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Original instructions

£

G9SP-N10S
G9SP-N10D
G9SP-N20S
Safety Controller

SNEINSTRUCTION MANUAL

This manual primarily describes precautions required in
installing and operating G9SP-series Controllers.
« Only qualified persons trained in professional electrical
procedures must be allowed to handle a G9SP-series Controller.
« Before operating a G9SP-series Controller, read this
manual through to acquire sufficient knowledge of the
Controller.
To ensure safe and correct use of the G9SP-series Controller,
also read related manuals.
Keep this manual for future reference.
Make sure that information written in this document are
delivered to the final user of the product.

OMRON Corporation
© OMRON Corporation 2010-2021 All Rights Reserved.

OMmRON

2114042-7F

/N WARNING

Serious injury may possibly occur due to loss of required safety
functions. Wire the G9SP-series Controller properly so that the 24VDC
line does NOT touch the outputs accidentally or unintentionally.

Serious injury may possibly occur due to loss of required safety
functions. Ground the 0V line of the power supply for external output
devices so that the devices do NOT turn ON when the safety output line
or the test output line is grounded.

Serious injury may possibly occur due to loss of required safety
functions. Perform user testing and confirm that all of the G9SP-series
Controller’s configuration data and operation is correct before starting
system operation.

Serious injury may possibly occur due to loss of required safety
functions. When replacing a G9SP-series Controller, confirm the model
of the Controller is correct and configure the replacement Controller
suitably and confirm that it operates correctly.

Serious injury may possibly occur due to loss of required safety
functions. When the configuration data is restored by using a Memory
Cassette, a test must be performed to confirm that the safety devices
function correctly.

Outputs may operate, possibly resulting in serious injury. Take sufficient
safety measures before force-setting or force-resetting variables in the
program.

Serious injury may possibly occur due to loss of required safety
functions. Use devices and parts related to safety functions according to
legal regulations in the applicable country. Use certified items compliant
with safety standards corresponding to the intended application.

SO OSSe

Precautions for Safe Use

Instructions in the official EU languages and a signed EU Declaration of Conformity

in English are available on our website at http://www.ia.omron.com/support/models/.

EU Declaration of Conformity

OMRON declares that G9SP-series Controllers are in conformity with the
requirements of the following EU Directives:

EMC Directive 2014/30/EU

Machinery Directive 2006/42/EC

Standards

G9SP-series Controllers are designed and manufactured in accordance
with the following standards:

EN ISO13849-1:2015 Category 4, PL e

IEC/EN 62061 SIL CL 3

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.

/N\WARNING

@ Meaning of Alert Symbols

The following alert symbols are used in this manual.

Indicates prohibited actions

0 Indicates mandatory actions

@ Alert Statements

Electric shock may occur. Do not touch any terminals while power is
being supplied.

Serious injury may possibly occur due to loss of required safety
functions. Do not use the G9SP-series Controller's test outputs or
standard outputs as safety outputs.

Serious injury may possibly occur due to loss of required safety
functions. Do not use the G9SP-series Controller's network data as
safety data.

Serious injury may possibly occur due to loss of required safety
functions. Do not use indicators on the G9SP-series Controller for safety
operations.

Serious injury may possibly occur due to breakdown of safety outputs or
test outputs. Do not connect loads beyond the rated values to the safety
outputs and test outputs.

%)%)\%)%)|%,

@ Handle with Care
Do not drop the G9SP-series Controller or subject it to excessive vibration
or mechanical shock. The G9SP-series Controller may be damaged and
may not function properly.
@ Installation and Storage Environment
Do not use or store the G9SP-series Controller in any of the following
locations:
« Locations subject to direct sunlight
Locations subject to temperatures or humidity outside the range
specified in the specifications
Locations subject to condensation as the result of severe changes
in temperature
Locations subject to corrosive or flammable gases
Locations subject to dust (especially iron dust) or salts
Locations subject to water, oil, or chemicals
Locations subject to shock or vibration
Take appropriate and sufficient measures when installing systems in the
following locations. Inappropriate and insufficient measures may result in
malfunction.
» Locations subject to static electricity or other forms of noise
 Locations subject to strong electromagnetic fields
 Locations subject to possible exposure to radioactivity
 Locations close to power supplies
This is a class A product designed for use in industrial environments. In
residential areas it may cause radio interference, in which case the user
may be required to take adequate measures to reduce interference.
@ Installation and Mounting
» Use the G9SP-series Controller within an enclosure with IP54
protection or higher according to IEC/EN 60529.
Use DIN Track (TH35-7.5/TH35-15 according to IEC 60715) or M4
screws with a tightening torque of 1.2 N-m (0.5 Ib-in) to install the
G9SP-series Controller into the control panel.
Mount the G9SP-series Controller to the DIN Track using PFP-M
End Plates (not included with the G9SP-series Controller) to
prevent it from falling off the DIN Track because of vibration.
Correctly mount all Units to DIN Track.
Install the G9SP-series Controller in the vertical direction shown
below to ensure adequate cooling.

