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[® Wiring must be carried out by skilled personnel who have undergone specialized electrical Q @ Whenall inputs are ON, the voltage must not exceed 26.4 VDC.
INOVANCE training and possess comprehensive electrical expertise. isen Q @ Theduty cycleis 40% to 60% at high speed input.
@ Disconnect all external power supplies of the system before wiring. Failure to comply may " @ When the input common terminal is shorted with a 24 VDC power supply,
result in electric shock, module fault, or malfunction. NOTE .the mput is of sink mode. When it is shorted with a 0 VDC power supply, the
[® After wiring, install the terminal cover attached to the product before power-on or operation. @ M input s of source mode.
Failure to comply may result in electric shock. - . .
(@ Insulate the cable terminals properly to ensure the insulation distance between cables will not » [ | Output spec|f|cat|0n5
be shortened after cables are connected to the terminal block. Failure to comply may result in o H Th toutisi losed stat ONanditisi tat OFF
i e outputisin a closed state upon anaitisinanopen state upon .
electric shock or damage to the product. @ x p p p p
M - Comparison Output Terminal Ordinary Output Terminal
Do not drop metal filings or wire ends into ventilation holes of the PLC during wiring. Failure to - (YO to Y1) (Y2 to Y5)
comply may result in fire, fault, or malfunction. o @ Circuit power supply voltage | 5VDC to 24 VDC
The exte_rnal wiring spgcificati_ons_and fnsta_llation method must comply with local regulations. ® e Output type Transistor open-collector (OC) output of NPN type
For details, see the wiring section in this guide. com — - - -
Circuit insulation Optocoupler isolation

the cables to ground reliably. Leakage current upon open

Less than 0.1 mA/30 VDC

&
*
@ To ensure safety of equipment and operator, use cables with sufficient diameter and connect
&
*

R l 8 P B Hllm H" ‘H“ ||m Hll‘ “Hl ”"‘ |‘m |“|H ‘lH ||H| W ‘m Wire the module correctly after making clear of the connector type. Failure to comply may circuit
result in module and external equipment fault. Figure 2 Module interfaces Min. load 5 mA
19011255A02 Tighten bolts on the terminal block in the specified torque range. If the terminal is not tight, — — - -
EtherCAT Slave OUCh PFO be short-circuit, fire, or malfunction may occur. If the terminal is too tight, damage to the terminal Max. Resistive load 0.8 A/4 points; 0.5 A/point
. l and module, fall-off, short-circuit, fire, or malfunction may occur. PWR The power supply indicator turns off when the power supply is output Inductive load | 12W/24 VDC
M Od u le Use r G u |d (S ® If a connector is used to connect the product with an external equipment, use tools specified disconnected, and turns on when it is connected. current | Lamp load 1.5W/24 VDC
Iranya;hrzsr’rl:ﬁr;:?;;:_ecli'ric:jrit[’);ﬁses’ :rt:qr;glszgticor:‘r?wplng, or wield properly. Improper connection Operation state indicator Flashing quickly: boot state; Off: ON response t@e 1us 0.5ms
Thank you for purchasing the GR10-8PBE EtherCAT touch probe module developed and @ A label on the top of the module is to prevent foreign matters entering the module. Do not RUN | initialization state; Flashing: pre-operational state; Single OFF response time
manufactured independently by Inovance. remove the label during wiring. Remove the label before system operation for ventilation. @ Signal indicator flashing: safe operational state; Solid on: operational state. High-speed output
This module is an expansion moqule ba§ed on the Ethe.rCAT bus. It su.p.por'ts 8-channel p.robe & Rf)ute control cab'les, communication cables, main circuit cgbles, and power cables through Flashing: The network cable is disconnected in the operational frequency /
Liqpyts e_md 6-channel outputs. The |npu'Fs lnclm‘:Ie‘ counter inputs, pro_be digital inputs and ordlr}ary different routes W|t_h a clearanf:e of at least 100 mm among different types of cables. Failure to SF state; solid on: The module is faulty. ] A common terminal shared by three terminals, with groups
igital inputs. The outputs are all ordinary digital OC outputs. This module supports multiple comply may result in malfunction caused by noise. Output common terminal isolated with each other
high-precision probe capture modes, making it applicable to EtherCAT-based multi-axis motion @ For scenarios with severe interference, select shielded cable for high-frequency signal input or ERR The ERR indicator turns on when the FPGA program is not .
control applications and offering a user-friendly process module for field use. This guide describes output to enhance system anti-interference ability. loaded successfully. It flashes when the state machine is faulty. Fuse protection /

the specifications, characteristics, and usage instructions of the module. For proper and safe

operation, please read this guide carefully before use. Visit our website (www.inovance.com) for Operation and Maintenance @ 1/0 signal indicator The /0 signal indicator turns on when the corresponding input/output o q
AWARNING /0sig i ive; otherwise, i ff. M h l D
the latest version of the guide. is active; otherwise, it turns off. ecnanicat besign

