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INTRODUCTION

This operation manual describes the menu operations of the Controller. The Controller supports various
methods of inspection by combining measurement methods and various settings.
Please read this manual and related manuals thoroughly before using the Controller in order to operate it

properly.

Operation Procedure and Reference Manual

The following shows main contents of operation steps and manuals. Select the manual suitable for your
purpose and read it before starting operation

‘OmRON

Multi-Dimensional Sensor

Setup Manual

Contains information on safe use of the unit, series of procedures starting from
package content check, installation to cable connection, together with functions
and specifications of the unit and its peripheral devices.

Buum vopereisu

oreen Operation Manual

Explains menu operation method and communication method with external
devices.

Trademarks

* Windows 95/98, Windows NT/2000 are registered trademarks of the Microsoft
Corporation in the United States and other countries.

* Hyper Terminal has been developed by Hilgraeve Inc. in the United States and are
also registered trademark of the Microsoft Corporation in the United States and other
countries.
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INTRODUCTION

Searching from Menu Hierarchy

Conversational Menu

AyosielsalH nuay woldy Buiyoseag [NelklldeX I

[ Start settings ‘ p.32J
v
[ Measurement method | p.34 ]
v
{ Region ‘ p.36 ]
v
[ Sensitivity ‘ p.37 J
v
[ Detect setting ‘ p.38 ]
v
[Measurement setting p.40]——[ Height | p.72 Changing | p.98]
(OUTO to 7)
—[ Step: 2 pts | p.40] Calibrate | ]
—[ Step: 3 pts ‘ p.75] Output ]—4[ Upper | p-109]
—{ Edge position ‘ p.78] Delete | p.99] 4[ Lower ‘ p.109]
A[Width | p.81 ] —[ Hold ‘ p.'I'I'I]
~{ Edge center | p.84] —{Zero ‘ p.136]
4[ Peak/bottom | p.85] —[ Span | p 107]
4[ Angle | pm] —[Offset ‘p 107]
—[Area | p.89] A{Slant error ‘p 113]
Arithmetic average p.92 4[ Unit ‘ P-115]
roughness )
—[ Maximum roughness p.92]
—{ Define | p.95]
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INTRODUCTION

Expert Menu

Measurement method

= H

| p.48 ]

Region

|50

Sensitivity

N E

o)
p.51 ]

Area

Slant error

p.89]

4[ Details ‘ p 54]

[Detect setting | p.56 ]~~[ Height/Reflectance | p.57 ]
Slant correct ‘ p.67]
Height/position ‘ p.GO]
correct
Reflectance correct | p.64 ]

Measurement setting p.70]— Height ‘ p.72 Changing settings ‘ p.98]

(OUTO to 7)
Step: 2 pts ‘ p.74] Calibration ‘ ]
Step: 3 pts | P-75] Output condition ]»4[ Upper ‘ p.‘IOQ]
Edge position | p.78 Clearing settings ‘ p.99] «{ Lower | p.109]
Width ‘ p.81] —{ Hold | p.111]
Edge center ‘ p.84] —{ Zero | p.136]
Peak/bottom ‘ p.85J —{ Span ‘p-107]
Angel ‘ D, { Offset ‘p.107]

|
)
)

e g g 0 A S

Arithmetic average Unit
p.92
roughness
Maximum roughness| p.92
Define ‘ p.95]
[ Extra setting ]~ #to avg | p.‘I‘I7J
. p.118
Hold&Logging ‘ p.126J
Details ‘ p.128J
[Measurement Mode p.134J
[Output setting Analog ‘ p.186]
Terminals | p.188]
RS-232C ‘ p.193]
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=
Parts Common between Two Menus 3
S
[ Scene | p.156] 3
o
=
[ Setting ] Submenus below this item vary depending on the submenu. 17
oD
Q
=
[Run | p.43] g
5
«Q
[ Tools ]——[ Test measurement p.159] =>
o
.. 3
Surrounding image | p.164 =
3
—[ Backup ‘ p.166] c
X
Communication o
=
('system | p.174}{speciﬁcmion |p.196] 3
(2]
{ Profile ‘ p 197J =)
—[ Environment setting ]—«{ Setting menu | p.175]
_{Download ‘p.‘IS‘I ] —{ Sensor installation p.176]
_[Initialize ‘P-183] —[ Scene selection | p.177]
4[ Version | p_184] —{ Startup monitor ‘ p.178]
«[ 1st scene | p.178]
4[ Height coordinates p.179]
~[ Dec. pts | p.180]
[Save ‘ p.45] —{ Download ‘ p.181]

