Panasonic

High-Speed High-Accuracy Eddy Current
Digital Displacement Sensor

GP-X Series
User's Manual

WUME-GPX(05)

2019.12 | panasonic.net/id/pidsx/global



Thank you for purchasing Panasonic Industrial Devices 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 optimum 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 Pana-
sonic Industrial Devices SUNX's sales office if any uncertainties, errors, or
pages out of order are found.

5. 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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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-XC3SE and GP-X5CSE) 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, oil,
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.
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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
-Contact for CE
Panasonic Marketing Europe GmbH Panasonic Testing Center
Winsbergring 15, 22525 Hamburg,Germany

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.

+ 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.




Checking the Packaged Components

Check if the following components are found in the package.
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[IController 1
OMounting frame 1 @
[JSensor head 1
[JHexagonal nut
(For GP-X10M, GP-X12ML and GP-X22KL only) : 2 s
[JToothed washer @

(For GP-X10M, GP-X12ML and GP-X22KL only) : 1

Olinstruction manual 1 D

Notation

HEMeaning of Symbols

Indicates handy points useful for operation.

POINT

@ 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

+ 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)




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.

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.




1.3 Functional Description

1.3.1 Controller
lFront panel

Q 1

g

- | GP-X_series €€
07 0 00 0 0

10

12

7 8 9 M
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.
HI indicator Lights up if the measurement is larger the upper limit
2 (Orange) value.
GO indicator Lights up if the measurement is between the upper
3 (Green) and lower limit values.
LO indicator Lights up if the measurement is smaller than the lower
4 (Orange) limit value.
5 TIMING indicator | Lights up at the timing of an external or internal trigger.
(Green) Itis lit for approx. 0.1 sec. (Note 1)
MODE indicator Lights up in the setting mode, while it is not lit during
6 (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.
Note 1: If the timing input period is 0.5 sec. or less, the indicator may not follow the

input and may not light up. Note that this will not affect the detection operation.




WRear panel

1 ——HHHOEHHHE
2 ——HHHEOEEED

o4 @

3 4 5
No. Description Function
1 Upper terminal
block Connect each terminal to input or output.
Provided with reverse insertion prevention
2 Lower terminal |\ function
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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WSide 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)

3
2
1
No. Description Function
Cable with
connector on
1 |one end for Connect the BCD output unit.
BCD output unit
(Optional)
2 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.
Reerencsl  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.]

11
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1.3.3 Controller Communication Unit (Optional)

1 2 3 5
q
4
No. Description Function
1 Link cable Connects between controller communication
(Optional) units.
2 Transmission
connector Connect a link cable to communicate with
Reception another controller.
3 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.

12



1.4 External I/O

] ]
HHEEHEEHEE

O

Terr:‘nci)nal Indication Name Description
1 LO LO output AS|gnaI is output if the m9a§urement
is smaller than the lower limit value.
> |co GO output A signal is output if the meas.ur.ement is
between the upper and lower limit values.
3 |Hi HI output AS|gna| is issued if the mgasurement
is larger than the upper limit value.
Qutput NPN output type: 0V
4 |com Common Common (s 2uPavPe )
5 | ALARM Alarm output | A signal is output if an error occurs.
6 |STROBE Strobe output An internal 'trlgger outputs for
measurement interval.
7 INT P OUT Interfergnce A signal is sent to another F:ontroller for
prevention output | removal of effects caused by interference.
Analog| 8 ANALOG GND | Analog ground | The measurement is output in an
output [ g OUT | Analog voltage output | @nalog voltage.
10 |0SET Zero setting input The current detection position is fo_rqbly
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 (";'z:;' gﬂ:p:::y”s; ng)
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.
Power| 17 |0V Power supply 0V
| Supply power.
Supply| 18 |24V DC Power supply 24V DC

13
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1.5 1/O Circuit Diagrams

1.5.1 NPN Output Type (GP-XC[JS, GP-XC[ISE, GP-XC[IM[], GP-XC[IKL)

Terminal No.

— o 1./
™ @Y
Com| arison;
Z 1( outpL?t LO
Ty -
Zo2 N2 L comparison output G0 "W
Tep bt
ZosN% Comparison output HI 100mA mex.
Ty +_1 2avDC
ZodNA Alarm output  100mA max. = +10%
Ty o
T Zus|<-<A Strobe output 100mA max.
K,.
ZosN% | . 100mA max.
Tre : ; l D Interference prevention output
Output common
I
I oY

A R Analog voltage output: —5 to+5V (Note 1)

Y ¢ Analog ground

g +24V
5kQ L 7 ing i
T ® ero setting input

+24V

5kQ @Memory switch input 1 (Note 2)

Main circuit

+24v
T 5k Q ‘zMemory switch input 2 (Note 2)
+24V
T.5KQ L Timing input
-4
+24v
i g}i g 5kQ ° Reset input
T ggresetin
+24V
BkQ  Interference
® 1 2 il

prevention input 1 1
Input common I:a I:a I:a
@ p

L (ov)
Internal circuit <—&—— 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.

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

tection diode
Zb1to Zoe : Surge absorption zener diode
TritoTre  : NPN output transistor

Non-voltage contact or NPN open-collector transistor

A

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

+ Timing input

- Memory switching input (Note 2) + Zero setting input, memory switch input 1/2
Memory No. | Memory switch 1 | Memory switch 2 Reset input .
0 High High h?g; ((O+t\c; ?)Yz;p\g\l)lfjlnvalid
1 Low High
2 High Low 2
3 Low Low NPN open-collector transistor

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

¥
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1.5.2 PNP Output Type (GP-XC[IS-P, GP-XC[ISE-P, GP-XC[IM[J-P, GP-XC[JKL-P)

Terminal No.

D1

%

(@ Output common

{%| | 100mA max.
[Tri T
2Zp1 I(ﬁl Y Comparison output LO 100mA max. (3?
Tral [
Zozp L, =/ Comparison output GO 100mA max. 1 2avDC S
TraK“ G — _T 10% &
ZDSK—&: Comparison output HI 100mA max. :
Tral
Zoap | [ Alam output 100ma max,
4k LY CULLLIE S
Trs
Zos 1,3, Y Strobe output
Tre C‘L( Interference
Zos prevention output
fl§x . . +
\-I’ov
47Q 479
Analog voltage output: —5 to+5V (Note 1)
——————T—(®Analog ground

= Input common (+24V)
A\ -

1[4

E ? ka Zero setting inpuf]
kS —@
£
(]
= i Memory switch input 1
5k 1 (Note 2)
? 5kQ L Memory switch input 2 (Note 2)
E % TWw—@
? 5kQ L Timing input
Q @i L d
5kQ . Reset input
1 gt

5kQ P
@ Interference prevention input

Internal circuit <—6—= Users' circuit

Notes: 1) Devices connected to the analog voltage output (terminal No. ® and (®) must have 1M 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-vol n r PNP n-coll r transistor
Zpito Zoe : Surge absorption zener diode on-voltage contact o open-collector transisto

TritoTre  : PNP output transistor , or H

+ Memory switching input (Note 2)

+ Zero setting input, memory switch input 1/2

Memory No. | Memory switch 1 | Memory switch 2 Reset input
Low (OV 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 >I
+ Timing input

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

15
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1.6 Mounting Method

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

1.6.1 Mounting the Controller

1. Cut a mounting hole in the pan- 2. Insert the controller into the
el. mounting hole from the rear.
—
(unit: mm)
459
i

Lmq ) o

To mount the communication

unit or BCD output unit, the

‘zhmsss must be from 1to 3 Fit the mounting frame from the rear.

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

45»8.6 [
*ﬂ communication
oot - — | — L unit or BCD output
unit, observe the
A & orientation shown
Min. 90 in the figure.
— Z
L AT S R For continuous side mounting \
i A=(48%n—2.5)
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)

i«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>

| Jeydey

Set screw (M3 or smaller. Model A(mm) | Tightening torque
(Cup point)
A GP-X3S 4t016 | 0.1N-mor less
GP-X5S 0.44N-m or less
5t0 16
GP-X8S 0.58N-m or less

Note: Avoid tightening excessively.

@Mounting with nut
<Screw type>
GP-X10M GP-X12ML GP-X22KL Model B(mm) | Tightening torque

Attached Attached a .
tootha Tock ached Attached GP-X10M | 7 ormore | 9.8N-m or less

washer washer washer

—B———— |GP-X12ML| 14 or more| 20N-m or less
GP-X22KL | 20ormore (Note 1) | 20N-m or less

Mounting
plate

Mount
X plgtin " 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)
GP-X3S
iy GP-X5S $10 ,
D Jhita |// GP-X8S 18
GP-X10M b 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

Lead wire

X Tighten
N

Loosen

Dimension A 16+ 1mm
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.

| Jeydey

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

N

& 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 OV. 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.

@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 1 t0 2.5mm
Mounting the Controller" on
page 16.

side.

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

7
< A
opening its arms. h 2
= o
\l//

(Mounting from rear)

=

20



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

| Jeydey

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)

ﬂ Terminator switch ON

ﬁ[ Terminator switch OFF

U

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).
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1.8 Flow of Configuration Until Operation Is Started

1.8.1Basic Usage

| Turn the power on.

'

Select the material of the
object to be detected.

!

Adjust linearity.

!

Determine the reference
point for detection.

!

Select the measuring mode
and enter conditions.

!

Adjust the display scale.

Adjust the analog voltage
output scale.

'

Enter the upper and lower
limit values.

!

| Set the judgment output.

!

| 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 "®m 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
=
)
°
=
(0]
=
N

(A
~
<
v
]
ﬁ.
[a)
m

ol 0 100 070 I
0000, 10 00, 1,

()

7 @:j 00 00 00
2 R R oy
| Loico TP 0
5 TIMINGS Ei ) @ @ 12
6 ©mooe) | /|| /\ | |enter )
7 8 9 N
No. Description Function
The measurement, calculated value, setting data and so on
1 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.
2 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 at the timing of an external or internal
(Green) trigger. It is lit for approx. 0.1 sec. (Note 1)
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.
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.
Note 1: If the timing input period is 0.5 sec. or less, the indicator may not follow the

input and may not light up. Note that this will not affect the detection operation.
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2.1.2 List of Characters Displayed at Controller

A|B|C|D|E|F |G H
AN DA
O 20| 2 SN 207 e | e 0
l{J|K|L|IM|N|O|P|[Q
Gl ol |y [ oo | v
AR EDAR \
RIS|I[T|U[VIW|X]|Y |Z
DGR ol T |z
’ A e [0 | o | | A
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2.2 Operation System

2.2.1 Overview of Operation System

M Setting mode

HDisplay/confirmation |
I

Detection state

Upper limit value

Memory number selection
(Refer to page 46.)

Upper limit value

|
]
I
I
i:? : (Refer to page 48.)
= 1
(4] Lower limit value | Lower limit value
» : (Refer to page 48.)
[ 1
Averaging [ Ry, £ : Aut Averaging frequency
frequency B i 54| (Refer to page 51.)
[GA] 1 [Gn]
Application mode | RP 21, ¢ : APPL | Application mode
ARURL | AAURL | (Refer to page 52.)
G I i U@
| e
: BLY-IN € * Indication varies according to the
non mode selected in the application
: ! [ mode. The figure on the left indicates
_______________ | [T : what is displayed with the selection
S| BB L of the manual mode.
C_nanE|.
! @ I
leon? |
; of F|.
LTy
Select the object to
Set1 | SEk- be detected
&) (Refer to page 70.)
/ Calibration
(Refer to page 71.)
o | Judgment output setting
RS-232C (Refer to page 73
Option | SE t af m: €3 i‘;—, g | communication sefting
(Refer to page 98.) Display scale
(Refer to page 76.)
Analog voltage
output scale
(Refer to page 81.)
Display setting
o (Refer to page 86.)
bed BCD output unit setting
d 45| (Refer to page 100.) Interference
1 [N F prevention setting
Controller communication (Refer to page 90.)
c %"‘ unit setting and address Memory switching
ddr setting (Refer to page 104.) method setting
U@ (Refer to page 93.)
Controller communication Initializati .
unit setting calculation sr?':};)arézeittl%%tttci’n élsctory
T oo setting (Refer to page 106.) ol (Refer o page 94.)
hERd Setting upon replacement
dEFLE of sensor head
P @ “ (Refer to page 108.)
| AEAr F] g o F |; - | Software version display
o

e
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B Detection 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) g
[ GP-X series  CE [ GP-X series €€ c:D)
(1t
- Lo L0
LO/GO/HI indicator "1 '-’ e Bl
| L0000 0
i i
D e [
(6 ooE) @@ @@ ENTER

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.

¢ 000 YN Dotection state Frat it

(g WX X f O OIC FUT L Detected
™ o Upper limit setting W (! CAaszured

LooGoo Hflj
: - :' :-. i~ | Lower limit setting e (oD
- = @@
F: X E Averaging frequency
When the| > key is pressed

:-: :-‘ :-‘ : : Application mode
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B Zero 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

0 passes.
S Press and hold the key for longer than two seconds, too, to cancel zero
3 y g » 100,
> setting.
| GP-X series €€ | GP-X series €€
Press and

hold for o

Sl sl
LG (O || onoertan )
B - >
e (V2] e (V2]

Press and immediately release the key to check the current zero setting

ON/OFF state.

[ GP-X series  CE€ | GP-X series  CE€
|y iy | iy iy
VN B Y N N VR R Y Ny

- - gl
Ll Loy
B ®
D@ D@
Zero setting ON Zero setting OFF

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

the (set) 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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The memory can be overwritten 100,000 times. Be careful that it will not
be overwritten too frequently by the zero setting input from an external ter-
minal. Furthermore, it is recommended that the panel key lock function be
turned ON to prevent inadvertent overwriting.

&

*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

Z 1e1deyd

Displayed value Displayed value

20—

Pressandhold , n L_____________ S
6key at 1.0mm. 20 S

i Detection Pross a-nd -
:distance key again to ‘

restore to the 0
original state.
(Note)

Detection
distance

/

7/
/" After zero setting

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

Displayed value Displayed value Displayed value

Changed arbitrarily
according to scale. i

,
,
.
.
,

P‘ess and hold

2.0 204 mmmmmeme-2-Q
i (@ key at 1.0mm.
1
1
H

' Refer to section s .
| Detection "4,4 Display Scale" P Detection, Press and hold Detection
\distance on page 76 and |’ distance ! @ key again distance
9/ section '4.5 to restore the
i 2.0 Analog Voltage original setting. 1.0 2.0

Output Scale" on
page 81.