.

.

.

« Space must be provided around the G9SP-series Controller, at
least 20 mm from its side surfaces and at least 50 mm from its top
and bottom surfaces, for ventilation and wiring.

« Be sure to lock all locking mechanisms, such as those on I/O
terminal blocks and connectors, before attempting to use the
Controller.

Turn OFF the power supply before performing any of the following.

¢ Connecting or disconnecting Expansion I/O Units, Option Boards,
or any other Units

« Assembling the Controller

« Connecting cables or wiring

« Connecting or removing terminal blocks

@ Installation and Wiring
» Use the following to wire external I/O devices to the G9SP-series

Controller.
Solid wire 0.32t00.82 mm?  AWG22 to AWG18
0.32t0 0.5 mm? AWG22 to AWG20*1
Stranded 0.5to0 1.3 mm? AWG20 to AWG16
wire 0.5t0 0.82 mm? AWG20 to AWG18*1

*1: When wiring two wires to one terminal. Use two wires of the same type and
thickness.

M3 self-rising screws are used for all screw terminals.

Tighten the terminal block screws to a torque of 0.5 N-m (4.4 Ib-in).
Disconnect the G9SP-series Controller from the power supply
before starting wiring. Devices connected to the G9SP-series
Controller may operate unexpectedly.

Properly apply the specified voltage to the G9SP-series Controller
inputs. Applying an inappropriate DC voltage or any AC voltage will
cause the G9SP-series Controller to fail.

Be sure to separate the communications cables and 1/O cables from
high-voltage/high-current lines.

Be cautious not to get your fingers caught when attaching
connectors to the plugs on the G9SP-series Controller.

Incorrect wiring may lead to loss of safety functions. Wire
conductors correctly and verify the operation of the G9SP-series
Controller before using the system in which the G9SP-series
Controller is incorporated.

Lock the connectors on Option Units or Expansion 1/O Units before
using the Units.

After wiring is completed, be sure to remove the label for wire clip
entry prevention from the G9SP-series Controller to enable heat to
escape for proper cooling.

Do not ground the 24-V side of the power supply to the
G9SP-series Controller. If you do so, an unwanted current flow
shown in the following diagram may occur when you connect a
computer or other peripheral device.

GosP Peripheral device

DC power circuit

USB Cable|

@ Power Supply Selection
Use a DC power supply satisfying the following requirements.
* The secondary circuit of the DC power supply must be isolated from
the primary circuit by double insulation or reinforced insulation.
« The output hold time must be 20 ms or longer.
« The DC power supply must be an SELV power supply that satisfies
the requirements of IEC/EN 60950-1 and EN 50178.
@ Periodic Inspections and Maintenance
« Disconnect the G9SP-series Controller from the power supply
before replacing the Controller. Devices connected to the
G9SP-series Controller may operate unexpectedly.
« Do not disassemble, repair, or modify the G9SP-series Controller.
Doing so may lead to loss of safety functions.
@ Disposal
« Be cautions not to injure yourself when dismantling the
G9SP-series Controller.

Precautions for Compliance with UL
Standards and CSA Standards

Use the following installation information instead of the general
information in the instruction manual in order to use the product under
certified conditions of UL and CSA when the product is installed in the
USA or Canada. These conditions are required by NFPA 70 (National
Electrical Code in the USA) and Part 1 of the Canadian Electrical Code
in Canada and may vary from information given in the product
manuals or safety precautions. G9SP-series Controllers have not
been evaluated by UL as Programmable Safety Controllers, and the
Safety functions of these devices have not been evaluated by UL as
well.
e Surrounding air temperature: 55°C
e Do not use crimp terminals for field wiring.
e The DC power supply must satisfy the requirements for an
isolated power supply with external 8 A overcurrent protection.
e Do not use the +5 V output from the CP1W-CIFO01 for anything
other than the NT-ALOO1.
o A GI9SP-series Controller has two sets of power supply
terminals, one for the main power and one for I/O power.
Connect both of them to the same power source.