Adjustment menu (called from the measurement screen by pressing the SHIFT
and ENT Keys.)

[ Display setting | p.‘I4‘I]

)

o

Test | p.15

[

[ Sensitivity | p.51]

[ Measurement setting p.70]

[ Extra setting #to avg ‘ p.‘I‘I7J
Hold&Logging | gl;z]
Details ‘ p.128]

[Output setting Analog ‘ p-186J
Terminals ‘ p.188]
RS-232C | p-193]
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INTRODUCTION

Editor's Note

Page Format

@Title of each section

=3 TI V=R 13 1]+ Il NOILONAOYLNI

PR Y., @Header
v SECTION3 ! R
Setting Measurement Cor:dlli:)r:s_(_E)fp_e:t_Nl_er_u:)x ," Indicates the contents of the page
Setting Measurement ltems < ----""-omremmooopoiiirres ! )
@Overview

Describes the overview and
operation flow of the section.

ISP Clear any previouslyset messurement tems in oder to assign ther measurement @Overview and points of
[} | items. 1 1
R e ... the function described

1 » Move the cursor to the output whose item is
to be changed, and press the ENT key.

Indicates to which section the
current page belongs and

the contents of the page.
This allows the user to find
the target page quickly.

The options will be displayed.
Sen 0V

2 « Select [Change]. r'ae
Output
Delete

A
o The setting screen for measurement range

@) appears
<) The remaining procedures are the same as
CHECK! those for measurement item setting

31

Operation Manual

A

63

Operation Manual

- @Screen display

Indicates the status of the screen displayed on the left side.

@ Operation procedure and supplementary explanation

Helpful information regarding operation and reference pages is
introduced here using symbols.

) "
( (\g NOTICE {f'e} @

CHECK!

* This page does not exist.

Z550
8 Operation Manual



INTRODUCTION

Notational Conventions

Il Menu
In this manual, menu items displayed on the screen are enclosed with [ ]. Submenus are
separated using "/."

Example: Move to [Tools/Backup].
This statement indicates to select the [Tools] menu followed by [Backup] to move to the
Backup screen.

[l Key Operation on the Console

Example: Press the SHIFT and ESC Keys.
This statement indicates to press the ESC Key while pressing the SHIFT Key down on the
console.

Example: Select [Setting].
This statement indicates to move the cursor to [Setting] and press the ENT Key.

[l Visual Aids

Indicates information required to take full advantage of the functions and performance of the
NOTICE product.Incorrect application methods may result in data corruption or damage to the product. Read
and follow all precautionary information.

(AN}
\
= O Indicates points that are important to achieve the full product performance, such as operational
<) precautions and application procedures.
CHECK

H\(

Indicates where to find related information.

Indicates information helpful in operation.

)

Z550

Operation Manual
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SECTION 1
Features

SECTION 1 explains the features of the Controller.

%)
m
3]
d
(©]
z
-

4| Features of the Controller 12
4| Operational Flow 14
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SECTION 1
Features

Features of the Controller

The Controller is a device used to measure the height, width, and area of a workpiece.
It makes these measurements by irradiating laser beams onto the workpiece and receiving the reflected
light with the CCD inside the sensor.

%)
m
)
d
o
z
—

Example: Inspection of LCD seal material application

19]]0J3U0) 8y} JO Sanjes

9] 0]

j !-©©'©DE

©J o
RS-232C output Analog output
Profile output Measurement
Measurement value output
value output

output

) Judgment
Cross-sectional area output

Height

Width

Z550
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SECTION 1
Features

Simple Setup Using Menus

The Controller is equipped with two types of menus.

