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Panasonic

High-Speed - High-Accuracy Eddy Current
Digital Displacement Sensor
GP-X Series

ME-GPX(03) No.0020-92V



Thank you for purchasing Panasonic Electric Works SUNX's “GP-X series High-
Speed High-Accuracy Eddy Current Digital Displacement Sensor”. Read through

this user’s manual for the correct and best operation methods to achieve the opti-
mum performance of our product.

lPrecautions

1. Note that sketches shown in this operation manual may be different from
the appearance of the actual product in some respects.

2. Descriptions in this operation manual are subject to change without prior
notice.

3. No part of this operation manual and software may be duplicated or repro-
duced without permission.

4. Though this operation manual is carefully prepared, contact nearest Pa-
nasonic Electric Works SUNX's sales office if any uncertainties, errors, or

5. pages out of order are found.
Remember that we will not assume responsibility for the results of opera-
tion in spite of the above descriptions.
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Handling Precautions
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A This product is to inspect (discrimirate/measure) sensing objects.
Never use this product for prevention of accidents which damage a
WARNING human life or properties or for safety maintenance.

Connection

+ The GP-X series is configured to satisfy the specification with the
combination of the sensor head and the controller. Use the sensor head
and controller in combination without fail; with other combinations, not only
may the specifications may not be satisfied but also failure may result.

+ Turn the controller off before mounting or removing the sensor head and
controller.

* Note that the cables will be damaged if they are pulled.

Power Supply

« Wait 15 minutes (or 20 minutes with GP-X3S and GP-X5S) after the power
is turned on before operation is started. There may be a variation in the
measurements immediately after power-on because the power circuit is not
stable.

+ There is a muting time of about two seconds after the power is turned on.
Take care that wrong wiring may damage the sensor.

+ Verify that the supply voltage variation is within the rating.

« If power is supplied from a commercial switching regulator, ensure that the
frame ground (F.G.) terminal of the power supply is connected to an actual
ground.

+ Make sure to use an isolation transformer for the DC power supply. If an
auto-transformer (single winding transformer) is used, this product or the
power supply may get damaged.

* In case a surge is generated in the used power supply, connect a surge
absorber to the supply and absorb the surge.

Wiring

+ Do not run the wires together with high-voltage lines or power lines or put
them in the same raceway. This can cause malfunction due to induction.

+ Make sure that the power supply is off while wiring.

+ The analog voltage output is incorporated with a short circuit protection
circuit. Do not connect it directly to a power supply or a capacitive load.

+ Be careful to avoid statically charging connectors during wiring work. A
failure may result.

+ Use the exclusive extension cable for cable extension of the sensor head.
(Overall length: 10m)




Environment

« This product has been developed / produced for industrial use only.

 Avoid dust, dirt, and steam.

- Take care that the sensor does not come in direct contact with water, oll,
grease, or organic solvents, such as, thinner, etc.

* In case noise generating equipment (switching regulator, inverter motor,
etc.) is used in the vicinity of this product, connect the frame ground (F.G.)
terminal of the equipment to an actual ground.

+ Take care that stress is not directly applied to the cable joint.

+ This sensor is for indoor use only.

Compatibility

* In case the sensor head is broken, the sensor head replacement is
possible with same model.

(However, entering a characteristics code (ID code) and calibration are
required)

Intended Products for CE Marking
« The models listed under 'Chapter 8 Specifications and Dimensions' come
with CE Marking. As for all other models, please contact our office. C E

Operating Conditions for Compliance with CE

* This is a CE conformity product complying with EMC Directive. The
harmonized standard with regard to immunity that applies to this product is
EN 61000-6-2 (Note) and the following conditions must be met to conform
to that standard.

| Conditions |

+ The controller must be connected within 10m of the power supply.

+ The Signal cable connected to the controller must be shorter than 30m.

* A ferrite clamp must be mounted within 10mm of the base of the single
connector of the cable (GP-XBCC3) for the BCD output unit.

Miscellaneous
* Never disassemble the GP-X series.
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Checking the Packaged Components

Check if the following components are found in the package.
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CIController 1
[JMounting frame .1 @
[OSensor head 1
[OHexagonal nut Q\ Q\
(For GP-X10M, GP-X12ML and GP-X22KL only) : 2
[JToothed washer @
(For GP-X10M, GP-X12ML and GP-X22KL only) : 1
Olinstruction manual 1 D
[OGP-X Series CD-ROM 1
Notation

BMeaning of Symbols
\\ | //

Indicates handy points useful for operation.

POINT

w Indicates that care should be taken in regards to operation.

Reference®  Indicates the page(s) describing relevant information.
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1.1 Features of GP-X Series

The GP-X series is a high-speed high-accuracy eddy current digital
displacement sensor for measuring the distance to an object.

+ Capable of detection of stainless steel (SUS) and iron

* 40kHz high-speed sampling
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+ High resolution and linearity

- Availability of fine ¢3.8 sensor head

+ Sensor head interchangeability

+ Digital two-line two-color indication

+ Various measuring modes

« Standard installation of RS-232C control; capable of remote control from
PLC or PC

+ Capable of high-speed digital output with optional BCD output unit
(GP-XBCD)

+ Capable of linking up to eight units and calculation between arbitrary two
units with optional controller communication unit (GP-XCOM)

Controller communication unit
(GP-XCOM)

Link cable for controller communi-
cation unit (SL-F150/F250/F1000)

When GP-XCOM is used, controllers cannot communicate if their software
versions are not compatible. Check the software version while referring to
Section "5.5 Software Version Display Menu" on page 110, and use a

M correct combination.
« Ver. 1.06 or earlier version with Ver. 1.06 r earlier version: Possible
+ Ver. 1.06 or earlier version with Ver. 1.10 or later version: Impossible
« Ver. 1.10 or later version with Ver. 1.10 or later version: Possible




1.2 Basic Configuration

1.2.1 Sensor Head

An eddy current flows in the object (metal) to attenuate the amplitude of the
coil, as an object (metal) is placed nearer in the high frequency magnetic
field generating from the built-in coil. The amount of attenuation is detected
and transmitted to the controller.
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Metal

1.2.2 Controller

A sensor head is connected and the displacement between the object (metal)
and sensor head is measured and displayed. The displacement is output as
a voltage. Judgment by comparing to a reference value is performed and
output. The controller has various functions to make it applicable to the likes
of inspection, judgment and positioning.

1.2.3 Controller Communication Unit and Link Cable (Optional)

Multiple controllers are connected and calculation and control are performed.
(The analog voltage output of the calculation result cannot be used.)

1.2.4 BCD Output Unit (Optional)

The amount of displacement is output as a BCD code.

1.2.5 Cable with Connector on One End for BCD Output Unit (Optional)
1.2.6 Extension Cable for Sensor Head (Optional)

The controller and sensor head are placed at a distance. (A 7m extension
cable is prepared.)

1.2.7 Intelligent Monitor Software (Optional)

Runs on a PC for data management and control of the controller.
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1.3 Functional Description

1.3.1 Controller
WFront panel

1
| GP-X_series C€
N— —A N—A N— N—"
S0 I 0 0 I
O M e o
o g g |
4 UDUO 950,05001: OVQO
|
Lo dicodi Hi di) E) 0
5 TIMING C @ ) > @ 12
6 L’OMODE VIV U 2\ | [ENTER )
7 8 9 11
No. Description Function
The measurement, calculated value, setting data and so on
y Digital display are displayed. The measurement is displayed in green on
(green, orange) the lower line with the GO judgment, while it is displayed in
orange on the upper line with the HI or LO judgment.
5 HI indicator Lights up if the measurement is larger the upper limit
(Orange) value.
3 GO indicator Lights up if the measurement is between the upper
(Green) and lower limit values.
4 LO indicator Lights up if the measurement is smaller than the lower
(Orange) limit value.
TIMING indicator . - . .
3 (Green) Lights up at the timing of an external or internal trigger.
6 MODE indicator Lights up in the setting mode, while it is not lit during
(Orange) measurement.
Starts the setting mode.
7
MODE key Returns to the original state in the setting mode.
8 DOWN key Use these keys to select the setting value and setting
9 UP key items.
10 |SHIFT key Moves among setting digits.
11 |ENTER key Determines the setting item and setting value.
Resets the controller forcibly to zero (reference
12 | 0-set key position) with the current detection position to shift the
display and analog voltage output.




WRear panel

(21 5
2—— BEEREREEE

o

O

3 4 5

No. Description Function

1 Upper terminal
block Connect each terminal to input or output.

_ Provided with reverse insertion prevention

o |Lowerterminal |\ fynction
block
Sensor head

3 |connection Connect the sensor head.
connector
Sensor cable Select the cable length of the sensor head cable.

4 |length selection Upper side: Standard (3m) + extension (7m)
switch Lower side: Standard (3m)

5 RS-232C Capable of loading/writing settings and loading

connector

measurements.
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lSide view

No.

Description

Function

Connector for
unit connection

Peel the seal off and directly connect the optional
BCD output unit or controller communication unit.

10




1.3.2 BCD Output Unit (Optional)

No. Description Function

Cable with
connector on
1 |one end for Connect the BCD output unit.
BCD output unit
(Optional)

Connector for Connect the cable with connector on one end for
BCD output BCD output unit

Connector for
3 |connecting the | Connect with the side panel of the controller.

controller

Notes: 1) To use the BCD output unit, make sure to configure the BCD out-

put.
Relerence)y  For the setting method, refer to section "5.2.2 BCD Output Se-
lection Procedure" on page 102.
2) After the controller is configured for BCD output, the analog volt-
age output becomes invalid.

For compliance with CE, mount a ferrite clamp for EMC measures on
the cable and within 10mm of the root of the cable connector to reduce
the effects of radio noise.

[Recommended product: ZCAT2035-0930A made by TDK Co., Ltd.]
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1.3.3 Controller Communication Unit (Optional)
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No. Description Function

1 Link cable Connects between controller communication
(Optional) units.

5 Transmission

connector Connect a link cable to communicate with
another controller.

3 Reception
connector

4 Terminator If only one link cable is connected, turn this
switch switch on. (Lower side: ON)
Connector for

5 |connecting Connect with a controller.

controller

When a different power supply is used for 2, or more, controllers, be sure
to connect either 0 V lines or +V lines of the controllers each other. Other-

@ wise, the transmission by GP-XCOM and the interference prevention func-
tion are not properly operated.
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1.4 External 1/0O

HEEEEE
HEEEEEEEE

—L_

112][8]l]ls][s]l7]le]ls]

O

CIEEEEEETE

\ \ ) J
Temnal Indication Name Description
1 LO LO output A signal is output if the m§a§urement
is smaller than the lower limit value.
2 |Go GO output A signal is output if the meas.ur'ement is
between the upper and lower limit values.
3 |HI HI output AS|gnaI is issued if the mgasurement
is larger than the upper limit value.
Output NPN output type: OV
P CoM Common Common  ( pp qutput type: 2av)
ALARM Alarm output | A signal is output if an error occurs.
6 |STROBE Strobe output An internal .trlgger outputs for
measurement interval.
Interference A signal is sent to another controller for
7 )
INT P OUT prevention output | removal of effects caused by interference.
Analog ANALOG GND | Analog ground | The measurement is output in an
output OUT | Analog voltage output | @nalog voltage.
_ The current detection position is forcibly
10 JosET Zero setting input zeroed (to become a reference position).
11 1| Memory switch 1 | One among four settings is called up
MEMORY : from the internal memory to replace
12 2 | Memory switch 2 | the current setting with it.
Input | 13 |COM Common Common (b oot be Oay)
14 | TIMING Timing input | Measurement begins.
15 |RESET Reset input Temporarily finishes the holding interval.
Interference With a signal sent from another controller,
16 |INTPIN o .
prevention input | effects caused by interference are removed.
17 |ov Power supply 0V
Powe]r PPy Supply power.
Supplyf 18 |24V DC Power supply 24V DC

13
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1.5 1/0 Circuit Diagrams

1.5.1 NPN Output Type (GP-XCLJS, GP-XC[ISE, GP-XC[OM[J, GP-XC[IKL)

Terminal No.

I I ®‘ +V
Com anson;
Zo1 OutpL‘J)t LO
Tr W,
I_oﬁl

(@ Output common
L ov

ZDZI\E‘ Cornpanson output GO ' n%&
Trely ¥
Zosh % ' =) Comparison output HI 100mA max. ‘ Load +
Tyl Tond | 2avDC
Zo4 ' Alarm output 100mA max. oa _™ +10%
% ¥ S
T ZDSM é Strobe output 100mA max.
rs
Yy T
1 A .
FK 7)Interference prevention output 00mA max
K ? |

@

t

’)Analog ground

47Q 47
> & 2 (©Analog voltage output: —5 to+5V (Note 1)

g Toav

s 1l

3T 5k Q 1:@Zero setting input
¥ T+2av

W

5kQ 1 Memory switch input 1 (Note 2)

Main circuit

i

5
+24V

|_

Memory switch input 2 (Note 2)

i

T +24v

W

~ Timing input

(4}
x
D

5
+24V

q aReset input

5
+24V

"

b b hand hand
Pyvell BN yvel DN Pyvel BN Pyvel B S Dyve
}_
[€1]
=
)

) Interference
prevention input

~ [nput common

*1

K

f{%
G_x\ =

(ov)

Internal circuit <—6—— Users' circuit

Notes: 1) Devices connected to the analog voltage output (terminal No. ® and (@) must have 1M Q or larger input impedance.
2) To perform memory switching by means of an external terminal, select "Ext" as the memory switching method. For
details, refer to section "4.8 Memory Switching Method Setting" on page 93.

tection diode
Zp1to Zpe : Surge absorption zener diode
TritoTre  : NPN output transistor

Symbol...D1, D2 : Reverse supply polarity pro-

*1

- Memory switching input (Note 2)

Non-voltage contact or NPN open-collector transistor

- Zero setting input, memory switch input 1/2

A

Memory No. | Memory switch 1 | Memory switch 2 Rese(t input )
- X Low (O to 4V): Valid
0 High High High (+V or open): Invalid
1 Low High
> High Low 2
3 Low Low NPN open-collector transistor

Low: 0 to +4V, High: +V or open

* Timing input

o

Low (0 to 4V): Valid
High (+V or open): Invalid

14



1.5.2 PNP Output Type (GP-XCCJS-P, GP-XC[JSE-P, GP-XCCIM[J-P, GP-XC[JKL-P)

Terminal No.

—1D1 |

«I—® v
|
(@ Output common

L 1 100mA max.

)
O -
imliar {’ Comparison output LO 100mA max.
r2

1)
Zp2 & Comparison output GO *_1 24vDC
Traqu %\ p . p 100mA max. E)@ 0%
Z|:>a|/;_<r \iJCompanson output HI 100mA max. ‘ Load
(T}
ZD4|(_‘1r \?Alarm output 1gomA max. | [ Load]
Tr 6)
°Zos P \?/Strobe output EM
Tre ‘>_@Inter1erence t

@)
=
Q
©
—
D
=
N

Zpe Y prevention outpu

@
~ov

47Q 479
} (©®Analog voltage output: —5 to+ 5V (Note 1)

@Analog ground
- F {2 1

T

Input common (+24V
® p ( )

5kQ L Zero setting input

Main circuit

Memory switch input 1

5kRQ ! (Note 2)

1}(

5kQ 1a‘Memory switch input 2 (Note 2)
2

5kQ L Timing input
&)

5kQ i
q 3Fleset input

5k Q L
8 Interference prevention input

Internal circuit <—6— Users' circuit

Notes: 1) Devices connected to the analog voltage output (terminal No. @ and @) must have 1MQ or larger input impedance.
2) To perform memory switching by means of an external terminal, select "Ext" as the memory switching method. For
details, refer to section "4.8 Memory Switching Method Setting" on page 93.

*1

Symbol...D1, D2 : Reverse supply polarity pro-

tection diode , Non-voltage contact or PNP open-collector transistor
Zp1to Zpe : Surge absorption zener diode

TritoTre  : PNP output transistor , or ﬁ

- Memory switching input (Note 2)

- Zero setting input, memory switch input 1/2

Memory No. | Memory switch 1 | Memory switch 2 Reset input
Low (QV or open): Invalid
0 Low Low High (+17 to+ 24V): Valid
1 High Low
2 Low High 2 |
3 High High PNP open-collector transistor
Low: OV or open, High: +17 to+ 24V ?

* Timing input
Low (OV or open): Invalid
High (+17 to+24V): Valid

15



1.6 Mounting Method

The procedure for mounting the GP-X series to a panel is described.

(@) .
4 1.6.1 Mounting the Controller
o
1. Cut a mounting hole in the pan- 2. Insert the controller into the
el. mounting hole from the rear.
T
(unit: mm)
45+8.6
o

1t05
‘\45+8.G ) 4
Y
To mount the communication
unit or BCD output unit, the

inckness must be from 1103, Fit the mounting frame from the rear.

= Without an optional unit (unit: mm)
To mount the

45406 |
d - communication
4598 L - — | — - unit or BCD output
unit, observe the
T A orientation shown

Min. 90 in the figure.

I
i 45@677 ~ || Forcontinuous side mounting \
A= (48%Xn—2.5)
i n : The Number of the units to
A be mounted

Note: The panel thickness must be from 1 to 5mm. .
4. Tighten the screw of the mounting frame.

» With optional units (unit: mm)

e
| 1 |
90 or more ‘ ‘
| | |

| |
-)-——-t—--—-—-—-- - —_— - —— - —q

| |

T
|<—100 or more —|

Note: The panel thickness must be from 1 to 2.5mm.

To mount the optional controller communication unit (GP-XCOM) or BCD
output unit (GP-XBCD) to the controller, mount the controller on the panel
first.

16



1.6.2 Mounting the Sensor Head

Tighten the sensor head to the torque specified below.

@Mounting with set screw

Use an M3, or less, cup-point set screw.
<Column type>

NN

Set screw (M3 or smaller)
(Cup point)

A

@\Mounting with nut

<Screw type>
GP-X10M GP-X12

Attached
toothed lock
washer

Attached
toothed lock
washer

ML GP-X22KL

Attached
toothed lock
__ washer

Model A(mm) | Tightening torque
GP-X3S 4t016 | 0.1N-morless
GP-X5S 0.44N-m or less

5t0 16
GP-X8S 0.58N-m or less

Note: Avoid tightening excessively.

Model

B(mm)

Tightening torque

GP-X10M

7 or more

9.8N-m or less

GP-X12ML

14 or more

20N-m or less

GP-X22KL

20 ormore (Note 1)

20N-m or less

@)
=y
Q
©
—
()
=
N

Mounting
plate

Mounting

Mounting
plate

X plate

Notes : 1) In case of without a nut. If a nut is fitted,
this value will be 23.5mm or more.
2) Mount such that the nuts do not protrude
from the thread portion.

@Distance from surrounding metal
As metal around the sensor may affect the detection, take care of the fol-
lowing.

<Embedding of the sensor in metal>
Measurement value or analogue voltage output may be changed if the
sensor is completely embedded in metal. Keep the minimum distance
specified in the table below.

Model C(mm) D(mm)
MI// GP-X3S 10
T GP-X5S

C | 3

D f GP-X8S $18
el

‘ GP-X10M ¢ 14

GP-X12ML| ¢50 14

GP-X22KL ® 50 20

17



1.6.3 Processing and Tightening the Lead Wire

Follow the procedure below to process and tighten lead wires.

Lead wire processing size

@)
=y
Q
o
—
D
=
RN

Lead wire

| Tighten
N

Loosen

Dimension A 16+ 1Tmm
Tightening torque  : 0.2N'm or less

Recommended tool : Small regular screwdriver
(width of 2.5mm or less, thickness 0.5mm or less)

18



1.7 Connection

1.7.1 Connecting the Sensor Head and Controller

While holding the ring around the connector of the sensor head, insert the
connector into the sensor head connector of the controller until it snaps.

@)
=y
Q
©
—
()
=
N

Controller

Sensor head cable length
selection switch

Sensor head
connection
connector

Upper side: Standard (3m) +
extension (7m)

Lower side: Standard (3m)

(Factory shipment setting)

Ring around connector

|
- To disconnect, hold the ring around the connector and pull straight toward

you.
POINT

« Turn the power off before connecting the sensor head to the controller.
Check before turning the power on.

+ The circumferential ring of the cable connector is connected to 0V. When
using an extension cable, take measures to isolate the connector so it
does not make contact with any surrounding conductors (metal).

@ + Check that the setting of the sensor head cable length selection switch
is consistent with the cable length, before turning the power on. The
controller will not correctly recognize the cable length with a wrong setting.

+ When using an extended cable (GP-XCCJ7; cable length 7m) to extend
the sensor head cable length, slide the sensor head cable length selection
switch up. After operating the selection switch, turn the power on again
and perform calibration at three points without fail.

+ Do not pull the cable; otherwise the cable will be damaged.

19



1.7.2 Mounting the Option Unit

Perform mounting after turning the power off. If mounting is performed with the
power turned on, failure may result. As well, keep away from mounting brack-
ets when the power is on.

@)
=y
Q
o
—
D
=
N

.Mounting of controller communication unit and BCD output unit

1. Peel off the side seal of the controller.

2. Mount the controller and the mounting frame on the panel in the orienta-
tion shown in the figure below. %
For details, refer to section "1.6.1
Mounting the Controller" on
page 16.

1to 2.5mm

side.

If the fitting inter-
feres with another
unit or the like and it
cannot be mounted
sideways, mount
from the rear while
opening its arms.

(Mounting from rear)

20



Gz

5. Press portions A of the mounting bracket to snap portions B to fix the fit-
ting, as shown in the figure below.

6. Connect the controller communication units as shown in the figure

below.

Controller communication
unit (GP-XCOM)

> Link cable for controller
communication unit
(SL-F150/F250/F1000)

PN
N
<

B[]
ﬂ Terminator switch ON
g
I

Terminator switch OFF

Terminator switch ON

7. Turn the terminator switch ON at the two units located at both ends of the
network. Turn the terminator switch OFF at the other units.

*The procedure 6 and 7 explain the controller communication unit (GP-

XCOM). For the BCD output unit (GP-XBCD), connect the exclusive cable

with connector on one end (GP-XBCC3).

21
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1.8 Flow of Configuration Until Operation Is Started

1.8.1 Basic Usage

Turn the power on.

\ 4

Select the material of the
object to be detected.

\ 4

Adjust linearity.

\ 4

Determine the reference
point for detection.

\ 4

Select the measuring mode
and enter conditions.

y

Adjust the display scale.

Y

Adjust the analog voltage
output scale.

\ 4

Enter the upper and lower
limit values.

\ 4

Set the judgment output.

A\ 4

Start detection.

1.8.2 Application Usage

Use the mutual interference
prevention function.

Use the memory switching
function for the settings.

Use the RS-232C
communication function to
configure and perform data
communication.

Refer to section "4.1 Selection of the Object to
Be Detected" on page 70.

Refer to section "4.2 Three-Point Calibration
(Linearity adjustment)" on page 71.

Refer to "® Zero Setting" on page 28.

Refer to section "3.4 Setting According to
Application (Application mode)" on page 52.

Refer to section "4.4 Display Scale" on page 76.

Refer to section "4.5 Analog Voltage Output
Scale" on page 81.

Refer to section "3.2 Upper and Lower Limit
Value Settings" on page 48.

Refer to section "4.3 Judgment Output Setting"
on page 73.

Refer to section "4.7 Interference
Prevention Setting" on page 90.

Refer to section "4.8 Memory Switching Method
Setting" on page 93.

Refer to section "5.1 RS-232C Communication
Setting" on page 98.

1.8.3 Usage with Optional Unit

Use BCD output.

Calculate measurements
between two controllers.

Refer to section "5.2 Settings Related to BCD
Output Unit (Optional)" on page 100.