Ratings
Controller

Rating for UL
Source: 24 V dc, 500 mA, isolated source
Input: 24 V dc, 6 mA /P, 20 points
Output: 24 V dc (GEN) (P.D.), 0.8 A /P, 8 points
Rated total currents of So0 to 3, So4 to 7 are 1.6 A each
GI9SP-N20S | Test Output:
TO-T2: 24 V dc (GEN), 100 mA
T3: 24 V dc (GEN)(TUN), 300 mA
T4, T5: 24 V dc (GEN), 30 mA
Rated total currents of TO — T2, T4 and T5 are 120 mA
GI9SP-N10D | Source: 24 V dc, 500 mA, isolated source
Input: 24 V dc, 6 mA, 10 points
Output: 24 V dc (GEN) (P.D.), 0.8 A /P, 16 points
Rated total currents of So0 to 3, So4 to 7, So8to 11, So12
to Sol5 are 1.2 A each
Test Output:
TO-T2: 24 V dc (GEN), 60 mA
T3: 24 V dc (GEN)(TUN), 300 mA
T4, T5: 24 V dc (GEN), 30 mA
Rated total currents of TO — T2, T4 and T5 are 60 mA
GI9SP-N10S | Source: 24 V dc, 400 mA, isolated source
Input: 24 V dc, 6 mA /P, 10 points
Output: 24 V dc (GEN) (P.D.), 0.8 A/P, 1.6 A /Unit, 4 points
Test Output:
TO, T1: 24 V dc (GEN), 60 mA
T2: 24 V dc (GEN), 30 mA
T3: 24V dc (GEN)(TUN), 300 mA
Rated total currents of TO — T2 are 60 mA
Standard Output: 24 V dc (GEN), 100 mA, 4 points

TERMINAL MARKINGS

Terminals Function
V1/G1 Power supply terminals for Internal/Input circuits (24 VDC).
V2/G2 Power supply terminals for output circuits (24 VDC).
NC Not used (Do not connect)
Si0 to Si19 Input terminals
TOto T5 Test output terminals

So0 to So15 | Output terminals
00 to O3 Standard output terminals




1. SPECIFICATIONS

2. PART NAMES AND FUNCTIONS

The environment and 1/O specifications of G9SP-series Controllers are
given below.

Item Specification

Power supply voltage (V1, V2) 24 VDC (20.4 to 26.4 VDC —15%+10%)

Current consumption *1 400 mA (V1: 300 mA, V2: 100 mA) (N10S)
500 mA (V1: 300 mA, V2: 200 mA) (N10D)
500 mA (V1: 400 mA, V2: 100 mA) (N20S)

Isolation class Class Il (SELV)

Overvoltage category Il

Noise immunity Compliant with IEC61131-2

Vibration resistance 510 8.4 Hz: 3.5 mm
8.4 to 150 Hz: 9.8 m/s?

Shock resistance 147m/s? 11ms

Mounting DIN Track (IEC 60715 TH35-7.5 / TH35-15)
or M4 screws

Ambient operating temperature 0to 55°C

Ambient operating humidity 10% to 90% (with no condensation)

Ambient storage temperature —20to 75°C

Atmosphere No corrosive gas

Degree of protection 1P20 except terminal blocks

Terminal screws M3 self-rising screws

*1: The following current consumption is not included in the current consumption of
external devices.

Item G9SP-N10S G9SP-N10D GI9SP-N20S
Safety inputs 10 points 10 points 20 points
Safety outputs 4 points 16 points 8 points
Test outputs 4 points 6 points 6 points
Standard outputs | 4 points -- --

Weight 290 g max. 440 g max. 430 g max.

Safety Input Specifications

* G9SP-N10S
(1) Indicators  (6) Option Board Slot
(7) Expansion 1/0O Unit connector
(5) gﬂemo;ty Shot (9) Terminal Block
assette Slo (8) I/O indicators
(2) USB Port

(8) I/0 indicators

(3) PUSH Switch (9) Terminal Block

(4) DIP Switch

* GI9SP-N10D/G9SP-N20S
(6) Option Board Slot

(8) I/0 indicators (7) Expansion 1/O Unit connector
(9) Terminal Block

(1) Indicators

(2) USB Port

(3) PUSH Switch
(4) DIP Switch

(5) Memory Cassette Slot (8) I/O indicators (9) Terminal Block

(1) Indicators

Item Specification

Input type Sinking inputs (PNP compatible)
Input current 6 mA

ON voltage 11 VDC min. (between inputs and G1)
OFF voltage 5 VDC max. (between inputs and G1)

OFF current 1 mA max.