If this is the first time you
operate the Controller

If you want to set up the

measurement conditions
as you wish by utilizing

various functions

Please use the conversational menu.

You can set up the measurement conditions with ease
by simply entering the information according to the
operation guidance that appears on the screen.

N—
=\ p.32

7
m
g)
d
[©)
z
—

Please use the expert menu. I
It is possible to switch to the expert menus after setting
up the conditions by using the conversational menu in
order to make further adjustments.

LA\ pe7 )

J19]]0J3U0) 8y} JO SaJnjeaq

How to switch between the menus p.175

Monitoring While Viewing the Measurement Status

It is possible to visually keep track of how a workpiece is being detected on the monitor screen.
It is also possible to output the displayed profile (distribution of height measurement values) to a

PC.

Sensor

T T
! 1
! [}
. |
Line beam ; \
| \
! \
! 1

Profile

Scn 0V[Run V] 99.60ms

NEAR Send
_ w [ 15]-
pea | /U]

= Sen1
v o []
FAR PEAK[ ]

Twelve Types of Measurement Items

The Controller allows selection from 12 different measurement items, such as height, width, and

cross-sectional area, according to the specific purpose.
Simultaneous measurement of up to 8 items can be performed.

2550
Operation Manual 1 3
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SECTION 1
Features

Operational Flow

c
.9
=
©
—
©
Q
[0)
L
o

From setting conditions to execution

o
c
[}
€
Qo
e
(UO
o

=0

2550
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Turn the power supply on.

h 4

Start up the Controller.
p.18

Start up the Controller and display the profile.

ﬁg@_

Screen types and display methods
p.25

\\

-~

@ Tolearn about the basic flow from setting

<) the conditions to executing the measurement

CHECK! ! Z\ p.32

\\\(

\H(

\\\V

m(

\H(

Select the installation status

of the sensor.
p.32

hd

p.34
(p.48 Expert Menus)

Select the measurement range.

b

Set the measurement region.
p.36

(p.50 Expert Menus)

b,

Adjust the sensitivity.
p.37

(p-51 Expert Menus)

b

Set the detection method of the
workpiece position as necessary.
p.38

(p.56 Expert Menus)

b4

Set the measurement items.
p.40

I

Select the measurement items

according to the purpose.
p.70
Height Step: 2 pts
Step: 3 pts  Edge position
Width Edge center
Peak/bottom
Angle
Area

Arithmetic average roughness
Maximum roughness
Define

A 4

Start measurements.
p.43




SECTION 1
Features
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? Troubleshooting
(]

An error message is displayed
on the screen.

!Z =\ p.236

Mmoj4 jeuonelradQ

\\\L

Use the force-zero function.
p.136

Change the settings of

measurement items.
p.98

Set communication specification
and input/output format

with external devices.
=\ p.185
Communication with external devices

p.99

J Clear measurement items.

Check the line beam

0
(o))
=
=
(]
n
(o)
=
=
Q2
(]
o
=
(o))
1=
(o))
c
®
e
O

Surrounding image

5B

\,| Change the screen display.
d £§ p.141

Set conditions for each model.
Change scenes
(Scene function).

s

(2]
C
S
2
@©
—
(]
o
(o]
(®)]
£
£
(0]
()
pe}
o
=
o
<

Set the conditions for
the system environment.

| Save the inspection conditions.

\\\(

— p.173
!t E§ p.45 ) )
o) Save the settings and shut Environment settings
c
= down the Controller.
3
2 J Initialize the Controller.
= Back up the data. ,l gg p.183
2 p.166

Back up the data in a PC.