Refer to section "5.3 Settings Related to
Controller Communication Unit (Optional)"
on page 103.
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2.1 Displaying Operation

2.1.1 Operation Panel

@)
=
Q
©
=
®
=
N

| GP-X_series C€
I
O M e i
v g |
. (A (VRN ey
1
Lo dicodi Hi A1) 0
5 mivinGg C o) DI> et 12
6 L’OMODE IRVAIVANIRELED)
7 8 9 1
No. Description Function
The measurement, calculated value, setting data and so on
Digital display are displayed. The measurement is displayed in green on
1 (green, orange) the lower line with the GO judgment, while it is displayed in
’ orange on the upper line with the HI or LO judgment.
5 HI indicator Lights up if the measurement is larger the upper
(Orange) limit value.
3 GO indicator Lights up if the measurement is between the
(Green) upper and lower limit values.
4 LO indicator Lights up if the measurement is smaller than the
(Orange) lower limit value.
5 TIMING indicator | Lights up (for 0.1 sec. approx.) at the timing of
(Green) an external or internal trigger.
6 MODE indicator | Lights up in the setting mode, while it is not lit
(Orange) during measurement.
Starts the setting mode.
7 |MODE key Returns to the original state in the setting mode.
8 |DOWN key Use these keys to select the setting value and
UP key setting items.
10 |SHIFT key Moves among setting digits.
11 |ENTER key Determines the setting item and setting value.
Resets the controller forcibly to zero (reference position)
12 | 0-set key with the current detection position to shift the display

and analog voltage output.
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2.1.2 List of Characters Displayed at Controller

F|G]| H

>
o
O
O

e ¢ | T
==

O

(| T
o

J
@ PN
© T
(=
Z
-
R

@)
0
Q
O
—_
o®
=
N

By
w
yoo |-
C
<
=
¢ X
<
boe (N
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2.2 Operation System

2.2.1 Overview of Operation System

W Display/confirmation

M Setting mode

* Indication varies according to the
mode selected in the application
mode. The figure on the left indicates
what is displayed with the selection

Select the object to
be detected
(Refer to page 70.)

Calibration
(Refer to page 71.)

Judgment output setting
(Refer to page 73.)

Display scale
(Refer to page 76.)

Analog voltage
output scale
(Refer to page 81.)

Display setting
(Refer to page 86.)

Interference
prevention setting
(Refer to page 90.)

Memory switching
method setting
(Refer to page 93.)

Initialization to factory
shipment settings
(Refer to page 94.)

I
I
Detection state (@ ood) t > A& nrY | Memory number selection
RS : (@ oo — 0 | (Refer to page 46.)
I =@ ‘\ I | =@
o Upper limit value [ 4 - & h e I H -kt he | Upper limit value
2 05080 : n.S200| (Refer to page 48.)
=1 | =@ | { ©@
& Lower limit value [ « ¥ ks I ! -+ ke | Lower limit value
N 02000 : 0.2 200 | (Refer to page 48.)
i U@ [ | @@
Averaging [ R € : RuE Averaging frequency
frequency B | & M| (Refer to page 51.)
S I i =@
Application mode [ AP P ¢ : RPPL | Application mode
AndRL | AnURL | (Refer to page 52.)
} =@ | R 2 [N
1 == S
I | hat :
: Aonk|!
_______________ | ! (27N
ke ik £ | of the manual mode.
' non '
! 2PN
llean? |
i of F|.
.. A
v
Set1 /Gt - {Ho=)>[ AELRAL
SuS
} =@ ! @
/ chl (b
nEn-R
| =@
) RS-232C HOL o
Option [SEk.oP @32¢ _| communication setting | @@
Qons bP3 (Refer to page 98.) -5
@ / | @ f‘ F':' :E
dide f @é
PR- Ik
1 @A 0-5¢cl
dEFLE
¢3ide )
StaPh i
t N d (8P
bed BCD output unit setting N
d 5| (Refer to page 100.) L AL P
t @A oF F
= Controller communication | =@
= ?;':‘ dr unit setting and address AER-c
t o setting (Refer to page 104.) PEAEL
< Controller communication | I@
co 'ﬁ, unit setting calculation P
; c @'5 setting (Refer to page 106.) oF
hERd Setting upon replacement 4f e
of sensor head
dEFLE] Rofer to page 108
T oA (Refer to page 108.)
nEArY S ofF k. | Software version display
H ]
L} =@
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BlDetection Mode

When the orange MODE indicator next to the key is not lit, the sensor
is in the detection state. Judgment is output in the detection state accord-
ing to the upper and lower limit settings. With the GO judgment, a value is
displayed in green on the lower line. With the LO or HI judgment, a value is
displayed in orange on the upper line.

@Detected value displayed when the upper limit setting is "1.0000" and the

lower limit setting is "0.5000". Q
In the case of within range (GO) In the case of beyond range (LO or HI) a
@
| GP-X series  CE€ | GP-X series  CE€ ~
( 100t
- G L
LO/GO/HI indicator 1 '-’ 01 )1
‘ AN Rgn
floCCoR D) [[oTcoD Him)
L?wnig’g%) @ L(;mmig H@) @
G [T)(2) o) G (V][4 o

MODE indicator

The range of the detected value can be checked on the LO/GO/HI indicator.
HI indicator (orange) :Lights up with measurements larger than the upper
limit setting.
GO indicator (green) :Lights up with measurements between the upper
and lower limit values.
LO indicator (orange) :Lights up with measurements smaller than the low-
er limit value.

*In the case of holding measurement and calculation measurement, the
measured value is displayed.

Press the (V] or (2] key in the detection state to check the following item set-
tings (but the settings cannot be changed). At this time, the MODE indicator

at the key is not lit.

Press the [[>) key in the detection state to display the current detected value
on the upper line and the measured value on the lower line.

Press the key to return to the original state.

- | GP-X series  CE€
[ O i R - e T B e
R R R Detection state O
. v—Detected
P ol fnl bl
(I S T TR o et el I -
'’ = 070 Upper limit setting Dl (L] :geljzured
LooGoOo H+.l§
: - :- :-. = | Lower limit setting e (55 ()
i 2
H X :: Averaging frequency
When the| [>)key is pressed
:-: :-‘ :-‘ L = Application mode
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BZero Setting

Press and hold the key on the panel for longer than two seconds to
change the current position of the detected object to the zero (reference) po-
sition while the displayed value and analog voltage output are zeroed.

Use this key to adjust the reference position according to a slight difference
in the detected object or according to the workpiece positions varying as time
passes.

Press and hold the key for longer than two seconds, too, to cancel zero

setting.
| GP-X series  CE€ | GP-X series  CE€
Press and
hold for
'-’ :’ ' "’ "’ |0ngerth "' "’ "’ "’ "’
LGS (Ll || oottt )
OGO HI OJ —_— OGOO HI O
5le >
un S5 e

Press and immediately release the key to check the current zero setting
ON/OFF state.

| GP-X series  CE€ | GP-X series  CE€

| iy ny B | iy ny B
R Ny VR R Ny
L)1 L) )

B B

&) ©@)
Zero setting ON Zero setting OFF

If scaling is set, the offset at a detected distance of Omm is displayed when
the key is pressed.

If the detected distance exceeds the detection range (maximum detection

distance), zero setting cannot be performed. If zero setting is attempted, an

"Err15/0-Set" error message is displayed with an alarm output.

After pressing and holding down the key for two seconds to remove the

error, set the distance again, within the detection range.

+ Make sure to check the trigger level (in the case of internal trigger) and the
upper and lower limits after zero setting.

+ Zero setting can be performed from an external input terminal. Zero setting
cannot be reset from an external input terminal.
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Turn on the panel key lock function to protect the memory if zero setting
from the external terminal is used frequently.
(The maximum memory writing frequency is 100,000 cycles.)

*To perform zero setting, set the detection distance within 1/2 F.S. If the de-
tection distance between the measurement result and zero setting exceeds
1.5 times F.S., calculation may not be performed correctly.

<Zero setting without display scale>
(Example) GP-XC10M with 2mm detection distance

(@
=
Q
O
=
(0}
=
N

Displayed value Displayed value
A ya A
00 ‘ Pressandhold, y 1 _____________ .
' ! @ key at 1.0mm. = Lo
1 A
1 ’ 1 .
: : 4
1 |
1
1 7 1
| Dt TSS and d ' Detection
i Detection (93 ey again to o r oetect
0 Edlstance restore to the 0()/ E d|s£ance
ya original state.
/ 2.0 (Note) 1.0 2.0

/
/" After zero setting

<Zero setting with display scale offset at detection distance Omm>

Displayed value Displayed value Displayed value
A , A A
7
A Changed arbitariy 2020 Press and hold
| according to scale. ,,” | @tey at 1.0mm.
| Refer to section R ' _
; Detection "4.4 Display Scale" e Detection, Press and hold Detection
'distance on page 76 and .~ distance ! @) key again distance
i f h N i 1 1
9, 1 section 4.5 00 f to restore the f —
, 2.0 Analog Voltage 2.0 original setting.
4 Output Scale" on (Note) N\
page 81.
\\
N\
—1.0Q---------T--f--------------
Due to scaling,
the set detection ,
distance O0mm !
becomes the SNt
datum for zero Y
—3.07 . settng. [T o)
\\
Example after display scaling After zero setting

Note: In the case of zero setting at the external terminal, zero setting is not
canceled but performed again.
Similar change occurs in the case of analog voltage output scale.
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BWSetting Mode
When the key is pressed, the MODE indicator (orange) lights up to
start the setting mode.

At this time, the controller continues sampling, measurement and judgment.
Press the (V] or [2] key to change the setting of major items.

Replacement Setting"

Display Name Reference item E:é%rence
- % T o W | Memory number o .
V2 0T 2 | selection Section "3.1 Memory Selection P.46
[ I T T o - Section "3.2 Upper and Lower Limit
" e oo’ Upper limit setting Value SettingS" P.48
N T IR . - Section "3.2 Upper and Lower Limit
" =m0 Lower limit setting Value Settings’ P.48
[ [ g Averaging Section "3.3 Averaging Frequency P51
roes frequency setting | Setting" '
- . Section "3.4 Setting According to| P52
:-: =-‘ b : : Q;%I:]catlon mode Application (Application mode)"

- 9 Section "3.5Trigger Input Setting" P.63
Holding

:-. P = ,-: measurement Section "2.3 Measurement Function" P.32

i selection
:: "~ = ::. Trigger selection Section "3.5 Trigger Input Setting" P.63
- e o Comparison with | Section "3.6 Comparison with P66
n NP0 previous average | Previous Mean" '
- < . _ . Section "4.1 Selection of Object to Be
'-‘ :- :- - : g;ﬁ':g 1: Detail Detected" to section "4.9 Initialization | P70 t0
a== 9 to Factory Shipment Setting" 94
- - - Section "5.1 RS-232C Communication Po8 t
'.' :. :. =0 :.‘ Special setting Setting" to section "5.4 Sensor Head 108 0
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2.2.2 How to Enter a Value

The value entry method for the upper limit is described as an example.
@Setting Example
Change upper limit setting 2.0000mm to 4.5000mm.

1. In the detection state, press the key. (0T T
The MODE indicator (orange) next to the —
key lights up to indicate the setting mode, and the ng,:
current memory number is displayed. P E e |:= %
(] N
(X
2. Pressthe key.
™ ey
"M -t he" (H-thr) is displayed.
This is the upper limit setting change menu. H - :: :-. "~
2
QL Ry RO U
3. Press the key. ——
The most significant digit of the upper limit value T
"202000" (2.0000) blinks. \l'p i
B N N N
,'T\'.! MU RN

4. Using the (V] or (2] key, change the blinking

«
>)

number.
The number increases each time the [A] key is \':"i"'?"'i"i'i"
pressed. U

The number decreases each time the (V] key is

)
«
>)

pressed.

-
—
o

5. Press the [>) key to move the blinking digit

-+
=
=

and repeat step 4 to change the number.

rale = =
f
[
T "
6. After changing, press the key to set the rem = X
value. ENTER
e = )
N e N
 PpuCly N MO R
O MODE
7. Press the key.
The MODE indicator (orange) is not lit to indicate
that the controller has returned to the detection
-‘ Nl N’ N’
mode. :.n: .:l :_: :_:

*There is another method to replace the upper or lower limit setting with the current de-
tection distance.

*When the least significant digit blinks, press @ All digits blink to indicate positive/
negative conversion.
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2.3 Measurement Function

2.3.1 Holding Measurement Function

The holding measurement function includes the following variations.

Display Name Description of action
o P E Normal The measurement result is displayed and
2 output.
i
@ . .
N D The maximum value at the designated
~ oot Peak hold interval is measured.
oo The minimum value at the designated
UL Bottom hold interval is measured.
- The difference between the maximum and
e - Peak-to-peak hold minimum values at the designated interval
is measured.
- Sample hold _The minimum value at the designated
- interval is measured.
=t A simple mean of the measurement
D
reen Average hold interval is measured.

Reference)® For the setting procedure, refer to section "3.4.2 Manual Mode" on page 54.

mENormal (no hold): s 2 = £ (nonE)

The measured value is always displayed with analog voltage output and

judgment output.

The displayed value, judgment output and analog voltage output are held

with the timing input.

A

Displayed value -

Measurement is always output.

Time
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JPeak Hold: ¥ - }-
The maximum detection value in the interval designated with trigger inputs is
held.
For the trigger input, the external trigger of timing input, internal trigger with
designation of the trigger level, or cyclic trigger with designation of a period
can be used.
For the internal trigger, the trigger edge direction, trigger edge time and
sampling time can be designated.
Holding measurement begins with power on or immediately after reset input
is turned on.
The analog voltage output is held at OV after the start of holding measure-
ment until the first measurement is finished.
For the use of each trigger input, refer to section "2.3.2 Trigger Input" on
page 38.
After the end of the first measurement until the second measurement is fin-
ished, the result of the first measurement is held and output.
After the end of the second measurement, the result of the second measure-
ment is held and output.
This cycle is repeated.
The output judgment is made as to the hold value.

@Example of peak hold (example with external trigger)

After reset input, "--" is
displayed until the first
input is obtained.

"----" is displayed until the
4 firstinput is obtained.

The voltage output is ] .
4 [hel datov [;hle(zj vciltoa\?e output is ]
————— — eldatov. Measurement
s , ‘_L> [ Displayed value]
: : Output of result of Output value
Outpult of resylt of : Measured value
sampling period 1
0 - —_— ;
ON f 5 E | 5
Timing input _| |_| : _| |_|
(External trigger) OFF | i
: : © With the reset input, samplmg
. ON - begins agam -
Reset input _l .
OFF
Internal sampling g:rmiqg Sampling period 2 ?gm)%ligg Sgr?:ﬂizg Sampling period 5 Sampling period 6
Start of holding mode
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EBottom Hold: )5 =
The minimum detection value in the interval designated with trigger inputs is
held.
For the trigger input, the external trigger of timing input, internal trigger with
designation of the trigger level, or cyclic trigger with designation of a period
can be used.
For the internal trigger, the trigger edge direction, trigger edge time and
sampling time can be designated.
Holding measurement begins with power on or immediately after reset input

@)
=
Q
©
=
®
=
N

is turned on.

The analog voltage output is held at OV after the start of holding measure-
ment until the first measurement is finished.

For the use of each trigger input, refer to section "2.3.2 Trigger Input" on
page 38.

After the end of the first measurement until the second measurement is fin-
ished, the result of the first measurement is held and output.

After the end of the second measurement, the result of the second measure-
ment is held and output.

This cycle is repeated.

The output judgment is made as to the hold value.

@Example of bottom hold (example with external trigger)

"----" is displayed until the

4 firstinput is obtained. After reset input, "---" is
L [The voltage output is ] displayed until the first
held at OV. input is obtained.
[The voltage output is ] Measurement
S : : /. (heldatov. [Displayed value]
; : ' Output value

Displayed value

/

Outpult of resylt of . Output of result of Measured value
sampling period 1 sampling period 4 '

0

ON

Tiring input _| |_| _| |_|

(External trigger) OFF

ON With the reset input, sampling

Reset input begins again.
OFF
Internal sampling [S):rm'?g Sampling period 2 ggrm'gg ?:rmlzg Sampling period 5 Sampling period 6
Start of holding mode
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JPeak-to-Peak Hold: & ¥ - }-,
The difference between the maximum and minimum detection values in the
interval designated with trigger inputs is held.
For the trigger input, the external trigger of timing input, internal trigger with
designation of the trigger level, or cyclic trigger with designation of a period
can be used.
For the internal trigger, the trigger edge direction, trigger edge time and
sampling time can be designated.
Holding measurement begins with the power on or immediately after reset
input is turned on.
The analog voltage output is held at OV after the start of holding measure-
ment until the first measurement is finished.
For the usage of each trigger input, refer to section "2.3.2 Trigger Input" on
page 38.
After the end of the first measurement until the second measurement is fin-
ished, the result of the first measurement is held and output.
After the end of the second measurement, the result of the second measure-
ment is held and output.
This cycle is repeated.
The output judgment is made as to the hold value.

@Example of peak-to-peak hold (example with external trigger)

"...."is displayed until the After reset inp.ut, is
first input is obtained. displayed until the first
4 (The voltage outputis input is obtained. -
| | heldatov. [The voltage output is ]
P2 held at OV,
| UL
: Output of result (P2-B2)
' of sampling period 2_ P5
Displayed value : P4 Y Y4 Measured
_____ value
BI : : !
Output of result . :B4 Output of result : Measurement
0 (P1-B1) of sampling : : | (P4-B4) of sampling | [ Displayed value]
! period 1 ; : ' period 4 : Output value
ON : : : :
Timing input _| |_| : —| I-I
(External trigger) OFF . . . . :
ON 5 : « Sampling begins again with
Reset input | 5 |—| the rese:t input.
OFF :
Internal sampling S:mﬂiqg Sampling period 2 ggrrir:);?jligg s:rril;%lizg Sampling period 5 Sampling period 6
Start of holding mode
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ESample Hold: & - }

The value detected at the time trigger input is held.

For the trigger input, the external trigger of timing input, internal trigger with
designation of the trigger level, or cyclic trigger with designation of a period
can be used.

Holding measurement begins with the power on or immediately after reset
input is turned on.

The analog voltage output is held at OV after the start of holding measure-
ment until the first measurement is finished.

After the end of the first measurement until the second measurement is fin-
ished, the result of the first measurement is held and output.

After the end of the second measurement, the result of the second measure-
ment is held and output.

This cycle is repeated.

The output judgment is made as to the hold value.
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@CExample of sample hold (example with external trigger)

"----" s displayed until the
4 first input is obtained.
L ( The voltage output is
[held atov. ]

<_I_.

After reset input, "---" is
displayed until the first
input is obtained.

The voltage output is M
: 4_4: [hel oy ] easurement
: ; [ Displayed value]

/r/\Output value

Displayed value

Th? \{alue at the : Measured value
timing input is output : :
0 and held. ; N :
Timing input ~ ON ' : : : :
External trigger —| |_| : —| l_l
( % )OFF . . . . .
ON f : :_ Samplihg begins again with
Reset input f f the reset input.
OFF - : -
Start of holding mode

If the internal trigger is selected, the sampling point is after the total time of
trigger delay and sampling time.

However, sampling time "0" results in a singular point; enter a value other
than "0" as a sampling time. For details, refer to "Il Internal Trigger Mode"
on page 40.
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WAverage Hold: - },

The simple mean of detected values in the period designated with trigger in-
puts is held.

For the trigger input, the external trigger of timing input, internal trigger with
designation of the trigger level, or cyclic trigger with designation of a period
can be used.

Holding measurement begins with the power on or immediately after reset
input is turned on.

The analog voltage output is held at OV after the start of holding measure-
ment until the first measurement is finished.

With the external trigger setting, the mean of the interval from timing input to
the next timing input is obtained. With a reset input, sampled data is deleted.
For the usage of each trigger input, refer to section "2.3.2 Trigger Input" on
page 38.

With the internal trigger setting, the mean is calculated and output with each
trigger while deleting the sum of internal sampling data.

After the end of the first measurement until the second measurement is fin-
ished, the result of the first measurement is held and output.

After the end of the second measurement, the result of the second measure-
ment is held and output.

This cycle is repeated.

The output judgment is made as to the hold value.
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@Example of average hold (example with external trigger)

After reset input, "---" is
"----" s displayed until the displayed until the first
4 firstinput is obtained. input is obtained.
L [The voltage output is ] Simple mean of [The voltage output is ]
. i ' held at OV.
< he)ld at.O:V sampling per|od:2 : Interval mean of
sampling period 5 Measrement
. : Displayed value
Displayed value : : Output value
Output of simple mean: Out i 1
) ) ; put of simple mean: Measured value
of sampling period 1 ; of sampling period 4
0 —_— .
ON ' : : ' :
Timing input —| |_| ; —| |-|
(External trigger) OFF ! ; - ! ;
: ' © Sampling begins with reset
; ON : : in utp 7 '
Reset input : : _l put. -
OFF ! : :
Internal sampling Sgrri]:)%“qg Sampling period 2 s:rmllgg Sgﬁ:ﬂ'ﬁg Sampling period 5 Sampling period 6

Start of holding mode
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2.3.2 Trigger Input

When various holding measurement functions are used, the external trigger
given at the external terminal (timing input) and internal trigger can be used
to take measurements at various timings.

In addition, trigger delay and sampling time can be entered and the sampling
period can be adjusted.

Q
g BExternal Trigger
()
N Input terminals used for the external trigger includes the "timing input" and
"reset input".
External trigger input terminal Description of action
Timing input Starts sampling.
R , Resets the holding value and judgment output in the
eset input sampling period after timing input.

W Setting Iltems Concerning Internal Trigger
Setting items for the internal trigger include the following.

Setting item of internal trigger Description of action

Trigger edge direction To specify the internal UP/DOWN edge.

To specify the level at which the trigger is generated

Trigger level in the internal trigger mode.

To specify the hysteresis in relation to the trigger

Trigger hysteresis level of the internal trigger.

The delay retreats the sampling start time

Trigger delay (td) designated by the internal trigger.

Specify the measuring interval from the start of

Sampling time (ts) sampling in the internal trigger mode.

Reference)y Refer to section "3.5 Trigger Input Setting" on page 63 for the trigger set-
ting method.

BCyclic Trigger
Specify the cycle for the cyclic trigger.
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BExternal Trigger Mode
@Example of peak hold

A
1 Output of result of Measurement
sampling period 2 [ Displayed value]
Output value
Output of result of
Displayed value sampling period 4 / o
Output of result =
; : o
of sampling - Measured value o
period 1 ~
0 . : ; :
~___ON ' ' S
Timing input —| |_| : |_|
OFF : : ; :
~ON i i |
Reset input ; : |_|
OFF ; ; !
. i [Sampi
Internal sampling ng)%“?g Sampling period 2 Sampling period 3 p:ng Sampling period 5
Start of holding mode

*In the external trigger mode, the trigger delay and sampling time settings are ignored.
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Hinternal Trigger Mode

In the internal trigger mode, sampling begins after the trigger delay (td) since
the trigger is generated, and the sampling period is finished after the sam-
pling time (ts).

The displayed output, analog voltage output and upper/lower limit judgment
are updated at the end of the sampling period.

If the sampled period (ts) is set at "0", the sampling period is finished with the
internal trigger level.

In the internal trigger mode, the strobe output is turned on in the internal
sampling period.
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@Example of bottom hold
If sampling time (ts) >0

A
------------------------------------------------------------------------------- - - Trigger
Trigger level frz---ro Qe e Qe s - - hysteresis
% Trigger point \%?Sesured Y
Displayed value :
------ : | /  Output of result of
* Output of result of ; +sampling period 2
: + sampling period 1 : Measurement
0 : . : : [ Displayed value]
5 : : ' Output value
Trigger delay Sampling time : :
. td . ts : L d o ts
ON : '
Interrllgl Sampling : Sampling
SAMPINS S e period 1 : period 2
Strobe ON
output
OFF
Start of holding mode

With sample hold (S-h), the point after the trigger delay and sampling time is
held.
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If sampling time (ts) = 0

A
Trigger point Trigger point Trigger point
.............................................................. f—----------»Trigger
Trigger level |----- - @@l - hysteresis o
: » \ Measured =
Displayed value : : | value %
””””” N
”””” : + Output of result of
5 Outpu.t of resylt of 5 ! sampling period 2
. sampling period 1 Measurement
0 [ Displayed v:alue]
o Output value
Trigger delay : ; : :
d ot
<= L <
Internal sampling 5 Sampling E Sampling
; period 1 : period 2
Strobe ON
output
OFF
Start of holding mode

With sample hold (S-h) and sampling time "0", the point exceeds the trigger
level by the trigger hysteresis; be sure to enter a sampling time other than "0".