Test Outputs

Indicator Color Status Description
Lit Operating
Green Flashing Idle
MS Red Lit Critical fault
(Module Flashing Recoverable fault (abort state)
Status) Green/ Flashing Self testing or configuring
Red
- Not lit No power
Lit Force-set/reset enabled
FORCE Yellow Not lit Force-set/reset disabled
Lit Locked valid configuration
LOCK Yellow Flashing Unlocked valid configuration
Not lit Invalid configuration
Lit Fatal error
ERR/ALM Red Flashing Non-fatal error
Not lit Normal operation

Item Specification
Output type Sourcing outputs (PNP)
Rated output current | G9SP-N10S | TO, T1: 60 mA max.
T2: 30 mA max. ™
T3: 300 mA max. 2
TO-2 total: 60mA max.
G9SP-N10D | TO, T1,T2: 60 mA max.
T3: 300 mA max. 2
T4,T5: 30 mA max. ™
TO-2, T4-5total: 60mA max.
G9SP-N20S | TO, T1,T2: 100 mA max.
T3: 300 mA max. 2
T4, T5: 30 mA max. ™
TO-2, T4-5total: 120 mA max.
ON residual voltage 1.8 V max. (between outputs and V1)
Leakage current 0.1 mA max.

= Startup in normal mode is in process with a
Memory Cassette inserted.
= A backup to a Memory Cassette was
successfully completed.
MC Flashing Startup in MC Function Execution Mode. The
(Memory Yellow configuration ID is indicated on the I/O indicators

Lit

*1: Connection to OMRON D40A/D40Z Non-Contact Door Switch is possible.
*2: With the Muting Lamp Output (open circuit detection).

Safety Output Specifications

Cassette) slowly (yellow) at the same time.
Flashing MC function (backup or restore) is in process.
quickly
. Startup is in process with no Memory Cassette
Not lit X
inserted.
COMM vellow Flashing USB data transfer is in progress
(USB) Not lit No USB data transfer is in progress.

Item Specification

Output type Sourcing outputs (PNP)

Rated output current 0.8 A max./point
1.6 A max./4 points (N10S or N20S)™

1.2 A max./4 points (N10D)"

ON residual voltage 1.2 V. max. (between outputs and V2)

OFF residual voltage 2 V max.

Leakage current 0.1 mA max.

*1: Total current for So0 to So3 and So4 to So7.

*2: Total current for So0 to So3, So4 to So7, So8 to Soll, and So12 to Sol5.

Note: When a safety output is set as a pulse output, make sure that the connected
device does not malfunction for the OFF pulse (pulse width: 640 ps).

Standard Output Specifications (G9SP-N10S)

Item Specification

Output type Sourcing outputs (PNP)

ON residual voltage 1.5V max.(between outputs and V2)

Rated output current 100mA max.

(2) USB Port

Connect a USB cable to this port to configure and monitor from a computer.
(Type B connector)

(3) PUSH Switch

Push for 1 second in to backup/restore data from/to the Memory Cassette.
(4) DIP Switch

Pin Name Default
Swi (Reserved) OFF
SwW2 (Reserved) OFF
SW3 Baudrate OFF
Sw4 Backup OFF Backup mode setting

If you turn ON the Controller with pin SW3 turned ON, serial
communications will be performed at 115,200 bps. (The default setting is for
9,600 bps.)

Starting with SW4 turned ON backs up G9SP internal configuration data to
the Memory Cassette.

Description

Leave set to OFF

Leave set to OFF

Serial communications baud rate setting

(5) Memory Cassette Slot

Mount a CP1W-MEO5M Memory Cassette in this slot. G9SP configuration
data can be transferred to a Memory Cassette.