N\

\.

\.
Offset value — 1.0

—3.01

N

\

\

(Note) N\

Due to scaling,
the set detection
distance  Omm
becomes the
datum for zero
setting.

Example after display écaling

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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B Setting 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 [A) key to change the setting of major items.

Version Display Menu"

. . Reference
Display Name Reference item page
- o T o W | Memory number - -
A ] selectigyn Section "3.1 Memory Selection P.46
| IR TR TR P N Section "3.2 Upper and Lower Limit
" ) Upper limit setting Value Settings" P.48
| S T W foni ; Section "3.2 Upper and Lower Limit
" ' x ) Lower limit setting Value Settings” P.48
(] g Averaging Section "3.3 Averaging Frequency P51
re frequency setting | Setting” :
- o Section "3.4 Setting According to| P.52
Application mode P LS "
:-: :-‘ :-‘ :_ : sz—:‘-)t?ing App!lcatlon (l'\ppllcatlon moqe)
Section "3.5Trigger Input Setting" P.63
) ' ‘ Holding
D R ] measurement Section "2.3 Measurement Function" P.32
selection
:: "~ : ::. Trigger selection Section "3.5 Trigger Input Setting" P.63
PR | Comparison with | Section  "3.6 Comparison with | ..
L previous average | Previous Mean" .
- < Setting 1: Detail Section "4.1 Selection of Object to Be
SN B el Detected" to section "4.9 Initialization | P70 o
=== 9 to Factory Shipment Setting" 94
- - o Section "5.1 RS-232C Communication P98 t
'.‘ :. :. = :.‘ Special setting Setting" to section "5.5 Software 10 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. (T T
L X O
The MODE indicator (orange) next to the
- i . o
key lights up to indicate the setting mode, and the =
current memory number is displayed. '." :: ':‘ M 2
Y] N
X
2. Press the (V] key. )
"H -t he" (H-thr) is displayed.
This is the upper limit setting change menu. ='= - :: :-. ol
I
[y
3. Press the key. ——
The most significant digit of the upper limit value o
"20083008" (2.0000) blinks. J et
— Z‘_}" e
/‘T\-‘ 0 00 00
4. Using the (V] or [A) key, change the blinking @)
number. TN
The number increases each time the @ key is \':";?".:.":.'":.‘
pressed. T 0

The number decreases each time the (V] key is

pressed. @ @@

5. Press the [>) key to move the blinking digit =i\;‘;}‘=:-":-‘
and repeat step 4 to change the number. ',!T'\'.l (X
] - koo
6. After changing, press the key to set the LA &
value. ENTER
[ R T TR,
)
DN e Nl ]
(Il MOy RO X ]
7. Pressthe key.
The MODE indicator (orange) is not lit to indicate
that the controller has returned to the detection
mode. :n_" ':t :.: :.:

*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
R 4 The measurement result is displayed and
Qg) OOt Normal output.
=t
@ . .
= R The maximum value at the designated
~ T Peak hold interval is measured.
The minimum value at the designated
Wb
=T Bottom hold interval is measured.
_ The difference between the maximum and
e Peak-to-peak hold minimum values at the designated interval
is measured.
C -k Sample hold The minimum value at the designated
- interval is measured.
= A simple mean of the measurement
[
e Average hold interval is measured.

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

Bl Normal (no hold): s @ » £ (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.

== Measured value

——— Measurement
Displayed value
Output value

Displayed value

04
ON

Timing input | | | |
(External trigger) OFF

Time
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M Peak 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)

" is displayed unti the Afer reset input, "~ is |~ Measuredelue
PNabvtigibveiol displayed unti the first | —— Measuement
1St input s obtainea. input is obtained. [Oug)utyva\ue ]
1 [Thevoltage output is ] Tne voliage output s
held at0v. [he\d atoVv. ]
ECN .
‘ ! ‘ ! \ .
: ; 3 :
f i Y : Output of result of -
Displayed value [ @~ 7 -  sampling period 4 - N
AR A 5 O . A

Olﬁputof resultof ¢ .}
sampling period 1
0 B ]

ON

Timing input |_| ‘ | |
(External trigger) OFF ! |_| ; |_| |-|

With the reset input, samplmg

ON b
egins a ain.
Reset input ” 9 : 9
OFF
. li ‘ I I o . . .
Internal sampling g:rml?g Sampling period 2 | s:m)%'gg s:r'm'zg Sampling period 5 Sampling period 6
Start of holding mode Time

33
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B Bottom Hold: } =
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
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.

Q
=y
)
°
=
(0]
=
N

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 After reset input, "--" is 7 Measured value
f'r%'e”f;t‘gse"::f'ﬂﬁgl displeyed unti the fist | —— Mearenent
= [hel ot 0\% P ] input is obtained. [omput value ]

The voltage output is ]

! JEY [held atov.
i \ ‘-4’

Displayed value

O”tpl:,t of resluILo1f ; [ output of resutt of
0 sampingperiod 1 = sampling period 4
ON 1 : 3 1 3
Timing input I_l |_| : I_I I_l
(External trigger) OFF ' ; : ' 1
ON : : . With the reset input, sampling :
Reset input : : begins again. :
OFF : ‘
Internal sampling gﬁﬂﬂ"}g Sampling period 2 | ,?Z,ﬁ?ﬂigg ggﬂn:’%ﬁzg Sampling period 5 Sampling period 6
Start of holding mode Time
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B Peak-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 0V 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.

Z 1e1deyd

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

... is displayed until the After reset input, "---"is | —--—- Measured value
first input is obtained. displayed until the first | —— gealsuretrpeqt
; i i i isplayed value
[The voltage output is ] Output of result |nTphu; \I/ilg[g:mgﬁt . [Out%utyvalue ]
—Lheld at OV. P2 (P2-B2) of sampling| peiq at ov. ]
‘ O period2 /.
! \ >
f i
. P1 . ! \ P4: P5 N
Displayed value | ~@-\: i \ g 8 ..
,'/ ‘K le . /“ \‘A.\ BS -/I/ N .
6. Y. . @ .. LT S
B1 0 r | S~ ye-e--Ye
Pﬂt%u: ? relsut B4 | Output of result :
0 (P1-81 Jo ,S,%mp,'ng rrrrrrrrrr (P4-B4) of sampllng
perlod ! : : : period 4
ON : : . :
Timing input |_| |_| : I_I I-I
(External trigger) OF F g g - ' '
ON : : . Sampling begins again with
Reset input |‘| the rese:t input.
OFF
Internal sampling ggrm"qg Sampling period 2 | gsrm"gg gg&ﬂﬂg Sampling period 5 Sampling period 6
Start of holding mode Time
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(External trigger)

Bl Sample 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.

@ Example of sample hold (example with external trigger)

o ) After reset input, "----" is = Measured value
e dlsplayed until the displayed until the first — Measurement
first input is obtained. input is obtained. [Displayed value]
T [ The voltage outputis ] The voltage output is ] Output value

held at OV.

7N,

held at OV.

Displayed value | = i | ’T\—
g 1 : o s . .

The value at the: et
timing input is output :
0 tand held. -~ P ‘

Timing input OO:F |_| |_| |_| |_|

ON f Sampling begins again with
Reset input f : |_| the reset input.
OFF - . :

Start of holding mode Time

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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B Average 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 average of the values detected between
one timing input to the next timing input is kept on hold. 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.

Z 1e1deyd

@ Example of average hold (example with external trigger)

After reset input, "----" is = Measured value
"----"is displayed until the displayed until the first —— Measurement
first input is obtained. input is obtained. [DiSD\ayed Va\ue]
| The voltage output is ] Simple mean of The voltage output is Output value
held at OV. li iod2 \heldatOV.
l— /’_\\samp ng perio — Interval mean of
7 kY } } sampling period 5
Displayed value | .~~~ : ! \ . X S
% R / K PR R N
/ . N / T\\_ﬁ'/_‘*\/
Output of simple mean; ™~ - Output of simple mean;
o of sampling period 1 3 of sampling period 4
ON : : 3 : :
Timing input |_| |_| : |_| |_|
(External trigger) OFF g X ; . .
: ‘ © Sampling begins with reset
; ON : : iny utp 9
Reset input } 3 |_| put.
OFF
Internal sampling ﬁ:ﬁ:ﬂ'?g Sampling period 2 | sgm’%"gg §::::J%“29 Sampling period 5 Sampling period 6
Start of holding mode Time
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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
é: H External Trigger
(0]
NS 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.
Reset input Resets the holding value and judgment output in the
esetinpu sampling period after timing input.

B Setting Items 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®® Refer to section "3.5 Trigger Input Setting" on page 63 for the trigger set-
ting method.

B Cyclic Trigger
Specify the cycle for the cyclic trigger.
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B External Trigger Mode
@ Example of peak hold

Displayed value

Output of result of
sampling period 2

A\

7 ~‘-\ \/Oulputof result 1\
! T ofsampling "\,

period 1

—— Measured value
—— Measurement

Displayed value
Output value
Output of result of ;
sampling period 4 /
< - (@]
S . =2
(]
N

OFF

__ON |
Timing input |_|

~ON
Reset input

OFF

. i Sampli
Internal sampling sea;ir:)%llqg Sampling period 2 Sampling period 3 p:,m‘:gl Sampling period 5
Start of holding mode Time

*In the external trigger mode, the trigger delay and sampling time settings are ignored.
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H Internal 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.

@ Example of bottom hold
If sampling time (ts) > 0

e Measured value
A —— Measurement
Displayed value’
[Output value ]
: Trigger
Trigger level [ ] s - : hysteresis
99 Trigger point 7, i Tr|gger?\ /,/ % 7
AN 4 point 1\
Displayed value AN / RN o S
N - / 7 . ‘\._‘,.»,’,, . |
@ : ‘ Output of result of
* Output of result of 3 sampling period 2
» sampling period 1
0 :
Trigger delay Sampling time :
ootd o ts : R ( I ts
ON i : ‘
Int;rn“arl] : Sampling : Sampling
samp gOFF ; period 1 . period 2 |
Strobe ON : ‘ | f ‘ |
output : :
OFF !
Start of holding mode Time

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

—— Measured value
——— Measurement
[Displayed va\ue]
Output value
A
\\.‘ End of sampling End of sampling
n \_\ Trigger point :," ‘v“ Trigger point AR 9
3 e T NS Trigger !
Trigger level ERRAE N hysteresi: <
. \ N
\ Measured/r
Displayed value - ) 3 "alue
e ‘ ‘ e | Output o result of
. Output of result of - sampling period 2
. sampling period 1 :
0 :
Trigger delay : :
td : Codo
ON 1 i : ] : -
Internal : Sampling : Sampling
sampling OFF : | period 1 | | period 2 ‘
Strobe ON ‘ T ‘ ‘
output : :
OFF :
Start of holding mode

Time

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".
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Displayed value == - ' ) N LT ~.

H Cyclic 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.

The trigger delay time and sampling time settings are ignored.

Enter a period other than "0" for the cyclic trigger.

@Example of bottom hold

—-e Measured value

—— Measurement

Displayed value
A [Output value ]

Output of result of

Output of result of

sampling period 2

\'1»,’:, 7777777777 . sampling period 1
0
Trigger period Trigger period Trigger period

Internal sampling

Sampling period 1

Sampling period 2

Sampling period 3

ON
Timing indicator

:

I_I

OFF

Start of holding mode

Time
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2.4 List of Factory Shipment Settings

Indication on . . Indication on
Item upper line Factory shipment setting lower line

Memory number rErme'd | Memory 0 i
Varies according to each model No.
GP-XC3SE(-P) — 0.6400mm
GP-XC5SE(-P) — 0.8000mm
GP-XC8S(-P), GP-XC10M(-P) —1.6000mm
GP-XC12ML(-P)—4.0000mm
GP-XC22KL(-P) — 8.000mm

Varies according to each model No.
GP-XC3SE(-P)—0.1600mm
GP-XC5SE(-P)—0.2000mm
GP-XC8S(-P), GP-XC10M(-P)—0.4000mm
GP-XC12ML(-P)—1.0000mm
GP-XC22KL(-P) — 2.000mm

64 times

Manual mode

No holding measurement (distance detection)
No trigger

| (down)

Varies according to each model No.
GP-XC3SE(-P)—0.4000mm
GP-XC5SE(-P)—0.5000mm
GP-XC8S(-P), GP-XC10M(-P)—1.0000mm
GP-XC12ML(-P)—2.5000mm
GP-XC22KL(-P)— 5.000mm

Varies according to each model No.
GP-XC3SE(-P)— 0.0008mm

Internal trigger v .rwi | GP-XC5SE(-P)—0.0010mm

hysteresis - GP-XC8S(-P), GP-XC10M(-P)—0.0020mm
GP-XC12ML(-P)—0.0050mm
GP-XC22KL(-P)—0.010mm

Upper limit value Hoebkhor

Z 1e1deyd

Lower limit value Lok

Averaging frequency
Application mode

Holding measurement selection
Trigger selection

Internal trigger edge direction

Internal trigger level Lok

e e

Internal trigger delay 0 [sec.]
Internal trigger sampling time width 0 [sec.]
Time width of cyclic trigger 1 [sec.]
Comparison with previous mean None

Stainless steel (SUS304) Sods
Varies according to each model No.
GP-XC3SE(-P)— 0.0008mm
Judgment hysteresis _ v | GP-XC5SE(-P)—0.0010mm

Material of object to be detected

width = "<< | GP-XC8S(-P), GP-XC10M(-P)—0.0020mm
GP-XC12ML(-P)— 0.0050mm
GP-XC22KL(-P)—0.010mm
Output style o -rod | Normally open
Output delay o-odid |[OFF
Display scale Default
omm Omm (Note)

Varies according to each model No.
GP-XC3SE(-P)—0.8000mm
GP-XC5SE(-P)—1.0000mm
GP-XC8S(-P), GP-XC10M(-P)— 2.0000mm
GP-XC12ML(-P)— 5.0000mm

(L | GP-XC22KL(-P)—10.00mm

Note: In the case of GP-XC22KL(-P), the displayed value includes three decimal places.