41



BCyclic Trigger Mode

In the cyclic trigger mode, the trigger is generated periodically and held in the
trigger interval.

The trigger is generated for each period.

The interval from the trigger point to the next trigger point is the sampling pe-
riod.

The analog output or judgment output is updated after the sampling period.
The TIMING indicator (green) lights up with a trigger.

In the cyclic trigger mode, no strobe output is issued.
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The trigger delay time and sampling time settings are ignored.
Enter a period other than "0" for the cyclic trigger.

@Example of bottom hold

A
Measured
Displayed value =1~ value
7777777 Output of result of /
. Output of result of sampling period 2
,,,,,,,,,,,, . sampling period 1 Measurement
‘ [ Displayed value]
Output value
0
Trigger period Trigger period Trigger period
Internal sampling Sampling period 1 Sampling period 2 Sampling period 3
ON | |
Timing indicator —| r|
OFF
Start of holding mode
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2.4 List of Factory Shipment Settings

Upper limit value

GP-XC8S(-P), GP-XC10M(-P) —1.6000mm
GP-XC12ML(-P)—4.0000mm
GP-XC22KL(-P)— 8.000mm

ltem and;gﬂiiﬂg on Factory shipment setting indication on

Memory number bk mr 't | Memory 0 ¥l
Varies according to each model No. o
GP-XC3S(-P)—0.6400mm i
v -rv . | GP-XC5S(-P)—0.8000mm HEDI

Lower limit value

Varies according to each model No.
GP-XC3S(-P)—0.1600mm
GP-XC5S(-P)—0.2000mm
GP-XC8S(-P), GP-XC10M(-P) —0.4000mm
GP-XC12ML(-P)—1.0000mm
GP-XC22KL(-P)—2.000mm

Averaging frequency

64 times

Application mode

Manual mode

Holding measurement selection

No holding measurement (distance detection)

Trigger selection

No trigger

Internal trigger edge direction

| (down)

Internal trigger level

Varies according to each model No.
GP-XC3S(-P)—0.4000mm
GP-XC5S(-P)—0.5000mm
GP-XC8S(-P), GP-XC10M(-P)—1.0000mm
GP-XC12ML(-P)—2.5000mm
GP-XC22KL(-P)— 5.000mm

Internal trigger
hysteresis

Varies according to each model No.
GP-XC3S(-P)—0.0008mm
GP-XC5S(-P)—0.0010mm
GP-XC8S(-P), GP-XC10M(-P)—0.0020mm
GP-XC12ML(-P)—0.0050mm
GP-XC22KL(-P)—0.010mm

Internal trigger delay

0 [sec.]

Internal trigger sampling time width

0 [sec.]

Time width of cyclic trigger

1 [sec.]

Comparison with previous mean

None

Material of object to be detected

Stainless steel (SUS304)

Judgment hysteresis
width

Varies according to each model No.
GP-XC3S(-P)—0.0008mm
GP-XC5S(-P)—0.0010mm
GP-XC8S(-P), GP-XC10M(-P)— 0.0020mm
GP-XC12ML(-P)— 0.0050mm

At max. detection distance

GP-XC5S(-P)— 1.0000mm
GP-XC8S(-P), GP-XC10M(-P)— 2.0000mm
GP-XC12ML(-P)— 5.0000mm
GP-XC22KL(-P)—10.00mm

GP-XC22KL(-P)—0.010mm Ay

Output style o - ~oadt | Normally open Fu,
Output delay n-odi'd |OFF 0
Display scale o -zt | Default dEFLE
Omm D | omm (Note) I
Varies according to each modelNo. |

GP-XC3S(-P)—0.8000mm RGP

Note: In the case of GP-XC22KL(-P), the displayed value includes three decimal places.
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ltem Lﬁi‘éﬂiﬁg on Factory shipment setting :Q\?Vig?fiiﬁg on
Analog voltage output scale | = -%ch | Default e r L
omm it |0V A
B
BN
At max. detection distance | 22 | 5.0V g

Display setting o 42
o ltem displayed in upper line | 347 FE - | Default dEFLE
g ltem displayed in lower line | % ='YE - | Default AEFLE
o} Displaying unit AR mm o
N Power saving mode 2 Invalid o -

Display refresh period | ~ ¥+ %} | 20 cycles/sec.

GP-XC22KL: 4

H Al S o,
Number of displayed digits | =t 34 12 Other than GP-XC22KL: 5

Interference prevention input | (=i _ ™ | Invalid

Memory switching method | =&~ -2 | Panel

RS-232C communication

Transmission speed 5 19,200 bps R

Parity FRr- 42 | Odd oo

Stop bits Sk [ 1bit {
BCD unit output s it Invalid o 45
COM unit o o

Control address Rt 0 2'.1

Calculation between units | = ™) None oo
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3.1 Memory Selection

Various conditions are saved in the controller in up to four memories (No. O to 3).
The memory number can be switched using a panel key or external terminal.

Reference)® For external input/output, refer to section "1.4 External 1/0" on page 13.

Reference)® For the selection of the switching method, refer to section "4.8 Memory
Switching Method Setting" on page 93.

3.1.1 Memory Number Selection

@Setting example
Change the memory number from "0" to "2".

(@
>0
)
©
=
(0]
-
w

<Detection state> <Memory Number selection>
|
@D | AE e [E® ] AE A n'\' )
I e i' X - N
(= XX | X XN
. I
&
(x 'q: (A \':'y y
—~
/ i'\
‘ ™J Press to set.
uEn n'\':} ~-‘:Enr':‘
- )
N 4

The following items are stored in each memory.

Item Indication Iltem Indication

Upper limit value - -z | Sampling time i Ya b

ro- | (Cyclic) trigger time width R

Lower limit value

Averaging frequency Material of object to be detected | i iz Hi.

Measuring mode Three-point calibration adjustment data | = M. 4z

Display scale value SERTAR

Holding measurement

Presence of previous mean Analog voltage output scale DT o

Output hysteresis B B

Trigger mode

(Internal) trigger level a4

Internal) trigger direction b1

(
(Internal) trigger hysteresis | & =4
(

Internal) trigger delay i P

*The three-point calibration adjustment data is not copied with the
memory copy function. For the entering method, refer to section "4.2
Three-Point Calibration (Linearity adjustment)" on page 71.
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3.1.2 Memory Copy Function
With the memory copy function, the settings of the currently selected memory
number are duplicated to another memory. Use this function to leave most of
the settings unchanged with partial changes and use the memory switching

function.

@\ ajor applications
Keep the holding measurement conditions common and change only the
upper and lower limit judgment values.
Change only the material of the object to be detected.
*To use the memory copy function, select "Panel" for the memory

switching method setting in advance.

(@)
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Q
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Reference)® Refer to section "4.8Memory Switching Method Setting" on page 93.

@Setting example
Duplicate the settings of memory number 0 to memory No. 2.

1) Enter "0" for the source memory number.
<Detection state>  <Memory number selection>

© MODE) | gl =G W R I VIS e o ENTER
=> 'll_'l' () > "l-il'\i-/ >
| " —Y2 Set
| X AN

1

|
]
W g

i
c
>

2) Return to memory number selection and select "copy".

n-ln-n-n' “ = n-anu\'::

N e
X AN
I

Use (V] or (&) to select “copy".

~N (| O u’ ~N r'd
B e Drotl
Use @ or (&) to select "2"
nAn . . - - '-.“:‘ e '.'Fll.=
3) Enter "2" as the destination - L g B
o, 3 o t
ber (R = 20007
memory num ' Press to copy. Press ©o%) to return.

4) The data of memory number O is duplicated into memory No. 2.

5) After copying, memory number 2 becomes the current memory number.
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3.2 Upper and Lower Limit Value Settings

Set the upper and lower limit values for the judgment of the measured value.
Judgment is made as to the comparison between the value after display
scaling and the upper and lower limit settings. Before entering the upper limit

value, determine the display scale.
If holding measurement is selected, judgment is made as to the held value.

In the calculation mode, the result of calculation is judged.

POINT
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3.2.1 Setting the Upper and Lower Limit Value Entry Method

There are the following two methods for entering the upper and lower limit
values used for judgment of the detected value.

Mode Description of action Operation

Press [neR) in the
upper/lower limit value
setting mode.

Val ; " The upper or lower limit value can be
alue entry setting entered directly as a digital value.

_ . T_he detection displacement \(alye is set Press and hold in
Detection displacement | directly as an upper or lower limit value. o
) : . . the upper/lower limit
setting (teaching) The object to be detected (workpiece) :
. value setting mode.
can be used to enter the setting.
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3.2.2 Value Entry Setting (Direct value entry)

@Setting example
Change the upper limit value from "1.5000" to "1.4000".

<Detection state>

I

I

I - -
| ﬁE "or ':n'

e

I

C

'R
Press (V] to select "H-thr".

Upper limit value> Moo e e | H - ko
setting mode (0 T 1 T e
G20 S LA

(@)
>0
Q
©
=
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w

A
ek Press[[>) to move to another digit.
'\c"' v v | Press (V) or (a)to change the

2% number.

If the @ key is pressed when the least significant digit blinks, the entire

value blinks.
Press the or key in this state to change the sign of the value (the sign
does not change if the value is "0").

Press [>) to make the entire value blink.

L-thn (L-khe|
WMODD  [CWMMOD0
|
1 Press (V] or (&) to change the sign.
:_ < t :'l ”© ]
T : ": B B 3:’
+ Use as the upper threshold (H-thr) value is zero or greater.
Ny + Enter settings so that the following equation stands true:

Upper limit value (H-thr) - hysteresis width (o-hys) > Lower limit value
(L-thr) + hysteresis width (o-hys).

If the conditions are not satisfied, an error message is displayed.

Press the key to remove the error indication. Enter the correct value.

POINT
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3.2.3 Using the Actual Detection Value to Set (Teaching)

@Setting example
Change the upper limit value from "1.5000" to "1.7000".

<Detected state>

I

|

I - -
Qo)) | mE e

I

I

W3IS0 K
Press (V] to select "H-thr".
o Press and hold for more than two
2 seconds to teach.
% <Upper limit value> H - :. :.' - _ H - ’_ "i -
w setting mode RS HE E a5 :::E— The blinking value indicates

that the distance between
y the sensor head and
:_u < L W _ | detected object is "1.2350".
>~ = m ] Change the distance
PR ) (blinking value) between
ENTER) Set the sensor head and the
detected object to "1.7000"

oo o
"‘ .".-.".."..‘ then press the key to
GO LY LY | set,

POINT

+ Use as the upper threshold (H-thr) value is zero or greater.

+ Enter settings so that the following equation stands true:

Upper limit value (H-thr) - hysteresis width (o-hys) > Lower limit value
(L-thr) + hysteresis width (o-hys).

If the conditions are not satisfied, an error message is displayed.

Press the key to remove the error indication. Enter the correct value.
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3.3 Averaging Frequency Setting

Change the averaging frequency to obtain the best relationship between the
response time and variation in detection.

If high-speed judgment is necessary, set a smaller averaging frequency.
For momentary changes or fine judgment, set a larger averaging frequency
to suppress any variation in detection.

POINT

B Relationship Between Averaging Frequency and Response Time f;r?
o
ﬁ;‘;[?g‘,’;g Response time (ms) ﬁ;ﬁ[ﬁﬂg Response time (ms) i
1 0.075 128 3.250
2 0.100 256 6.450
4 0.150 512 12.850
8 0.250 1,024 25.650
16 0.450 2,048 51.250
32 0.850 4,096 102.450
64 X 1.650 8,192 204.850
% :Factory shipment setting | 16,384 409.650

@Setting example
Change the averaging frequency to "1,024" times.

<Detection state>

RS- LAk

A
<Averaging frequency\ | &, E e | E\
setting mode b “ ;ia L::

|
|

% wooe) | gl g
-
|
|

The key indicator lights up.

y

n ENTER, " "l
l’n\uE > Hu.n::
e iy Ny Y
PR S N (RN |

Press the key to turn off the indicator to return to the detection mode.




(@)
>0
V)
©

=~
(]

=

w

3.4 Setting According to Application (Application mode)

3.4.1 Selecting the Application Mode

In the application mode, setting items change according to each application.
Because only the items necessary for the application mode are displayed,
data entry is easy. There are the following four variations in the application
mode.
« Manual mode: "F b4 R L" (manual)

All detection functions can be used.

The manual mode is selected in the factory shipment setting.

- Press BDC detection mode: "F £ % %" (press)
The bottom hold and trigger modes are automatically selected.

[
-

Internal trigger level

- Displayed value

7 >
Bottom dead center TiMme

(BDC)

Displacement amount

- Rotation/eccentricity detection mode: " @ k" (rot)
Peak-to-peak hold is automatically selected. The minimum-based internal
trigger is selected.

— Displayed value

- J

Time

&

[y
—

Displacement amount
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« Height detection mode: "l {54 k" (height)
The reverse value change direction is selected.
The sample hold and external trigger modes are automatically selected.

Displayed
value

>

Displacement amount

Time

(@)
>0
Q
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w

Select "Default" for the application mode to restore the factory shipment
settings of the application mode. Note that the negative span (inclination)
setting of scaling changes to the positive span (inclination) after restoration
of default settings. (Only the sign reverses; the scale itself does not

change.)

Check the trigger level and trigger hysteresis because calculation errors
may be caused.

Before changing the application mode, select "default".

53



3.4.2 Manual Mode: "7~ 4 RL" (manual)

There are the following variations in the detection function that are available
in the manual mode.

Indication Name Description of action
IR = N | The measurement result is displayed and
LGN orma output whenever necessary.
e The maximum value in the designated
D
‘ " Peak hold interval is measured.
:_-‘ - Bottomn hold The minimum value in the designated
@ interval is measured.
Q
% The difference between the maximum and
w = e Peak-to-peak hold minimum values in the designated interval
is measured.
- oo The momentary value at the designated
S " Sample hold timing is measured.
w0 A simple mean of the measurement interval
AR Average hold is megsured.

Referencey For each holding measurement, refer to section "2.3.1 Holding Measure-
ment Function" on page 32.

@Setting example
Select peak hold.

<Detection state>

I

I

| - -
: (] E (N -

I

Y]
0071
[ |
]

<Application mode> F: Fl =' :. {
1700 u F: :_
™J
<Manual mode> ’ ENTER) | Vo ¥ oS
"in:ll.n:‘ —| ML D -
DM E LA

nQLﬂ ﬂ ='||:|
_F-

] L
i Set -

<Peak hold>
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3.4.3 Press BDC Detection Mode: "P - £ S 5" (press)

The deviation amount in the reference position (bottom dead center; BDC) of
a press or the like is measured and, upon deviation of the reference position
beyond the specified tolerance, judgment is output.
After the "BDC detection mode" is selected, the measuring conditions are set
in the following way.

+ The holding measurement mode is fixed at bottom hold.

+ The trigger condition is fixed at the internal falling edge trigger.

* The trigger delay and sampling time are set at zero.

To use the external trigger, select the "manual mode" and enter settings.

You can select whether a comparison with the previous mean is valid or

invalid.
*With a comparison with the previous mean, slow variations in the reference
bottom dead center caused by temperature changes and aging is ignored
and abrupt changes (empty stamping or floating caused by burrs) is
detected while the average bottom dead center up to the previous cycle
is referred to (zeroed). The function is only valid when bottom hold and
internal falling edge trigger are selected. For details, refer to section "3.6
Comparison with Previous Mean" on page 66.

@Example of detection of bottom dead center
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1) Mount the sensor head on the lower die of the press and mount the
detecting object on the upper die. Prepare the sensor head mounting
fitting and an object to be detected.

2) Adjust the position of the sensor head and that of the object to be detected.
1. Select the material according to the object to be detected.

Reference)y For selection of the material, refer to section "4.1 Selection of Object to
Be Detected" on page 70.

If the object is made of iron, select "FE". The factory shipment setting of

GP-X series is stainless steel (SUS304).
2. At the reference bottom dead center position, adjust so that the distance

between the sensor head and the object to be detected becomes the center
(halfway position) of the detection range. Adjust while observing the distance

displayed on the controller. [ GP-X series  CE€ [ GP-X series €€
3) In the reference position, ,’,_-"_-,,'_,’L,’ ,'_,’,'_,’,'_,’L,’,’_,’
press the key to perform Press
zero setting. [LoOGoT AIE) I [0OGOO LD
"0.0000" ig displayed in the e o () ?.MEZ@%
reference position. G (V)[4 2

+ With the zero setting in the bottom dead center mode, the bottom hold
value is zeroed. This is convenient if the pressed point is made the datum.

+ To cancel the zero setting, restore the default settings of the application
mode first.

+ If the trigger level exceeds 110% of the detection range in respect to the
detection distance to be designated as a zero point, the value may be
clipped. In this case, set the trigger level again after designating the zero
point.
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<Detection state>

4) Select the press BDC detection mode.

After the bottom dead center (BCD) detection mode is selected, a menu
for entering the following settings opens.

+ Internal trigger level
+ Trigger hysteresis

« Comparison with previous mean valid/invalid

I

I

| - o -
----IV u't'cn‘n":i
D | b
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<Application mode>

<BDC detection mode>

*Because

Press [>) to move to another digit.
Press (V] or (2] to change the number.

the distance is based on about half of the

detection range, the setting range is within =1.000

ENTER

with a 2mm detection range sensor. If a value

exceeding this range is entered, an error is caused.

Trigger hysteresi

s setting
Press [>) to move to another digit.
Press (W] or [(&)to change the number.

Comparison with previous mean valid/invalid setting

FEy

Press (V] or (4] to switch between
ON and OFF.

End of entry

twice.

State waiting for a trigger

5) Enter the tolerance judgment value.
Enter the upper and lower limit values for GO judgment in respect to the reference

position (zero). Enter the lower limit value first.
+ Upper limit value (H-thr): Enter the floating judgment value. (Positive tolerance)
+ Lower limit value (L-thr): Enter the empty stamping judgment value.

(Negative tolerance)
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6) Press the key to return to the detection state.
"-----" is displayed until the first measurement result is displayed.

Reference)® For details of the upper/lower limit value entry method, refer to section "3.2
Upper and Lower Limit Value Settings" on page 48.

For the detection action, refer to the example of the internal trigger mode
with zero sampling time described on page 41.

\ |+ Enter settings so that the internal trigger level and the sum of the internal
trigger level and trigger hysteresis become within 110% and within 120% of
pont  the maximum detection distance, respectively.

Referenceyy Press the @ key in the detection state to check the detected value (on
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the upper line) and measured value (on the lower line). For details, refer to
"lDetection Mode" on page 27.

3.4.4 Rotation/Eccentricity Detection Mode: "r o " (rot)

Use this mode to detect eccentricity in the rotation of a shaft. The minimum
point in the deviation of measurements of a rotating body is defined as a
reference trigger and the peak-to-peak distance is measured in the sampling
period to output judgment in comparison with the preset upper and lower
limit values.
After the rotation/eccentricity detection mode is selected, the following
measuring conditions are set.

+ Holding measurement mode is fixed at peak-to-peak hold.

* The trigger condition is set with a trigger hysteresis.
The internal trigger level, trigger edge direction, trigger delay and sampling
time are ignored.
Comparison with previous mean is invalid.
To use the external trigger, internal trigger with a trigger level, or cyclic
trigger, select the manual mode and enter settings.

@Example of detection of eccentricity

1) Mount the sensor head on equipment.
Prepare the sensor head mounting fitting and the object to be detected.

Referencey For mounting of the sensor head, refer to section "1.6.2 Mounting the
Sensor Head" on page 17.

2) Adjust the sensor head and the position of the object to be detected.
1. Select the material according to the object to be detected.

Reference)y Refer to section "4.1 Selection of Object to Be Detected" on page 70 for
selection of the material.

If the object to be detected is iron, select "FE". [The factory shipment setting of
GP-X series is stainless steel (SUS304).]
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2. Adjust so that the distance between the sensor head and the object to be
detected is at the center (half the distance) of the detection range. Perform
adjustment while observing the distance displayed on the controller.

To perform zero setting, set the detection distance within 1/2 F.S. If the de-
tection distance between the measurement result and zero setting exceeds
1.5 times F.S., the calculation may not be made correctly.

3) Select the rotation/eccentricity detection mode.

After the rotation/eccentricity detection mode is selected, a menu for

entering the following item opens.
+ Trigger hysteresis
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<Detection state>

I
I

o\ [REar Y
|

"o
x|
[
D}

<Application mode> H
]

<BDC detection mode> R P

<Rotation/eccentricity mode> F{E, "
~

=

Trigger hysteresis setting

4 5 | Press [>) to move to another digit.

™ | Press (V) or (&) to change the
number.

D
C

AN

< E o End of entry
dong

Press the key to return.

4) Set the upper and lower limit values.
The deviation amount is measured in the peak-to-peak distance. Enter the upper
and lower limit values in respect to the measured value.

Reference)y For details of the upper/lower limit value entry method, refer to section "3.2
Upper and Lower Limit Value Setting" on page 48.

5) Press the key to return to the detection state.
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6) Rotate the detected body to start detection.
The peak-to-peak distance is displayed upon a trigger based on the minimum
point of the rotating body and judgment is output concerning the displayed value.
"-----" is displayed until the first measurement result is obtained.

\
\@/ If the deviation is smaller than the hysteresis, no trigger is generated. Ex-

amine the settings.
POINT

Reference)y Press the @ key in the detection state to check the detected value (on
the upper line) and measured value (on the lower line). For details, refer to
"IlIDetection Mode" on page 27.
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@Rotation/eccentricity detection mode

Displayed value )

T This point is not considered to be the minimum ,
point because it is within the hysteresis. Distance between
P2 and B2 is

P1 Distance between P1 and d|sp|ayed and output.
—

B1 is displayed and output.

. hysteresis
Minimum pomtE B1
. Minimum point

Internal sampling Sampling period 1 Sampling period 2

Timing indicator O(I)zll\:l _l :_l _l

Start of measuring mode

* |In the sampling period, the peak point is determined first, and the
difference of the next minimum point is measured, displayed and output

as a peak-to-peak distance.
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3.4.5 Height Detection Mode: " (L " (height)

This mode is convenient to detect the height of a metallic part such as a
screw or rivet etc. After the "height detection mode" is selected, the following
measuring conditions are configured.

+ Holding measurement mode is fixed at sample hold.

+ The trigger condition is fixed at external trigger.

+ The negative direction can be selected for the value displayed according

to the detection distance and inclination of the analog voltage output.

To measure peaks or bottoms continuously varying, select the "manual
mode" and select the suitable holding measurement mode.
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@Example of height detection

1) Mount the sensor head on equipment.
Prepare the sensor head mounting fitting and an object to be detected.

Reference)® For the sensor head mounting method, refer to section "1.6.2 Mounting
the Sensor Head" on page 17.

2) Adjust the detection distance.
Prepare a reference sample and adjust the position of the sensor head so that the
height detection range is contained in the detection range (about half the distance)
of the sensor.

3) In the reference position, press and hold the key to designate the

zero point.
[ GP-X series  C€ [ GP-X series €€
(C 1t POt
’ ol ) ’-’ "’ Press and ,-’.‘-’ ’-’ ’-’ “’
hoId
— LoaOGoO HI O
B TR D @
@2 @ (T[B) 3
"0.0000" is displayed in the reference position. The analog voltage output is 0V,
too.
\ |/

h ~ Be careful that if the display scale or analog voltage scale has been

changed, an offset corresponding to the scale setting is output.
POINT

Referenceyy Press the @ key in the detection state to check the detected value (on

the upper line) and measured value (on the lower line). For details, refer to
"lIDetection Mode" on page 27.
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4) Select the height detection mode.