(6) Option Board Slot

The following Option Boards can be mounted:

¢ CP1W-CIFO01 ver. 2.0 RS-232C Option Board

e CP1W-CIF41 Ethernet Option Board (unit version 2.0 or later)

(7) Expansion I/O Unit Connector

Up to two of the following CP-series Expansion I/O Units can be connected:

* CP1W-20EDT/CP1W-20EDT1 20-point I/O Unit
* CP1W-32ET/CP1W-32ET1 32-point Output Unit

(8) I/0 Indicators

Indicator | Color | Status Meaning
Lit Output power (V2/G2) is ON.

Output power (V2/G2) is not ON, or an error is
blocking the power.

The 1/O signal is ON.

» An error was detected in the I/O circuit.
Discrepancy error occurred for a dual
channel setting.

OUT PWR | Green
OFF

Yellow Lit

Red Lit

Si0 to Si19
So0to 7
00t03 | Red

« An error was detected in the other channel
of a dual channel pair.

The 1/0 signal is OFF.
No error has been detected.

Flashing

- OFF

(9) Terminal Block
Connect the power supply and I/O devices to the terminal block.

3. DIMENSIONS
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Internal Circuits and Wiring Example
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Related Manuals

4. INTERNAL CIRCUITS AND WIRING

» GOSP-N10S
Top |_v‘1 G1]Si1[Si3[Si5]Si7[Si9] Ti T|3_|
)

(17pins) | NC[Sio[Si2 [ Si4 [Sie [Si8 [ To [ T2
Bottom [ NC [So0[So02] 00 | O2 [ NC | NC
(14 pins)[ V2 | G2 [So1[S03] O1 [ 03 [ NC
¢ G9SP-N10D
Top [VI[G1][Si1[Si38[Si5[Si7[Si9[NC[NC[T1[T3][T5
(24 pins) |NC | Si0|Si2|Si4 [Si6[Si8[NC[NC|To| T2 [ T4 [ NC
Bottom [ NC [So0[So2] So4 [ So6 | So8 [So10[So12[So14
(19 pins) [ V2 | G2 [ So1 [ S03 [ So5 [ So7 | So9 [So11[So13/So15
¢ G9SP-N20S
Top [Vi [ G1Sil | Si3 | Si5 | Si7 | Si9 [Si11]Si13[Si15]Si17|Si19
(24 pins) | NC | Sio | Si2 | Si4 | Si6 | Sig [Si10[Si12[Si14]Si16]Si18] NC
Bottom NC [S00[S02[So4 [So6[ NC | T0 | T2 | T4
(19 pins) [ V2 [ G2 [So1 [So3[So05[So7 [NC [ T1 [ T3 [ T5
Terminals Function
V1/G1 Power supply terminals for Internal/Input circuits (24 VDC).
V2/G2 Power supply terminals for output circuits (24 VDC).
NC Not used (Do not connect)
Si0 to Si19 Safety input terminals
TOto TS Test output terminals
So0 to Sol5 Safety output terminals
00 to O3 Standard output terminals

Be sure you understand the information provided in all related manuals
before attempting to install or operate a G9SP-series Controller. Be sure to
read the precautions provided in the following manuals.

Manual name Cat. No.
G9SP-series Safety Controller Operation Manual 7922
G9SP-series Safety Controller Instruction Reference Manual | 7923
G9SP-series Safety Controller Host Connection Manual 7924

SUITABILITY FOR 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.

OMRON Corporation (Manufacturer)
Shiokoji Horikawa, Shimogyo-ku, Kyoto, 600-8530 JAPAN

Contact: www.ia.omron.com
Regional Headquarters
OMRON EUROPE B.V. (Importer in EU) OMRON ELECTRONICS LLC
Wegalaan 67-69,2132 JD Hoofddorp 2895 Greenspoint Parkway, Suite 200
The Netherlands Hoffman Estates, IL 60169 U.S.A.
Tel: (31)2356-81-300 Tel: (1) 847-843-7900
Fax: (31)2356-81-388 Fax: (1) 847-843-7787

OMRON ASIA PACIFIC PTELTD. OMRON (CHINA) CO., LTD.
No. 438A Alexandra Road #05-05/08 Room 2211, Bank of China Tower,
(Lobby 2), Alexandra Technopark, 200 Yin Cheng Zhong Road,
Singapore 119967 Pu Dong New Area, Shanghai,
Tel: (65) 6835-3011 200120, China
Fax: (65) 6835-2711 Tel: (86) 21-5037-2222

Fax: (86) 21-5037-2200

Note: Specifications subject to change without notice.
Printed in China