Z550
Operation Manual 15
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SECTION 2
Basic Operations

SECTION 2 shows the basic menu operations of the Controller. @

3

g

N

ve)

o,

o

H

J Starting Controller and Displaying Profile 18 §

4| Menu Operations 20 g
Input Device 20
Screen Structure 21
Menu Tree 22
Triangle Mark 23
Inputting Values 24
J Screen Types and Display Methods 25
Image Monitor 26
Profile Monitor 28
Digital Monitor 30
Trend Monitor 31
J Learning Basic Operations (Conversational Menu) 32
Step 1 Selecting the Sensor Installation Method 32
Step 2 Selecting the Measurement Method 34
Step 3 Setting the Measurement Region 36
Step 4 Adjusting the Sensitivity 37
Step 5 Setting Workpiece Position Detection Method 38
Step 6 Setting Measurement ltems 40
Step 7 Starting Measurements 43
J Saving Settings and Exiting Controller Operation 45
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SECTION 2
Basic Operations

Starting Controller and Displaying Profile

When the Controller is started up, the monitor displays the detection status.This is referred to as profile
(plotted height information).

No profile is displayed if the workpiece is not placed within the measurement range of the sensor.

Place the workpiece and adjust the sensor position while monitoring the displayed image.

1 « Check that the basic components have been connected correctly.

Power Supply [ ]

Console

Sensor

[%t’:

|
Monitorﬁﬂ"

R
S
ﬂ(}ﬂlzo

\\\' Before connecting components or wiring power supply lines and grounding wires, be sure to refer to

-~

) the relevant section in Setup Manual.

=z

CGHECK (PE} Page 15 in Setup Manual

2 « Turn the power supply to the monitor on.

3. Turn the power supply to the Controller on.

2550

Operation Manual



The Image Monitor screen appears.

AV

-

CHECK!

If the Image Monitor screen is not displayed, use
the SHIFT Key and Right key or SHIFT Key and
Left key on the console to switch between the
monitor screens.

Ll

Screen types and display methods p.25

4. Position the workpiece.
Example:

Ve

SECTION2
Basic Operations

Scn 0¥[Run V]

99.60ms

NEAR

Sen0
w [ 25):

reac[ 50]
Sen1

FAR

ouTov

mm

S+</—:Display S+ENT:Adjust

a|yo.d Buikeldsig pue ssjjos3u0) Huiiels FANIIKELS

v

The profile (yellow line) indicating the height of the
workpiece is displayed.

e

!,

-
=

CHEC

If the profile indicating the workpiece is not
displayed, is not positioned
properly within the measurement range. Adjust

the workpiece

the position of the workpiece relative to the
sensor.

Scn 0V[Run V] 99.60ms
NEAR

Sen0

w [ 251

+ peac[ 50]
Sen1

v []

FAR peak. [ ]

ouTov Zero's OFF

+005.188000 mm pass

S+<—/—:Display S+ENT:Adjust

Scn 0¥[Run V]

99.60ms

NEAR

Sen0

w [ 251
reac[ 50]

Sen1

ALIT N

2550
Operation Manual 1 9



SECTION 2
Basic Operations

Menu Operations

Input Device
Menu operations are performed via the console.

Trigger key
(TRIG Key)

suonesado nusy FAYIRELR

Escapekey — 12 C=-{— Enter key
(ESC Key) R e , (ENT Key)
| A |
< B9
3 3 ——— Up, Down, Left, and
, & Right keys

»
I
m
—

ki
Shift key () CconsoLE
(SHIFT Key) N — T
r —/)Do
Key Function

Escape key Returns the cursor to the previous menu display or operation.
(ESC Key)
Trigger key Used mainly when executing measurements.
(TRIG Key)
Enter key Executes a function or sets a value.
(ENT Key)
Shift key Pressing this key alone does not have any effect. It must be pressed in
(SHIFT Key) combination with another key to have any effect.A function has been assigned

to a key combination in each screen.

Up, Down, Left, and Right | The Up and Down keys are used to move the cursor up or down and also to set
keys values.

Use the Up key to increment a value by 1.

Use the Down key to decrement a value by 1.

Hold down the Up or Down key to increase or decrease a value rapidly.

The Left and Right keys are used to move the cursor left or right.

Z550
20 Operation Manual



SECTION2
Basic Operations

Screen Structure

The Controller is operated by selecting functions displayed on the screen.Familiarize yourself
with each function before operating the Controller.