<Detection state> :

| - - -

M) | | pmeaz e
] ]
| ik

b
a

o

S

<Application mode> oo

Press (V] to select "APPLI".
| :
ENTER — -
) L ‘ > \H P - =_ [y
T ooV —Tovenn
OO T L P TR
|
BDC detection mode o400
< > [APPL ¢
B R gl il
DL S =N
™
<Rotation/eccentricity mode> | ¥ 'l:' R :/
ekl
2
<Height detection mode> \: e L =,
RIS
ENTER
[ [ g
IN-1S
=T v
PLAR AN En\
ENTER

5) Set the tolerance judgment value.

Negative slope
QERUY
donk

End of entry

Press the key to return.

Enter the upper and lower limit values for GO judgment in respect to the reference

position (zero point).

+ Upper limit value (H-thr): Enter the positive tolerance.
+ Lower limit value (L-thr): Enter the negative tolerance.
6) Press the key to return to the detection state.
"-----" is displayed until the first measurement result is obtained.
Reference)® For details of the upper/lower limit value entry method, refer to section "3.2
Upper and Lower Limit Value Settings" on page 48.

+ The upper and lower limit values having been entered before the height
detection mode is selected change during mode selection, so that the limit

values must be entered again.

+ There is another method for setting the upper and lower limits in respect
to actual upper and lower limit samples. (Upper and lower limit value entry

POINT

through teaching)

7) Supply an external trigger signal at the timing input terminal to hold the
detection value at the time and output of judgment. (Sample hold)
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@Height detection mode

Detected value

Upperlimitvalue  -4-----------mmmm e NG

0 4

Lower limit value

Timing input O?:N“ |-| -| -|

@)
0
S
on
- HI output
OFF
ON-+

GO output
OFF

ON-
LO output
OFF

Start of measuring mode
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3.5 Trigger Input Setting

There are the following trigger input types for determining the sampling period.
Select the desired trigger mode.

B External Trigger: "t o &" (Ext)

Supply a signal from an external device using the timing input and reset input
terminal, to determine the sampling period.

M Internal Trigger: "tm " (Int)

Enter the trigger level in respect to the detected value.

The sampling period is determined through the relationship between the de-
tected value and trigger level.

B Cyclic Trigger: "F & tc M (FLICK)

Enter the sampling period directly.
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Reference)® Refer to section "2.3.2 Trigger Input" on page 38 for details of the trigger.
@Trigger input setting

g
(]
D
D

y
<Application mode> F: Fl p L ¢
A

e
Y
<Manual mode> - o L d
17020 07 E
I 2
y
Input trigger mode ENTER
sinputtiggermode> [y o 4 1ER e 4D |
l‘lQ:‘lE jnn:n'tt'"
| @
'Y To section "3.5.1
- t'“; . External Trigger Setting"
— 22T
‘ 2
N ‘ To section "3.5.2
f \""' P Internal Trigger Setting"
— N t:
|
[ IR I To section "3.5.3
\'E '. ',": o Cyclic Trigger Setting"
LS e

63



3.5.1 External Trigger Setting

The external trigger is selected.

However, if the external trigger is selected, the trigger direction, trigger level,
trigger hysteresis, trigger delay and sampling entered for the internal trigger

are ignored.

3.5.2 Internal Trigger Setting
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When the internal trigger is entered, the operation menu proceeds accord-

ing to the following procedure.

Select the internal trigger. — Select the trigger direction. — Set the trigger level.

— Set the trigger hysteresis. — Set the trigger delay.
— Set the sampling time.

@Setting example

Enter the following settings.

Trigger direction:
Trigger level:

Trigger hysteresis:

Trigger delay:
Sampling time:

<Internal trigger>

ENTER]

<Trigger direction>

<Trigger level>

<Trigger hysteresis>

<Trigger delay>

<Sampling time>

UuP
1.5000mm
0.05mm
0.01 sec.
0.025 sec.
E-Edl |9t -EdG]
d [} '2' ] —U T
M@ Press @ or (@) to switch between
"up" and "down".
t - L " ENTER t l- "
= N0 R e gﬁnnn e
2000 00 L8 08 ERRRRRRN] Sl-'l-'l-'

2] Press [® to move to another digit.
Press ™ or (& to change the number.
b4 = k- R4S k-h45
T Ny T = Ecé )
LAY N s (H (R e p g X
wN Press [® to move to another digit.
Press @ or (2] to change the number.
’- . d: .-: ENTER) L t d ':=
Ly \nﬂ AL nn\‘En
L0000 A8 A [ 00000 A 8 [RXXpY)
@ Press [ to move to another digit.
Press ™@ or (2] to change the number.
L-SAPlER[k-5AP| [L-SAP
-~ E—— —
00250 ,uBea DO250

Press [ to move to another digit.
Press @ or () to change the number.

64



+ Enter the settings so that the trigger level and the sum of the trigger level
and trigger hysteresis become within 110% and 120% of the maximum
detection distance, respectively.

\l/_ Example: 2mm type sensor head
Trigger level: 2.2mm
POINT Trigger level + trigger hysteresis: 0 to 2.4mm

*The setting range of the trigger delay and sampling time is 0 to 99.9999 sec.

« If an interference prevention setting is given, the delay and sampling time
become longer. Check during actual operation.

3.5.3 Cyclic Trigger Setting

When the cyclic trigger is set, operation menus proceed according to the fol-
lowing procedure.
Select the cyclic trigger. — Set the trigger period.
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@Setting example
Change the trigger period from 1.0 sec. to 3.5 sec.

<Cyclic trigger>
Nad ENTER,
Ee D k

™~ o
SEL e | g

ENTER
- e Press [>) to move to another digit.

Press [¥] or (&) to change the number.

ENTER,

L-Fl [N
) | | g
350005 3.

o L

F L
T
(O

'-." J

C

The setting range is between 0.0001 and 99.9999 sec.

N

N e

If an interference prevention setting is given, the cyclic trigger period be-

comes longer. Check during actual operation.
POINT

Through zero setting (or cancellation), trigger direction change or scale
change, the trigger level and hysteresis are automatically adjusted to op-
timum values. If the trigger level and trigger hysteresis exceed the above
range, they are automatically contained in the maximum setting range.

Be careful if the trigger level and trigger hysteresis are nearly set at the up-
per limit of the detection range.
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3.6 Comparison with Previous Mean

Distance

With comparison with the previous mean, a moving mean of held values
up to the previous cycle is made the reference value (zero) to offset slow
changes caused by aging or temperature.
This function can only be made effective for the press BDC detection mode.
Zero setting is necessary at the reference position.
Even in the manual mode, comparison with the previous mean can be used
if the following conditions are satisfied.

* Internal trigger

+ Trigger direction: down

+ Bottom hold
To change the internal trigger delay time or sampling time, select the BDC
detection mode then select the manual mode.
Note that settings cannot be changed if the above conditions are not
satisfied.

A
Detected value
(held value)
rl— Positive
Upper limit s======- I tolerance
value Positive P Y---- Previous mean
tolerance I Negative
tolerance
Y
Negative -
tolerance
Lower limit 4======= y
value 0
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@Setting example

' . 4,
t.E }_,

(M|
|
a3

Press @ to select "CoMP".

Comparison with - e [ o o T
previous mean > RN - UL
afFF —aFF]

Press [V] to select "on".

gl x( ENTER -
Lo "'\'. , cant o
:':! '-l:» 2™ g.-

(0]

=

w
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4.1 Selection of Object to Be Detected

The GP-X series is configured before shipment from the factory so that lin-
ear accuracy is achieved for stainless steel (SUS304). If the material of the
object to be detected is other than stainless steel, change the setting.
After changing the setting, perform three-point calibration without fail.

Reference)® For three-point calibration, refer to section "4.2 Three-Point Calibration
(Linearity adjustment)" on page 71.

@Setting example
Change the object to "iron".

<Setting 1 mode>

':' E t - : ENTER) | ymy t =: H L ENTER) | ymy t\'. H L i
Dol LI g _S T8
082 M AT
Press(v]to select "FE".
- ENTER -

n‘lEhHL l'lEtRL

FEise FE

/ - -

"QuS" (SUS): Stainless steel (SUS 304)
"F £" (FE): Iron (SPCC)
"RL" (AL): Aluminum (A5052)

For other materials, contact us.

@Sensing range

The sensing range is specified for the standard sensing object (Stainless steel/iron).
With a metal other than the metals specified in the specifications,
multiply with the correction coefficient shown in the table below.

Check the effect with the actual machine.

Correction coefficient table

Sensorhéad | 5p.x3s, GP-X5S
GP-X8S, GP-X10M
Metal GP-X12ML, GP-X22KL
Stanless stel (SUS304), iron 1
Aluminum 0.5 approx.
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4.2 Three-Point Calibration (Linearity adjustment)

For the GP-X series, linearity adjustment in respect to the distance is made
before shipment from the factory with a set of a sensor head and controller.

If adjustment is made for the material to be detected and operating environ-
ment, linearity with increased accuracy is obtained.

@Setting example (In the case of GP-XC5S)

<Setting 1 mode>
RE

=
D [ A E

_____________________________________ o
. . 3-
<Calibration> | = R} il | g |2 Rk ik | Save common calibration data to 1
-y = A ﬁ:— four memories. i
T h Make the object come in contact
Y 821 with the sensor head.
PR Object ([T  Sensor head
ENTER N
R =
B N = _
PR
Press the key at the center
position (half the scale) of the || L
detection range. — Half the scale

(0.5mm)

=2
N AT

=

ih
Fg

Press the key at the |:|

maximum detection distanc:e_}| LFU|| scale
(full-scale) of the detection
range

cRL i;.i-‘ }
_

To set adjustment, press the =) key.

T

d o e

Press the key to return.

VAR Y

(1mm)

*|f the calibration position is unsuitable, an error is displayed. Press the
key to cancel and enter again.

*To cancel calibration in the middle of the procedure, press the
key.
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Calibration can be made in each memory for each object material. A total 12
sets of calibration data can be stored with a product with four memories and
three materials. Select "mEm-7]" in the calibration menu.

"0" indicates the current memory number.

To perform common calibration for four memories, select "mEm-A", and per-
form calibration for the current material. Use this mode during regular opera-

tion.

N/
N " For a column-shaped object, use display scaling or analog voltage output

scaling instead of three-point calibration for better linearity.
POINT

Three-point calibration cannot be performed in the interference prevention
state. If sensor heads are installed close together, turn on each individual
unit to perform three-point calibration.

%
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4.3 Judgment Output Setting

4.3.1 Judgment Hysteresis
Determine the hysteresis of the upper and lower limit values.

Enter the value corresponding to the display.
The hysteresis is defined inside the upper or lower limit value (in the GO

area).
Enter the setting corresponding to the displayed value.

Enter the value so that the following equation stands true:
Upper limit value (H-thr) - hysteresis width (o-hys) > Lower limit value
pont  (L-thr) + hysteresis width (o-hys)

¥ leydey)

4.3.2 Output Style Selection
The output style of the open collector output (HI, GO and LO) issued upon
deviation from the tolerance judgment value can be selected.

Function No. Name Description of action
The tolerance judgment output is issued from a N.O.
.. N.O. output contact (contact A).
The tolerance judgment output is issued from a N.C.
N =8 N.C. output contact (contact B).

N.O. : normally open
N.C. : normally closed

Reference)® For the judgment hysteresis and output style selection method, refer to

page 75.
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4.3.3 Output Delay

Select the off-delay timer setting from the options shown in the table below.

Indication in lower line Delay Description of action
HH No delay | No delay

HHH 100ms 100ms off-delay

cno 200ms | 200ms off-delay

I 400ms | 400ms off-delay

I 800ms 800ms off-delay

I 1,000ms | 1,000ms off-delay
Judgment output is held until the reset
(]
ho id Hold signal is issued.
Off-delay timer

The timing for switching the judgment output from ON to OFF retreats with
the timer setting.
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The timing chart is shown below.
[Timer type and change in GO output (in the case of "to" timer setting)]

Regular output ON
(without timer) OFF e o ——
| i to
ON —
Off-delay timer [
OFF e E —

+ The delay becomes longer with the interference prevention setting.
\ |, Actually operate to check. For details, refer to Section "4.7 Interference
prevention Setting" on page 90.
ront  * If the number of connected units is as large as eight, the delay is 12.8
times (19.2 times with GP-X22KL) that of a single unit.

~N
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@5Setting example
Set the judgment hysteresis at 0.0100mm, output style at normally closed

(N.C.), and output delay at 100ms.

<Setting 1 mode>

A
Judgment output | |

setting
. I gl [ Set
<Judgment hysteresis> | o = 44 G , a- R4S dm-h4S
Ay My iy N T AT i
LAl 18 08 PLEXERRREREN B AT
™ Press [>) to move to another digit.
Press[¥]or (&) to change the number.
A / Set
- et e —
<Output style> - ':= - ':= - n::
~ ~
LD, — S
© Press(™¥Jor (2] to select "nc".
, Vel J Eo Set
<Output delay> ':!‘!:“.'Z: ".l"Z“.\".: ':'-{-J'Ll::/
[y " ™ " eEmemr
! PLINE DL RS

Press(¥Jor (&) to select "100".

Press the key. The indicator is not lit to return to the detection state.

\@/

POINT

If "n.c." is selected as an output style, output is temporarily issued immedi-
ately after the power is turned on.
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4.4 Display Scale

Define the display range of the detected value. The distance of the detected
object from the sensor head is displayed with the factory shipment setting.
With the scaling function, you can arbitrarily change the value displayed ac-
cording to the detected value. A displayed value can be entered at an arbi-
trary distance.

The setting method includes three variations: one-point scaling, two-point
scaling and INV.

Or select the default setting to return to the factory shipment state.

Only the displayed value can be changed with this function. To change the
analog voltage output according to the detected value, use the analog volt-
age output scale.

@]
0
(V)
©
—
D
=
»

Note : If the voltage (volts) is selected for the display unit as described
in section "4.6.2 Selecting the Display Unit" on page 87, the
displayed scale agrees with the voltage output scale. Use the
voltage output scale.

4.4.1 One-Point Scaling

Only the offset changes while the span of the displayed value remains un-
changed. One-point scaling includes a "SLOPE" function with which inclina-
tion changes around the point designated with scaling.

*In the case of reverse inclination

- Change "0.5mm 0.5000" to "0.5mm 1.5000". * Reverse inclination with "SLOPE".
Display Display
3.0000 3.0000
Display
2.0000 f---=--------~ , 2.0000
i 1.5000 1.5000
i |:> 1.0000 |:> 1.0000
0.5000 |- - .
O.5Imm 2n|1m 0 :0.5Imm 2mm 0 0.5mm 2mm
\\ I //

If the height detection mode is selected, the inclination becomes negative.

POINT
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@Setting example

<Setting 1 mode>

SEE- {[E®|AERRL

—_——])——_———

/
<Display scale> g - o
Py d-3el | =25 d-Bel
dEFLE derbed
Press[V]to select "1-ScL".

TS =
d-%el 'Sc
(o0 o)1
—t=-4hcil? Q-
Press (V] to select "SLOPE".
ENTER)
Press [>)to move to
another digit.
<Value entry mode>  Press Mor(A)to <Value entry mode>
A change the number.

W ENTER] N
DR S 65200 noonn
YL YR 00 09 070 MY
[RERERERER L0080 08 0.0 0.0 L0080 0.8 0.0 0.8 0000 08 08 0

Press and hold ).
<TeaChing de> Press [>)to move to
S another digit.
T .S (RN H( Press (V] or (&) to
[ Xx] n . Kx | change the number.
AN AN L " C
04, 2000 0.0 0
After teaching, the value C :‘H : 1 : =
entry mode starts. e
ENTER)
A
| 35330
) - ENTER) ) - e
SLoPE AoPE SO0
Ve = ol
P Lot PN ) =F
™)
\/
. o ENTER) o ¥
= LN =4 P QI
= y = e
PLL :ﬁus:‘set ) lhl_t':g

+ Enter the detected value on the upper line and the value to be displayed
on the lower line.

ML/« If the setting is incorrect, an error is displayed. Press the key to
cancel the error and repeat entry.

POINT  <Setting error>

+ The detected value is beyond the detection distance range. (Also, the full-
scale value cannot be entered.)
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4.4.2 Two-Point Scaling

The span (inclination) and offset of the displayed value can be defined arbi-

trarily.
-Set P1 (0.5mm) at "0.0000" and P2 (2mm) at "3.0000".
Display
3.0000
Display
2.0000 f----=--------- 2.0000

U

0 0k
2mm /).Smm 2mm

+ Enter the first and second points.
+ Enter the detected value on the upper line and the value to be displayed

@]
0
(V)
©
—
D
=
»

on the lower line.
If the setting is incorrect, an error is displayed. Press the key to
cancel the error and repeat entry.
<Setting error>
S The detected value is beyond the detection distance range.
+ The detection value of the first point is equal to or larger than the
detection value of the second point.
+ The displayed value of the first point is equal to the displayed value of the

second point.
* The span (inclination) becomes more than the value of (16 devided by the

POINT

detection range) times.
(Scaling is possible up to 16 times for 1mm type, and 3.2 times for 5mm

type.)

+ To reverse the span (inclination), select "SLOPE" of one-point scaling or
use the INV function.
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@5Setting example

<Setting 1 mode>

SEL- {|E[AELAL
- Coaec
PO

<Display scale>

= -
d-Set B2 d-9c)
ol ¢ ISy L
dEFLE —AEFL BT
Press [V] to select "2-ScL".
Y
.’ - E: - ] Hﬁﬁb ‘1 "l ) ‘HMHHB
D R g -, D ':l Cn ¢
~ [ '
—,E < '.:l =T P - =
Press(¥]to proceed to the second point.
Press to move to Press to move to (@)
another digit. another digit. >
<Value entry mode>  Press @or (Ao <Value entry mode>  Press @or (A to o
change the number. change the number. O
T N 0T T T T 00T T D
(AR R RN L0800 08 08 o S N0 00N (=N AR A] IR AN ~
YR Yy Ry] SEm T _u'ui'n'u‘ln MY Iy Iy
120,08 0.0 1.8 00 L2000 00 0.0 00 00,00 0.0 0.0 10 PLAR R P AN Ry ER]
A
Press and hold e, ENTER)
. Y
<\Teach|ng mod/e> =_= .:‘ =.= =.= =.=
RSN DTED LGRS
g LR P00 00 00 0N
0000 00 00 10

After teaching, the value
entry mode starts.

Press [[>)to move to
another digit.

<Value entry mode>  Press Mor(B1to <Value entry mode>
change the number.
o I B Yy B Yy vy
d-Scl =) it ;;E.Eu!.".l ;;E.Eu!.".l B .00 0 0
P.2 Snmnn ITITOTET ITITETIT ohh
o 00 L8 00 | RO N WO N ) o 08 00000 Py s N RN
A A
Press and hold [eve). l
<Teaching mode> Z;%?ﬁ%gtﬁlmoveto
b Press (] or (&) to
Dm0t 08 8 08 [ changeiEhe num@ber.
> T -
Iy
200 00 00 00 \.;’_ I
After teaching, the value AT
entry mode starts.
ENTER,
A
hhihiy
200 08 00 0
hhn
S0 0 0
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4.4.3 INV Function
With both the one-point and two-point scaling, use the INV function to re-
verse the inclination. However, the INV function reverses the inclination
around the 1/2 F.S. point, different from "SLOPE" of one-point scaling.

2.0000 | ------------- , 2.0000
: I:> 1.0000
0 : 0

2mm

@Setting example

<Setting 1 mode>

\ C v | &
': il 1 - |‘.':

o
> S —
515

0
(|

@]
0
(V)
©
—
D
=
»

<Display scale>

Press to select "d-Inv".

A
nl ENTER
d-Sct 20 tay
e o] _ 7
—Q T /an’F\
™
; ;
ll'l!_l\ § ST ARY]
PN oM
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4.5 Analog Voltage Output Scale

Define an analog voltage output range in proportion to the detected value.
The full-scale is set in the range from 0 to 5.0V before shipment from the fac-
tory.

An analog voltage output range, inclination and other features of the detect-
ed value can be entered.

The setting method includes three variations, similar to the display scale:
one-point scale, two-point scale, and INV.

Or select the default setting to return to the factory shipment state.

Only the voltage output can be changed with this function. To change the
displayed value according to the detected value, use the display scale.

@ However, if voltage (volts) is selected as a display unit, the indication
changes after analog voltage output scaling.

4.5.1 One-Point Scaling
Only the offset changes while the voltage output span (inclination) remains
unchanged. With one-point scaling, a "SLOPE" function is available with
which the inclination reverses around the point designated for scaling.

- Change "0.5mm 1.2500" to "0.5mm 1.5000". - Change the inclination with "SLOPE".
Voltage Voltage
V) V)
Voltage 5.2500 5.2500
V)
5.0000 f------------- , 5.0000
1.5000 | 15000 -3
: |:> 0.2500 |:> 0.2500 |
1.2500 |-
' ' ok -2.2500
0.5mm 2mm 0.5mm 2mm 0.5mm 2mm
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@Setting example

<Setting 1 mode>

SEL- {|BB[AELAL

Analog voltage

I D g 'El D L =R ':.l [ .l.
output scale X P
T cTy
C“:! L:Z )lh-' '-'C:’

PRI
o-Sel BB 1-5¢cL
S 5 oV P - !
At 2] 0
Press (V] to select "SLOPE".
Q
g
@ Press[>)to move to
N another digit.
<Value entry mode> Press Wor (Ao <Value entry mode>
\ change the number.
Ty Ny kY T T e [ v
0000 00 0008 PyE RO RO &Sﬂsa \I.I.t (N}
LR xR xRX] R RxRX] Xl xRxixl eI
alolad fad 08 00 fatolad 08 020 00 000 00 00 00 PLAR R R
Press and hold[eves). l
<Teaching mode> Press[>)'to move to
S o o v v e another digit.
‘:l_t.':n_u_u_u:“ Press (V] or (&) to
e T Ex change the number.
Upper line: Detected e
~ distance value  After teaching, the value
Lower line: Output voltage  entry mode starts.
value
ENTER)
A
| = 05000
=X~ Cy .o el b0 0S L
SLoPE SLolfE i
Fu Ve I AN
L2 LN X=X
™)
\
' oC C o
RN =R Andrg
- ] TN
PLL g,..ul_:':,Set (N X}

+ Enter the detected value on the upper line and the displayed value on the
lower line.

NV If the setting is incorrect, an error is displayed. Press the key to

\@/ cancel the error and repeat entry.

= <Setting error>

+ The detected value is beyond the detection distance range. (Also, the full-
scale value cannot be entered.)

+ The voltage output setting exceeds +5.5V.
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4.5.2 Two-Point Scaling

The span (inclination) and offset of analog voltage output can be set arbi-

trarily.
+ Set P1 (0.5mm) at "0.0000" and P2 (2mm) at "3.0000".
Voltage
(V)
Voltage 5.0000 -_““_““_“:'75
(V) |
50000 ———————————— 30000 1

U

0 of-
2mm /).Smm 2mm
-1.0000

« Enter the first and second points.
+ Enter the detected value on the upper line and the displayed value on the

lower line.
If the setting is incorrect, an error is displayed. Press the key to
cancel the error and repeat entry.

<Setting error>

* The detected value is beyond the detection distance range.

* The detection value of the first point is equal to or more than the detection
value of the second point.

+ The voltage output value of the first point is equal to the voltage output

N

~ e

POINT

value of the second point.
* The span (inclination) becomes 3.2 times the default inclination or more.

« To reverse the span (inclination), select SLOPE" of one-point scaling or
use the INV function.