At max. detection distance
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ltem L"ggceﬁ'ﬁg on Factory shipment setting ,'g;’v'ff‘};,‘,’g on
Analog voltage output scale Default FEIN
omm oV P
At max. detection distance 5.0V
Display setting
Item displayed in upper line Default
Item displayed in lower line Default
Displaying unit mm
Power saving mode Invalid
Display refresh period 20 cycles/sec.
i i o0 GP-XC22KL: 4 !
Number of displayed digits | o 5 ¢z Other than GP-XC22KL: 5
Interference prevention input Invalid
Memory switching method Panel
RS-232C communication | 2
Transmission speed e 19,200 bps
Parity FR- 2 | Odd
Stop bits S 1 bit
BCD unit output Invalid
COM unit
Control address 0 i
Calculation between units None o
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3.1 Memory Selection

Various conditions are saved in the controller in up to four memories (No. 0 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 I/O" 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".

<Detection state> <Memory Number selection>
|
e : n'tEn’n"ﬁ n‘tEn‘tn'\':i
12908 | 0
T
: @
Al e
o
q
T
l@ Press to set.
AEnrSJAEArY
—27 [
T
The following items are stored in each memory.
ltem Indication ltem Indication

Upper limit value M-k | Sampling time bRt

Lower limit value -+~ | (Cyclic) trigger time width Lo

Averaging frequency Rk Material of object to be detected

Measuring mode RO

Three-point calibration adjustment data

Holding measurement Display scale value

Presence of previous mean

Analog voltage output scale

Trigger mode Output hysteresis PR

(Internal) trigger level

Internal) trigger direction

(
(Internal) trigger hysteresis
(

Internal) trigger delay Ly

*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.

@Major 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.

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>

=) nEm"S_. B nEm":’. e
(%)

S—

.»Sel

o
(ax]
>
=4
caws

w2500

T

2) Return to memory number selection and select "copy".
':'E’:.’.g [ENTER) t--g
¥l
[N

Use @ or[A) to select "copy".

ﬂEﬂfS ENTER QP"{ [ENTER) c -'Pg\ }
—an‘- ﬂt-: L:t-:r=:
Use @ or (@) to select "2
. . o
3) Enter "2" as the destination caly + £Laya.
memory number. Gtoc Hane
ry ' Press [VeR) to copy.  Press to return.

4) The data of memory number 0 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.

SV

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

POINT

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.

(@)
=7
)
°
=
@
5
w

Mode Description of action Operation

Press in  the
upper/lower limit value
setting mode.

The upper or lower limit value can be

Value entry setting entered directly as a digital value.

The detection displacement value is set N .
Detection displacement | directly as an upper or lower limit value. Press and hold n
setting (teaching) The object to be detected (workpiece)
can be used to enter the setting.

the upper/lower limit
value setting mode.

3.2.2 Value Entry Setting (Direct value entry)

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

5

[
[

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

Upper limit value>
setting mode

%1 1 | Press (7] or (&) to change the
AL | umber.

H\. L & - |Press[D>) to move to another digit.
¢
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If the |:I>) key is pressed when the least significant digit blinks, the entire

value blinks.
Press the (V] or [A] 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 -k L-ikhe
MO0 —WMO00
T
l Press [¥] or (&) to change the sign.
oo
S T T E

¢ Jeydeyd

3.2.3 Using the Actual Detection Value to Set (Teaching)

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

<Detected state>

o
=X
Ll
=X
=

ans

[y
G o8 00 X
Press (V] to select "H-thr".
Press and hold for more than two
seconds to teach.
setgmode ) | HzERE Hobhe
9 Loann .2 = "5 i1 The blinking value indicates

T that the distance between
l the sensor head and
detected object is "1.2350".
| Change the distance
(blinking value) between
the sensor head and the
detected object to "1.7000"
then press the key to
set.
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3.2.4 Limitations on the Setting Ranges for Upper and
Lower Limit Values

The following limitations are applied to the upper and lower limit value set-
tings.

+ Use a positive value or zero (= 0) as the upper limit value (H-thr).

+ Enter the values so that the following equation stands true: Upper limit
value (H-thr) - hysteresis width (o-hys) > Lower limit value (L-thr) + hyster-
=4 esis 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.

(@)
=7
)
°

=
@

5

w

+ Using the display scaling function “SLOPE”, “Two-point scaling”, “INV”,
or height detection mode “hIGht”, reverse the span (inclination) of the dis-
played value. And, when using the zero setting function. set the lower limit
value (L-thr) as follows.

Lower limit value (L-thr)< Offset value - hysteresis width (o-hys) x 2
If the above condition is not satisfied, zero setting may not be canceled.

POINT

Reversing the span (inclination) Zero setting at
using the display scaling function 1 mm position

Displayed value Displayed value Displayed value

XiE e 2.0
|

=

i
1 Detection Detection
1 distance distance
01 0¢
e 2.0
s/
'
i Lower limit
N i value (L-thr)

N 1
Offset value —1.0 T | setting range

-3.0 4
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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.

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

M Relationship Between Averaging Frequency and Response Time

ﬁ;ﬁ[ﬂ’;‘; Response time (ms) ﬁ;ﬁ[ﬂ’gg Response time (ms)
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 3% 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> The key indicator lights up.

|
|
| - -
@ I AEArY
'=14s1s] T
LY = N W X | (X
Press (V] to select "AVE".
<Averaging frequency\ | B, & e | R, E
. -- - - -\- |
setting mode £ “RMt

Press (V] to select "1,024".

Ruf  [E9A,

~N - B
S oud ]
PN 1

o=
(X
=

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

51

¢ Jeydeyd




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: "m b4 R 1" (manual)

All detection functions can be used.

The manual mode is selected in the factory shipment setting.

- Press BDC detection mode: "F »» £ 5 5" (press)
The bottom hold and trigger modes are automatically selected.

----------------- Internal trigger level

- ---—— Displayed value

Displacement amount

f

/ .
Bottom dead center 11Me
(BDC)

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

— Displayed value

. J

Time

&

Displacement amount
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+ Height detection mode: " {54 = k" (height)

The reverse value change direction is selected.
The sample hold and external trigger modes are automatically selected.

A
ﬁ = e N

Time

Displacement amount

¢ Jeydeyd

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".
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3.4.2 Manual Mode: "~ U RL" (manual)

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

Indication Name Description of action
R 4 N | The measurement result is displayed and
LA orma output whenever necessary.
= The maximum value in the designated
(Y
oon Peak hold interval is measured.
oo The minimum value in the designated
Q =N Bottom hold interval is measured.
Q
B The difference between the maximum and
w e Peak-to-peak hold minimum values in the designated interval
is measured.
C oo The momentary value at the designated
" Sample hold timing is measured.
F: -k Average hold A simple mean of the measurement interval
is measured.

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

@sSetting example
Select peak hold.

<Detection state>

(¥

L=

5

C

Press (V] to select "APPLI".

<Application mode> | & ¥

Ka] N
l@
[ENTER)
<Manual mode> :.'aLd [evres) haLd
JE ¢ S e - T
A1 — 70000702
Press (V] to select peak hold.
hold B[ hold
— P - ki Set Pk
~ J

<Peak hold>
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3.4.3 Press BDC Detection Mode: "P - £ 55" (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

¢ Jeydeyd

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)® 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. P X (€ T
3) In the reference position, ,’ '_-, ,’ ,’ E,’_fﬂﬂf’
press the key to perform Press
zero setting. e TonconAD
"0.0000" is displayed in the T-‘:;':;%% ;-'Z‘;‘DGE%%
reference position. I ——

» 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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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

<Detection state>

- H
Press (V] to select "APPLI"
<Application mode> H P P L = \FEP-P L =
ARAUL —ARAULT
2
BD i I Ex
<BDC detection mode> \H o =::='-. !
“PrESY

) -
AT Press [>) to move to another digit.
= 0.4 00 0.8 o8 |Press (¥ or (2) to change the number.

*Because the distance is based on about half of the

detection range, the setting range is within £1.000
with a 2mm detection range sensor. If a value
exceeding this range is entered, an error is caused.

Trigger hysteresis setting

k= =" 5 |Press [ to move to another digit.
Press (W) or (&)to change the number.

=)

Comparison with previous mean valid/invalid setting
coan? Press (V] or (&) to switch between

~ F.-;ONandOFF.
—Qr -
=)
SERLP
SR EM_ | Eng of entr
donk /

l Press 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
ront  the maximum detection distance, respectively.

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
"IDetection Mode" on page 27.

¢ Jeydeyd

3.4.4 Rotation/Eccentricity Detection Mode: "~ 1" (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.

Reference®® 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)) 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

(@)
=7
)
°
=
@
5
w

<Detection state>

o
[y
2

<Application mode> R
n

<BDC detection mode> | :j :'

NALERE WP
P N
|@

<Rotation/eccentricity mode> Fﬂ FIP :_ =

- [
_roc

., M | Press [ to move to another digit.

Lo
—0.5 530 | Press (W or (8 to change the
n number.

lENTER

AT

ekl

v
[ End of entry
[

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)® 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
"HDetection Mode" on page 27.

¢ Jeydeyd

.Rotation/eccentricity detection mode
Displayed value

This point is not considered to be the minimum

point because it is within the hysteresis. Distance between
i P2 and B2 is
P1 Distance between P1 and gisplayed and output.
B1 is displayed and output. —

Trigger
hysteresis

B1

Minimum poimf
. Minimum point

Internal sampling | Sampling period 1 | Sampling period 2 |

Timing indicator OOF'z |_| |_| |_|

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 t" (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.

@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 €€ [ GP-X series €€
[ gy ] 'l OOt
LD 00000 || Pressand LAty

hold

[00COOH D @ [0CIGOT HI D) @
MG CoD NG CoD

@@ N
"0.0000" is displayed in the reference position. The analog voltage output is 0V,
too.

|
- 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
"IlDetection Mode" on page 27.
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4) Select the height detection mode.

<Detection state> :

|
=)

A
[
3

<Application mode>

<BDC detection mode> | i :j [x]

<Rotation/eccentricity mode> R P P H
MU
-

<Height detection mode> | v vy ¢

Negative slope
SELuP
donik
Press the key to return.
5) Set the tolerance judgment value.
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.

End of entry

+ 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
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)

POINT
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@Height detection mode

Detected value

Upperlimitvalug - -+

0o 4

Lower limit value

ON-H

Timing input
g OFF

ON-
HI output
OFF

ON
GO output
OFF

ON-
LO output
OFF

Start of measuring mode

62



3.5 Trigger Input Setting

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

M 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: "t~ " (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 Ltz " (FLICK)

Enter the sampling period directly.

¢ Jeydeyd

Reference)® Refer to section "2.3.2 Trigger Input" on page 38 for details of the trigger.

@Trigger input setting

<Detection state>

|

|

I - -
B, [REAr

|

(X
[
3
23

Duon L4

<Application mode> EP P L !
AnURL
| @
<Manual mode> b=y o L ':= _
s
B 2
<Input trigger mode> k PR E‘ ENTER) =:\', ! E‘ _
s —mang

- To section "3.5.1

[
= " '1'-1 A External Trigger Setting"
— 22
1@
[T N o To section "3.5.2
= \""' P Internal Trigger Setting"
—
|@
oo e To section "3.5.3
\t.'. ""' Y Cyclic Trigger Setting"
—" . V2
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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
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.

@sSetting example
Enter the following settings.
Trigger direction:  UP

Trigger level: 1.5000mm
Trigger hysteresis: 0.05mm
Trigger delay: 0.01 sec.

Sampling time: 0.025 sec.
<Internal trigger>

Ee D

<Trigger direction> | &

Edl (b9 E-EdD
oV

do¥n —U P
@@ Press &J or (a) to switch between
"up" and "down".
<Trigger level> | & -} ,, N Lty
=~ e e =, .
30000 43383 rTHI
(] Press [® to move to another digit.
Press @ or @ to change the number.
<Trigger hysteresis> E-RY S E-RY S k-
NIy A YNy 3] u (Y]
[EXE AT EX] I i K D00 0
> Press [® to move to another digit.
© Press @ or (8) to change the number.
<Trigger delay> [&. - 43 4 A T T
ohan|  hadhd ] hathd
AA.00 00 00 0 [RRgRgERX] [EXEpg B R ¥]
@ Press [® to move to another digit.
Press @ or (8 to change the number.
<Sampling time> | 1 -« § 2 & -SaP t -SaP
c
Da2sd /...BESB }’S

Press [® to move to another digit.
Press & or (3] to change the number.
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+ 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.

¢ Jeydeyd

@Setting example
Change the trigger period from 1.0 sec. to 3.5 sec.

<Cyclic trigger>
"

"l -ENTER
Er ot E-FL e \t - F L ¥ | Press[D) to move to another digit.
~™ -
SRL e Y = 31;_“333 Press (V] or (&) to change the number.
=) C
i E-FLV

Set RNy

(X
[

[
[
[

%5

The setting range is between 0.0001 and 99.9999 sec.

o

\ 1/
\@/ 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.
pr— Detected value
(held value)
—l—li Positive

Upper limit o4=aaa--- tolerance
value Positive e I---- Previous mean

tolerance| | ________I Negative

I tolerance

Negative —
tolerance
Lower limit d=eean--

value

0
ON --

HI ]
OFF --
ON --

o OFF -- I
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@sSetting example

<Detection state>

|

|

| =g =
| ﬂEu’n"::

I

|

[y
R
Press @ to select "CoMP".

12500

[x]
(=]
X

Comparison with>
previous mean

-
|

Press [¥] to select "on".

bl | [ENTER) bl v |
X conr

(N [« ]

¢ Jeydeyd
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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>

QEk- ! nEERL AEERL
Su5 SSust

Press(¥]to select "FE".

- ENTER) -
REERL RELRL
“FE]set FE

"SU9" (SUS): Stainless steel (SUS 304)
"FE" (FE): Iron (SPCC)
"AL" (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

Sensorhead | - Gp.x3s, GP-X5S
GP-X8S, GP-X10M
Metal GP-X12ML, GP-X22KL
Stainless steg! (SUS304) ron 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.