4 Operation and maintenance must be carried out by skilled personnel who have undergone Slave address setting switch: ADDR1/ADDRO. The address is set in

ialized electrical traini d hensive electrical tise. H H H
f . * E'z)e;ftI::uciiiéltzrn:?r:::giv?:h 5:;?5;?25;?:;52;6;;& r::(;ay Z(Suel; :;eelectric shock or (3 Address DIP switch | hexadecimal format, converted to decimal address as ADDR1*16 + B [nstallation dimensions
Sa ety PrecaUtlonS malfunction. ADDRO*1 (range: 1 to 255). 510 ——— 9.

There are two grades of safety precautions: "WARNING" and "CAUTION". Make sure to * Disconnect all external power supplies of the system before cleaning the module or re- ) X1 IN: EtherCAT input — T
operate properly with adequate safety assurance. tllgh:gnlnf sirews on the terminal block or the connector. Failure to comply may result in @ EtherCAT interface X2 OUT. EtherCAT output for connecting back-end EtherCAT slaves Ey et !
electric shock. : ¥ .
: "WARNING" indicates that failure to comply with the notice may result in death 4 Disconnect all external power supplies of the system before installing/removing the module or (524 VDC power . L% K
orserious injury. connecting/disconnecting the communication cables. Failure to comply may result in electric supply Module power input Ll
A\cauton . ncAUTION" indicates that failure to comply with the notice may result in minor shock or malfunction. N - X — - ) |Df|]
or moderate personal injuries or equipment damage. ACAWON ®1/0 terminals See "Electrical Design" for details. '"Dfl] : |
In some cases, failure to follow the "CAUTION" notice may also result in serious . ) . P e . lu - B
consequences. Make sure to follow notices of both grades; otherwise, it may cause death, serious ¢ gﬁ?\,d ;:;og.%ggtzn::;f;;t Sr?;z: ;);c::;tlons such as online modification, forced output, B General SpeCIflcatlonS b =
injuries, or dajmage to Product, relevant equipment, or SYStem' Disconnect the power supply before installing/removing the expansion card. It S ificati 0
Keep this user guide properly for future use and deliver it to the end user. em pecitication

24VDC (20.4 VDC to 28.8 VDC) (-15% to +20%). The power supply Figure 3 Installation dimensions (in mm)

P ly volt
ACAUT'DN ower supply votage can be externally connected by the user. o o
@ Dispose of retired batteries as industrial waste according to local laws and regulations. — Electrical DeSIgn
Communication protocol

EtherCAT protocol with 100 M network speed

Control System Design

@ Provide a safety circuit to ensure that the control system can still work safely when external