83

¥ leydey)




@Setting example

<Setting 1 mode>

':. '.: =: - = ENTER) |y, t

Analog voltage

o-9cl 225l
output scale - R
P dEFLE| [HEFLE]

- - q ] ENTER) j .: )
R = - Ny ST as L (<
_‘J P e B P - !
R T K] .
Press [V]to proceed to the second point.
9 ENTER)
Q
= Press [>)to move to Press @to move to
D another@diqit. - anothe%git. -
N Press or to Press or to
y <Value entry mode> change the number. <Value entry mode> change the number.
000 [ v T 0 v L0 T 0 T ™
JHHHHH ENTER) i ou USUU ENTER R -CIJI-IIJ \UCUBI'I
eIy T l'll'll'll'lll MY N YTy
P08 00 08 1Y P08 08 0.8 00 P00 00 L8N PLAR IR RER PYARE R IR R
A
Press and hold[ave) . e
. \/
<Teaching mode> B S E E E
DLIAHE 3 AhhhniE
- .-‘ ,.‘ = P08 00 08 1Y
Upper line: Detected B0 0N 00
distance value After teaching, the value
Lower line: Qutput entry mode starts.
voltage value Press [>)to move to
another digit.
Press or to
! <Value entry mode> change@he num@ber_ <Value entry mode>

I LY Eamrmvrm v o >
2-Sel B9 U (B gt connnn B9 200D
0.2 iy Yy T MG
[ 2000 08 08 1 2008 08 08 1 2000 08 0 1 gAY
A A
Press and hold[ved).

<Teaching mode> Press [>)to move to

> another digit. @
. L Press or to

A J changet®he number.

0T

SRt
After teaching, the value —4nonn

— 23 X
entry mode starts.
ENTER)
A

So000
.00 08 00 0

=0

pRRERRERR
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4.5.3 INV Function
With both one-point and two-point scaling, use the INV function to reverse
inclination. However, the output reverses around the 1/2 F.S. point, different
from "SLOPE" of one-point scaling.

2.0000 f---==--=----- . 2.0000
! I:> 1.0000
0 : 0

2mm

@Setting example

@)
<Setting 1 mode> o
ol - L o =L
SEL- ([ER[AELRAL 5
mis =
Press (V] to select "o-ScL".
B
Analog voltage oo EVED) |y = o o
[ Mg ) — W dnn
output scale T =AY 'l ¢ 1
P dEFLE “dEFLE]

Press(¥]to select "o-Inv".

A
- -- ENTER, ‘-
= .Zl'.!. < )
= ’, B ol nid &
L LYY L LN
A
‘- ENTER, ‘-
AN ) e LX)
P LNE 0%
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4.6 Display Setting

4.6.1 Selection of Data Displayed in Upper and Lower Lines

The items displayed on the panel in the detection state can be designated.
In the factory shipment state, the "HI/LO detected value" is displayed on the
upper line (orange) and the "GO detected value" on the lower line (green).

| GP-X series  CE€
(R R | Upper line (Orange)

ID’H ’:Dz H ’:Dz ’:Dz i Lower line (Green)

L0OGOOH O @ .
TIMNG (O ) eﬁi

Cwd (V][] s

@Setting example

<Setting 1 mode>

t - : ENTER) '- E

@]
0
(V)
©
—
D
=
»

L
(]

<Upper line setting>

X} ENTER)
UPPE, |ED[UPPE, |
d E F L t jl:‘ E F :_ k:‘DefauIt
- < ) ) In the case of voltage
™M@ ™ = | Distance detection output display: "volt"
o b i | Various hold values
' ] ). | Calculated value (Note) Press(¥Jor (Alto
. select the item.
H - t :-. »~ | Upper limit value
L - t h ™ | Lower limit value
o o _ Press to set.
il = N d Lower line display item
(name)
i i ENTER)
<Lower line setting> L o n:u E - =. o '.;E -
| R [}
d E E LG d E :‘E: Default In the case of voltage
o~ | Distance detection output display: "voLt"
h () :_ d Various hold values @ =
Note: With this function, calculation can be made ’ Press |V Jor to
with the optional controller communication c H w £ |Calculated value (Note) select the item.
unit. H - t :-. »~ | Upper limit value
If calculation is not made, a random value is .
displayed. L = & e |Lower limit value Press to set.
':' oon d Upper line display item
(name)

Define the upper and lower lines through a series of operations.
If the default setting is selected on the upper line, the default setting is
restored for the lower line, too.
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4.6.2 Selecting the Display Unit

Distance display (mm) or output voltage display (volt) can be selected.

With the distance display (mm), a value after display scaling is displayed.
With the voltage output (volt), a voltage output is displayed so that the dis-
play scale agrees with the analog voltage output value.

@Setting method

o 9P |ED UPPER
dEFLE
b o
Press [¥] to select "unit".
vy l. T v ¢ ’_
Cad 'k. - CLAIL-S 0
707 PLLLLNE 8
Press [(¥Jor[A)to switch between "mm" and "volt". §
ENTER £
Mootk SR L
wobk] Lk
Z R D] [N

If voltage output display is selected, the display scale cannot be changed.
Change the analog voltage output scale.
\ |, To return the analog voltage output and display to separate settings, select
"mm". After the procedure, the factory shipment display scale is restored.
ront  Define the display scale again.
For details of display scale, refer to section "4.4 Display Scale" on page 76.
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0
(V)
©
—
()
=
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4.6.3 Power Saving Mode Setting

After settings are entered, you can turn off the digital display to save power.
This function is especially useful to reduce power consumption in a system
with multiple controllers.

@Setting method

d =SP ENTER L:PPEI'
dEFLE
Press([¥] to select "Eco".
- ENTER)
Lo Eco |
[} F F —Q F F:*
Press@or@to select "on".
Eco [ Efco
L 110E Dy

After the power saving mode is selected, the digital display is only unlit in

the detection state.
Press any key to display for ten seconds then the digital display goes out
again.

POINT
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4.6.4 Display Refreshment Period Menu and Display Places Setting
The display refreshment period and the number of displayed digits can be
changed.

1) Display refreshment period
The refreshment period of the displayed value can be changed.
Select the refreshment frequency per second.
The factory shipment setting is "20". (20 cycles/sec.)
2) Number of displayed digits
Designate the position of the decimal point. Designate the position from
the right end with a number between "1" and "5".
The factory shipment setting is "5" for type with 5mm detection range or
"4" for type with 10mm detection range.

@Setting method

<Setting 1 mode>

— Y =
SEE- U E® AEER

‘
d 'SP ENTER) L;PPE'.
dEFLE
™
<Display refreshment period> ENTER Press (V] or (&)
play P [ F "» 5 ='| | ” F n‘\S ='| to select the item.
E E - E B:“ZO cycles/sec.Press
to confirm.
@ { B 10 cycles/sec.
S 5 cycles/sec.
E 2 cycles/sec.
= 1 cycle/sec.
<Number of displayed digits> [ ¢ ¢ ¢o FTARTY Press (V] or (&)
ot L.: o '\Lc, Display example) to select the item.
2 — aJ"1.2500"  Press
._: " 250" to confirm.
4|25
2 | "1.2" (Last digit discarded)
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4.7 Interference Prevention Setting

Connect the interference prevention output (terminal No. 7) at the external
terminal and the interference prevention input (terminal No. 16) to switch the
detection action alternately to prevent mutual interference from occurring.
Because the detection action switching signal is automatically generated,
there is no need to supply pulse signals for switching the action.

Designate one controller as a master, while designating the others as slaves
to validate interference prevention.

To mount sensor heads close together, perform three-point calibra
tion for each unit first. In the interference prevention state, three-
point calibration cannot be set.

|
> If "master" or "slave" is designated without connecting the external

terminal, the correct function will not be obtained.

@]
0
(V)
©
—
D
=
»

POINT

If the interference prevention function is used, continuity in sampling is lost
and measurement is made intermittently.

@Connection method
Example of connection of three units

1) Connect interference prevention cables and turn the power on.

Controller 1 Controller 2 Controller 3

INT.Pout ' (:) : ' O ' ' C :
Interference ; : ; I ; I
prevention output ' ‘ ' : '

[ Interference ] I :
prevention input  |*--------- ' '

2) Designate controller 1 as a master.

<Setting 1 mode>

REE- V[ED ARk RL
L g
P R R )
lPress ™ to select "Int_P".
tnk P B =n’|\t_-|°
o F F — 2 :‘ F"
< Interference prevention setting Press [¥] to select "master".
mode :
\int__P ENTER, ln'lt--P
—ARSErT st | ARSESF
(Master)
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3) Designate controllers 2 and 3 as slaves.

=n'|" P =ﬁ\t_P

Qe a
QFF jﬁFFE—

Press [¥] to select "slave".

bk P ED | tak L P
CSLRWET set | SLRAWLE

(Slave)

2

@ Timing chart of interference prevention action

t1
+ ' Oscillation stop (measurement value hold) interval o '
|l ——
Controller 1 CSTEnE leasuremen
(Master) to —| 12 |
t1 (@)
>
QO
©
Oscillation stop (measurement value hold) interval @
Measurement Measurement =
Controller 2 ~
(Slave) i
t1
M t
Controller 3 easuremen
(Slave2)

t1 2

GP-X3S, GP-X5S, GP-X8S
GP-X10M, GP-X12ML

GP-X22KL 1.0ms | 1.4ms

1.5ms | 0.9ms

If the interference prevention input and output cables are not connected
correctly to the external terminal, detection is stopped and the correct ac-
@ tion is not obtained even if the interference prevention function is validated.

If the interference prevention function is used, the trigger delay, sampling
time, cyclic trigger interval and output delay settings vary according to the
measuring time ratio (duty) determined by the number of connected units.

Number of connected units and measurement time ratio

2 units 3 units 4 units 5 units 6 units 7 units 8 units
GP-X3S, GP-X5S, GP-X8S
GP-X10M, GP-X12ML 3.2 4.8 6.4 8.0 9.6 11.2 12.8
GP-X22KL 4.8 7.2 9.6 12.0 14.4 16.8 19.2

<In case the different models are mixedly used >

(Example)

2 units of GP-X12ML and 6units of GP-X22KL (total 8 units) are used:
The measurement time ratio of GP-X12ML is 12.8 times each.
The measurement time ratio of GP-X22KL is 19.2 times each.
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Setting items related to time:

Trigger delay, sampling time, cyclic trigger, output off-delay

For example, with a "1.0 sec." setting of the cyclic trigger in a system con-
necting three units, the actual period becomes 4.8 sec. To obtain a 1.0 sec.
period, enter "0.2083 sec."

If sensor heads are mounted close together without using the interference
prevention function, reserve the distance specified below.

In the case of an opposing installation layout
pposing y Model No.of A (mm) | B (mm)
e As| sensor head
I | [ M GP-X3S 15 9
GP-X5S 30 11
In the case of a parallel installation layout GP-X8S 40 15
GP-X10M 40 15
[ Tm— GP-X12ML 170 50
B
GP-X22KL 200 200
?7:@@:

Communication error by the calculation between controllers in the in- >
tererence prevention function ON state

1) If a calculation setting is used in the the intererence prevention function
ON state, the time to take for detecting signal transmission errors is lon-
ger according to the No. of the connected units. (For 8 units connected, it
takes approx. 2 min. max. ) Take care when an error occurs.

2) In case a calculation setting is used in the the intererence prevention
function ON state, if the averaging frequency exceeds 4,096 times, a com-
munication error occurs when the power is turned ON. In order to avoid
the communication error, set the averaging frequency as less than 4,096

times.
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4.8 Memory Switching Method Setting

To switch the memory number for storage of settings described in sec-
tion "3.1 Memory Selection", there are two methods: panel key operation

method and external input method. Select the appropriate method otherwise
memory switching will not occur.

The factory shipment setting is panel key operation.

@Setting example
To change panel key operation to external input

<Setting 1 mode>

g ‘ hud ’
CEE- V[E® AEkERL
c.nu' @)
R R 2
Press [¥] to select "mem-c". %
s N
!’lEl’l'l: = nFn'lz
PR!’IEL ‘PQﬁq_l I

Press[¥or(a)to select "Ext".

ENTER

Set

‘ﬂ

=
ey

l:l'
"."l

5l 4

=
s

Reference® For memory switching using external input, refer to section "1.5 I/O Circuit
Diagrams" on page 14.
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4.9 Initialization to Factory Shipment Setting

Factory shipment settings other than the calibration and sensor head re-
placement mode can be restored.

Referencey For the initial setting items, refer to section "2.4 List of Factory Shipment
Settings" on page 43.

@Setting example

<Setting 1 mode>

':'tt- = ENTER 'ttHL
el X I e
i
o Press [®Jto select "Inlt".
> :
5 - ____
©
o
1 . ™ ENTER . ™
g v a2 | Press [ to initialize, then the
o — i M detection state is indicated.
« Initialization takes about four seconds.
+ Power must be turned off then on again with 1.06 or earlier software
M/ versions.
+ To initialize the calibration and sensor head replacement modes, restore
POINT the default sensor head replacement mode.

For details, refer to section "5.4 Sensor Head Replacement Setting" on

page 108.
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4.10 Panel Key Lock

Use this function to prohibit key operation on the front panel. Erroneous
operations of operation keys can be avoided. If any key is pressed after the
panel key is locked, "KEY LOCK" is displayed for about one second. The
panel key can only be locked in the detection state.

@Setting example
Lock the panel key.

<Detection state>

y
Panel key lock ON Y]
’

Unlock the panel key.

Panel key lock ON Dalll)
y M
oo
Press and hold any key for more than two seconds.
Panel key lock OFF P
e
FrEtf

If zero setting from the external terminal is used frequently, use the panel
key lock function to protect the memory.
(The maximum memory writing frequency is 100,000 cycles.)
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5.1 RS-232C Communication Setting

5.1.1 Communication Specification Iltem

(@)
o
)
°

(=g
9]

-

o

Function Name Options of mode
LIS | 115.2k
SO0 | 57,600
38400 | 38,400
bPS| bps Baud rate {9200 | 19,200
Q208 | 9,600
Y200 | 4,800
S400 | 2,400
odd | ODD
PRr k| parity Parity Eufn | EVEN
nont NONE
StaoPh | stopb Stop bits E: ;

*The data length is fixed at 8 bits and flow control is not made.

<Option mode>

SEkal

ENTER

5.1.2 Setting Procedure

@Setting example
Change the baud rate from 19,200 bps to 9,600 bps.

<Baud rate>

Reference)® For details of the RS-232C communication function, refer to "Chapter 6

d3de B9 aPS
bPS 2200

l@

E‘ 3 P <Parity>

PRe

l@

E E: E c <Stop bits>

SEoPhb

ENTER

\ /D'

YN
YL
D]
£

@2

afs

PRl

Set

W
L

o LT
Dt
D]

RS-232C Communication Function" on page 111.
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5.1.3 Connector Pin Layout on Controller Side

@Connector pin layout PinNo. | 1/0 Signal name
1 ouT SD (TXD)
2 IN RD (RXD)
3 ouT RS (RTS)
4 IN CS (CTS)
5 IN DR (DSR)
6 — SG (GND)
7 IN CD (DCD)
8 ouT ER (DTR)

Applicable connector (Reference): TCP6180 (Hoshiden)

®\Wiring example PC-AT compatible
GP-X series Pin No. | Signal name

Pin No. | g B b
] SD—I -2 RD o
2 | RD .. 3 SD B
3 RS 4 ER i
4 CS o= 5 SG
5 DR 6 DR
6 G 7 RS
7 cD P 8 CS
8 ER, 5 9 R

RS-232C cable (3m): Use ANM81103

Note: "RS"and "CS" are not used for GP-X series. Deselect flow control on the PC side.
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5.2 Settings Related to BCD Output Unit (Optional)

5.2.1 Overview of Specifications of BCD Output Unit

High-speed digital output can be obtained through connection of a BCD
output unit (GP-XBCD) (optional) and a cable with connector on one end for
BCD output unit (GP-XBCC3) (optional). Digital output is superior in regards
to resistance to external noise when compared with analog output, and sta-
ble and high resolution can be obtained without filter circuits.

For CE compliance, mount an EMC compliant ferrite clamp to the BCD output
cable with the connector on the single side. (For details, refer to page 11.)
[Recommended product: ZCAT2035-0930A made by TDK Co., Ltd.]

When the BCD output is used, analog voltage output cannot be used.
Make sure that the detection sampling period changes. If an analog volt-

age output is connected to external devices, disconnects.
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i Cable
Terminal Name Detailed description
No. Color of insulator|  ID mark
1 A0 1x Red, 1 pc.
Orange
2 BO 2x Black, 1 pc. Units digit of
3 co 4x Red, 1 pc. | setting
Gray
4 DO 8x Black, 1 pc.
5 A1 1x ) Red, 1 pc.
White
6 B1 2X Black, 1 pc. Tens dlglt of
7 C1 4x Red, 1 pc. | setting
Yellow
8 D1 8x Black, 1 pc.
9 A2 1x . Red, 1 pc.
10 B2 2 Pink Black, 1 pc
X . -
» 1P Hundreds digit | BCD output of measured value
11 Cc2 4x Red, 2 pcs. | of setting
Orange
12 D2 8x Black, 2 pcs.
13 A3 1x Red, 1 pc.
Gray
14 B3 | 2x Black, 2 pcs.| Thousands digit
15 C3 | 4x _ Red, 2 pcs. | of setting
White
16 D3 8x Black, 2 pcs.
17 A4 1x Red, 2 pcs.
Yellow
18 B4 2x Black, 2 pcs.| Ten thousands
19 c4 4x Pink Red, 2 pcs. | digit of setting
in
20 D4 8x Black, 2 pcs.
21 POLE Orange | Red, 3 pcs. |Polarity signal output| High(OFF): 4+, LOW(ON): —
L N ffecti t
22 | VALID Orange |Black, 3 pos.| VALID output | —O% (ON) upon effective data
output.
Input from an external device for holding
23 HOLD | — Gray |Red, 3pcs.| Holdinput data output. The data output is retained
while the input remains low (ON).
24 Gra Black, 3 pcs.
GND Y PES-1 Ground
25 White | Red, 3 pcs.
- — White |Black, 3 pcs. —_— Not used.
— Shield Connected to 0V inside.

2%1: The cable marked with three black dots on a white background is not connected.
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The BCD output does not support decimal point shift caused by carry-over.
Therefore, select "4" in advance for the number of displayed digits if a deci-
mal point shift is foreseen. For the setting method of the number of displayed
digits, refer to Section "4.6.4 Display Refreshment Period Menu and Dis-
play Places Setting" on page 89.

Do not use the cable with three black ID marks on the white background of
the insulator though it is not connected.

The shielding wire with OV is connected inside.

WTiming Chart

@ Action of continuous sampling (without HOLD input)

High (OFF)
HOLD input
— S— Low (ON)
Sampling period: 50 s
4004 's or more — High (OFF)
VALID output
( Low (ON)
15 us

))
Dgta 'refreshment Data 1 Data 2 Data 3 Data 4
inside controller
BCD data output [
SS X Data 2 X Data 3 X Data 4

Keep the HOLD input at the high level to output the measurement data for each
sampling period.

After data output is set, the VALID output becomes Low (ON).
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@ Action with HOLD input

High (OFF)
) 400 s or more
HOLD input
Low (ON)
50us 400u s or more
15us
High (OFF)
VALID output
— Low (ON)

Data refreshment ><
inside controller X SS X Data 1 X Data 2 X Data 3 X Data 4
BCD data output x X SS X Data 1 X Data 4

If the VALID output is Low (ON), the BCD data is output after 400us or more
since the falling edge of the HOLD input, and it remains output while the VALID
output is Low (ON).
If the VALID output is High (OFF) and the HOLD input is Low (ON), the BCD
data output is maintained after the VALID output has become Low (ON).
The VALID output becomes High (OFF) after approx. 400 s or more since the
HOLD input becomes High (OFF).
If the HOLD input remains High (OFF), continuous sampling at a sampling
period of 504s occurs.
Note: If the BCD output is valid, the sampling period of the GP-X controller
becomes 50us (sampling frequency: 20kHz).
If the BCD output is valid, the analog voltage output is invalid.
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/O Circuit
Output circuit diagram (terminal No. 1 to 22)
Positive logic. Nch MOS FET open drain

. Load
4
50mA max.
=

T DC power supply

Main circuit

777

Internal circuit Users' circuit

Input circuit diagram (terminal No. 23)

Vce

Input | |nput :  Non-voltage contact or
NPN open-collector transistor

GND j{ or >|
/
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Main circuit

Internal circuit ~<————— Users' circuit

5.2.2 BCD Output Selection Procedure

@Setting example
Change the "invalid output" setting to "valid output".

[
|
<Option> :
SEtof |BD1[232¢
| P S
[
- | Press(¥Jto select "bcd".
<BCD output invalid>
BCD output> \ >y
unit setting oc ‘:_‘, o | B © c\d (A
DO j':‘ (kg
|o
<BCD output valid>
oo I P
u L\’# v A ENTER u L ur 1y
— QT Do )
Set
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5.3 Settings Related to Controller Communication Unit (Optional)

5.3.1 Overview of Controller Communication Unit

Using the controller communication unit (GP-XCOM) (optional) and link
cable for controller communication unit (SL-F150/F250/F1000) (optional),
data communication among multiple controllers becomes possible, and
calculation between two units, setting data transfer, multiple settings via RS-
232C can be used.

Up to eight controllers can be connected. Values detected at two arbitrary
units can be calculated, and judgment is issued for the result of the
calculation.

Using commands in communication via RS-232C, entry of conditions to
connected controllers or data loading can be easily made.

Through combinations with optional intelligent monitor software (GP-XAiM)
(optional), data can be analyzed through various data entry and data
buffering.

Each controller of the connected network must be given an address.
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Give the address setting at each controller.
Turn the terminator switch on the GP-XCOM controller located at the end of
the network.

*Note that calculation is disabled if the same address is given to two or more
controllers.

When GP-XCOM is used to link controllers to calculate, the calculation
sampling period varies according to the number of connected units. The
sampling period is approx. 800 u s if eight units are connected.

The sampling period may vary according to the quality of the communication
signals.

Take care of the following when using GP-XCOM.

1) Calculation between two units can be made only in the manual mode for
normal measurement. If holding measurement is selected, calculation is
disabled. As well, a trigger input setting disables calculation. In summary,
check the following setting items.

+ Set the application mode "&P P {" as the manual mode "Any,RL"

- Set the holding measurement selection " gl d" as the normal measure
ment "anankE".

- Set Trigger selection "t » {L" as the none "nanf".
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2) The sampling frequency of the calculation [No.of connected units] Sampling frequency
conducted between two units varies accord- 2 200 s approx.

ing to the total number of units connected in 1 300 43 approx.
6 600 (s approx.
the network. 8 800 'S approx.

3) As an analog voltage output, the voltage
detected at one unit is output, instead of a
value calculated for the two units.

When GP-XCOM is used, controllers cannot communicate if their software
versions are not compatible. Check the software version while referring to
Section "5.5 Software Version Display Menu" on page 110, and use a
correct combination.

* Ver. 1.06 or earlier version with Ver. 1.06 r earlier version: Possible

+ Ver. 1.06 or earlier version with Ver. 1.10 or later version: Impossible

* Ver. 1.10 or later version with Ver. 1.10 or later version: Possible

5.3.2 Connection of Controller Communication Unit and
Address Setting

1. Mount the controller communication unit (GP-XCOM) to the controller.
For details, refer to section "1.7.2 Mounting the Option Unit" on page 20.
Use the accessory fitting, fix GP-XCOM.

Be sure to turn the power off before starting mounting.
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2. Connect GP-XCOM using the link cable for the controller communication
unit (SL-F150/F250/F1000).

3. Turn on the terminator switch of GP-XCOM located at both ends of the
network, and turn off the terminator switch of the other GP-XCOM.

Controller communication
unit (GP-XCOM)

< Link cable for controller communi-
cation unit (SL-F150/F250/F1000)

Terminator switch ON

[ Terminator switch OFF

Terminator switch ON
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4. Turn the controller on and assign an address to each controller according
to the following procedure.