Scene Number Mode (See the table below)

There are 16 scenes. The current operating mode is displayed. ﬁ
Setting different measurement =
conditions for each one allows g
easy switching between Scn 0V |Run v 99.60ms ] N
different setups. Measurement period

(Sampling time)

It varies depending on the

Cursor Keys .
item to be measured.

The cursor is moved to the
desired function by pressing
the Up, Down, Left,

and Right keys.

=
1]
=}
c
O
T
®
=
[
(=
o
>
(7

L S+<—/—:Display S+ENT:Adjust

Key Operations

Displays special key combinations at the bottom of the screen
where available. "S" refers to the SHIFT Key. "S + ENT" indicates
that the ENT Key should be pressed while the SHIFT Key is pressed.

*Mode
Display Description

Set Select this to set the measurement conditions.

Run This mode is used for performing the actual measurement. The measurement
results are output to an external device via the terminal block or the RS-233C
connection.

Tools Select this to check the sensor installation status and save settings and images
in a PC as backup.

System This is used to set the system conditions of the Controller. Select this mode to
set communication specifications with external devices.

Save Select this to save data in the flash memory in the Controller. If new settings
have been made, be sure to save the data before quitting.

2550
Operation Manual 21



SECTION 2
Basic Operations

Menu Tree

The Controller menus are hierarchical. Move the cursor to the required functions to set
measurement conditions.Use the following procedures to move around the menu tree.

Expert menu: Under [Set]
Scn 0V[Set V|

1 = Move the cursor to the item you want to select.
Up/Down key: Moves the cursor.

2. Press the ENT Key.

suonesado nuay FAVIIRELR

In this example, the cursor will move to the submenu Scn 0V[Set V|
below [Image].

Detect {Region
Meas s|Sensitivity

3. Repeat this operation to move the cursor to lower | [EXtra s{Details
Meas mode

submenus. Output

Press the ESC Key once to move to the submenu
immediately above.

Z550
22 Operation Manual



SECTION2
Basic Operations

Triangle Mark

Items with a triangle mark displayed to the right have selections. Use the following procedure to
make a selection from the selections.

Expert menu:
Under [Set/Image/Details] r(ﬁ
Scn 0V 9
o
— — z
1 = Move the cursor to the item to be set. MV Sampling time \ 4 N
: N Upper : [25] =
In this example, move the cursor to [Sampling time]. Lower . [ 1] o
Gradations - [170] 2
[End] 2
End
2. Press the ENT Key. 3
=
S
)
v
The selections appear. Sen 0V [Set v

IV Sampling time M4
Upper Dynamic range J
3. Move the cursor using the Up/Down key. Lower . Sampling time }

Gradations -

4. Press the ENT Key.

v
The selection will be registered. Sen 0w
Priority  : IBAETNIAETe[Y ¥
Upper [29]
Lower : [1]
Gradations : [170]

2550
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SECTION 2
Basic Operations

Inputting Values

This section explains how to input values required in order to set judgment conditions.

Expert menu:
g)l Under [Set/Image/Details]
9' Scn 0V
2 1 = Move the cursor to the item for which a value is to o o
N Priority : Sampling time ¥
= be changed. Upper . [25]
) Lower : [ 1]
2 Gradations : 1170]]
'co 2. Press the ENT Key.
2
S
7
v
The cursor size will change to the size of a single digit. Scn 0V
3 o Priority . Sampling time ¥
=« Move the cursor to the digit to be changed. Upper . [25]
Left/Right key: Moves the cursor to the left/right. Lower : [ 1]
Gradations : [@70]
4. Change the value. Sen 0w
Up key: Increases the value.
Down key: Decreases the value. Priority . Sampling time W
Upper : [25]
5. Repeat this operation to change other digits. Lower [ 1]
Gradations : [1Eo]
6. Press the ENT Key.
v
The value will be set. Sen 0
Priority : Sampling time w
Upper : [25]
Lower : [ 1]
Gradations : 1190]]

Z550
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SECTION2
Basic Operations

Screen Types and Display Methods

There are four monitor screens that can be used to display images on the Controller: Image Monitor,
Digital Monitor, Trend Monitor, and Profile Monitor. These monitor screens are useful when it is required
to check measurement information from various viewpoints.Switch between the monitor screens

according to the purpose.