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

<Setting 1 mode>

Sfe- (|EB[AEERL
- Y]
au

Press(@to select "cALIb".

<Calibration> Save common calibration data to

+ four memories.

 Jeydeyd

1. | Make the object come in contact
e

T With the sensor head.
ot

J Object Sensor head
———

]
I-Nk

Press the key at the center |: F

position (half the scale) of the
detection range.

—>| k— Half the scale
(0.5mm)

Lok

= F S L

Press the B key at the |: CF—
maximum detection distance

(full-scale) of the detection
range.

cR' =-.l.,
Ta

—>| k—Full-scale
(1mm)

1 To set adjustment, press the key.

ﬁF“. =='l
oanc

Press the key to return.

*1f 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-J" in the calibration menu.

"1" 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.

" 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
ront  (L-thr) + hysteresis width (o-hys)

A/

~ -

 Jeydeyd

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.
contact (contact A).

The tolerance judgment output is issued from a N.C.
contact (contact B).

moR, N.O. output

. N.C. output

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
o No delay | No delay
i 100ms 100ms off-delay
con 200ms | 200ms off-delay
HoC 400ms | 400ms off-delay
anr 800ms 800ms off-delay
oon 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.

¥ Jeydeyd

The timing chart is shown below.
[Timer type and change in GO output (in the case of "to" timer setting)]

Regular output
(without timer)

Off-delay timer

ON
OFF el

ON
OFF el

» 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.
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@sSetting example
Set the judgment hysteresis at 0.0100mm, output style at normally closed
(N.C.), and output delay at 100ms.

<Setting 1 mode>
SEk- {|EBfAE

Judgment output =
setting

el Set
<Judgment hysteresis> a-hY 5 a-hY 5 R L
=TT ST CRE Ty
AR RRRYY] pERTTRRRY] BRI o)
(&) Press ) to move to another digit. z
Press[¥]or (&) to change the number. )
N
/ J Set
<Output style> C!":'Dd C!":'\Dd Q-a':'d
o, ~naof st
2 Press(¥or (&) to select "nc".
F J Set
<Output delay> Q'd:.':‘ Q'd:.':‘ o'ﬁLS
™ ™ ML
(H T i

Press(@Jor (&) to select "100".

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

@ If "n.c." is selected as an output style, output is temporarily issued immedi-

ately after the power is turned on.
POINT
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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.

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

2.0000
1.5000

> 1.0000

1.5000

> 1.0000

1
0.5mm 2mm 0.5mm 2mm 0.5mm 2mm

If the height detection mode is selected, the inclination becomes negative.
POINT
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@sSetting example

<Setting 1 mode>

SEL- {|EB[AEEAL
CuC
A

Press @ to select "d-ScL".

<Display scale>

d-Sect d-5cL
- T A
deFik dEFLE]
Press([¥]to select "1-ScL".
) ENTER =
d-Sci -5ci
N 4
AR T3% P-t
Press (¥ to select "SLOPE". |
9
[V
P [ [ §=5
e g
<Value entry mode>  PressWor(Bto <Value entry mode> IN
change the number.
AN iy Nl R NNyl ENTER) | N4 0T OO O
00003 8BGO0 IR
LR L hGn TOm e _ﬂfﬂnn
RRREREERE] L0010 08 08 0 [RERERERER] PR RN
Press and hold ).
<Teaching mode> Press [>)to move to
AL E another digit.
WINTIHIR Press (W or (&) to
0 00 0 v change the number.
[ERREEYERR] YN
. K= AR NN
After teaching, the value C]?s [yl
Y]
entry mode starts.
85000
! APE Y oPE T U
A = -&'-';""'E, (=it
FLUS SPLUST
&)
= = =
SLaPE SLoPt
plal :-.Li':- - Set| A !.-US

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

L« 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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44,

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 f-------------
Display
2.0000 2.0000 f-========f--;

2mm

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

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

POt 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

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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@sSetting example
<Setting 1 mode>

SEk- {|ED

<Display scale> d
d

A

[N

7-5cl
i

Press(¥]to proceed to the second point. |

@ to move to
anoth T

Pi @) t ;:?-
ress or (o]
<Value entry mode> ConoeThe muat <Value entry mode> S
TN <
iy iphgl=sAntri gy, neann ks N
T Y i
18,00 S 10,00 0 8 Y

<Teach|ng mode>

c05000°
T
Rt

After teaching, the value
entry mode starts.

Press|D>)to move to
another digit.

<Value entry mode>  Press @or (Ao <value entry mode>

change the number.

_93'33:: ) LT
T
O

<Teaching mode>

B
LR RN

After teaching, the value
entry mode starts.
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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

2mm

@Setting example

<Setting 1 mode>
SEk- (|ED[AEER
[=4

Press(¥]to select "d-ScL".

<Display scale> fﬁ‘ttcL a S'.L
dEFLE “dEFLE]

Press (V] to select "d-Inv".

d-Sct 2 tay

cd- tnud “oFF;
)

e 2] tau

PN D)
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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.

 Jeydeyd

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) (\%)
Voltage 5.2500 5.2500

V)
5.0000
1.5000 [

= 02500

okl -2.2500
0.5mm 2mm 0.5mm 2mm 0.5mm 2mm

1.5000

I:> 0.2500
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@sSetting example

<Setting 1 mode>

SEE- nE

Press [¥]to select "o-ScL".

Analog voltage

output scale Q’-':'-':L \Cl".'n:.L/
dEFLE “dEFLE]
Press(¥]to select "1-ScL".

- [y ]

Press (V] to select "SLOPE". |

(@]
o0
:
@ Press|D>)to move to
N another digit.
<Value entry mode> Press WJor(Ato <Value entry mode>
change the number.
N T Ty i
1,08 00 0.0 1 18,08 00 0.8 1.0 fal 0 08 00 00 PN RN
Press and hold[evied.
<Teaching mode> Presﬁ o move to
P ——— another digit.
:3':':.::.“.:: Press (V] or (&) to
G LRI] change the number.
Upper line: Detected 0,00 L0 08 00 ,-= S n 3 3
~ distance value  After teaching, the value i 511 o
Lower line: Output voltage  entry mode starts. 2oy
value
25280
g y R ENTER) ) ™~ e —
SLaPE iu.?f“tr_ Lann
PLUS “PLUST
)
= =
(] ]
AL D - 'u‘:- S-u. ofE
A STSet | A taldS
« Enter the detected value on the upper line and the displayed value on the
lower line.
N 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.)

POINT

+ 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)

5.0000

3.0000

2mm

-1.0000

 Jeydeyd

« 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>

<X . 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
value of the second point.

+ The span (inclination) becomes 3.2 times the default inclination or more.

POINT

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

<Setting 1 mode>

g []
Stt‘ .

Press [V]to select "o-ScL".

Analog voltage
output scale

LIRS
; P-

Press [¥]to proceed to the second point.

=)

Press @to move to Press @Ic move to
anolhe%it. @ anothe%\g\t. @
Press or to Press or to
<Value entry mode> change the number. <Value emry mode> change the number.
iyl N R NNyl [N O N N ] R NN ] Crmmr
Fr A I'-g-lff_l'l'-_l.l'-_l"-_l' 14 200 8 At Dol s A
1 1 1 v e %
a0000] [ @B0DS[ | S0000| CoDooo| LoDooo
Press and hold ).
<\Teach|ng mode> B c
I HHHEEE) hahhLIE
T Pl 0u8 A0 08 Y
Upper line: Detected L
distance value After teaching, the value
Lower line: Output entry mode starts.
voltage value Press @u_) move to

anothe %n,
<Value entry mode> sﬁgiZethe%Lm@mﬁo <Value entry mode>

- — = = DR —ar == DR ———
2-Sct [ER[ 20000 [ESF2RO00 cediiiiii i
P-D C‘l'!l'li [x] C‘i'! (i CEmrmy SCTm T,
a AR RN AN LSS LR R AR RN
Press and hold[ve).

<Teaching mode> Press [>)to move to

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

After teaching, the value
entry mode starts.

=




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

2mm

@Setting example

<Setting 1 mode>

SEE- ! nELRL
SuS
Press (Y] to select "o-ScL".
Analog voltage> a-5Sel a-Secl
output scale d E c L t :d cF L t:

Press([¥]to select "o-Inv".

o-Sel M\"'c
| = ¢ 1 = g
—o " tnwg “of F
2]
AR ( :nu
P LaN an

 Jeydeyd
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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 €€

| Upper line (Orange)

| Lower line (Green)

@ ’
TMNG (O @

€won (V1) b

@Setting example
<Setting 1 mode>

SEe- || AEER
u}

v Jeydeyn

<Upper line setting>

Ppt [ENTER VORI
— R
:p' t =' t “':: E F L k:’DefauIt
- = ) . In the case of voltage
@ 1 i | Distance detection output display: "voLt"
h o L d Various hold values
= R o | Calculated value (Note)  Press[WJor (A]to
Y - select the item.
h = £ o~ | Upper limit value
L - :: =‘. » | Lower limit value
) , Press to set.
= o - o | Lower line display item
(name)
i i - ENTER) '
<Lower line setting> [y s =: L aYE -
(] co
Default
d E = " d B! :‘i: elad In the case of voltage
SO Distance detection output display: "voLt"
:-. Ix] :_ ,:{ Various hold values = @
Note: With this function, calculation can be made o 2 Press or to
with the optional controller communication £ "o £ |Caloulated value (Note) select the item.
unit. H - t :-. = | Upper limit value
If calculation is not made, a random value is .
displayed. :_ - ,; :‘. »= |Lower limit value Press to set.
‘:‘ [ 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.

86



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

d (5P HPPE,
[N
dEFLLE
Press (¥] to select "unit".
Y] o, X} 0,
[N g RN N (@)
- - N - - =
7007 LU z
l Press [¥Jor (&) to switch between "mm" and "volt". F_D:
=
HRES RIS
= vl VoL
v 2] [N =4

If voltage output display is selected, the display scale cannot be changed.
Change the analog voltage output scale.

\ 1, 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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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

dErLE
Press(¥] to select "Eco".
PR c
tco _ _ £Eco |
of F “afFi
lPress@or@to select "on".
:
Eca Eco
RN on
‘ 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

 Jeydeyd

<Setting 1 mode>

SEL- {|ED[AELR

R oo
ot ':‘ 'J [ENTER) L: :.‘ =.‘ :: -
dEFLE
&
<Display refreshment period> - Press (V] or(A)
play P " l‘: " .:l :‘i " lc n'\Ei :’\ to select the item.
E B - E:: 20 cycles/sec.Press
to confirm.
@) ¢ 7 |10 cycles/sec.
E. 5 cycles/sec.
E’ 2 cycles/sec.
= 1 cycle/sec.
<Number of displayed digits> [ 4 e 1 AT Press (V] or (&)
L '-.: oo ‘\'T., (Display example) to select the item.
- — ] "1.2500"  Press
..= "{.950" to confirm.
3| "1.25"
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.
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
Interference : e e :
prevention output :
INT.Pin : :
Interference ? j @ :
prevention input | ---4----4 [
Master Slave

2) Designate controller 1 as a master.
<Setting 1 mode>

SEE- EEttFIE

Press (¥ to select "Int_P".

=ﬂk_=:' :...:;_F‘
ofF F “aF F]
Interference prevention setting Press ¥ to select "master".
mode :
::‘tt_P =n‘t=:-°
“ARSErT et | nASES
(Master)
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3) Designate controllers 2 and 3 as slaves.

=!'G=Z_P ="1\=:_-=':
QFF ".'l=’=':’
Press (¥ to select "slave".
tnt P tnk P
~ == = -
SOLRLWE  set | SLRWLE
(Slave)

@ Timing chart of interference prevention action

| t1
———|
Oscillation stop (measurement value hold) interval
Controller 1 ] ] ] ]
(Master) | o | | 2 |—
t1 (@]
~ 5
gl
Oscillation stop (measurement value hold) interval T
Controller 2 | | | | N
(Slave) —
t
———
Controller 3 Measurement
(Slave2)

1 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 1.2 12.8
GP-X22KL 4.8 7.2 9.6 12.0 14.4 16.8 19.2

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.”

<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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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 Model No.of A (mm) | B (mm)
A sensor head
i | [ [ GP-X3S 15 9
GP-X5S 30 11
In the case of a parallel installation layout GP-X8S 40 15
| GP-X10M 40 15
. L m— GP-X12ML 170 | 50
—— GP-X22KL 200 200

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>

SEL- {|EB[AELAL -
515 g
Press (@] to select "mem-c" g—
S IN
AEA-c | ED AEA-c |
PRAEL] [PRAEL]
Press@or(alto select "Ext".
—— ==
nEATC [sr|nEnLE
“Eukl tut

Reference®® For memory switching using external input, refer to section "1.5 /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.
Reference)® For the initial setting items, refer to section "2.4 List of Factory Shipment

Settings" on page 43.

@sSetting example

<Setting 1 mode>
SEk- (|ED[AEERL
=

Q
o0 .
5 e
°
@
= ENTER
N
= (x) = k = " ik | Press [evied to initialize, then the
o — o 7 detection state is indicated.

+ Initialization takes about four seconds.
- Power must be turned off then on again with 1.06 or earlier software

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>

WSRO0
Press and holdfor longer than two seconds. Q.
g
5)
Panel key lock ON - =
4 MEY =
Loct
Unlock the panel key.
Panel key lock ON :.1 :: [X]
a o
T
1 g

Press and hold any key for more than two seconds.