(PSelect one (master) beyond the connected controllers and perform

automatic address assignment. The address of the selected controller

becomes "0".
|
<Option> :
SEtof D1 [232¢
| bPS
|

Press [¥]to select "com".

\ <Manual setting>

y
<Address setting> oM ENTER P‘ d ENTER) H d N
Rodr K Pk
[N
Ad Ad
o N T ™
LN X

(2)Set the address at each of the other controllers in the network.

Radr Rodr dant ‘
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/

\ |

Press the key twice to determine the address.

Similarly, set the address at other controllers.

At this time, the address determined at other controllers is displayed
on the master controller as shown in the figure below.

<Network of 2 controllers> <Network of 3 controllers> <Network of 8 controllers>
= -
Rd _ Rd_ | ... [Rdi8S
‘ ‘ ‘
L E L ": 3 E Lt

(@As the last step, press the key on the master controller to finish ad-
dress assignment.

R RS B9 | Rd
Mad D dank

@Press the key on the master controller. The mode indicator is
not lit to indicate that the controller is in the detection state. (The other
controllers move to the detection state automatically.)
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5.3.3 Calculation Between Controllers

Among controllers connected with controller communication unit, designate
two units to perform calculation and make judgment according to the result
of calculation.
Suppose that detected values at two units are "A" and "B". The following cal-
culations can be made.

Addition: A + B

Subtraction: A- B
Detected values A and B are scaled on the corresponding controller. To offset
calculation, offset the displayed value in advance, using scaling.

+ Another controller cannot start calculation through data communication to

@ the two calculating controllers.
* The analog voltage output is the value detected at each controller. The
result of calculation is not output.

@Setting example

Setting procedure for subtracting controller address 2 from controller address

1 to make judgment at address 1 controller

1. According to step 4 in the description of section "5.3.2 Connection of
Controller Communication unit and Address Setting", perform auto-
matic assignment of the controller address.

2. Atthe address 1 controller, set the following equation.
(Value of controller 1) - (Value of controller 2)
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I
<Option> | If an address used for calculation of another
S E k.o & | e I E‘ 3 E e combination is designated, error "Er " is
; I displayed. If no controller is found at the address
A H H n noy
I . . designated for calculation, error "€+~ Rd" is
* | Press(J to select "com". displayed.
e S Check the connection of controller communi-
- cation units (GP-XCOM) and specified address.
Do)
=Y Press ©wood) to reset after the error and to return
D to normal operation.
|
<Calculation setting> can e . _ e T n
[ A LC r tnon {n i o | No calculation
| {A ol o O |Addion  Press [@Jto select
Controller address 1 ¢ S U b E Subtraction "sub" (subtraction).
Press three times to return to the detection state. ‘ Press[D>)to move to controller
The value displayed at this time is the calculated =i address selection.
value. Cng
To make a judgment, enter the upper and lower limits SIS
for the calculated value. Y './ > .
To check the detected value of the controller, press « 208 2 2 | Press[Y]to select "2".
the [>) key. The value is displayed on the upper line.
At address 2 controller, "25%L 4 { " is displayed for =T
equation display, to indicate that data is sent to ENTES '-" ! '.-".- -
address 1. Set . 5 [P

]

Controller address 2
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<How to cancel calculation setting>

After performing calculation between two controllers, reset either the master
controller or slave controller to cancel calculation.

The resetting method varies between the master and slave.

@How to cancel master controller after calculation

<Option>
CELoP BB

Press(VJto select "com".

1
nodr
~J
<Calculation setting>{" " = T T j
cRlc sRdd el o
1@ 8
efic |EO cRic ]
_ P o
A N a8 07D 0%
Set
@How to cancel slave controller after calculation
|
|
<Option> :
SEkeP B9 23dc
| b iP5
|
: Press(¥Jto select "com”.
£
nodr
~J
<Calculation setting> con T T j
- ql - TIC ‘ co e
DN 4 =T ==
W
%H Lo %H L
.;non:l 0 0702007 '
Set

Setting for thickness measurement L - (A + B)
o, Calculation is made in the following way: (L - A) - B
YN - First, invert controller A (-A) using one-point scaling, and add offset (L) to
@ enter (L - A) to controller A.
+ Subtract controller B from the above controller (L - A) - B to measure the
thickness.

POINT
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5.4 Sensor Head Replacement Setting

5.4.1 Interchangeability of Sensor Head
In case the sensor head is broken, the sensor head replacement is possible
with same model.
(in the case, enter a characteristics code (ID code) into the controller )
Using the ID type linearity correction function having been developed for the
current application, high accuracy identical to that of the factory shipment
setting can be maintained.
The characteristics code is written on the tag attached to the sensor head

cable.

+ After entering the ID code, be sure to perform three-point calibration.
- For replacement of a broken sensor head, those provided with a
@ characteristics code tag are provided. The sensor head purchased in the
set with the controller does not have a characteristics code; do not use it
in combination with a different controller.
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Reference® For three-point calibration, refer to section "4.2 Three-Point Calibration
(Linearity adjustment)" on page 71.

5.4.2 Characteristics Code Entry Procedure

The characteristics code of the sensor head is a 10-digit number for each
object to be detected. Enter the number to achieve linearity.

1. Select or check the object material and the code to be entered.

@ In the case of iron

<Detection state>

(N :|'

(]

[¢)
=
[}
o
m
-

u
(]
o2

Press(V]to select "set-1".
<Object selection mode>

<Setting 1 mode>| E €L - & || g E\'.; F ). |@Select the object to be
detected.

4
4]

y
-
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ax
"

==
" L
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2. Enter the 10-digit number of the desired material specified on the tag.
*If a different material code is entered, an error is caused.

<Detection state>

|
© MODE
Quodl |
T
|
|
'

lEun‘ b
]
)

Wy

Dai
o

Press(¥]to select "set.op".

<Option mode> 5 E t.ﬁ p ENTER E 3 E ':P S
Press[¥]to select "head".
- : "deflt" indicates the characteristics
Characteristics code entry mode [l i : .
) y 7 | l:_"!d code of a head adjusted in a set with
o+ L= | the controller. On this menu, press
| ENTER) the key'
hERM
—de L k]
l Press[¥]to select "chG".
" eI T 0T Ty
o E\u“d - AL Sl A E :‘4& Enter the 10-digit number
PL Mol I Mocdi MO S S [hexadecimal consisting of numbers]
IIOII to IIFII.
Press [>)to move to another digit.
B ! B E B The highlight moves to the left end on the
e [ the lower line after the right end on the
PO W iy W 4 upper line.
Press(¥]or[2) to change the number.
Press[p=to set.
% The figure on the left shows a
setting example for "0102030202".
If value entry is incorrect or the material of the object is incorrect, an error
is caused.

POINT

Press the key to cancel error indication. Enter again.

To restore the factory shipment setting of calibration data for the factory

shipment set of the sensor head and controller, select "defLt" from this

menu again.
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5.5 Software Version Display Menu

The version data of the software built into the controller can be checked.

<Detection state>

(|
)]
o
LC

(X
[Wx|
(|

Press (Y] to select "set.op".

Y
"o
0

<Option mode>

o

o 232
BPS
Press (¥] or [A) to select "SoFt.v".
<Software version> CarFk.n
iy
(KRR

For the GP-XC3SE(-P) or GP-XC5SE(-P),
the bottom indication is ended by " g ".
However, for the GP-XC22KL(-P), the bottom
indication may be ended by " ¥ "

o
L= =)

©
Nt S

|

o

C3
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RS-232C Communication Function
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6.2 Command ListS........ccoovviiiiiiiiiie e 114
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6.1 How to Use RS-232C Commands

To control the GP-X series via the RS-232C, follow the procedure below.

1. Connect a communication cable between the controller and a host (PC
etc.).

2. Maintain consistency in the communication specification between the
controller and the host (PC etc.).

Reference)® For the communication specification setting method of the GP-X series,
refer to section "5.1 RS-232C Communication Setting" on page 98.

The command format is described.

B Transmission Format

%EE#RMD m* *CR

BCC
Header Command Instruction character string

Controller address

Special communication header necessary for

Header RS-232C control. The transmission header is
common: [%[EJE[#]
Command The header is followed by various commands.

ID address of the controller. The default address is
"0".

To use linking functions with the optional controller
Controller address communication unit, an address must be entered
for each controller. Using the controller
communication unit, data can be loaded from or
written to linked controllers.

Character string indicating the data of various

Instruction character commands. An instruction character string may be

string a 1 digit code or a setting value consisting of
multiple digits.

BCC Block check code of communication data

CR Carriage return code

« Command separator
Each command is terminated by a "Oxd" carriage return code.
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BResponse Format

Response to loading command

The transmission and response format for a value is always "%9.4f".

With some types of transmission command, it takes a long time before the response is
issued. (Max. approx. 5 sec.)

- Signed value (Upper/lower limit value, scaling)

%lEJE[$|RIM[D|n[+]&]&]&]. [&]&]&][&]*] *|CH]

|
I

Header Command Controller Response data

address Example: For "+0.8", enter "+000.8000"
at "+&8&&.&&&&."

- Value without a sign (Time, sensing distance)

%lEJE[$|RISIK|N[&]&]&]&]. [&]&]&]&]*] *|CH]

] '

BCC
Header Command Controller Response data

address  pyample: For "1.0", enter "0001.0000"
at "&&&&. &&&&".

Response to writing command

%IE|EISWIHID|n| *| *|Cn|

| @)
]

BCC B

()

Header Command Controller address >

The instruction character string is sent back with the calibration command (WCG).

Special communication header necessary for

Header RS-232C control. The response header is common:
PelEIETS]
Command The header is followed by various commands.

ID address of individual controller. The default
address is "0".

To use linking functions with the optional controller
Controller address communication unit, an address must be entered
for each controller. Using the controller
communication unit, data can be loaded from or
written to linked controllers.

Upon a command error,  [%]E[E[! [n][e]e]*]*]c|

Response data the following response Eror No.
data is sent back. 10: Command format error, 20: Setting error
21: BCC error, 22: Alarm output error
BCC Block check code of communication data
CR Carriage return

*The controller does not update the displayed data immediately after each setting
command is sent. Go to another menu screen and then return or use a detection
state display command (WDH) to update. However, 1) System reset (INT) and 2)
Initialising the setting (WIT) do not require “WDH?” in order that the sensor goes
back to a detection state display since they are automatically reset internally.
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6.2 Command Lists

@ Basic control command

Command |Controller | instryction character Settin
ltem address . Outline 9
Loaging Wiing (o) 1) | ST7iNY (M) example
The measured value is loaded from the
controller of the designated address.
The response to
, [%[E[E[#]R[M[DI[n [m]x [ x[cs]
Loading 0: Displayed is:
measured RMD| — | O _ value [%[E[E[$[RIM[D[n[+[&[&[&]. [&[&[&[&] |Fxamplet
value " distance
value 2?:8? a trigger is detected in the hold
L1111
is sent back.
The judgment data is loaded from the
controller of the designated address.
The response to
[%]E[E[#]R[O[T [n [m]* [ x[cx]
is:
[%]E[E[$R[O[T [n [x [ [cx]
x: The 4 bit judgment data is indicated
with "0" to "F."

, bit 0: Lo, bit 1: Go, bit 2: Hi, bit 4: Alarm,
!_%adlng When x =1 (0001b), Hi judgment output
judgment ROT| —| O |0 is indicated because bit 0 is |Example2
output ON.

When x=2 (0010b), Go judgment
output is indicated because bit
1is ON.

When x =4 (0100b), Lo judgment output
is indicated because bit 2 is
ON.

When x =C (1100b), Lo judgment output
is indicated with an alarm
output because bit 3 and bit 2
are ON.

The hold mode setting is loaded from the

controller of the designated address.

The response to

[%[E[E[#]R[H[M[n 0] %[ x[cr]

is:

[%]E[E[$[R[H[M]n [m] * [ [cr]

RHM| — | O (O <Response value m> Example 3

m = 0: Normal mode

m = 1: Peak hold

m = 2: Bottom hold

m = 3: Peak-to-peak hold

Hold mode m = 4: Sample hold
m = 5: Average hold

anﬁé?n?m mode | Start the hold mode on the controller of

1: Peak hold the designated address.

2. Bottom hold | The response to

— |WHM| 0 | 3: Peak-to-peak | [%[E [E [# W[H[M[n [m]| *[ *[cq]
hold is:
4: Sample hold | o, C
5 Average hold [%[E[E[$ IW[H[M[n [* [* [cr]
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@ Basic control command

ltem

Command

Loading| Writing

Controller
address

(X1)

Instruction character
string (m)

QOutline

Setting
example

Application mode
Refer to page 132
for details.

RAP| —

Load the entered application mode data.
The response to

[%[E[E[# [R[A[P[n[0] *[*[ck]

IS

[%[E[E]S$ [RIA[P[n [m] *[* ]
<Response value m>

m = 0: Manual mode

m = 1: BDC mode

m = 2: Eccentricity measurement mode
m = 3: Height mode

m = 4: Initialization of application mode

— |WAP

m=0to 5

0: Manual mode

1: BDC mode

2: Eccentricity
measurement
mode

3: Height mode

4: Initialization of
application mode

Select the detail application mode.
The response to

%[ E[E [# [WIA[P[n [m][*] x[cq]
is:
%[ E[E[$ WIA[P[n [*] x[cA]

Previous mean
X 3)

RPA| —

Load the previous mean validity setting.
The response to
[%[E[E[#]RIP]A[n[0]*]*]cA]

is:

[%[E[E[$[RIP]A[n [m[*] *]cA]

<Response value m>

m = 0: No previous mean

m = 1: Previous mean

— |WPA

m=0, 1

0: No previous
mean

1: Previous
mean

Enter whether the previous mean is
valid or invalid.

The response to

[%]E[E [# W[P]A[n [m]x [ x[cr]

is:

[%[E[E[$ [WIP[A[n[*]*[cA]

Hold reset

— |WHR

Delete peak value and other retained data.
The response to

[%E[E [#]WIH[R[n [0 [*] *[cA]

is:

[%[E[E]$ [WIH[R[n [*] *[cA]

Upper/lower limit value

Upper
limit value

RHT| —

Load the current upper limit value setting.
The response to
[%[E[E[#]RIH]T[n[0]*]*]cA]

is:

[%[E[E[$ [R[HIT[n[+]&[8[&]. [8]&]&[&]

Example 4

— |WHT

+&&&.&&&&
Entry range:
+99.9999
X 5)

Enter the upper limit value.
The response to

%[E[E[# WH[T[n[+]&[&]&]. [&[&[&[&]
is:

[%|EIE[$ [WIH[T[n [* ][]

Example 5

Upper limit
value teaching

— |WHC

Enter the current detected value as an
upper limit setting.

The response to

[%]E[E[# W[HIC[n [0]x [ [ck]

is:

[%[E[E]$ W[HIC[n[+]&[&[&]. [8]&]&[&]
The entered setting is sent back.
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@ Basic control command

Command |Controller

Instruction character ; Setting
ltem address ' Outline
Loading | Wring [in) 3¢ 1) |String (m) example
Upper/lower limit value
Load the current lower limit value setting.
The response to
%|E|E | #|R[L|T|n|0|*]|*[C
arl = o 1o CelETE [+ RILITn [o[+] o
[e[EIEI$[RIL[TIn[+[&]&]&]. [a]&]&]&]
Lower limit
value Enter the lower limit value.
888 AREE The response to
*Entry'range: [%[E[E[# WILTIn[+[&]&[&]. [&]&]&[&]
— |WHTH 0 1™ 99,9909 is:
% 5) [%[EIE]$ WIL[T[n [x]*]cA]
Enter the current detected value as a
lower limit setting.
L lmit The response to
ower limi _ 5 S
value teaching WLe| o |o \ig»_\E\E\#\w\L\c\n\o\*\*\ A
elE[E]$ W[L|C[n]+[&]&]&]. [&]&]&]&]
Load the current upper and lower limit and
judgment hysteresis settings as a batch.
The response to
[%|E[E[#[RIW[T[n[0]*]*[o]
RWT — | o |0 is: [%[E[E[S[RW[T[n]0] ]
[+]&]a]&].[a[&[&]&[O0]+][&[&[&]. [&][&]&]&]
Upper limit Lower limit
Batch setting Ol&[&[&]&]. [&]&][&][&[*]*]cR]
of upper _and Judgment hysteresis O: Space
{?avf/jésl'?r;td Enter the upper and lower limit and
iud t 0=H L HYS judgment hysteresis settings as a batch.
jl‘llJyS%g:’SQiS Formatof H. L | The response to
and HYS data  |[%lEIEL#IWW[T[n[o]:[+[&]a]&]. [a[a[&]8]
H and L: Upper limit
— WWT 0 | +8&8&.8&&& |[O[+[&[&[&[. [&[&[&[&[O0[&[&[&]&]. [&]&]&]
mtg.a S'Qn)- Lower limit Judgment hysteresis
. C
&&&&. &&&&
(without a sign) | IS
[ce[E[E[S[WIW[T [n[*[*[cr] 0 Space
Load the current averaging frequency setting.
The response to
[%[E[E[#[RIA]V[n[0[*]*[cA]
is:
[%E[E]$ [RIAIV[n [m[*]*[cr]
m=0to E
Averaging Averaging
RAV| — 0 0 Symbol frequency Symbol frequency
0 1 8 256
_ 1 2 9 512
Averaging 2 4 A 1,024
frequency 3 8 B 2,048
4 16 C 4,096
5 32 D 8,192
6 64 E 16,384
7 128
Enter the averaging frequency.
The response to
— |WAV| 0 | OtoE [%[E[E]#W[A]V]n [m[ [ *]cd]
is:
[%[EJE[$ W[A]V]n [*] *[cA|
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@ Basic control command

Command |Controller .
ltem address Instruction character

Loaging | Wring [imp%1) | String (M)

. Setting
Outline example

Load the current memory number setting.
The response to

RMM| — | 0 |0 [%[E[E[#]RIM[Mn [0]*] *[cA]

is:

[%|E[E]$ [RIM[MIn [m] [ x[os]

Memory switch
y swi Enter the memory number of the

controller of the designated address.
The response to

— [wMM| 0 |0to3 [%[E[E] #WIMIMIn [m] > *[cs|

is:

[%[E[E[$ WIM[MIn [ ] x[r] 3 6)

@® Command for adjustment

Command mﬂer Instruction character . Setting
ltem Loading | Wriing [in) %¢ 1)  [string (m) Outline example
Load the current object material setting.
The response to 0: Stainless steel
RMT| — | 0 |0 [%[E[E[#[RIM[TIn[o[*[*[or] " (SUS)
IS: 1:FE (iron)
Detected [%[EJE[$[RIM[T[n [m]*]*]ca]2: AL (aluminum)
material O0to 2 Enter the current object material setting.
0: Stainless The response to
— |wmT| 0 steel (SUS)  |[%[E[E[#IW[M[Tn [m]x[[cA] 0
1: FE (iron) is: 3
2: AL (aluminum) | [o[E[E[SWIMIT [n [* [*[cr] s
Calibrate the controller of the oL
designated address for the object to be
. Raciamat detected. During calibration, five
0: %ﬁf%ﬁ:gﬂg all commands are transmitted while the
) . . distance to the object to be detected is
) 1: Zero point (object chanaged
Three-point contact) position ", g. y
calibration 2: 1/2FS. (full-scale) | Initialization: %[ E [# [WC[G[n [0]*] *[cA]
Offset — |WCG| O position o Example 6
writing 3: FS. (full-scale) | Zero point position: [o6[E E[# [W[C]G[n [ 1 [x [ *[or]
position .
4: Offset saving and | 1/2 F.S. position: [%[EE [# [W[C[G[n [2]] *[cA]
enactment . l_
9: Designation of | F-S. position:[%[E[E[#[W C[G[n [3[*] *[cr
current memory )
Saving (enactment): [%6[E [E [# [WIC[G[n [ 4[] [cq]
X2)
Load the current zero setting state
(ON/OFF or shift amount).
The response to
[%[E[E[#[R[Z[S[n]0[*]*][A|
is:
GlE[ETS[R[Z[SIn[0[m[*[*[oq
o | e g ON
; — ON/OFF data =1 I
Zero setting RzS 0 1=Shift amount. | The response to
for zero %[E[ET#[RIZ]SIn[1[*[* [
setting is:
.[E[E[$[R[Z]S[n[1]&[&[&]&]. [&[&[&]&]
The response data indicates the
detected distance after three-point
calibration. It is not a displayed value.
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@ Command for adjustment

Command_[COMIOler |41 tion character Outi Setting
ltem Loading | Wring |(n) 3¢ 1)~ [string (m) utline example
Perform or cancel zero setting of the
controller of the designated address.
- _ 0: Zero setting ON | The response to
Zero setting WS |0 14: Zero setting OFF | %|EIE [# W[Z[S[n m[ [*[ox e 7
is:
[%EIE[$[W[Z]S]n [*] ][]
@ Command for adjustment
Command |Controller| |nstruction character . Settin
dd : 9
ftem Loading| Writng ?n)>:r<fe1s)s string (m) Outline example
Scaling
Load the current scaling data of the analog
voltage output.
The detected distance and the
corresponding analog voltage output are
sent back.
Load the data concerning scaling.
<Loading the setting of each scaling point>
[%|E[E [#[RIS[V[n [m[*]* [cA]
m=0or1
The response to the above command is:
%lE[E[$[R[S]V[n]|m]:]
0: First point of | [&[&[&[&]. [&[&[&[&]O0 +[&[&[&]. [&]&]&]&]
two-point Detected distance value Analog voltage output value
scaling m=0or 1, O : Space
1: Second point [Loading the setting of two scaling points (2 points batch)>
Analo of two-point  |The response to [%|E[E[#[R[S[V[n[2][*]*[cA]
voltag% asvl — | o scaling is: [%|E[E[$[R[S[V[n]2]: ]
output 2: Setting of two |[&[&[&[&[. [&[&[&[&[O0[+[&[&]&[. [&[&[&]&] |Example8

scaling points
3: Scaling

selection data
4: Output inverse

ON/OFF

Detected distance value of 1st point  Analog voltage output value of 1st point

[Ofa&]a]a]. [&][a]a]&]Of+[&[&]&] . [& &[&]&]
Detected distance value of 2nd point  Analog voltage output value of 2nd point

[J : Space

The response to[%]E[E[#]R[S[V[n[3]*[*][cq]

is: [%[EIE[$[R[S[V[n[m]*]x[cr]

m=0: Factory shipment setting

m=1: One-point scaling

m=2: Two-point scaling

m=3: Inverse

The response to[%]E[E[#[R[S[V[n[4[*[*[cA]

is: [%]E]E[$ R[SV [n]m[*]*]cr]

m=0: Inverse OFF

m=1: Inverse ON
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@ Command for adjustment

voltage output

6: Teaching of one-
point scaling)
. (Inverse ON/OFF)
9: (Recovery of
factory shipment
setting)

<Data format>

X1 and X2:
Detected distance
value
&&&&.&&&&
(without a sign)
Y1 andY2:
Analog voltage
output value.
+&&&.&&&&

(with a sign)

n = 0: Inverse OFF
n = 1: Inverse ON

[Ol+[8[&&] . [&]&[&[&]*[*][cn]
O : Space

Detected distance value of 2nd point
[%|E[E[$[W[S[V]n[*]*]cs]

<Teaching the first point of two-point scaling>
Send the analog voltage output setting
for the scaling distance of the object to
be detected.