The first time the power supply is turned on after delivery, the Image Monitor screen is displayed.

( Image Monitor )

This monitor allows checking how the workpiece
is detected by checking shape.

It is also possible to keep track of the height
information visually.

'Scn 0V[Run V] 99.60ms SHIFT Key

iNEAR Sen0 *

‘ w [ 15] Right key
as reac[ 170]

ouTOoVv : : SHIFT Key
+005.188000 mm pass *
S+—/—Display S+ENTAdjust Left key
SHIFT Key SHIFT Key
+ +
Right key Left key
< Profile Monitor >
Chronological change of height distribution of 1024
points (profile) can be checked on a shaded 3-D image.
Itis possible to check the height information of the
specified point in the time-series by moving the
workpiece.
Run W SHIFT Key
+
Left key
1T G, )
| V:0.12‘ [mm]
T \ 1 99.60ms SHIFT Key
Sen 0¥ +005.188000 mm PASS +
S+—/—:Display S+ENT:Adjust Right key

\
-~

Q

N—
= = 178
CHECK! LLA P

< Digital Monitor >

Two or more measurement results can be
checked at the same time.

The Controller allows measuring up to eight items
simultaneously. This monitor screen is convenient
when multiple measurement items have been set.

Scn 0V[Run V| 99.60ms
El +002.654322mm HI=+010.000000
PASS LO=-010.000000
Il +004.654332mm HI=+010.000000
PASS LO=-010.000000
" mm  HI=+0010.00000
ERROR LO=-0010.00000
D mm HI=+0010.00000
LO=-0010.00000

S+«—/—:Display S+ENT:Adjust

SHIFT Key SHIFT Key
+ +
Left key Right key

( Trend Monitor >

Chronological change of measured
values can be checked.

Scn 0V[Run V] 99.60ms

1dvT. | 0996 5] Pl
V:0.1250[mm]

Thru

ouTov iZero's OFF:

+005.188000 mm PASS
S+<—/—:Display S+ENT:Adjust

V1 ltis possible to select which monitor screen appears when the Controller is turned on.

Z550
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SECTION 2
Basic Operations

Image Monitor

This is the main monitor screen of the Controller. The first time the power supply is turned on
after delivery, this screen is displayed.The Image Monitor screen consists of two displays, the
profile display and the line brightness display. Use the TRIG Key to switch between the displays.

Profile Display Line Brightness Display
Scn 0¥[Run V] 99.60ms Scn 0VRun V] | 99.60ms
NEAR Seno NEAR | Sen0
w [ 15): w [ 15):
+ peac[ 170] TRIG Key + pead[ 170]
—Sen1 e Sen1
v | ] v ]
FAR PEAK [ ] FAR DARK BRIGHT PEAK [ ]’
ouTov ouTov iZero's OFF!
+005.188000 mm rass +005.188000  mm pass
S+</—:Display S+ENT:Adjust S+«</—:Display S+ENT:Adjust

[l Profile Display
The distribution of height measurements at 1024 points is displayed as a profile.This display
allows keeping track of the height information visually; it is possible to check how the workpiece
in the lines is detected by checking the shape.
At setting: It is possible to check whether the sensor is positioned within the measurement

spoy3a| Aejdsiq pue sadA] usaiog FANIIREL

range.
* During measurement: It is possible to visually keep track of the detection status and the

position of the workpiece .

|

Sensor
o Line 0 Line 1023
Line beam | \ : Position :
: TFoonee- High
Measurement Scn 0V[Run V] 99.60ms
range
NEAR b
Sen0
Measurement — - -/ - — N - ____ — \ —w [ 151 Height
center ’ ‘ \ peak] 17U]
Sent
\ w [ ]
] et ]
------- Low
\ Measurement points (Red)

Profil I
rofile (yellow) The measured points are displayed.

No point is displayed when the
measurement is in error.