Panel key lock OFF [y

]
[}
(]

The memory can be overwritten 100,000 times. Be careful that it will not

@ be overwritten too frequently by the zero setting input from an external ter-
minal. Furthermore, it is recommended that the panel key lock function be
turned ON to prevent inadvertent overwriting.
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5.1 RS-232C Communication Setting

5.1.1 Communication Specification Iltem

g Jeydeyn

Function Name Options of mode
{IS¥ | 115.2k
SO0 | 57,600
28400 | 38,400
bPS| bps Baud rate {9208 | 19,200
9b880 | 9,600
4800 | 4,800
2H0n | 2,400
ndd | ODD
PRr it | parity Parity Eufn | EVEN
nonf | NONE
‘
StoPb |stopb|  Stop bits 5 ;

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

5.1.2 Setting Procedure
@sSetting example

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

<Option mode>

<Baud rate>

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

|
|
|

SEkof B [232c 5P5  |FB[pPS |
" TwPS[ | 13280] [ t9200
(82
P _ @
: ':':‘?.!.E ':‘ . <Parity>
| LERr 1k u?Ss |
i 2 -b 00
: '?-:_.‘d %' <Stop bits> [ed) Set
[ X~ =) a5
| 9n00

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

@Connector pin layout

Pin No. 1/0 Signal name
1 ouT SD (TXD)
2 IN RD (RXD)
3 ouTt 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. l 1 CD
1 3D 2 RD
2 RD 3 SD
3 RS 4 ER
4 CS 5 SG
5 ';2 i 6 DR
6 7 RS
7 CcD 8 (&)
8 ER 9 RI

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.

i Cable
Terminal Name Detailed description
No. Colorofnsulator| 1D mark
1 A0 | 1x Red, 1 pc.
Orange
2 BO 2x Black, 1 pc. Units dlglt of
3 Cco 4x Red, 1 pc. | setting
Gray
4 DO 8x Black, 1 pc.
5 A1l 1x . Red, 1 pc.
White
6 B1 2x Black, 1 pc. Tens digit 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 1p
X ack, 1 pe. Hundreds digit | BCD output of measured value
11 c2 4x Red, 2 pes. | 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): +, LOW(ON): —
L N ffecti
22 | vALID Orange |Black, 3pcs.| VALID output | -0% (ON) upon effective data
output.
Input from an external device for holding
23 HOLD | — Gray |Red, 3pcs.| Hold input data output. The data output is retained
while the input remains low (ON).
24 Gray |Black, 3 pcs.
GND - 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 0V is connected inside.

WTiming Chart
@ Action of continuous sampling (without HOLD input)

HOLD input

VALID output

Data refreshment
inside controller

BCD data output

Sampling period: 50 s

<—>|15us

X}Q Data 1 Data 2 Data 4 x
X Data 2 X Data 3 Data 4 x

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

4004 s or more —| —|
( C

After data output is set, the VALID output becomes Low (ON).

@ Action with HOLD input

HOLD input

VALID output

Data refreshment
inside controller

BCD data output

4004 or more

50us 4004 s or mor
15us

EXJ[X Data 1 X Data 2 X Data 3 XData 4
mg 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. 4004s 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.

High (OFF)

Low (ON)

High (OFF)

Low (ON)

g Jaydeyo

High (OFF)

Low (ON)

High (OFF)

Low (ON)
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MI/O Circuit
Output circuit diagram (terminal No. 1 to 22)
Positive logic. Nch MOS FET open drain

Load
-
50mA max.

-|- DC power supply

=
3
2
(5}
=
<
=

b

Internal circuit ~——— Users' circuit

Input circuit diagram (terminal No. 23)

Vce

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

N

g Jeydeyn

=
3
o
=
o
£
]
=

;
Internal circuit ~————— Users' circuit

5.2.2 BCD Output Selection Procedure
@Setting example
Change the "invalid output" setting to "valid output”.

|

|

<Option> :
SErof R [232

P o ;

|

|

Press(¥Jto select "bcd".

<BCD output invalid>
BB | be

< BCD output
unit setting =

d
d {57

o > e
Enbl®™ | Eab

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.

g Jaydeyo

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 "RPPL {" as the manual mode "AnuRL"

- Set the holding measurement selection "ol 4" as the normal measure
ment "agnf"

- Set Trigger selection "z » {L" as the none "nankt"
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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 us approx.

ing to the total number of units connected in

400 us approx.

600 1S approx.

the network.

4
6
8

800 is 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.

unit (SL-F150/F250/F1000).

Connect GP-XCOM using the link cable for the controller communication

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)

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

g ﬁ[ Terminator switch OFF

Terminator switch ON

ﬂ Terminator switch ON
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4. Turn the controller on and assign an address to each controller according
to the following procedure.
(DSelect one (master) beyond the connected controllers and perform

automatic address assignment. The address of the selected controller
becomes "0".

|

|
SEraPf |EDI[23;

!

|

<Manual setting>

<Address setting> | = o - =l o _ e | o
Rddr ] By
ES
Rd Rd
“Rutol H

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

g Jaydeyo

Rddr |EB[Rddr |ES

Dl

N |/

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>
Ad Rd . Rd RS
HH 20 M32 0

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

A 3 [R

M

jlﬁ

d
do

(TXLN
v‘u -‘
,.‘.

@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. At the address 1 controller, set the following equation.
(Value of controller 1) - (Value of controller 2)

I
I
<Option> } If an address used for calculation of another
SEraP |E® [ 232¢ combination is designated, error "Er¢" is
; h =14 displayed. If no controller is found at the address
I = . . designated for calculation, error "E¢ rRd" is
| Press ([ to select "com"”. displayed.
————— S Check the connection of controller communi-
- cation units (GP-XCOM) and specified address.
LS %' . Press to reset after the error and to return
" d oo to normal operation.
™
<Calculation setting> o - c =1 ‘e R c = e
chRbce Ctnani {m o | No calculation
‘ (R d d D | Addition Press (¥]to select
Controller address 1 :S :.: L‘! 3 Subtraction "sub" (subtraction).
Press three times to return to the detection state. 1> Press [>)to move to controller
The value displayed at this time is the calculated N address selection.
value. cllc
To make a judgment, enter the upper and lower limits ]
for the calculated value. AT o
To check the detected value of the controller, press 0 2 | Press([V]to select "2".

the [>) key. The value is displayed on the upper line.

At address 2 controller, "25L 5 { " is displayed for -TH
equation display, to indicate that data is sent to '-‘R."-"- -
address 1. Set Sk

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> :
SEtaPf | [232c
. bPs
|
| Press(¥to select "com".
£on
Roddr
)
<Calculation setting> c ':"‘ c R :. e c -t=. £
chlc nRdd | oRddt
[u)
cRic chbc
Gﬂn)ﬂ:: Bu'uon =
Set
@How to cancel slave controller after calculation
|
|
<Option> :
SEtoP D1 [232¢
i BFS
|
| Press@to select "com"”.
con
Rddr
|@
<Calculation setting> o ':-‘ c SL c c FEL c
chRle YT EEYRTR
=@
cHRbe cRLc
!}m:m:l =.=i'n (x =
Set

Setting for thickness measurement L - (A + B)
N Calculation is made in the following way: (L - A) - B
Y "« 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.

g Jeydeyn

Referencg)® 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>

| [RErrY
| e
|

Y]

[}

[(Xx
[
[

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

<Setting 1 mode>| G £ - ¢ - E\:: R 1. |@ Select the object to be
—C4S T detected.
FE
AL
AEEAL
Set FE
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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>

C -
[~ AN

[ X
[Xx]
e}
Pt}

Press [¥]to select "set.op".

<Option mode> c E k a = )

23 e
nrS
Press (¥]to select "head".
. > "deflt" indicates the characteristics
h terist t g
<Characteristics code entry mode> ) t Py:: code of a head adjusted in a set with
dE =Lk | the controller. On this menu, press
| the key.
hER
~ -~
SdEFLE]
Press(¥]to select "chG". Q
QO
f o ¥} N =Y i=3
h E\R'E - 'é‘ " 3‘.:‘ '-."\L'd 3‘ | Enter the 10-digit number o
TE OS] Abeoodk Abcde -

0" to ",
Press to move to another digit.

D<= = 1 4 [hexadecimal consisting of numbers]

B { E E 3 The highlight moves to the left end on the
AT [the lower line after the right end on the
32 v 2| (upper line.

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

> " 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.

POINT
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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> |
e [AEnrY
(tIChm T 3]
[ =g XX : (X

Press [¥] to select "set.op".

<Option mode> SEkaP 3::2-

Press (] or (&) to select "SoFt.v".

<Software version> S a F t w

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

[N
R
o i

S
[N
[N X

g Jeydeyn
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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.

W Transmission Format
(%|EJEI#]RIMID]n]m] ‘ [EIES

BCC
Header Command Instruction character string

Controller address

Examples of value setting commands
« Signed value (Upper / lower limit value, scaling, trigger level, etc.)

lEJE[#]WIHIT|n[+]&[&]&]. [&]&[&]&] *] *]c]

BCC

Header Command Controller Data
address

Example: When setting “-0.5”, enter “-000.5000” in the data section “+&&&.&&&&”".

9 Je1deyn

« Value without a sign (Sensing distance, hysteresis, trigger delay or other time setting values)
2| EJE[#]|WIH[Y|n]&]3]&]&]. H&H&H&H&H‘*H*HCRI

BCC

Header Command Controller Data
address
Example: When setting “99.0”, enter “0099.0000” in the data section “+&&&&.&&&&”.

Note: Be careful with the value setting command that characters (character sting)
that are different from the specified format are transmitted, they are set to zeros.

Special communication header necessary for

Header RS-232C control. The transmission header is
common: [%[E[E[#]
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
communication unit, an address must be entered for
Controller address 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 | .ommands. An instruction character string may be a 1

string digit code or a setting value consisting of multiple digits.
BCC Block check code of communication data
CR As the termination code, add CR (0x0d) to the end of

each command.
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BWResponse 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)

I%IIEIEI$||R||MIDIn||+||&||&||&|| | &J&J & & * ] * ]
|

BCC

Header Command Controller Response data
address Example: For "+0.8", enter "+000.8000"
at "+8&&.&&&&."

+ Value without a sign (Time, sensing distance)

I%IIEIEI$||R||SIKInII&I&II&II&II | &J&J & & * ] * |

BCC

Header Command Controller Response data

address Example: For "1.0", enter "0001.0000"
at "8&&&.&&&&".

Response to writing command

%IE[E[$IWIHID[n] *] *[CA|

| 0
5

BCC =l

Header Command Controller address i

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:
[%]EJE]S]
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][eJe]*]*]c]

Response data the following response grror 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 As the termination code, CR (0x0d) is returned.

*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.

113



9 Je1deyn

6.2 Command Lists

@ Basic control command

Command |Contrdler | |nstryction character Settin
dd . i g
ftem Loading| Writing | (n) )rfﬁ string (m) Outline example

The measured value is loaded from the
controller of the designated address.
The response to

[%[EE[#[R[M[D[n m[*[[ca]

Loading 0: Displayed is:
measured RMD| —| 0 |, \Isa;reected [%[E[E[S[RIMID[n [+[&[&[&]. [&[&]&[&] |Example
value " distance ) . )
value Before a trigger is detected in the hold
mode,
I-T-T-1 [=1=1=1]
is sent back.

The judgment data is loaded from the
controller of the designated address.
The response to

[%[E[ET#[R[O[T [n [m[* [ *[ca]

IS:
[%[E[E[S]R[O[T[n [x[*[x[ca]
x: The 4 bit judgment data is indicated

with "0" to "E."
) bit 0: Lo, bit 1: Go, bit 2: Hi, bit 4: Alarm,
Loading When x =1 (0001b), Hi judgment output
judgment ROT| —| 0O |O is indicated because bit 0 is |Example2
output ON.
When x=2 (0010b), Go judgment
output is indicated because bit
1 is 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[#[RIHIM[n [0] *[[cA]
is:
[%[E[E[$ [R[HIM]n [m] * [ [or]
RHM| — | 0 |0 <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

"?:ﬁc‘,?n?a| mode | Start the hold mode on the controller of
. Peak hold the designated address.
. Bottom hold | The response to

0
1
2
— |WHM] 0 | 3: Peak-to-peak | [%[E]E[#W[H[M[n [m] *] *[ca]
4
5

hold is:

: Sample hold | g c
: Average hold %|EETS W[HIMIn [+ [+ [oe
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@ Basic control command

Iltem

Command

Controller
ddress

Loading| Writing

1)

Instruction character
string (m)

Outline

Setting
example

Application mode
Refer to page 132
for details.

Load the entered application mode data.
The response to
[%[E[E[#]RIA[P[n [0 [ *[*cA]

is:
[%[E[E[$[R[A[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=0to5

0: Manual mode
1: BDC mode

2: Eccentricity
measurement
mode

: Height mode

: Initialization  of
application mode

»w

Select the detail application mode.
The response to

%] E [E [# [W[AP [n [m[*[ x[cr]

S:
%|E[E[SIW[A[P[n [*[*[ca

Previous mean
X 3)

RPA| —

Load the previous mean validity setting.
The response to
[%[E[E[#[RIP[A[n0[*[x[cA]

is:

[%[E[E[$[RIP[A[n [m[*[x[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[#IW[P[A[n m[*[[ca]

is:

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

Hold reset

Delete peak value and other retained data.
The response to

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

is:

(%[ E[E[$ IW[H[R[n [ *[%]

Upper/lower limit value

Upper
limit value

RHT| —

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

is:

[[E[E[$[RIH[TIn]+[a]&[&]. [a[&]&]&]

Example 4

— |WHT

+88&&.&&&&
Entry range:
+99.9999
% 5)

Enter the upper limit value.
The response to

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

[%[EJET$ [WIHIT [n [+ [ *[cr]

Example 5

Upper limit
value teaching

— |WHC

Enter the current detected value as an
upper limit setting.