The response to the above command is:

[lE[E[#IW[S[V[n]4]: [+[&[&[&].[&[&]&[&]
Analog voltage output value of 1st point
%|E[E[$ [W[S[V]n[*]*][cr]

<Analog voltage output inverse>
The response to
%|EJE[#]W[S[V[n[7]m[*]*[cs]
is:

[%|E[E[$[W[S[V]n[*]*]cs]

m = 0: Inverse OFF

m = 1: Inverse ON

Command | Controller| |nstryction character . Setting
ftem Loading| Writing ?r?)d;??s); string (m) Outline example
Scaling
The analog voltage output scale is set for
the controller at the designated address.
There are seven types of setting commands.
You can use them according to the
0: 0:X1_Y1 (1st purpose.
point of two-
point Scaling) <One-point scaling>
1: X2_Y2(2nd | The response to the above command is:
point of two-  |[%lEIE[#IWIS[V[n]2]: [&[&[&[&].[&[&]&[&]
point scaling) Detected distance value
2: X1_Y1(One- |[O[+[&[&[&].[&[&[&[&[*[*[on]is:
point scaling) Analog voltage output value [ : Space
3: X1.Y1.X2 Y2 |[%[E[E[$ W[S[V][n[*]*]cq]
(Two-point scaling) ) )
Y1 (Teaching of| <Two-point scaling>
4: 1st point of two-| The response to
point scaling) | [RIEIE[#IW[SIV[n[3[: [&]&[&[&].[&[a[&[&]
5: Y2 (Teaching of Detected distance value of 1st point
2nd point of two-| [BL+[&]8[&]. [s]&[s[a[Da[s&[8]. [8[&[3[&]
Analog — |wsy| O point scaling) Analog voltage output value of 1st point Detected distance value of 2nd point
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@® Command for adjustment

9= (Recovery of
factory shipment
setting)

Command | Controller | |nstryction character . Setting
ftem Loading| Witing ?r?)dggsf) string (m) Outline example
Scaling
Load the current scaling data of displayed
measurement.
The detected distance and the corresponding
displayed value are sent back.
<Loading the setting of each scaling point>
[%]E[E[#]R[S[D]n [m[*]x]cs]
m=0or1
The response to the above command is:
[%[E[E[$[R[S[D[n[m]: |
0= 1stpointof |&[&[&[&].[&[&[&[&[O0[+[&[&&].[&[&[&[&]
two-point Detected distance value Analog voltage output value
scaling m=0or 1, O:Space
1= 2nd point of | | oading the setting of two scaling points (2 points batch)>
ts"ggl'_Fr’]Z'”t The response to [%] E[E[#[R][S[D[n[2]*]*]cq|
! is:[%[E[E[$[R[S[D[n]2]: |
MR T O | B e e | [BI8[8]e]. [alalala DT e e[e] [e[e[]e]
points Detected distance value of 1st point  Analog voltage output value of 1st point
3= Scaling [Ofalal&]a] . [&[a]a]&]Of+[&]&]&] . [&]&]&]&]
selection Detected distance value of 2nd point  Analog voltage output value of 2nd point
data [1:Space
4= Output The response to (%] E[E[#]R[S|D[n[3]*[*]cq]
Inverse is:{%|EJE[$[R[S[D[n[m[*][*[cr|
ON/OFF m = 0: Factory shipment setting
m = 1: One-point scaling
m = 2: Two-point scaling
m = 3: Inverse
Display The response to (%] E[E[#[R[S[D[n[4[*]*][cA]
is:%|E]E[$[R][S[D]n[m[*]*cr|
m = 0: Inverse OFF
m = 1: Inverse ON
0= X1_Y1 (1st Enter the display scale setting for the
point of two- | controller of the designated address.
point scaling) There are seven types of setting
1= X2_Y2 (2nd | commands. You can use them according
point of two- | to the purpose.
point scaling) | <One-point scaling>
2=X1_Y1 (One- | [s[E[E[#[W[S[D[n[2[: [8[&[3[&[. [8[&[3[&]
point scaling) Detected distance value
8=X1_Y1_X2_Y2| [, [aaa[ . [a]a[a]a[*[*[cx]
(S-(I;V;ﬁr;%())mt Analog voltage output value O :Spape
4= Y1 (Teaching The response to the above command is:
! [%|EJE[$W[S[D[n[*]*][cs]
of 1st point of - -
— |wspl o two-point <Two-point scaling>
scaling) e[E[E[#W[S[D[n[3[ [&[s[a[&[. [&[&[&[&]
5= Y2 (Teaching Detected distance value of 1st point
of 2nd point | [O[+[&[&][&]. [a[&[&[&][O[&[&[&[&]. [&[&[&[&]
of two-point Analog voltage output value of 1st point  Detected distance value of 2nd point
scaling) [O+]&]&]&] . [&[&]&]&]*]*]cR]
6= Y1 (Teaching Analog voltage output value of 2nd point O :Space
of one-point | Thg response to the above command is:
scaling) [ [EIE[SW[S[D[n[*[[od
7n=(Inverse
ON/OFF)
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@ Command for adjustment

Command | Controller|nstruction character Settin
Iltem address ' QOutline g
Loading] Wiing| (n) 1) |StING (M) example
Scaling
<First point teaching in two-point scaling>
<Data format> With the_ detection target set to the
X1 and X2 are | scaling distance, set and send the analog
detection voltage output values.
distance values, | The response to
&&&&.&&&& [%[E[E[#]W[S|D[n[4]: [+[&[&[&].]&]&[&[&]
(without sign) Analog voltage output value
. Y1 dy2 is: of the 1st point
D|Sp|ay — |wsD 0 an are S:
analog voltage | 5[ E[E[$ [W[S[D[n[*[*[c
output values, | _Analog voltage output inverse>
+888.888& | [oc[ETE[ #[W[S[D[n[7 [m[*[*[oH
(Vz'éh. asign). The response to
n=vInverse [%|E]E[$W[S[D]n[*]*]cH|
OFF =0i OFF
n=1 inverse ON |M=" INVerse
m=1 inverse ON
Load the current variation slope data for
scaling.
0= Displayed The response to
RLO| — | © value [%[E[E[#]RIL]O]n[m[]x]cA]
1= Analog is:
voltage i
output %[E[E[$IRLIO[n [m[q[*[*[c7
S| <Response value g>
ope 0 = Positive slope, 1 = Negative slope
p.q . .
p=0 Displayed value Enter the variation slope for scaling.
p=1 Analog voltage | The response to
— |wLo| o output \_"/o_\E\E\#\W\L\O\n\p\q\*\*\cﬂ\
g=0 Positive slope | IS
4= Negalve spe. | (e ELEISIWILIOIn [*[*[ca
Load the current sensor head cable
length data.
The response to
Sensor head %[ E[E[#[R[CIL[n[0]*]*]cA]
cable length RCL| — 0 |0 is:
[%[E[E]$[RICIL [n [m[*]x [cr]
<Response value m>
0:3m
1:10m
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@® Command for adjustment

Command | Controller| nstryction character Settin
ltem address |, Outline g
Loading] Wrting| (n) 3¢ 1) [Sting (M) example
Sensor head
replacement
Load the sensor head characteristics ID
of each material preset in the
0to 2 designated controller.
Interchange- 0: Stainless steel | 1N response to
ability data RGD| — | 0 | ~ (SUS) [%[ETET#]RIGIDIn Im[ *[*cd
loading 1: FE(iron) is:
2: AL(aluminum) | (o, ]EE [$[RIG[D[n [mI X[ X[X[XIXIX[X[X]
X=0 to F, 10 digits
Enter the characteristics ID of each
material of the designated controller for
the connected sensor head.
PXXXXXXXXXX The response to
p=OZ(SéEIG1|SG§SStee| %[ E [E[# W[GID[n [p [ X[ XIXIX[X[X]X[X]
Interchange- [X]X]*]*]cA]
ability data — |[WGD| 0 | p=t: KLE(ilron) .-..
writin =2: AL(aluminum :
? §)<x...1o§digit ) Ce[EIE[s W|GIDIn [[x e
characteristics ID| *To use interchangeability of the
code sensor head, use interchangeability
mode command "WHH" and specify
"1" (sensor head interchangeability).
Load the current sensor head
interchangeability mode setting.
The response to
RAA) —| 0 |0 BelEE# [RTHIA[n [0 [*]* o
is:
Interchange- [%[E[E[$ [RTH[H[n [m[* [ [cA]
ability mode Designate the sensor head interchange-
0: Preset sensor %ﬁ'“ty mode.
head e response to
— |WHH| O | 1: Interchangeable | [%[EE[# WIHIH[n [m[*] * ]
sensor head is:
[%[E[E[$ [WIH[H[n [*][r]
@ Input/output/trigger
Command [Controller ||nstryction character Settin
ltem address . Outline 9
Loading | Writing |(n) % 1) string (m) example
Load the trigger mode setting.
The response to
[%[E[E[#[R[TIG[n [0 [* [ [cA]
is:
aral — | o o % E[ETSRITGln[m[*[* o
<Response value m>
0: No trigger
Trigger mode 1: External trigger
2: Internal trigger
3: Cyclic trigger
) Enter the trigger mode.
(1)1 ’E‘Ottflggletf, The response to
: External trigger |
— WG| 0 |2} jternal trigger \ig»_\E\E\#\W\T\G\n [m o [ [o]
3: Cyclic trigger :
YOO | e EEIsMITIGIn [+ [+ [on
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@ Input/output/trigger

[%[E[E[$ [W[S[K[n [ *[[A]

Command (Controller |yt ction character - Setting
ftem Loading | Writing ?r?)d;jzsf) string (m) Outline example
Load the internal trigger edge direction data.
The response to
real — | o o GlEET# [RIEIGIn 0 [*[* o
is:
t(I_nternalzj [%|E[E[$ [RIE[G] n[m[* [ [cA]
rigger edge Enter the edge direction of the internal trigger.
o The response to
— |wes| o |9; Bising FRlE[E# WIE]GIn m[* [+ o5
' is:
[%[EIE]S W[E[G[n [* [ [cd]
Load the internal trigger level data.
The response to
[%lE[E[#]RIT[T[n [m[*]* [oA]
RTT| —| 0 |O is:
[elE[E[$[RITIT[n[+][&]&]&]. [&]&]&[&]
(Internal)
trigger level Enter the internal trigger level.
Setting range of The response to
— Tl o |'+88&.8&&&&" |[%EE[#WT[TIn[+[&]&[&]. [&]a[&[&]
+99.9999
% 5) is:
[%[E[E]$ IWIT[T[n[*]* [cA]
Load the internal trigger hysteresis data.
The response to
[%]E [E [#]RIT[H[n [m[*[* [A]
RTHl — | O |O is:
[%6[E[E[$[RIT[H[n[a[&]&]&]. [&]&]&[&]
(Internal) _
trigger hysteresis Enter the internal trigger hysteresis.
The response to
Setting range of | P
_ WTH 0 ||&&&&.&&&&II: ‘/°‘E‘E[#[W‘T‘H‘n[&[&[&|&‘ ‘&‘&‘&‘&‘
0 to 99.9999
% 5) is:
(%[ E[E[$ WIT[H[n [* [ o]
Load the trigger delay time setting.
The response to
[%|E[E[#]RID[T[n [0 [*]* cA]
RDT| — | O |O is:
[%[EIEISIR[D[T[n[&]&]&]a]. [&[&]&]&]
|
Trigger delay Enter the trigger delay.
Entry range of The response to
_ |wotl o |'&8&8.8&8&™ [%[E[E[#]w[D[T[n[&[&[&]&]. [&]&]&[&]
0 to 99.9999
[sec.] is:
[%[E[E[$ [WID]T [n [ *]* [ca]
Load the sampling time.
The response to
skl = | o o [%[E[E[#]RIS[KIn [0 [*]*[cA
is:
%lEIEISIR[S|K[n[&]&]&]a]. [&[a]&]&]
-
Sampling time Enter the sampling time.
Entry range of The response to
_ lwskl o |'88&8.8&8&" |%[E[E[#[wIS|K|n|&|&[s]&]. |a]a]a[8]
0 t0 99.9999
[sec.] is:
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@ Input/output/trigger

ltem

Command |[Controller
address

Loading | Writing |(n) % 1)

Instruction character
string (m)

Outline

Setting
example

Cyclic trigger
time width

RFT| — 0

Load the cyclic trigger time width.

The response to

[%E[E [#]RIF]T [n [m[*]* [cA]

is:

[%[E[E[$ RIFIT[n[&]&[&[&]. [8][&[&]&]

— [WFT| O

Entry range of
"&&&&.&&&&":
00.0001 to

99.9999 [sec.]

Enter the cyclic trigger time width.

The response to
[[EIE[#W[F[T[n[a]&]&[&]. [&[a]&]&]
is:

[%[E[E[$ W[F]T [n [*]* [or]

Output style
setting

RIM| — 0

Load the judgment output style setting.
The response to

[%[E[E[#]RIJ [M[n [0 [ *]]cA]

is:

[%[E[E[$]R1J [M[n [m[ ] *[cr]

— [WIM| O

=
<<
00

Enter the judgment output style.
The response to

[%]E[E [#]W]J [M[n [m] %] [cr]

is:

[%[E[E[$ [WIJ [M[n [ *]]cr]

Judgment
hysteresis

RHY| — | O

Load the hysteresis in respect to the
upper/lower limit thresholds of judgment output.
The response to

[%[E[E[#[R[H[Y[n [0 [*[[cA]

is:
[%[EIE[$[RIH]Y[n[&[&[&]&]. [&]&[&]&]

— [WHY| O

&&&&.&&&&
X% 5)

Enter the hysteresis in respect to the
upper/lower limit thresholds of judgment output.
The response to
[elE[E[#]WIH]Y[n]&[&]&]&]. [8]&]&[&]
is:

[%[E[E[S$ [WIH]Y[n [ *]*[cr]

Output off-delay

ROD| — 0

Load the off-delay time of judgment
output.
The response to

[%[E[E[#[R[O[D[n [0 [ *[*[cA]
is:

%[E[E[$[R[O[D[n [m[*[*cA]
0: Hold

1:0ms, 2: 100ms, 3: 200ms
4:400ms, 5: 800ms, 6: 1,000ms

— |WOD| O

0: Hold

1:0ms, 2: 100ms
3:200ms, 4: 400ms
5:800ms, 6: 1,000ms

Enter the off-delay time for judgment
output.
The response to

[%[E[E[#W[O[D][n [m] *x[c]

is:
[%[E[E[$ [W[O[DI[n [ [ [cA]
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@ Input/output/trigger

ltem

Command |Controller

Loading

Writing

address

(n) X1)

Instruction character
string (m)

Outline

Setting
example

Interference prevention
function

% 4)

RKB

Load the interference prevention function
validity setting.

The response to

[%[E[E[#[RIK[B[n[0 | *]*[cA]

is:

[%[EIE]$ [RIK[B[n [m] x| *[cr]

<Response value m>

0: OFF

1: Slave

2: Master

WKB

0: OFF
1: Slave
2: Master

Enter the interference prevention function
validity setting.

The response to

[%]E [E[# WIK[B[n [m] %[ x[cs]

is:

[%EIE[$ WIK[B[n [ *[ ][]

@ Display setting

Command |Controller

Instruction character . Setting
Item address - Outline
Lozding | Wing |(n) Y1) (Sting (M) example
Load the data about the items displayed
in the detection state.
The response to
[%]E [E[#[RID[P[n [m]*[[cs]
is:
RDP| — | 0 |O [%|E[E[$[RID[P[n[p]: [q]*]*[]
p, q = 0: Default. p,q=1:mmorV
p, q = 2: Hold value p, q = 3: Calculated value
p, q = 4: Upper limit value p, g = 5: Lower limit value
Displaying item p, = 6: Character of selected item in lower line (upper line)
selection P q
p, g=0: Default
p,g=1: mmorV
B’ g:g I(-)iacl)ckujla\t/:dll\j/;ue Enter the item displayed in the detection
D, q=4: Upper limit value _sl_tr?te.
— |WDP| 0 |p,q=5: Lowerlimitvalue | 1N€ response to
D, =6: Character of | [%[E[E[#WI[D[P[n[p]:[q] *[ *[cR|
selected item in | is:
Iow)er line (upper | [%]EJE[$ W[D[P[n [ *]*]cA]
line
p: Upper line setting
q: Lower line setting
Load the unit of displayed value or display
period and number of digits.
The response to
[%|E[E[#]R[U[T[n[0] ][]
is:
o [%|E[E[$[RIU[T[n[m] ][]
_ _ 0= Unit of displayed | m = 0 Distance display m = 1 Analog voltage output value
SDé?g(I:%%#mt value . The response to
Display RUT| — | 0 |1=Displayperiod | [o%[E[E[#[R[U[T[n[1[*[*[cA]
period/number and number of | jg;
of digits digits data [%[ETE[SIRIUIT[n[plq[*[*[cA]
p (Display period) g (Number of
p =0 20 cycles/sec. displayed digits)
p=1 10cycles/sec. q=2 2 digits
p=2 5cycles/sec. q=3 3digits
p=3 2cycles/sec. q=4 4digits
p=4 1cycles/sec. q=5 5digits
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@ Display setting

Iltem

Loading

Writing

Command [Controller

address

(n) %1)

Instruction character
string (m)

Outline

Setting
example

Display unit
selection
Display
period/number
of digits

WUT

0=Distance display
1=Analog voltage
output value
2pqg=Display period
and number of
digits
(p:0to4,q:2105)

Enter the unit of displayed value or

display period and number of digits.

The response to

%| E[E[#]W[U[T[n[m][*[*][cA| or

%|E[E[#]W[U[T[n][2[p[q]*[*[]

is:

%| E[E[$[W[U[T[n]*[*[cs]

p (Display period)

p =0 20 cycles/sec.
p=1 10 cycles/sec.
p =2 5 cycles/sec.
p =3 2 cycles/sec.
p =4 1 cycles/sec.

g (Number of
displayed digits)

q=2 2 digits

g =23 3digits

g =4 4 digits

g=>5 5digits

Panel key lock

RPL

Load the panel key lock state.

The response to

[%[E[E[#[RIP[L[n [0 [*]*]cs]

IS

[%]E[E[$[RIPIL [n [* [* [cA]

WPL

0: UNLOCK
1: LOCK

Enter the panel key lock state.

The response to

%[ EJE [#WIP]L [n [m[* ] *[cr|

is:

[%[E[E[$IW[P[L [n [*]*[°A]

Detection state
display

WDH

Reset the panel display to the detection

state. Or refresh the detected state.

The response to

[%|E[E [#[W[H[D[n [0[*]* [cq]

is:

[%]E[E[$ [W[H[DIn [*]*cA]

@ System / Optio

n

Iltem

Loading

Writing

Command [Controller

address

(n) %1)

Instruction character
string (m)

Outline

Setting
example

System reset
X7)

INT

RESET

Reset the system.
The response to

[%lE[E[#[1[N]T[n [RIE[S[E[T]*]*]cA]

is

[%[ETE[$ I IN]T[n [*[*]cr]

Initialization of
settings
% 8)

WIT

SYSINIT

Restore the factory shipment settings.

The response to

[%lE[E[#W[1]T[n[S]Y[S[TIN[T[T[*[*[s]

is:

[%]E[E$ W[ [T [n[*[*]cA|

Error cancel

WCA

Remove the current error.

The response to

[%[E[E [#WIC[A[n [0]*]*cn]

is:

[%[E[E[$[W[C[A]n [*]*[cA]
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@ System / Option

Command |Controller

Instruction character . Setting
Item address . Outline
Loading [ Wring [(n) 1) | String (m) example
RS-232C setting
Load the RS-232C communication
specification setting.
The response to
[%[E[E[#]R[S[A[n [0 [*[* [cA]
is:
[%[E[E[S[RISTA[NX]Y [z [*]*[c]
RSA| — 0 0 The factory shipment settings of the RS-232C
communication conditions are: 19200bps, odd
Communication parity, 1 stop bit, and 8 bit data length.
condition X:0=115.2kbps, 1=57,600 2=38,400, 3=19,200
4=9,600, 5=4,800, 6=2,400
Yy: 0= no parity, 1= odd parity or 2= even parity
z:0=1 stop bit or 1=2 stop bits
Change the RS-232C communication
X, Y, Z specification setting.
x=0to 6 5
— [wsA| 0 |yZot02 [e[EE[# WIS[Aln [x [y [z [*[*[oA
7z=0. 1 There is no response. After changing the
’ settings, change the setting of the PC.
Load the version data of the CPU program.
The response to
Software % [EIE[#]R[V[RIn [m[ ][
version RVR| — 0 0 is:
%[E[E[$[RIVIR[n [&]&]. [&]&]&]
Load the calculation setting between two
controllers.
The response to
RUC|—| 0 |0 [%[E[E[#[R]U[C[n [m[[*]cA]
is:
[%[E[E[$ [RIU[C[n [P]m[*[cr]
Calculation 00: No calculation
designation 1m: Ownstation (n) + | Enter an equation to be calculated
address m between two controllers.
woel o 2m: Oévg station (n) - | The response to
- address m
of the controller | IS:
where a command | [%[E[E[$ [W[U[C[n [*]*[cr]
is sent to.

@ Data buffering 3% 9)

Contuct us.
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2%¢1: Use key operation on the controller to assign an address to the controller. The default
address is "0". Address assignment is necessary to configure a network. For details,
refer to section "5.3.2 Connection of Controller Communication Unit and Address
Setting" on page 104.

22: To set three-point calibration data after using a data-writing command for each point,
send an enactment command without fail.

2:3: The previous mean validity setting is only valid if the press BDC detection mode
is selected as an application mode. If another variation of the application mode is
selected, an error is displayed.

2%4: The interference prevention function becomes valid when interference 1/0O cables are
connected at the external input terminals between controllers.

25 If the detection range is exceeded even though the setting is valid as a command
instruction character string, error "20" is sent back.

2:6: Memory switching cannot be performed unless "panel" is selected for the memory
switching method. If "external input" is selected, error "20" is sent back.

2X7: The "system reset" command is to restart the controller program. (The sensor goes
into

2% the same state as restarting up state.

8: After initialization of settings, the sensor displays the detection state since it is
automatically reset. The sensor having the 1.10 or later version software does not
require reset of the power supply.
Initialization using an RS-232C command does not initialize the communication
conditions and the controller address.

2%9: Data buffering
With data buffering, sample data collected in the GP-X series at high speed temporarily
accumulates in the controller in reference to trigger conditions and, upon completion of
accumulation, the data is loaded via RS-232C communication. About 120,000 points of
data can be accumulated. (Equivalent to about 3 sec. at a sampling frequency of 25 ' s)
Use optional intelligent monitor software (GP-XAiM) to enter data buffering settings and
perform data collection easily. For the usage of various commands and details of the
intelligent monitor software (GP-XAiM), contact us.
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Examples of Application of RS-232C Commands

Example 1:

Example 2:

Example 3:

Example 4:

Example 5:

Example 6:

Load the current displayed value from controller address 0.
Transmission: %EE#RMDO00xxCR

Response: %EE$SRMD0+000.4500%xCR

The current displayed value is "(+) 0.4500". If holding mea-
surement is designated, the hold value is sent back.

Load the judgment data from controller address 0.
Transmission: %EE#ROTO00xxCR

Response: %EE$ROT02xxCR

The current judgment is "GO".

Load the holding measurement mode from controller address 1.
Transmission: %EE#RHM10xxCR

Response: %EE$RHM12xxCR

The current holding mode is bottom hold.

Load the upper limit setting from controller address 0.
Transmission: %EE#RHTO0%xCR

Response: %EE$RHT0+000.8000%xCR

The current upper limit setting is "(+) 0.8000".
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Enter "(+) 0.7500" as an upper limit setting for controller address O.
Transmission: %EE#WHTO0+000.7500%kCR
Response: %EE$WHTOxxCR

Perform three-point calibration for controller address 0.
For details of three-point calibration, refer to section "4.2
Three-Point Calibration (Linearity adjustment)" on page 71.
(DDesignate all four memories.
Transmission: %EE#WCG00xxCR
Response: %EE$WCGO00%xCR

* To save only the selected memory number, send "WCG09"
instead of "WCGO00" in step @D .

