)

Guard opened — closed

Guard closed — opened

Limit switch S1

Guard Lock Safety [

———

Door Switch S2

Enabling Switch S6

Reset switch S4 M

KM1, KM2 N.C. contact

KM1, KM2 N.O. contact

| —

(Operating command

to motor) Normal operating state

Rotation of motor : -

Lock release signal _‘ [
(safety speed detection I
output) ES1

1

Lock release switch S5

——«— Guard can be opened.

(Unit: mm)
©)*2
Terminal arrangement
() @ (2 UD60626962)
W @U@
‘ Oerwr Ors [JanD ‘
100 max. Or2 1 [wop
0w [ Oos
O [es
[err
@M@ @WE)
cloEoit

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

Motor controller

S1: Safety Limit Switch

S2: Guard Lock Safety Door Switch
S3: Stop signal

S4: Reset switch

S5: Lock release switch

S6: Enabling Switch

S7: Mode selector

KM1, KM2: Contactor

M: 3-phase induction motor

Operating Time Chart For Maintenance Mode (M1: OFF, M2: ON)

Limit switch S1

Guard Lock Safety
Door Switch S2

Enabling Switch S6
Reset switch S4
KM1, KM2 N.C. contact

KM1, KM2 N.O. contact

(Operating command
to motor)
Rotation of motor

Lock release signal
(safety speed detection
output) ES1

| |
— —
) Slow-speed '«—Above set
Slow-speed operating state operating state value
I
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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.
Warranty and Limitations of Liability

WARRANTY
OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a period of one year (or other period if specified)
from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS
FOR PARTICULAR PURPOSE OF THE PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS DETERMINED THAT
THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR
IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS
IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

In no event shall responsibility of OMRON for any act exceed the individual price of the product on which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS 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 OR REPAIR.

Application Considerations

SUITABILITY FOR USE
OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the combination of products in the customer's application or
use of the product.

At the customer's request, OMRON will provide applicable third party certification documents identifying ratings and limitations of use that apply to the products.
This information by itself is not sufficient for a complete determination of the suitability of the products in combination with the end product, machine, system, or
other application or use.

The following are some examples of applications for which particular attention must be given. This is not intended to be an exhaustive list of all possible uses of the

products, nor is it intended to imply that the uses listed may be suitable for the products:

e Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or uses not described in this document.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical equipment, amusement machines, vehicles, safety
equipment, and installations subject to separate industry or government regulations.

e Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Disclaimers

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 model 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 model numbers may be assigned to fix or establish key specifications
for your application on your request. Please consult with your OMRON representative at any time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when tolerances are shown.

ERRORS AND OMISSIONS
The information in this document has been carefully checked and is believed to be accurate; however, no responsibility is assumed for clerical, typographical, or
proofreading errors, or omissions.

PERFORMANCE DATA

Performance data given in this catalog 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 users must correlate it to actual application requirements. Actual performance is subject to the OMRON Warranty and Limitations
of Liability.

PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user's programming of a programmable product, or any consequence thereof.

Copyright and Copy Permission
COPYRIGHT AND COPY PERMISSION

This document shall not be copied for sales or promotions without permission.

This document is protected by copyright and is intended solely for use in conjunction with the product. Please notify us before copying or reproducing this document
in any manner, for any other purpose. If copying or transmitting this document to another, please copy or transmit it in its entirety.

OMRON Corporation  Industrial Automation Company Authorized Distributor:
Tokyo, JAPAN
Contact: www.ia.omron.com

Regional Headquarters

OMRON EUROPE B.V. OMRON SCIENTIFIC TECHNOLOGIES INC.

Wegalaan 67-69-2132 JD Hoofddorp 6550 Dumbarton Circle, Fremont

The Netherlands CA 94555-3605 U.S.A.

Tel: (31)2356-81-300/Fax: (31)2356-81-388 Tel: (1) 510-608-3400/Fax: (1) 510-744-1442

OMRON ASIA PACIFIC PTE. LTD. OMRON (CHINA) CO., LTD. © OMRON Corporation 2008 All Rights Reserved.

No. 438A Alexandra Road # 05-05/08 (Lobby 2), Room 2211, Bank of China Tower, In the interest of product improvement, .

Alexandra Technopark, 200 Yin Cheng Zhong Road, specifications are subject to change without notice.
Singapore 119967 PuDong New Area, Shanghai, 200120, China CSM_5_1 1213 Printed in Japan

Tel: (65) 6835-3011/Fax: (65) 6835-2711 Tel: (86) 21-5037-2222/Fax: (86) 21-5037-2200  Cat. No. J170-E1-02 0309 (0608)
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