The response to

[%[EJET# W[H[C[n [0 *[cA]

is:

[%[E[E[$[WIHIC[n[+[&]a]&]. [&]a]&]&]
The entered setting is sent back.
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@ Basic control command

Command (Contoler |y o4 otion character ' Settin
ltem address |1 Outline g
Loading | Wit |in) % 1) |String (m) example
Upper/lower limit value
Load the current lower limit value setting.
The response to
%|E[E[#]RIL[T[n[0]*]*]c
arl = o Lo RIETE[$TAIL [TTx o T+l
[[E[E[$[RI[L[T[n]+[a[&[8]. [&]a]a]&]
Lower limit
value Enter the lower limit value.
BRABEES The response to
*Emry'range: [lE[E[#WIL[TIn[+[s[8]&]. [a]&]&[&]
w0l /569500 is:
%5) [%[E[ETSIWIL]T]n [*]*[cnl
Enter the current detected value as a
lower limit setting.
L limit The response to
ower limi _
value teaching WLC| o |o \;’s_\E\E\#\w\L\o\n\o\*\*\Cn\
[%[E[E[$[W[L]C[n]+[a[a[8]. [&]a]a]&]
Load the current upper and lower limit and
judgment hysteresis settings as a batch.
The response to
(%[ E[E[#[RIW[T[n [0 [x[cs]
RWTl — | o |0 is: [%[E[E[$[RIW[T[n[0O] ]
[+]a]af&]. [&[a[a]a[O]+[&[&][&]. [&[&[&]&]
Upper limit Lower limit
Batch setting [O[8]&[&&]. [&[&]&[&[*[*]cq]
of upper _and Judgment hysteresis O: Space
{gvlvfésl";% Enter the upper and lower limit and
; 0=H L HYS judgment hysteresis settings as a batch.
judgment orrat The response to
hysteresis FPormatof M & | GAEIE [# WWITIn o] [z & & & - [E[E[[E]
and HYS data o niflilx LIk
H and L: Upper limit
— WWI 0 |+888&&.&&&& |[O[+[&[&[&[.[&[&[&[&[O[&[&[&[&]. [&[&[&]
I(-\|NYltga S'Qn)- Lower limit Judgment hysteresis
. C
&8 8&&.&&&&
(without a sign) | IS
[l E[E[S WW[T]n[*[*[cH] O: Space
Load the current averaging frequency setting.
The response to
[%[E[E[#[RIA[VIn[o]*] *[cs]
[%[E[E[$ [RIA[V]n [m[+ [ o]
m=0to E
Averaging Averaging
avl =1 o lo Symbol| frequency |SYMbO!| frequency
0 1 8 256
) 1 2 9 512
Averaging 2 4 A 1,024
frequency 3 8 B 2,048
4 16 [¢) 4,096
5 32 D 8,192
6 64 E 16,384
7 128
Enter the averaging frequency.
The response to
— |wav| 0 | OtoE o [E[E[# WIA[V]n [m[x] x[ce]
is:
[%[E[ETS WIA[VIn [ [ *[ce]
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@ Basic control command

Command [Controler | nstryction character Settin
ltem address . Outline 9
Loading | Witng |(n)1) string (m) example
Load the current memory number setting.
The response to
RMM| — | 0 |0 [%[E[E[#[RIMM[n [0[*]*[cA]
is:
[ [E[E[$ [RIM[M[n [m[* [ [cr]
Memory switch
Y Enter the memory number of the
controller of the designated address.
The response to
— [wwM| 0 |0to3 (%[ E[E[# WIM[M[n [m][* ] *cs]
is:
[%[E[E[$ WIM[M[n [* [ [ca] %6)
@ Command for adjustment
| Command [COOIEr|,ngyrition character i Setiing
tem Loading | Writng |(n) 3¢ 1) ~|String (m) Outline example
Load the current object material setting.
The response to 0: Stainless steel
RMT| — | 0 |o \%\E\E\#\R\M\T\n\M*\*\CR\ (SUS)
1: FE (iron)
Detected \%\E\E\MR\M\T\n \m\*\*\cR\z AL (aluminum)
material Oto2 Enter the current object material setting.
0: Stainless The response to
— |wmT| 0 steel (SUS)  |[%[E[E[#]WIMIT [n [m[*[*[cr] )
1: FE (iron) is: 3
2: AL (aluminum) | [ ]E[E]$ [WIM[T [n [*] *[cA] %
Calibrate the controller of the e
designated address for the object to be
. detected. During calibration, five
0: gﬁfl%ﬁ:g:e? al commands are transmitted while the
. distance to the object to be detected is
. 1: Zero point (object chanaged
Three-point contact) position o g "
calibration 2: 1/2FS. (full-scale) | Initialization: [se[E[E [# [W[C[G[n [0[*] *[cA]
Offset — |WCG| 0O position oo Example 6
writing 3: FS. (full-scale) ZemPOIntPOSmOE-\%\E\E\#\W\C\G\n\1\*\*\CR\
position -
4: Offset saving and | 1/2 F.S. position: [%[E[E [#[W[C[G[n [2[*[*[cA]
enactment N
9: Designation of | F:S. position: [%[E[E[#[WIC[G[n [3[*[*[cA]
current memory )
Saving (enactment): [ E [E [# [WIC[GIn [ 4 [* ] *[cq|
X2)
Load the current zero setting state
(ON/OFF or shift amount).
The response to
[%[E[E[#]R[Z]S[n]o[*]*]ca]
is:
] E[E[S[RIZ[S[n[0[m[* [
0=Zero setting |M= 0: Zero setting OFF
. =1:Zero setting ON
Zero settin RzS| — | © ON/OFF data |
9 1=Shift amount | The response to
for zero [%]E[ET#]R[Z[S]n[1[*]*]cH]
setting is:
[%[E[E[$[R[Z[S[n[1]a[&[&[&] . [&[&[&]&]
The response data indicates the
detected distance after three-point
calibration. It is not a displayed value.
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@ Command for adjustment

scaling points
3: Scaling

selection data
4: Output inverse

ON/OFF

Detected distance value of 1st point

Analog voltage output value of 1st point

[Ol&]&al&]. [&[&[a[&[O[+[&[&[&]. [& &[&[&]

Detected distance value of 2nd point  Analog voltage output value of 2nd point
O : Space
The response to [%]E[E[#[R[S[V[n[3]*[*]cx|
is: %[ E[E[SIR[S[V[n[m]x]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[*[*[cq|
is: [%]E[E[$[R]S[V[n[m[*[*[cA|
m=0: Inverse OFF
m=1: Inverse ON

o Command ,,é’d","ﬂer Instruction character Outline Setting
Loading | Wing |(n) 3¢ 1) [String (m) Lt example
Perform or cancel zero setting of the
controller of the designated address.
. _ 0: Zero setting ON | The response to
Zero setling 28| O |1: Zero seting OFF |2 ELE [ # W[z [ S [n m[+ [ [ EungleT
is:
%|E[E[SIW[Z[S[n [*[*[or]
@ Command for adjustment
Command | Controler| Instryction character Settin
Item dd > tline 9
Loading| Wring ?m-){(ﬁs)s string (m) Outli 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>
[IETET#RISIV]n Im[*]* [°A]
m=0or1
The response to the above command is:
E!Ii!lill
0: First point of  |[&[&[&][&]. [a[&[&[&[CT +[&[&[&]. [&[&[&[&]
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]
voltage asvl — | o | scaling is: Bo|EIEISIRIS[V[n[2] ]
output 2: Setting of two |[&[&]&[&]. [&[a[&[&]O[+]&[&[&] . [&[&[&]&] | Example8
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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

&8&8&.&&&&

(without a sign)

Y1 andY2:

N
=}

Analog voltage
outgut value.
+&&&.&&&&

(with a sign)

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

Command | Controler| nstryction character ' Setting
ftem Loading| Writing fr?)d;ﬁ? 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 (st purpose.
point of two-
point scaling) | <One-point scaling>
1: X2_Y2 (2nd The response to the above command is:
point of two- | [%[E[E[#[W[S[V[n[2]: [&[a[&]&]. [&]&[&]&]
point scaling) Detected distance value
2: X1_Y1(One- |[O+[&[&[&].[&[&[&[&[x[x[cA]is:
point scaling) Analog voltage outputvalue [ : Space
3: X1.Y1 X2 Y2 | [%]E[E[$IW[S[V]n[*[*[cq|
(Two-point scaling) ) .
Y1 (Teaching of <Two-point scaling>
4: 1st point of two-| The response to
pointscaling) | [%[E[E[#W[S[V[n[3]:[a[&[&[&[.[a[&[&]&]
5: Y2 (Teaching of Detected distance value of 1st point
2nd point of two-| [BL+[8[&[&[.[a[s[s[&[O[a[s[&[&]. [a[s[8[&
Analog — (wsv[ O point scaling) Analog voltage output value of 1st point Detected distance value of 2nd point

[Of+]afa[&] [&[a[a[a]*[*[cr]
Detected distance value of 2nd point 1 : Space
%[E[E[S[W[S]V[n[*[]cq]

<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:
[%[E[E[#W[S[V[n[4]: [+][&[&[&]. [&[&[&[&]
[ *[cr] Analog voltage output value of Tst point
Rl E[E[SWS[VIn [+ [*[od

<Analog voltage output inverse>
The response to
(% ETE[#[W[S]V[n 7 [m[ ][]

is:
[%[E[E[SIW[S[V]n[*]* o]
m = 0: Inverse OFF

m = 1: Inverse ON
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@ Command for adjustment

Command |Controller| instruction character ) Setting
ftem Loig] Wig| 3 | St1ing (m) Outine 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]*[A]
m=0or1
The response to the above command is:
[%[E[E[$[R[S[D[n]|m] - ]
0= 1stpoint of | [&[&[&[&[ [a[&[a[&[O[+a[s[&]. [&]a[&]&]
two-point Detected distance value Analog voltage output value
scaling [+ [ *[cq] m=0or1, O:Space
1= 2nd point of | <[ oading the setting of two scaling points (2 points batch)>
two-point | The response to [%[ E[E[# [R[S[D[n[2 [ * o]
RSD| — | 0 |2o= ZZ?{IES of |SEEEIEISIRISIDIn 2] ]
o et |[&]elsla] [s]a[a[a[0+[a[a[a] [a[a[a]e]
N 9 Detected distance value of 1st point  Analog voltage output value of 1st point
points
3= Scaling [Ofafalafa] . [s[a[a[a[O +[a]a[&] . [&[&]&]&]
selection Detected distance value of 2nd point  Analog voltage output value of 2nd point
data [ [* [cr] 0:Space
4= Output The response to [%]E[E [#[R[S[D[n[3]*[*[cA]
inverse is:[%]E[E[$]R[S[D]n[m][*]* [cA|
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]*[*[c]
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- | [%[E[E[# WIS[D[n[2]: [&[&[&]&]. [&[&[&]&]
point scaling) Detected distance value
8=X1_Y1_X2_¥2| O, [a]a[s] [a[s[a[a[*[* [
(S'(I;vavlti)';g())lnt Analog voltage output value  []:Space
. The response to the above command is:
4= 1 (1636NNG | o T TE TS WIS Dl [+ [+ o
of 1st point of - .
— |wsp| o two-point <Two-point scaling>
scaling) [%[E[E[#[W[S[D[n[3]: [&[&[&[&] . [&[&[&]&]
5= Y2 (Teaching Detected distance value of 1st point
of 2nd point | [O[+[a[a[&].[a[a[&[&[O&[&[&][&]. [&[a[a]&]
of two-point Analog voltage output value of st point Detected distance value of 2nd point
scaling) [Of+]&f&f&]. [&[&[&[&]*[*[cH]
6= Y1 (Teaching | analog voltage output value of 2nd point [:Space
of one-point | The response to the above command is:
scaling) [%]E]E[s[W[S[D[n|*[*[cx]
7n=(Inverse
ON/OFF)
9= (Recovery of
factory shipment
setting)
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@ Command for adjustment

Command | Controller| instryction character Settin
Item address | g Outline 9
Lozding| Wirtng|(n) 3 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
8&&&.&&&& [%[E[E[#W[S[D[n[4]: [+[&[&[&] . [&[&[&[&]
(without sign) Analog voltage output value
Display — |wsp| o |YtandY2are |[is: of the Tst point
analog voltage | [z [E[E[$W[S[D[n [*[*[or]
output values, | - Analog voltage output inverse>
888 888& | o, [E]E]#[W[S[D[n [7 m[*[*[cH
(V‘_"th, asign). The response to
n=0Twerse | lE[E]SWIS[DIn[+[+[5
n=1inverse ON |M=0inverse OFF
m=1 inverse ON
Load the current variation slope data for
scaling.
0= Displayed The response to
RLO|— | © value [%[E[E[#[R[L[O[n[m[*]x[cs]
1= Analog is:
P %[ EIE[S[RILIO[n[m[q[*[*[cH
S| <Response value g>
ope 0 = Positive slope, 1 = Negative slope
p.q - )
p=0 Displayed value Enter the variation slope for scaling.
p=1 Analog voltage | The response to
— |wLo| o output \%_\E\E\#\W\L\O\n\p\q\*\*\CR\
q=0 Positive slope | IS:
do1 Negative siope. | (P2 ELE[8 MILIOTn [ [[ce
Load the current sensor head cable
length data.
The response to
Sensor head [%[E[E[#[RICIL[n [0[*[*[cA)
cable length RCL| —| 0 |0 is:
[%[E[E[$ [RICIL [n[m]x[*[cr]
<Response value m>
0:3m
1: 10m
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@ Command for adjustment

Compmand | Controler|instryction character ) Settin
Iltem address |y, Outline 9
Loading| Witing | (n) % 1) string (m) example
Sensor head
replacement
Load the sensor head characteristics ID
of each material preset in the
Oto2 designated controller.
Interchange- 0: Stainless steel | 1€ response to
ability data RGD| — | o0 us [%[E[E#]R[GIDIn [m[*[*]cr]
loading 1: FE(iron) is:
2: AL(aluminum) | (e, £[E[$[R]G[D[n [m[ X[ X[X[X[X[X[X[X]
X[X]*]*]cr] X=0 to F, 10 digits
9
Enter the characteristics ID of each
material of the designated controller for
the connected sensor head.
PXXXXXXXXXX The response to
p=0:(Séﬁiﬂ|SE§SStee| [%[EE [#]W[G[DIn [ p [ X[ XIX[X[XIXX]X]
Interchange- U [X[XT**]cA]
ability data — |WGD| O |p=1: KLE(iIron)
writin =2: AL(aluminum .
9 B2 o™ | b €S WIGIDln [+
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
RHA| — | 0 10 FRlEIET#RTHIHIn [0 [*[*[o4
is:
Interchange- [%[E[E[S[RIH[HIn [m[*[ %o
ability mode Designate the sensor head interchange-
0: Preset sensor | 2Pility mode.
" head The response to
— |WHH| O | 1. Interchangeable | [%[ETE [# WIHHIn [m]*] *[cs]
sensor head is:
[%[EETS [WIH[H[n [*[+[]
@ Input/output/trigger
Command _[Controler | nstrction character ' Settin
Item ddress | gy Outline 9
Loadng ] Witng [in) 3 1) |String (m) example
Load the trigger mode setting.
The response to
[%[EE[#]RITIGIn [0 [* [ [or]
is:
ral =1 o o [ ETE]S [RITG n[m[ [+ [on
<Response value m>
0: No trigger
Trigger mode 1: External trigger
2: Internal trigger
3: Cyclic trigger
) Enter the trigger mode.
(1) EO trlggler. The response to
— W6 0 (2} iermal ey | PAETE# WITIGIn Im[*[x[o]
. it is:
8 Cyoletoger | o e Te TS Wi GIn [*[x o
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@ Input/output/trigger