@After setting at zero point position, send.
Transmission: %EE#WCG01xxCR
Response: %EE$WCGO01xxCR
(@After setting half the distance in the detection range, send.
Transmission: %EE#WCG02%xCR
Response: %EE$WCG02%xCR
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(@After setting the full-scale distance in the detection range, send.
Transmission: %EE#WCGO03xxCR
Response: %EE$SWCGOxkCR
(B)Save the offset and start enactment.
Transmission: %EE#WCG04xxCR
Response: %EE$SWCGOxxCR

Example 7: Perform zero setting for controller address 0.
Transmission: %EE#WZS00xxCR
Response: %EE$WZS0%xCR

To cancel zero setting,
Transmission: %EE#WZS01%xCR
Response: %EE$WZS0%xCR

Example 8: Load the analog voltage output scaling data from controller ad-
dress 0.

Reference)® For details of analog voltage output scaling, refer to section "4.5 Analog
Voltage Output Scale" on page 81.

If "0.0000mm" is set at "0.0000V" and "2.0000mm" is set at

Q
8 "5.0000V",

o] Data of first point Transmission: %EE#RSV00xxCR
(o))

Response: %EE$RSV00
+000.0000, +000.0000x%xCR
Data of second point  Transmission: %EE#RSV01%xCR
Response: %EE$RSV01
+002.0000, +005.0000%x%CR

H25 —
H45
H45
H23
H52
H4D
Ha4 In ASCII
H31 — BCC (H) [5] H35
H30 — BCC (L) H43

'H5C ——

@Example of creation of BCC Header

%lEIE[#]RIMID]1]0]5]C|C
2=

Two BCC characters

Calculate exclusive OR of
the received message.

Last character
of text

[o]=[O]=]T]#[m[m[=%

+ Concerning BCC
Block check codes (BCC) are added to each command. Calculate
exclusive OR of ASCII characters from the start "%" to the end of the
command string and the result is added in two text characters. To
omit BCC calculation, specify "x" in place of BCC codes.
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Application Mode Setting
To designate the application mode using RS-232C commands, set each
mode, followed by the necessary items.
1) Bottom dead center detection mode
(1)Select the BDC detection mode.
Transmission: %EE#WAPO1xxCR
Response: %EE$WAPO%xCR
(@Set the trigger level (WTT).
Set the level at "0.8000".
Transmission: %EE#WTTO0+000.8000%xCR
Response: %EESWTTOxxCR
Set the trigger hysteresis (WTH).
Set the hysteresis at "0.0020".
Transmission: %EE#WTHO00000.0020%xCR
Response: %EE$WTHOxxCR
@ Comparison with previous mean (WPA) setting
Validate comparison with previous mean.
Transmission: %EE#WPAO1xxCR
Response: %EE$SWPAOxxCR
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2) Rotation/eccentricity detection mode

(DSelection of rotation/eccentricity detection mode
Transmission: %EE#WAP02xxCR
Response: %EE$WAPO%xCR

(@Trigger hysteresis setting
Set the trigger hysteresis at "0.0100mm".
Transmission: %EE#WTHO00000.0100xxCR
Response: %EE$WTHOxxCR

3) Height detection mode

Before starting the height detection mode, perform zero setting at the ref-

erence position.

Zero setting can be performed with an RS-232C command.

(DSelection of height detection mode
Transmission: %EE#WAPO3%xCR
Response: %EE$WAPO%xCR

(@Value change inclination (slope) setting
Inclination of the variation in the displayed value and analog voltage
output is negative in the height detection mode. To change the inclina-
tion to positive, adjust the analog voltage scale.
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6.3 Intelligent Monitor Software (GP-XAiM) (Optional)

With the optional intelligent monitor software (GP-XAiM), the measurement
data can be easily analyzed or saved at your PC while conditions can be
entered, saved or loaded.
Use these features together with the data buffering function of the controller
to acquire ready-to-analyze data assuredly.
For details, contact us.
@To use the intelligent monitor software (GP-XAiM) correctly
(1) Preparation for operation of GP-XAiM
Before operating GP-XAIiM, check the following.
[1] In the case of operation of a network with linked controller
communication units (GP-XCOM)
(1) Set the terminator switch of each GP-XCOM correctly.
(2) Use "Auto" for address assignment of GP-XCOM.
If "Auto" is not used, addresses may not be recognized correctly.
[2] Preparation necessary after startup of GP-XAiM before online
operation is started
(1) Enter the same RS-232C communication settings of the PC as
those of the controller.
(2) For details, refer to "help" of GP-XAIM.
(2 Approximate time for loading buffered data
To buffer data using GP-XAiM, the data acquisition interval varies
according to the relationship between the data size to be acquired and the
transmission speed of RS-232C. When buffering, refer to the relationship
shown below as a measure.
The initial setting of the transmission speed of the controller is 19,200
bps. To perform buffering, change to a faster transmission speed.
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Loading from controller connected with RS-232C cable

Baud rate No. of buffered data pieces

(bps) 5,000 points | 10,000 points | 50,000 points
19,200 8 sec.approx. | 16 sec.approx.| 1 min.20 sec. approx.
57,600 4 sec.approx. | 8 sec. approx. | 40 sec. approx.
115.2k 3 sec.approx. | 6 sec. approx. | 30 sec. approx.

Note: The intelligent monitor software (GP-XAiM) witch can be used with
GP-XC22KL(-P) has been released. (With 2.00 or later version
software.)
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Chapter 7

What to Do Upon an Error

7.1 Error Indication LiSt.......covieiiiiieieeee e
T.2What to DO? ..., 136

O
>
Q
©
-
@
=
~

133



(@)
0
Q
©
=
@
=
\‘

7.1 Error Indication List

calibration is incorrect.

Perform adjustment again.

Error indication Alarm I .
- - D f R Resetting ke
Upper line | Lowerfine | output escription of error emedy g key
- - - - EEPROM data | Turn the power off then
R D A ON loading error on again. If the error | Pressand hold
persists, initialize settings _
(to  restore  factory | orenter an external
o3 oo ow|l oy |EEPROM data | shipment settings) and reset signal.
e il - writing error enter settings again.
_ - - . Memory  switchin After resetting, initialize and hold
Frr 2t AE Ak ON y 9| settings and enter setting | 24
- - - error again Or enter an external
' reset signal.
= = Broken sensor head | Check the wiring and ,
crr ™ R ON  |caple connect again. 9 Automatic recovery
There is a short circuit
in external output -
P O L — |ecircuit. Check the wiring and | omatic recovery
- I Short circuit connect again.
protection functions.
- - w0 Three-point calibration
oo DR - is incorﬁect. Perform adjustment again. | Press (0 vove)
_ _ _ The correction data
Erer ™ |l 4 E~| ON |after  three-point Press (0Moo).

The following equation
of the upper and lower
limit values stands
true:[(Upper limit value)
- (hysteresis width)] <
[(Lower limit value) +
(hysteresis width)]

Enter correct values.

Press (0 Mone).

The following equation
of the hysteresis width
stands  true:[(Upper
limit value) -
(hysteresis width)] <
[(Lower limit value) +
(hysteresis width)]

Enter correct values.

Press.

The trigger level
exceeds the setting
range.

Enter the correct value.
Setting range:
Omm to 110% of F.S.

Press.

The sum of the trigger
level and trigger
hysteresis exceeds
the setting range.

Enter correct values.
Setting range:
Omm to 120% of F.S.

Press (0Mone).

Display scale error.
This error occurs if the
same distance or
displayed value is
entered for the first
and second points. Or
a value beyond the
range is entered or the
inclination is too large.

Enter the correct scale.
Distance setting range:
Omm to 110% of F.S.

Press (0 Mooe).
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Error indication

Upper line | Lower line

Alarm
output

Description of error

Remedy

Resetting key

Voltage output scale
error. This occurs
when the same
distance value or
voltage value is
entered for the first
and second points. Or
a value beyond the
range or a voltage
exceeding the £ 5V
range is entered or the
inclination is too large.

Enter the correct scale.

Distance setting range:
Omm to 110% of F.S.

Voltage setting range: += 5.5V

Press.

The setting is too
small (or too large).

Correct the setting.

Press.

ON

Zero  setting s
performed at beyond
the setting range or
at a point deviating
from the upper/lower
limit judgment point.

Perform zero setting in
the detection range.
Check the upper and
lower limit settings and
hysteresis width to enter
suitable settings.

Press and hold
@)

Or enter an external
reset signal.

ON

The mean calculation
overflows.

Press and hold the MODE
key to reset the memory.

Press and hold

O MODE

Or enter an external
reset signal.

ON

RS-232C  command
BCC inconsistency error

Send the
command again.

RS-232C

Automatic recovery

ON

Communication
error of controller
communication unit

Check the connection of
communication cables.

Press and hold

)

Or enter an external
reset signal.

Sensor head ID
entry error

Enter the correct sensor
head ID.

Press.

Input signal level

error.

Keep the sensor head
away from the others since
the sensors may interfere
each other. If the error does
not disappear, contact us.
Furthermore, check if the
setting of the cable length
selection switch on the rear
side of the sensor matches
the actual cable length.

Automatic recovery

2 Contact us if other errors are displayed.

<Resetting method>

Press

Press and hold

for longer

than two seconds

Upon an incorrect setting, an error is displayed. Press the key

to return to the setting menu, and enter the correct setting.

Upon an error causing effects on the action of the controller, an

error is displayed together with an alarm signal.
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Press and hold the key to remove error indication and alarm
signal.

Enter an external
reset signal

RS-232C command -

Error indication and alarm signal are removed, similarly to the
case of the key being held down for a long time.

An RS-232C command (WCA) removes the error.

Automatic
recovery

Upon a broken wire in the sensor head or a short circuit error, the
controller automatically recovers from the error after the correct
state is restored.
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7.2 What to Do?

When the following phenomenon occurs, check.

performed.

entered correctly.

» Check that pin layout of the connector is correct.

Symptom Confirmation method and remedy pRae;t:;rence
- Check that the cables are connected correctly. P14
All indicators do not light up. Check that the power saving mode starts without a I588
trigger in the holding measurement mode. '
The upper and lower lines of the digital . o .
display unit are not lit. Check that the controller is in the power saving mode. P.88
- Check that the interference prevention function is
. . . . P.90
validated without an interference prevention cable.
) * Check that if "Master" or "Slave" of the interference
The displayed value does not change. prevention function is set properly.
- In case of the holding measurement mode, is a triger | p32
input ?
Wi g * Check that the trigger settings are correct. P.63
's displayed. * Check that timing signals are supplied. P.38
_ _ * Check that the displayed setting configures the po7
Values are displayed in the upper and| ypper line for indication of the current value. '
lower lines. * Check that the upper and lower lines are| pgg
designated in displayed setting.
All'the HI, GO and LO outputs are tumed on. | - Check that "hold" is selected for the output delay | p74
setting. '
Alarm output does not turn off. - Refer to the troubleshooting method. P.134
» Check that cables are connected correctly.
The input signal is not accepted. - Check that the input method and input voltage are | P.14
free from problems.
* Check that the sensor head cable length P9
An erroneous detection distance is selection switch is set correctly.
displayed. - Check that the display scale is set correctly. P76
» Check that zero setting is performed. P.28
- Check that analog voltage output scaling is set P81
The analog voltage output is erroneous. correctly. '
* Isn’t BCD output mode selected? P.102
Hold measurement cannot be performed. | - Check that the hold measurement modes and | P.32
P ' trigger conditions are configured correctly. P.38
» Check that cables are connected correctly.
RS-232C communication cannot be| * Check that communication conditions are P99
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Specifications and Dimensions
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8.1 Ratings and Performance

8.1.1 Sensor Head

Type |93.8mmtype |§5.4mmtype | 8mmtype | M10 type M12type | ¢22type
Item Model No.(Note1) | GP-X3S(E) | GP-X5S(E) | GP-X8S | GP-X10M | GP-X12ML | GP-X22KL
Sensing range (Note 2) 0t00.8mm | 0to 1mm 0to 2mm 0to 5mm | 0 to 10mm

Standard sensing object

Stainless steel (SUS304) and iron (Controller can be configured.)

Temperature characteristics (Note 3)

0.07 % F.S./°C or less

© Protection IP67 (IEC), IP67g (JEM)

% Ambient temperature —10 to +55°C,In storage : —20 to+ 70°C

f% Ambient humidity 35 to 85 %RH,In storage: 35 to 85%RH

f’:’ Noise immunity Power line: 300Vp 10ms cycle,and 0.5 us pulse width (with noise simulator)
é Voltage withstandability 250V AC for one min. between all supply terminals connected together and

§ Insulation resistance | 20M Qormore, with 250V DC megger between all supply terminals connected together and enclosure
E Vibration resistance 10 to 150 Hz frequency, 0.75mm amplitude, in X, Y and Z directions for two hours each

Shock resistance 500m/s? acceleration (50G approx.) in X, Y and Z directions for five times each

< |Enclosure Stainless steel (SUS303) | Brass (Nickel plated)

% Cable protector e PP

= | sensing parts ABS PAR | ABS | PA
Cable Connector attached high frequency coaxial cable, 3m long (Note 4)

Cable extension

Extension up up to 10m is possible with the optional cable

Weight (Note 5)

409 approx. | 40g approx. | 40g approx. | 50g approx. | 459 approx. | 809 approx.

Notes: 1) GP-X3SE and 5SE which are not applicable to export regulations are also available.
2) The sensing range is specified for the standard sensing object.
3) The value represents 20 to 60% of the maximum sensing distance when combining the sensor

head and controller.

4) For flexible cable type type, contact us.
5) The given weight of the threaded type sensor head is value including the weight of the nut and

toothed lock washer.
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8.1.2 Controller

Setmodel name |NPN output| GP-XC3S | GP-XC5S | GP-XC8S | GP-XC10M | GP-XC12ML | GP-XC22KL | GP-XC3SE | GP-XC5SE

& PNP output| GP-XC3S-P | GP-XC5S-P | GP-XC8S-P | GP-XC10M-P | GP-XC12ML-P | GP-XC22KL-P | GP-XC3SE-P | GP-XC5SE-P
Supply voltage 24V DC = 10% Ripple P-P 10% or less
Current consumption 150mA or less

* Output voltage: — 5 to +5V (Note 2)

Analog voltage output - Output impedance: 100 Q approx.

Response time 0.075ms (Fastest)
Resolution (Note 3) 0.02% F.S. (64 times average processing) | 0.04% FS. (64 times average processing)
Linearity (Note 3) Within =0.3% F.S.
Te t
chatotaste, (Note 4) 0.07 % /F.S./°C or less
<NPN output type> <PNP output type>
NPN open-collector transistor PNP open-collector transistor
Comparison output »Maximum sink current: 100mA * Maximum source current: 100mA
Al - Applied voltage: 30V DC or less - Applied voltage: 30V DC or less
arm output (between output and 0V) (between output and +V)
Strobe output -Residual voltage: 1.6V or less - Residual voltage: 1.6V or less
(at 100mA sink current) (at 100mA source current)
0.4V (at 16mA sink current) 0.4V (at 16mA source current)
Short-circuit
protection Incorporated
<NPN output type> <PNP output type>
Photocoupler input Photocoupler input
* Input current: 9mA or less * Input current: 9mA or less
Ext i t = Operating voltage: ON voltage 17V or more = Operating voltage: ON voltage 17V or more
xternal inpu (between +24V and input) (between 0V and input)
OFF voltage 4V or less OFF voltage 4V or less
(between +24V and input) (between OV and input)
* Input impedance: 5k Q approx. = Input impedance: 5k Q approx.
Sampling frequency 40kHz (25us)
Zero-set setting method Push button setting/External input setting
MODE Orange LED (lights up in mode status)
S HI Orange LED (lights up when the upper value is exceeded)
g GO Green LED (lights up when within the upper and lower limit value)
< |Lo Orange LED (lights up when less than the lower limit value)
TIMINIG Green LED (lights up as per the external or internal trigger timing)

Upper line digital indicator part | 5 digit orange LED (display of numerical values out of the upper and lower limit value)

Lower line digital indicator part | 5 digit green LED (display of numerical values within the upper and lower limit value)

% f\err?‘%'g?;ture 0 to +50°C (No dew condensation), Storage: 0 to +50 °C
-‘:—ﬁ Ambient
o humidity 35 to 85%RH, Storage: 35 to 85%RH
‘% Noise immunity Pow.er'su[oply line: 1,000Vp, 10ms cycle, 0.5u's puls_e widt_h '
£ Radiation: 300Vp, 10ms cycle, 0.5 us pulse width (with noise simulator)
g Vibration resistance | 10 to 55Hz frequency, 0.75mm amplitude in X, Y and Z directions for two hours each
L0 | Shock resistance 100m/s? acceleration (10G approx.) in X, Y and Z directions five times each
Grounding method Floating earth
Material Enclosure: Polycarbonate
Weight 1209 approx.
Accessory ATA4811 (Controller mounting bracket): 1 set

Notes: 1) GP-XC3S (-P)and GP-XC5S (-P) is applicable to export regulations specified in "Foreign Exchange and Foreign Trade
Control Law". Exportation of the 3S or 5S type or carrying it outside Japan requires an export permit from the Japanease
government. However, GP-XC3SE and GP-XC5SE type which are not applicable to export regulations are also available.

2) The factory shipment setting is between 0 and +5V in the detection range.

3) Value at constant +25°C

4) The value is in the range from 20 to 60% of the maximum detection distance with a combination of sensor head
and controller.
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When a different power supply is used for 2, or more, controllers, be sure

wise, the transmission by GP-XCOM and the interference prevention func-

@ to connect either 0 V lines or +V lines of the controllers each other. Other-

tion are not properly operated.

Minimum input time of each terminal input

. Zero setting input

« Memory switching input 1,2

-Resetting input -Timing input (external trigger)

|

ON
2.0ms

Output response time

* In the case without holding measurement

ON

—_—  |—

Averaging frequency | Response time
1 0.075
2 0.100
4 0.150
8 0.250
16 0.450
32 0.850
64 1.650
128 3.250
256 6.450
512 12.850
1,024 25.650
= 2,048 51.250
2 4,096 102.450
® 8,192 204.850
16,384 409.650

ON
200 us

1ms

* Output response in respect to timing
input of holding measurement
(With a controller operating independently)

——————————————————— ON
Timing input H
-- OFF

4‘ ~— Max. 100 us
Analog output

Judgment output

* When the BCD unit (GP-XBCD) is used, the
sampling period becomes double (50ps).
Therefore, the response time becomes also
double (Maximum speed: 0.15ms).
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8.1.3 BCD Output Unit and Controller Communication Unit

Designation BCD output unit Controller communication unit
Item Model No. GP-XBCD GP-XCOM
Model of combination set GP-XC [, GP-XCLI -P
Current consumption
(mounting to GP-XC () 20mA or less 5mA or less
Output N channel MOS FET open drain
5-digit BCD - Maximum sink current: 50mA
polarity indication = Applied voltage: 30V DC —
VALID (between output and GND)
*Residual voltage: 1V (at 50mA sink current)
Non-voltage contact or
Hold input NPN open-collector transistor input —
Low (0 to 1V): Valid, High (open): Invalid
Switch — Terminator ON/OFF switch
Material Enclosure: ABS Enclosure: ABS
Weight 30g approx. 20g approx.
Accessory Mounting bracket [Stainless steel (SUS304)]: 1 pc. | Mounting bracket [Stainless steel (SUS304)]: 1 pc.

Notes: 1) The cable for connecting GP-XBCD and controller is the optional cable with connector on one
end for BCD output unit (GP-XBCC3: cable length 3m).
2) The cable for connecting GP-XCOM with GP-XCOM is the optional link cable for the controller
communication unit (SL-F[]).

When a different power supply is used for 2, or more, controllers, be sure
@ to connect either 0 V lines or +V lines of the controllers each other. Other-
wise, the transmission by GP-XCOM and the interference prevention func-

tion are not properly operated.
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8.2 Dimensions (Unit: mm)

8.2.1 Sensor Head

BWGP-X3S / $3.8mm type

¢ 2.5 high frequency coaxial cable 3m

Coaxial connector for connection of controller
17 |

\ N
& ———=—=F{] o (@64

N

}

(25.7)

BGP-X5S / $5.4mm type

(@)
>
)
°
2l
©
-
oo

¢ 2.5 high frequency coaxial cable 3m

Coaxial connector for connection of controller

17 6.2) ‘« S |

N
b TS R
\¢>5.4 T

(25.7)
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BWGP-X8S / $8mm type

@ 2.5 high frequency coaxial cable 3m
17 ‘(6.2) ./ Coaxial connector for connection of controller
_ v
- E@DE@ — | (#64
f
b8 (25.7)
BGP-X10M / M10 type

@ 2.5 high frequency coaxial cable 3m

-~

(6.2)

Coaxial connector for connection of controller

'

== - (64
f
\Mmiox1 . (@87)

Nut
Toothed washer (teeth inside)

(@)
>
)
°

2l
©

-

oo

(T, 1.
L 17
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BGP-X12ML / M12 type

6.2) |~ @ 2.5 high frequency coaxial cable 3m

j Coaxial connector for connection of controller
4& _ ¢
— o —(¢6.4)
o ;
~— (25.7) —

\_M12 x 1

Nut
Toothed washer (teeth inside)

WGP-X22KL / $22 type

~—(6.2) @ 2.5 high frequency coaxial cable 3m

35
. 17—
Coaxial connector for
o connection of controller
=
D v
= v
o _
= i
o
(96.4)
¢ 21
Diameter of toothed
washer

Toothed washer (teeth inside)
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8.2.2 Controller

HWGP-XC ] (-P)
—10 73 16.7) [+
[ GP-X series €€ — . .
gagg| ||| —E L —
HHHAE| o = [ ous | (EEEEEEEE
D = |
—

i i
W ]
40 J
55 —20 — |«—(85)

(@)
>
)
°
2l
©
-
oo

8.2.4 Controller Communication Unit (Optional)

[ ]

i i

55 —20 — |~—(85)
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[Warranty]
Panasonic Electric Works SUNX warrantsthis product for twelve (12)
months from the date of shipment or delivery to the purchaser’s appointed
warehouse.

[Scope of Warranty]
During the above mentioned period, if a failure of the product occurs under
normal use and operation, and if Panasonic Electric Works SUNX deter-
mines that it is responsible for the failure, it shall repair the defect or replace
the product.
However, in no event shall Panasonic Electric Works SUNX be liable for the
failure, damage or loss stipulated below:

1) Failure caused by instructions, standards, or handling specified by
the customer

2) Failure caused by modifications done in the structure, capabilities,
specifications, etc., without consulting Panasonic Electric Works
SUNX, after the purchase or the delivery of the product

3) Failure caused by a development which could not be foreseen
based upon the technology in practice at the time of purchase or
contract

4) Failure caused by use which deviates from the conditions/environ-
ment given in the product catalog or specifications

5) In case this product is used by being incorporated in the cus-
tomer’s machine, failure which could be avoided if the customer’s
machine had functions and structure commonly accepted in the
industry

6) Failure due to Force Majeure

Further, the warranty given here is limited only to this product which has
been purchased or delivered. Panasonic Electric Works SUNX shall not be
responsible for any consequential damage or loss arising from the failure of
this product.

[Scope of Service]
The cost of the product delivered does not include the cost of dispatching
an engineer, etc. In case any such service is needed, it should be request-
ed separately.

GP-XC3S(-P) or GP-XC5S(-P) is applicable to export regulations specified
in "Foreign Exchange and Foreign Trade Control Law". Exportation of the
GP-XC3S(-P) or GP-XC5S(-P) or carrying it outside Japan requires an export
permit from the Japanese government.

Panasonic Electric Works SUNX Co., Ltd.

http://panasonic-electric-works.net/sunx

Overseas Sales Division (Head Office)

2431-1 Ushiyama-cho, Kasugai-shi, Aichi, 486-0901, Japan

Phone: +81-568-33-7861 FAX: +81-568-33-8591

Europe Headquarter: Panasonic Electric Works Europe AG

Rudolf-Diesel-Ring 2, D-83607 Holzkirchen, Germany

Phone: +49-8024-648-0

US Headquarter: Panasonic Electric Works Corporation of America

629 Central Avenue New Providence, New Jersey 07974 USA

Phone: +1-908-464-3550

PRINTED IN JAPAN © Panasonic Electric Works SUNX Co., Ltd. 2011

February, 2011
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