power failure or PLC fault occurs. with CPU module . C ti f tout t . l
@ Add an external fuse or circuit breaker to prevent the module from smoking or catching fire Product Information EtherCAT communication T onnection or user output terminals
due to long-time overcurrent caused by operation above rated current or load short-circuit. speed Up to 100 M to adapt to EtherCAT master communication speed GRL0-GPBE
B Model and nameplate o . Weoupit Jponersupply 0
€ Set an emergency stop circuit, a protection circuit, a forward/reverse operation interlocked etwork port/networ Standard Ethernet port with standard Ethernet cables (Cat 5e) encoder /\
circuit, and an upper/lower position limit interlocked circuit in the external circuits of PLC to G R ]_ - 8 PB E cable 2 A
prevent damage to the module. T 7T _ _ ) 1t0 255. The internal addresses are automatically arranged
To ensure safe operation, use external protection circuits and safety mechanism for the Mark Note Mark | Auxiliary Function Station number range according to the network bus connection sequence.
output signals that may cause critical accidents. 6 | General Module E  |EtherCAT communication b B
The CPU of the PLC may shut down all outputs upon detecting system abnormalities. When . Input specifications b
partial circuit faults occur in the PLC, outputs may become uncontrollable. Therefore, it is 24vz
necessary to design an appropriate external control circuit to ensure normal operation. Mark Note Mark Module Type The inputs include a counter input, eight probe digital inputs, and four ordinary digital
When the output units of the PLC (such as relays or transistors) are damaged, the output may R | Remote expansion PB |Touch probe module inputs, with a 24 VDC input voltage. The input signal can be bipolar voltage. The input signal is L
fail to switch between ON and OFF states according to the commands. ) ) defined as OFF when the absolute value of the voltage is below 5.0 VDC, and is defined as ON
The PLC is designed to be used in an indoor electrical environment compliant with Mark SariEs Mark | Number of Channels when the absolute value is above 15.0 VDC. The signal state is undefined when the absolute value Single-ended signal
overvoltage category Il. The power supply must have a system-level surge protector to is between 5.0 to 15.0 VDC input wiring
ensure that overvoltage caused by lightning shock cannot be applied to power supply 10 | 10 series 8 [8channels _ _ _
input terminals, signal input terminals, and control output terminals of the PLC, therefore Counter Probe Input Probe Input  Normal Input
preventing damage to the product. Input (A, B) (z,PB1to Terminal Terminal el 24 R85
power i
Installation P ‘ PB3) (PB4 to PBT7) (X0 to X3) ifferenti Power suppl = N
Single-ended output encoder 1T 1]
| A\warninG rEm— Signal input mode Differential (sink) Single-ended (sink/source) ‘ \
@ Installation must be carried out by skilled personal who have undergone specialized electrical Model—p| MODEL: GR10-8PBE S &
training and possess comprehensive electrical expertise. Rated input—+{ POWER INPUT: 24VDC 250mA Input voltage | 5VDC, 24VDC (-15% to +20%) =
@ Disconnect all external power supplies of the system before installing/removing the module. Rated output—»{ OUTPUT: 24VDC 0.5A RES LOAD class differential
Failure to do so may result in electric shock, module fault, or malfunction. Version— VER:XXXXX Input drive level B
@ Do not use the PLC in environments with dust, greasy smoke, conductive dust, corrosive or ManufectuiE_pul XXXXXXXXXXXXXXXX impedance | compliant 3.3k 3.3k 4.3k 5
combustible gases, exposed to high temperature, condensation, wind & rain, or subject to I_I.Ill“lllll.ll Electrical ot | with EIA
vibration and shock. Electric shock, fire, and malfunction may also damage the product. XXXXXXXXXXXXXXXX specifications nputcurren RS-422-A Above 5 mA
@ The PLC is open-type equipment that must be installed in a control cabinet with lock (IP rating upon ON . Z
' o - (equivalent 1] |z
of the control cabinet enclosure > IP20). Only qualified professionals who have undergone Inbut current | T
specialized electrical training and possess comprehensive electrical expertise can open the P to AM26L531) Below 1.5 mA < Di jal signal
cabinet. upon OFF input wiring
CAUTION .. .
Figure 1 Model and nameplate Digital filter | UP 10200 % Cable selecti
@ Prevent metal filings and wire ends from dropping into ventilation holes of the PLC during Filtering kHz for single ¥ Cable selection
installation. Failure to comply may result in fire, fault, or malfunction. Description function ON/OFF channel " " o
@ Ensure there are no unwanted matters on ventilation surface. Failure to comply may result in » response time | UP t0 800 ps 1us 10ms Material Name  Model Appllfable Diameter Manufacturer Crimping
poor ventilation, which may cause fire, fault, or malfunction. GR10-8PBE | EtherCAT slave touch probe module GR10 series 8-channel EtherCAT touch probe kpps for T AWG Tool
@ Ensure the module is connected to the respective connector securely and hook the module module X i phase A/B 4X Tubular lug GTVE07512 0.75 21 Suzhou Yuanli YAC-5
firmly. Improper installation may result in malfunction, fault, or fall-off. High-speed function £ /
H requency This cable lug is applicable to this module. The rated temperature of the cable is required to
. EXternal Interfaces A common terminal for each | Acommon terminal (SS0 and ’
S Common wiring terminal . . be above 75°C.
terminal SS1) shared by four terminals




H Cable preparation

1)

2)

Remove the cable insulation to expose 11 to 14 mm of the conductor. Pass the cable

through a cable marking sleeve.

Insert the exposed conductor into the hole of the cable lug and then crimp it with a

crimping tool recommended by the lug manufacturer.