Command _ (Contoller | netryction character Settin
ltem address | 1> Outline 9
Loading | iing [in) 3 1) [String (m) example
Load the internal trigger edge direction data.
The response to
ReGgl — | o o [%[E[E[# [RIE[GIn [0 [* [* [on]
IS
(lntemalzj [%[E[E[$ [RIE[G] n]m[* [ [cr]
trigger edge Enter the edge direction of the internal trigger.
o The response to
— |wee| o |: ising (RIETE ¥ ME G [+ e
\%\E\E\$\W\E\G\n\*\*\CR\
Load the internal trigger level data.
The response to
[%[E[E[# [RITITIn [m[x [ [A]
RTT| — | 0 |O is:
[[EIE[$ RITITIn]+al8l&]. [a[&]&]8]
(Internal)
trigger level Enter the internal trigger level.
Setting range of | The response to
— lwrrl o |"+&8&.888&&" \%\E\E\#\W\T\T\n\+\&\&\&\. lajafala]
+99.9999
X 5)
\%\E\E\MW\T\T\M*\*\CR\
Load the internal trigger hysteresis data.
The response to
[%[E[E[#[RIT[H[n [m[* [ [°A] o
RTH| — | 0 |0 is: =
[e[E[E[$ R[TIHIn[&[a]al&]. [a[&]a]&] =
(Internal) ) -
trigger hysteresis Enter the internal trigger hysteresis.
Setti ; The response to
_ lwmnl o |'asiasasn O EEL#WITIHIn[a]alala]. Talalala]
010 99.9999
X 5) is:
[%[E[E[$ WIT[H[n [x[*[or
Load the trigger delay time setting.
The response to
Tl — | o o \%\E\E\#\R\D\T\n\o\*\*\CR\
\%\E\E\$\R\D\T\n\&\&\&I&\ [s]al&[8]
.
Trigger delay Enter the trigger delay.
Entry range of The response to
_ |worl o |'&8&&8&&&" \%\E\E\#\W\D\T\n\&\&\&I&\. [&]a]&]&]
0 to 99.9999
[sec.]
MEEWMMHMHHM
Load the sampling time.
The response to
askl = 1 o o \%\E\E\#\R\S\K\n\o\*\*\CH\
\%\E\E\$\R\S\K\ [a]a]a]&]. [a[al&[8]
-
Sampling time Enter the sampling time.
Entry range of The response to
~lwsk| o |'88&3&.8&8&" |BelE[E[#WISIKn]a[a[aa]. [a[a]a[a]
0 to 99.9999
[sec] is:
[%[EE[$ WIS[K[n [ *[[cA]
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@ Input/output/trigger

Iltem

Command

Controller
ddress

Loading | Writing

(n) % 1)

Instruction character
string (m)

Outline

Setting
example

Cyclic trigger
time width

RFT| —

Load the cyclic trigger time width.
The response to

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

IS
[%[E[E[$[R[F[T[n[&]a[&[&]. [&[a]&[&

[x [x o]

— |WFT

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

99.9999 [sec.]

Enter the cyclic trigger time width.

The response to
[6[E[E[#[WIF[T[n]a]a[a[&]. [&]a]&]&]
s:

[%[E[E[$ WIF[T[n [* [ [A]

Output style
setting

RM| —

Load the judgment output style setting.
The response to

[%[E[ET#[R[J [M[n [0 [*[*[cw

is:
[%[EE[$ [RTJ [MIn [m] ] x[°n]

— |WIM

-e
zZZz
[e]e]

Enter the judgment output style.
The response to

[%[ETET# [W[J [M[n [m[* ] [cA]

IS:
[%[E[ET$ W[J [M[n [*] [cr

Judgment
hysteresis

RHY | —

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

[%[E[ET#[RIHIY[n [0 [*[*[ca]

is:
[lE[E[s[RIH[Y[n[8[a[&[&]. [&]&[&[&]

BRI

— |WHY

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

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

[lE[E]#WIH[Y[n[8[a[&[&]. [&]a[&[&]

BRI

is:
[%[ETE]$ IWIH]Y [n [ #[*[cg]

Output off-delay

ROD| —

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

[%[E[ET#[R[O[DIn [0 [*[*[ca]

is:
[%[E[E[$[R[O[D[n [m][ [ [cr]

0: Hold

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

— |WoD

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[*[ca

is:

[%[E[E[$IW[O[D[n [ [ [°A]
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@ Input/output/trigger

Command (Controler ||nstryction character ' Settin
ltem address > Outline 9
Loading | Writing {(n) %1) string (m) example
Load the interference prevention function
validity setting.
The response to
[%[E[E[#[RIK[BIn 0 [ *[*[cr]
RKB| — | 0 |O is:
[%[E[E[$ [RIKIB[n [m][ [ *cs]
Interference prevention <Besponse value m>
function 0: OFF
% 4) 1: Slave
: 2: Master
Enter the interference prevention function
validity setting.
0: OFF The response to
— |[WKB| O |1: Slave [%]EE [# WIK]B[n [m] *]  [CA]
2: Master is:
[%[E[E[$ WIK[B[n [*]*[ce]
@ Display setting
Command [Controller{|nstryction character Settin
Item dd - Outline 9
Loading | Witng |(m) 1) |String (m) example
Load the data about the items displayed
in the detection state.
The response to
[%[EE[#[RID[P[n [m[*]* [cs]
is:
RDP| — | 0 |0 [%[E[E[S[RID[P[n[p]: [af*[x[cd]
p, q =0: Default. p,q=1:mmorV
p, = 2: Hold value p, q = 3: Calculated value
p, q = 4: Upper limit value p, q = 5: Lower limit value
Displaying item p, q = 6: Character of selected item in lower line (upper line)
selection n.q
p, g=0: Default
p,g=1: mmorV
E’ g:g g;l)clrjjla‘t/;illﬁue Enter the item displayed in the detection
P, q=4: Upper limit value .Sl_tﬁte-
— |WDP| 0O |p,q=5: Lowerlimitvalue | '€ response to
p,q=6: Character  of | [Ze[ETET# WIDIPIn [p[: Tal #[ %[
selected item in | is:
Iow?rline(upper [%[E[ES$ W[D[P[n [ *[*[cr]
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]O[*[*]cn]
is:
o [%[E[E[S[R[U[T[n[m]*]*[cA]
) ) 0= Unit of displayed | m = 0 Distance display m = 1 Analog voltage output value
D|?pl?y unit vglue ) The response to
E,’?;f;;" RUT| — | o |1=Display period |[%[E[E[#[R[U[T[n[1[*[*[cd]
period/number and number of | ig;
of digits digits data [[E[E[S[RIU[TIn[p[ql*[*[d
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 4 digits
p=4 1cycles/sec. q=5 5 digits
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@ Display setting

Iltem

Command

Loading | Writing

(n) %1)

ngm"ef Instruction character

string (m)

Outline

Setting
example

Display unit
selection
Display
period/number
of digits

WUT| 0

0=Distance display
1=Analog voltage
output value
2pq=Display period
and number of
digits
(p:0to4,q:2t05)

Enter the unit of displayed value or
display period and number of digits.
The response to

%] E[E[#[W[U[T[n[m[ ][] or
%[E[E[#]W[U[T[n[2][p[q[*[*[H]

is:

%[E[E[SIW]U[T[n[*[x]cn

p (Display period) q (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

Panel key lock

RPL

Load the panel key lock state.
The response to

mmmwmwnmmuum

\%\E\E\$\R\P\L\n\*\*\°ﬂ\

WPL

0: UNLOCK
1: LOCK

Enter the panel key lock state.
The response to

[%[ETE[#W[P]L [n [m[*] *[cA

is:
[%[E[E[$ WIP[Ln[] *[°A]

Detection state
display

WDH

Reset the panel display to the detection
state. Or refresh the detected state.
The response to

[%|EJE [#]W[H]D]n

[O]*[* s

IS:
[%[ETET$ W[H[D[n [*[*]cr]

@ System / Optio

n

Iltem

Command

Controller
ddress

Loading | Writing

(n) 1)

Instruction character
string (m)

Outline

Setting
example

System reset
X7)

INT

RESET

Reset the system.
The response to

[elE[E[#]1[N[T]n [RIE[STET] *]

*[Or]

IS
[%[ETETSTIINIT [n [*[*]cr]

Initialization of
settings
X 8)

WIT

SYSINIT

Restore the factory shipment settings.
The response to

[elE[E[# W1 [TIn [S[Y[ST TN T]T]#]

*[0A

IS:
[[ETETS W[ T[T [n[*[*]cr]

Error cancel

WCA

Remove the current error.
The response to
\%\E\E [#WICJA[n [0]*]x[cr]

MEEWMWMMHHM
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@ System / Option

Command_[Cortrollr {nstryction character

Loading | Witng |in) 1) | String (m)

Outline Setting

Item example

RS-232C setting

Load the RS-232C communication
specification setting.

The response to
[%[E[E[#]RIS[A[n [0 [*[*[cs]

is:

[%[E[ETS[RISTA[N XY [z [*[*]cR]

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

y: 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

specification setting.

[%[EJE [#WI[S]A[n [x]y [z [*]*]%]

There is no response. After changing the

settings, change the setting of the PC.

- N

=00
N O

— |WSA| O

I
ocoox<

N< X X

Load the version data of the CPU program.
The response to

Software [%[E[E[#[RIVIR[n [m[*[*[o]

version RVR| — 0 0 i

is:

%[E[ETSRIVIRIn[&[&]. [&[&[8]

Load the calculation setting between two
controllers.

The response to

RUC| — 0 0 [%[E [E[#[R[UIC[n [m] *[* [cr]

is:
[%[E[E[$[RIUICIn [P]m[*[*[cr]

9 Jeydeyd

Calculation

designation 00: No calculation

% 10) 1m: Own station (n) + | Enter an equation to be calculated
address m between two controllers.

el o 2m: Odwg station (n)- | The response to

- address m 5

2% "n" is an address %|ETE[# WIUICIn [PTm[* [*[oq

of the controller

where a command

is sent to.

is:
%|E [E[SW[U[Cn [*[]cr]

@ Data buffering 3 9)
Contuct us.
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*1:

X2:

X%3:

X4:
%5:
X6:
X7

%8:

X%9:

%10:

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.

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

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.

The interference prevention function becomes valid when interference I/O cables are
connected at the external input terminals between controllers.

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

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

The "system reset" command is to restart the controller program. (The sensor goes into
the same state as restarting up state.

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.

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 u 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.

Calculation designation command

In case the command of no calculation (cancel) is sent, if the calculation has been
set, the calculation is canceled. Furthermore, if the cancellation command is sent in
the state that the controller is canceled, the response differs as follows. When the
calculation is canceled, confirm the setting state with ‘RUC’ command beforehand and
confirm the response.

Controller connected | Address to | Calculation state of

with

RS-232C cable |be canceled | appointed address Response

0 (zero) No calculation Error ‘[%[E[E[!]0[2[0]*[x]cR
No calculation and calculation

Address 0 (zero) [ | isundeniay naddress0 | ETOr IEIELInIzIOPEE
(except zero) No calculation and no No change in state
calculation is in address 0 | * [%[E[E[$W[U[C]n[*[* ]’
0 (zero) No calculation No response.
e 2ot ror TR
(1to7,except0)|ln  p-222E B it CUSEEERREEEES P R E LT
No calculation and no No change in state

except zero SO . ,
( P calculation is in address 0 [%[ETE[$ W[U[C[n [*[*[c]]
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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$RMD0+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#ROTO00%xCR

Response: %EE$ROT02%xCR

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#RHTO00xkxCR

Response: %EE$RHT0+000.8000xxCR

The current upper limit setting is "(+) 0.8000".

9 Jeydeyd

Enter "(+) 0.7500" as an upper limit setting for controller address O.
Transmission: %EE#WHT0+000.7500%xCR
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#WCGO00xxCR

Response: %EE$WCGO00x«CR

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

@After setting at zero point position, send.
Transmission: %EE#WCGO01xxCR
Response: %EE$WCG01x«CR
(QAfter setting half the distance in the detection range, send.
Transmission: %EE#WCG02xxCR
Response: %EE$WCG024xCR
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@After setting the full-scale distance in the detection range, send.
Transmission: %EE#WCG03xxCR
Response: %EE$WCGO%xCR
(BSave the offset and start enactment.
Transmission: %EE#WCG04%xCR
Response: %EE$WCGOxkCR

Example 7: Perform zero setting for controller address 0.
Transmission: %EE#WZS00%xCR
Response: %EE$WZS0xkCR

To cancel zero setting,
Transmission: %EE#WZS01%xCR
Response: %EE$WZS0xxCR

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

§ "5.0000V",

g Data of first point Transmission: %EE#RSV00%xCR
(e}

Response: %EE$RSV00
+000.0000, +000.0000%xCR
Data of second point ~ Transmission: %EE#RSV01xxCR
Response: %EE$RSV01
+002.0000, +005.0000%xCR

H25 —
H45
H45
H23
H52
H4D
Ha4 In ASCII

H31 — BCC (H) H35
H30 BCC (L) H43
‘H5C——

@Example of creation of BCC Header

%lEIE[#]RIMID] 1]0]5]C]cH]
2

Two BCC characters Calculate exclusive OR of

the received message.

Last character
of text

[Ol=[CI=[m]]m[m]:3

+ 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
(DSelect the BDC detection mode.
Transmission: %EE#WAPO1xxCR
Response: %EE$WAPOxxCR
(@Set the trigger level (WTT).
Set the level at "0.8000".
Transmission: %EE#WTT0+000.8000xxCR
Response: %EESWTTOxxCR
(@Set the trigger hysteresis (WTH).
Set the hysteresis at "0.0020".
Transmission: %EE#WTH00000.0020%xxCR
Response: %EE$WTHO%xCR
@Comparison with previous mean (WPA) setting
Validate comparison with previous mean.
Transmission: %EE#WPAO1xxCR
Response: %EE$WPAOx%CR

9 Jeydeyd

2) Rotation/eccentricity detection mode

(DSelection of rotation/eccentricity detection mode
Transmission: %EE#WAP02xxCR
Response: %EE$WAPOxxCR

@Trigger hysteresis setting
Set the trigger hysteresis at "0.0100mm".
Transmission: %EE#WTH00000.0100%CR
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.