©
xx“’xm«\

Crimp the cable with

@ Pass the cable through a
cable marking sleeve

Figure 4 Cable preparation

B Terminal layout

o
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Figure 5 Terminal layout

B External wiring

B Internal equivalent circ

a crimping tool 2

)
HC o) (] Ae
PB1 o) (] Ao
20v4 i 24VA
NG mm (| s
PB2 B (| e
242 o (| 2eve
Ne mm (| z¢
P83 mm (| 2z
24v3 mm (| aevz
e mm (| ess
P87 mm (| ees
x02 mm (| xoo
x03 mm (| xo1
81 mm (| sso
Yo3 mm (| voo
Yo4 mm (| vor
Yo5 mm (| v
con mH (|| com
_O_|

When terminals Z+ and Z- are not used for reset, they can serve as the trigger

input 2 (PB2)

differential input (B-)

BT 24V common
— terminal (24v2)

12 11 | Phase B24Vsingle-
ended input (24VB)

External Signal Name N Signal Name | External
o o. o
Wiring ColumnB ColumnA Wiring

Unconnected N High-speed -
(NC) differential input (A+) 1
Single-ended probe 4 3 High-speed = 'I
input 1 (PB1) differential input (A-)
24/DC 24/DC
| 24V common Phase A24Vsingle- 1}
¢ 6 5 g —
— terminal (24V1) ended input (24VA) _|
Unconnected 8 7 High-speed o
(N) differential input (B+) ﬂ
single-ended probe | 439 | o High-speed
DC

Unconnected
(NC)

High-speed
differential input (2+)

Single-ended probe
input 3 (PB3)

High-speed
16 | 15 | gifferential input (z-)

Phase Z 24V single-

S| 24vcommon g
terminal (24V3 ended input (24V2)

—iH 4y | B H—
—"——— Probeinput6(PB6) | 20 | 19 | Probeinput4 (PB4) f——
—""—— Probeinput7(PB7) | 22 | 21 | Probeinputs (PBS) ———

pa Standard input Standard input N

| (digitalinputx02) | 24 | B | (digitalinputxo0) [

- Standard input Standard input ~

- (digitatinputx03) | 2| 2 | (digital inputxo1) -

r’h Input common 2 | Input common ,,h

e terminal (SS1) terminal (SS0) 240pC

Load Standard output Standard output Load

= (digital outputv03) | 3% | 2 [ (digital output Yoo) =

Loa standardoutput | 55 | 5 [ Standard output Loag

(digital output Y04) (digital output Y1)
Load standardoutput | 5, | 55 [ Standard output Load
(digital output Y05) (digital output Y02)
'}:‘ Output common 3 | 35| outputcommon ':=+
2aipc|  terminal (COM) 6 terminal (COM) | 24l
High-speed 33kQ
differential input (A+)
High-speed input 2000
common terminal (A-)
High-speed 24V
input (24VA)
Standard input 0 33ka
(X00)
Input common
terminal (SS0)

Output 0 (Y00)

Output common
terminal (COM)

B Isolation
component

@ Wiring precautions

After the 1/0 terminal block is mounted to the user terminal, fix it with a torque of 0.2 t0 0.25
N-m, as shown below:

@ Contact protection in the case of inductive load:

When the inductive load is applied, stopping the inductive load will produce a large back
EMF between contacts, accompanied by arc discharge. This may result in contact failure or
contact sag, shortening the contact lifetime. Therefore, it is necessary to connect a flywheel
diode in parallel with the load to extend the product lifetime. The reverse voltage of the
freewheel diode must be 5 to 10 times of load voltage and the forward current must be larger
than load current.

Inductive load
@ Q)
PLC output

contact

Flywheel diode

1) Do not bundle the expansion cable together with power cables (with
high voltage and large current) that produce strong interference signals.
Separate it from other cables and avoid cabling in parallel.

2) Use recommended cables and adapter boards. Use shielded cables as
terminal cables to increase the anti-interference ability.

2

NOTE

B EtherCAT cable selection
@ Network cable preparation

8P8C connector - triple splitter 8P8C connector - triple splitter

26 AWG Cat 5e shielded twisted pair cable

Shielded cable Regular cable

| [ | .

Use Cat 5e shielded twisted pair (STP) cables, with injection molded and iron shelled
connector.

@ Signal pin assignment

Pin Signal Type Description Pin Signal Type Description
1 TD+ | Output | Datatransmission + 5 - - Not used
2 TD- | Output | Datatransmission - 6 RD- Input Data reception -
3 RD+ Input Data reception + 7 - - Not used
4 - - Not used 8 - - Not used

Length requirements: According to FastEthernet technology, when an EtherCAT bus is
used, the length of the cable between devices must not exceed 100 m. Exceeding this length will
attenuate the signal and affect communication.