(PDSelection of height detection mode
Transmission: %EE#WAPO3xxCR
Response: %EE$WAPOxxCR

(@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)

9 Je1deyn

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
(@) Preparation for operation of GP-XAIM
Before operating GP-XAiM, 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-XAIiM.
(@ 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.
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.

The above values are based on using GP-XAiM Ver.2 or later.
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* In case the interference prevention function is used, the set No. of data

pieces and the actual accumulated No. of data pieces differ depending on

the No. of the units connected. (Refer to the 'Number of connected units and

measurement time ratio' on page 91.)

* When buffering data with two units, or more, an automatic halt (the unit

halts at the set No. of data pieces after detecting the trigger signal) may not

be properly carried out. To avoid this, take care the following.

[1] The data buffering setting is common in each ID.

[2] The automatic halt functions only when the trigger signal of the ID
selected on the screen is detected. In this case, do not change the ID
selection setting before the unit automatically/manually stops.

[3] An automatic halt does not function on the 2nd and the later units. Check
the trigger signal state and the No. of buffered data, and then stop the unit
manually.

@ CSV setting (Incorporated in GP-XAiM with the 2.09 or later version software)
CSV file, which is stored by the measurement value waveform display or
date buffering, can be set to the separator setting or the decimal point setting
at 'CSV Setting(s)..." in 'View' menu. (There is no relation to the off-line or on-
line.)

9 Jeydeyd
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Chapter 7

What to Do Upon an Error

7.1 Error Indication List.........cccooeeiiiiiiiiiiiiiiieee e,
T.2What to DO? ... 138
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7.1 Error Indication List

calibration is incorrect.

Error indication Alarm . .
Resetting ke!
Upper fine | Lower fine | output Description of error Remedy g key
o - = EEPROM data | Turn the power off then
Ere U [ZEF-r| ON loading error on again. If the error | Pressand hold
persists, initialize settings .
(to  restore  factory | orenteran external
E-r2 |EE,.-%| on [EEPROM data | shipment settings) and reset signal.
- - = writing error enter settings again.
_ - o Memory  switchin After resetting, initialize Press and hold
e 3 [ mEmls| ON Y 9| settings and enter setting .
= =0 error again Or enter an external
) reset signal.
- g Broken sensor head | Check the wiring and .
[ X} | I i (|
Dl ali | DR R x] ON cable connect again. Automatic recovery
There is a short circuit
in external output -
[P - T — |circuit. Check the wiring and | uyomatic recovery
- -0 " Short circuit connect again.
protection functions.
- o -1NNIN _ Three-point calibration ) . Press
DU =} D T Wn ] is incorrect. Perform adjustment again. .
_ The correction data
e s ; e ON |after three-point | Perform adjustment again. | Press (0 mooE) .

The following equation
of the upper and lower

(hysteresis width)] <
[(Lower limit value) +
(hysteresis width)]

limit values stands
D« T - true:[(Upper limit value) | Enter correct values. Press (0 MoDE) ,
A - (hysteresis width)] < ©o0d)
[(Lower limit value) +
(hysteresis width)]
The following equation
of the hysteresis width
stands  true:[(Upper
Cesn — |limit  value) - Enter correct values. Press (Quoo).

The trigger level
exceeds the setting
range.

Enter the correct value.
Setting range:
O0mm to 110% of F.S.

Press (0wong) .

The sum of the trigger
level and trigger
hysteresis exceeds
the setting range.

Enter correct values.
Setting range:
0mm to 120% of F.S.

Press (0wong) .

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 Momg) .
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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.

1-REk| ON

Zero  setting is
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.

- ’ :F o .:|' ON

The mean calculation
overflows.

Press and hold the MODE
key to reset the memory.

Press and hold

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.

ON

Input signal level

error.

Keep the sensor head away
from the others since the
sensors may interfere each
other. Furthermore, check if
the setting of the cable
length selection switch on
the rear side of the sensor
matches the actual cable
length. If the error does not
disappear, contact us.

Automatic recovery

2 Contact us if other errors are displayed.

<Resetting method>

Press

Upon an incorrect setting, an error is displayed. Press the key

to return to the setting menu, and enter the correct setting.

Press and hold

for longer

than two seconds

Enter an external
reset signal

RS-232C command *

Automatic
recovery

state is restored.

Upon an error causing effects on the action of the controller, an
error is displayed together with an alarm signal.
Press and hold the key to remove error indication and alarm
signal.

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.

Upon a broken wire in the sensor head or a short circuit error, the
controller automatically recovers from the error after the correct
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7.2 What to Do?

When the following phenomenon occurs, check.

All indicators do not light up.

Check that the power saving mode starts without a

Symptom Confirmation method and remedy Esézrence
+ Check that the cables are connected correctly. P14

Zero setting cannot be performed again.

detection mode “hIGht” and also if the lower limit
value is set to a value greater than the offset
value at the detection distance of 0 mm.

* Zero setting can be canceled by setting the

upper and lower limit values to correct ones or
by initializing to the factory settings.

trigger in the holding measurement mode. P88
The upper and lower lines of the digital + Check that the controller is in the power saving mode P.88
display unit are not lit. P 9 i i
- Check that the interference prevention function is P90
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 friger | P32
input ?
i di » Check that the trigger settings are correct. P.63
is displayed. + Check that timing signals are supplied. P.38
. ) - Check that the displayed setting configures the P27
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.
Allthe 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 | P14
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. P.76
+ Check that zero setting is performed. P.28
» Check that analog voltage output scaling is set| gy
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
performed. entered correctly. P.99
+ Check that pin layout of the connector is correct.
+ Check if the upper limit value is set to a negative
value.
* Check if zero setting function is used after
reversing the span (inclination) of the displayed
value by using the display scaling function
Zero setting remains ON “SLOPE”, “Two-point scaling”, “INV”, or height P50
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8.1 Ratings and

Performance

8.1.1 Sensor Head

Type |93.8mm type | ¢5.4mmtype | §8mmtype | M10 type M12type | ¢22type
Item Model No. | GP-X3SE | GP-X5SE | GP-X8S | GP-X10M | GP-X12ML | GP-X22KL
Sensing range (Note 2) 0t00.8mm | Oto Tmm 0 to 2mm 0to 5mm | 0 to 10mm
Standard sensing object Stainless steel (SUS304) Iron sheet [Cold rolled carbon steel (SPCC)]
60 x 60 x t 1 mm

Temperature characteristics (Note 3) 0.07 % F.S./°Corless

° Protection IP67 (IEC), IP67G (Note6)

% Ambient temperature -10 to +55°C, In storage: -20 to +70°C

.g Ambient humidity 35to 85 %RH,In storage: 35 to 85%RH

g Noise immunity Power line: 300Vp 10ms cycle,and 0.5 ps pulse width (with noise simulator)

é Voltage withstandability | 250V AC for one min. between all supply terminals connected together and enclosure

§ Insulation resistance 20M Q, or more, 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)

.2 Cable protector 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) 40g approx. | 40g approx. | 40g approx. | 50g approx. | 459 approx. | 809 approx.

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an
ambient temperature of +20°C.
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.

toothed lock washer.

(@)
= >
)
°
=
(0]
=
[e3)

4) For the flexible cable type, please contact our office.
5) The given weight of the threaded type sensor head is value including the weight of the nut and

6) If using the sensor in an environment where cutting oil droplets splatter, the sensor may be

deteriorated due to added substances in the oil. Please check the resistivity of the sensor
against the cutting oil you are using beforehand.
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8.1.2 Controller

Setmodel name (NPN output| ~ GP-XC3SE GP-XC5SE GP-XC8S GP-XC10M GP-XC12ML | GP-XC22KL
Item PNP output| GP-XC3SE-P | GP-XC5SE-P | GP-XC8S-P | GP-XC10M-P | GP-XC12ML-P | GP-XC22KL-P
Supply voltage 24V DC = 10% Ripple P-P 10% or less

Current consumption

150mA or less

Analog voltage output
(Note 4)

« Output voltage: -5 to +5V (Note 2)
« Output impedance: 100 Q approx.

Response time

0.075ms (Fastest)

Resolution (Note 2)

0.04% F.S. (64 times average processing) | 0.02% F.S. (64 times average processing)

Linearity (Note 2)

Within +0.3% F.S.

Temperature
characteristic (Note 3)

0.07% / F.S./°C or less

Comparison output
Alarm output

<NPN output type>

NPN open-collector transistor

=Maximum sink current: 100mA

-Applied voltage: 30V DC or less
(between output and 0V)

<PNP output type>
PNP open-collector transistor
* Maximum source current: 100mA
- Applied voltage: 30V DC or less
(between output and + V)

External input

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 Incorporated
protection
<NPN output type> <PNP output type>

Photocoupler input

* Input current: 9mA or less

* Operating voltage: ON voltage 17V or more
(between + 24V and input)
OFF voltage 4V or less
(between + 24V and input)

* Input impedance: 5k Q approx.

Photocoupler input

* Input current: 9mA or less

* Operating voltage: ON voltage 17V or more
(between 0V and input)
OFF voltage 4V or less
(between 0V and input)

* Input impedance: 5k Q approx.

Sampling frequency

40KHz (25 ps)

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)
_S GO Green LED (lights up when within the upper and lower limit value)
E 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)

Ambient temperature

0 to +50°C (No dew condensation), Storage: 0 to +50°C

Ambient humidity

35 to 85%RH, Storage: 35 to 85%RH

Noise immunity

Power supply line: 1,000Vp, 10ms cycle, 0.5 ys pulse width
Radiation: 300Vp, 10ms cycle, 0.5 ys pulse width (with noise simulator)

Vibration resistance

10 to 55Hz frequency, 0.75mm amplitude in X, Y and Z directions for two hours each

Environmental resistance

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) Where measurement conditions have not been specified precisely, the conditions used were

an ambient temperature of +20°C.
2) This value was obtained at a constant +25°C.

3) The value is in the range from 20 to 60% of the maximum detection distance with a

combination of sensor head and controller.

4) When using the BCD output unit GP-XBCD, the analog voltage output of a controller becomes

invalid.

5) Adjusted to a 0 and +5V factory setting.
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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.

Minimum input time of each terminal input
. Zero setting input

 Memory switching input 1,2 -Resetting input -Timing input (external trigger)

ON ON . }7
2.0ms 1ms ON

200 us

Output response time

- In the case without holding measurement | Output response in respect to timing

Averaging frequency| Response time input of holding measurement
1 0.075 (With a controller operating independently)
2 0.100
4 o150 |\  pYTTTTTTTTT ON
8 0.250 Timing input H
16 0.450 -- OFF
32 0.850 A‘ ~— Max. 100 us
64 1.650 Analog output
128 3.250 Judgment output
256 6.450
512 12.850 * When the BCD unit (GP-XBCD) is used, the
1,024 25.650 i iod b double (50
% 2,048 51.250 -srimp;ng pehrlo ecomes oub e ( ps).|
erefore, the response time becomes also
2 4,096 102.450 ‘e respanse U
> 8,192 204.850 double (Maximum speed: 0.15ms).
16,384 409.650
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8.1.3 BCD Output Unit and Controller Communication Unit

Controller communication unit

(mounting to GP-XC 1)

Designation BCD output unit
Item Model No. GP-XBCD GP-XCOM
Model of combination set GP-XC [, GP-XC[1 -P
Current consumption 20mA or less 5mA or less

Output

N channel MOS FET open drain
- Maximum sink current: 50mA

5-digit BCD )
polagrity 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[J).

When a different power supply is used for 2, or more, controllers, be sure

&

tion are not properly operated.

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-
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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

(25.7)

BWGP-X5S / $5.4mm type

(@)
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¢ 2.5 high frequency coaxial cable 3m
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BWGP-X8S / $8mm type

¢ 2.5 high frequency coaxial cable 3m

8

BWGP-X10M / M10 type

¢ 2.5 high frequency coaxial cable 3m

g Jeydeyd

Toothed washer (teeth inside)
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HEGP-X12ML / M12 type

21

(6.2) |~ ¢ 2.5 high frequency coaxial cable 3m

—[35

BGP-X22KL / 22 type

Coaxial connector for connection of controller

Toothed washer (teeth inside)

~—(6.2) ¢ 2.5 high frequency coaxial cable 3m

. 17—
Coaxial connector for
connection of controller

——(25.7) T
M12 x 1 (¢6.4)
¢21
Diameter of toothed
washer

Toothed washer (teeth inside)
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8.2.2 Controller

HWGP-XC O (-P)
—10 73 167) [+
[al ries €€ p—
LT —i= H |
-HEBEE 7] = :D 445
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1)

6)

[Warranty]
Panasonic Industrial Devices 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 Industrial Devices SUNX deter-
mines that it is responsible for the failure, it shall repair the defect or re-
place
the product. However, in no event shall Panasonic Industrial Devices SUNX
be liable for the failure, damage or loss stipulated below:

Failure caused by instructions, standards, or handling specified by
the customer

Failure caused by modifications done in the structure, capabilities,
specifications, etc., without consulting Panasonic Industrial De-
vices SUNX, after the purchase or the delivery of the product
Failure caused by a development which could not be foreseen
based upon the technology in practice at the time of purchase or
contract

Failure caused by use which deviates from the conditions/environ-
ment given in the product catalog or specifications

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

Failure due to Force Majeure

Further, the warranty given here is limited only to this product which has
been purchased or delivered. Panasonic Industrial Devices SUNX shall not
be responsible for any consequential damage or loss arising from the fail
ure 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.

Please contact ......

Panasonic Corporation
Panasonic Industrial Devices SUNX Co., Ltd.

https://panasonic.net/id/pidsx/globall

‘ Please visit our website for inquiries and about our sales network. ‘

© Panasonic Industrial Devices SUNX Co., Ltd. 2019

December, 2019 PRINTED IN JAPAN
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