Technical requirements: The product is required to pass the 100% continuity test and
show no sign of short circuit, open circuit, misalignment, or poor contact. Use a shielded cable
as the EtherCAT bus for network data transmission. Cables of the following specifications are
recommended:

Item Specification

@ Wiring diagram of the communication system

EtherCAT master
PLC main unit

%)

Risk of electric shodk

p—
= | S B —
EtherCAT
touch probe module
EtherCAT Eheod
. ncoder
cable s (| Bid | A/B/zsignal
= = " connection
[ = g
T - uad =
- R
— - o
~ il =
- 1 Ead
- TRl
- i -
- 1 B
~— - I Bl
- e il =
e
EtherCAT
cable EtherCAT
communication module

Q% To protect the communication cable from any tension and to ensure
communication stability, fix the cable end which is near the device before
communication.

NOTE

B Fault indication and troubleshooting for EtherCAT
slave modules

LED Indicator Description Solution

Check configuration and parameter assignment;
check communication address.
Ensure that the length and other specifications of

The EtherCAT master
off and slave are in

Cable type Flexible crossover cable, S-FTP, Cat 5e RUN initialization state. the network cable are as specified.
Standard EIA/TIA568A, ENS0173, 1SO/IEC11801 Flashi The EtherCAT slaveis | Check slave configuration for any missing, faulty, or
EIA/TI Abulletin TSB, EIA/TIA SB40-A&TSB36 M8 | inanon-OPstate. | unconfigured module.
Conductor type Twisted pair Communication fault
Number of pairs 4 ERR | Flashing occurs between the Ensure that the parameter configurations for
EtherCAT master and | EtherCAT master and slave are correct.
. H H slave.
B Communication connection
st | solidon The output channel For details, see the application manual of the

Insert the registered jack of the cable into the EtherCAT port of the communication module
until you hear a click.

encounters a fault. module.

Software Troubleshooting

The following table shows the fault codes for the GR10-8PBE module. Some faults can be
recovered by the control word.

Code Cause Solution

Check whether the preset value exceeds the upper

0002h | The preset value is incorrect. L
or lower limits.

The comparison value is Check whether the comparison value exceeds the

0003h | . .
incorrect. upper or lower limits.

0010h The preset function of X input Check whether the function of X input terminal is
terminal is set incorrectly. set to the preset function.

0011h The reset function of X input Check whether the function of X input terminal is
terminalis set incorrectly. set to the reset function.

0030h The comparison function of Y Check whether the function of Y output terminal is
output terminal is set incorrectly. | set to the comparison output function.
The input frequency is .

0050h P q ¥ Check whether the input frequency exceeds 200 k.

overloaded.

Check whether the linear counter reaches the

0051h | Linear counter overflow .
maximum count value.

Check whether the linear counter reaches the

0052h | Linear counter underflow .
minimum count value.

/Q To solve a setting-related fault, it is necessary to correct the corresponding
settings.

NOTE

When the AM600 background function block is used, the faults that can be detected by the
block are shown below.

Code Cause Solution
10010 The preset mode parameter is Check whether the preset mode parameter is
out of range. within the settable range.
Check whether the counter enabling function
1002h | The counter is disabled. block is operating correctly before performing the
block.
Check whether the ID, type, edge, and triggering
The touch prob t
1003h e. ouch probe parameters are mode of the touch probe are within the settable
set incorrectly.
range.
. Check whether the input parameters of the
The comparison channel . .
1004h X comparison channel, such as ID and comparison
parameters are set incorrectly. e
value, are within the settable range.
heck whether th functi ki
1005h | There is no fault to be reset. Checkw etA er the reset function block is called
when there is no fault.
1006h | The fault cannot be reset. Power off and on again.
The command is not configured To execute a command, the corresponding PDO
1100h . . 8 needs to be configured. Log out and add the PDO
with corresponding PDO. .
required by the command.

The following table describes the related object dictionary.

Index Subindex Note

3200h |1 ChO: Fault code in case of a channel fault

Ch0: Channel status word

Bit8: Fault status of the module
6000h | 1

0: No fault

1: Faulty

Ch0: Channel control word

Bit12: Fault reset command
7000h | 1

0: Invalid

1: Valid
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