Z550
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SECTION2
Basic Operations

[l Line Brightness Display
This display allows checking the line beam image and the brightness information for each line
(line brightness).
* At setting: It is possible to check whether sensitivity is appropriate.
* During measurement: It helps analyzing factors when an error occurs.

Line Brightness (Brightness Distribution) (Yellow)

The line brightness graph at the cursor position is displayed.
It is possible to know at a glance whether or not, for example,
the light density is insufficient, or is at the saturation level.
This indicates the brightness of each line; move the cursor to
check brightness of other lines.

Line Brightness Cursor (Red)

Sen o\v i / 99.60ms
NEAR \ ot ‘ Senod
v [ 15]):
reak[ 170]
%N
o [ Line beam image
R DARK BRIGHT | The shape of workpieces and
1 . : the way they are detected
EM; can be checked.
Dark Bright

spoyja|\ Aejdsiq pue sadA] usaiog FANIIKEL

]

How to change the cursor position p.144

[l Common Display

Iltems commonly displayed in both the profile and line brightness displays are explained below.

Scn 0V[Run V] 99.60ms

%&q—ugqg%ﬁ; 7) LV: Displays current sgns_itivity Ievgl. (110 31)
The output number The value‘ increases YVIth increase in dgrkness of
for the currently _the v_vorkplece, while it dec_:reases with increase
displayed in brlghtqess of the workp|ecg.
measurement result PEAK:_ Displays current received Ievell.
is displayed ouT oV ; Use this value as reference when setting

' the sensitivity level.
Measurement value 4~ F009.1 88000 mm PASS \| 120 max. Insufficient light density
m S+—/—:Display S+ENT:Adjust 255 min.: Excessive light density

value is displayed

in green if the judgment
result is PASS.

It is displayed in red

if the judgment result

is HIGH, LOW,

or ERROR.

Forced-zero
Zero's OFF: Forced-zero not executed
Zero's ON: Forced-zero executed

Judgment results
HIGH : Greater than the judgment upper limit
PASS : Within the judgment limits
LOW : Less than the judgment lower limit
ERROR : Measurement error
-The workpiece is out of the measurement range
-The light density is insufficient
-Information on the measurement point cannot
be obtained, or other cases
RESET: No-measurement state
LD-OFF: LD-OFF input

Z550

Operation Manual

27



spoyjon Aejdsig pue sadA] uaaiog FANIIREL

28

. Profile Monitor

This monitor screen allows checking the profile using a shaded 3D image.

Move the workpiece in order to check the height information of one specified point in a time
series.

This monitor screen is convenient when checking the installation conditions of the sensor.

Shaded 3-D image display ~ Trend Display

Movement
orientation

v T, (.99 5] =]
L VOA250mm]

Thru 99.60ms
Sen 0¥ +005.188000 mm PASS
S+«/—:Display S+ENT:Adjust

Profile Display

[l Shaded 3D Image Display and Profile Display

The profile or one horizontal line in the shaded 3D image is displayed at the lower part of the
screen.

Dark area: Low

Shaded 3-D Image
F Bright area: High

— Profile Cursor (Red)

1divT. .99 [s]

1 V04250mm] — Profile Display

Thru

/f’z} How to change the cursor position p.155

2550
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Il Trend Display
The measurement value at the trend cursor position is displayed in a time series.
Press the TRIG Key to switch between display update and stop.It is also possible to specify the
timing via an external trigger.

Trend Cursor High Low
| P —
un T
Time(s)
|
1divT: 0.99s] [-—Wwaveform display status
V-01250(mm] During waveform display, [*] (green) is displayed.
While the waveform is stopped, [11] (red) is displayed.

Conversion values for X and Y axes

The units corresponding to 1 division (1 div) on the
waveform display are displayed. If the setting is
changed, the display also changes. Use these values
as reference when displaying the waveform.

‘T:Second(s)

-~

V:Measurement value(mm)

spoyjo|N Aejdsig pue sadA] uaaiog FANeITEELS

/f’z} How to change the cursor position p.155

[l Other Display ltems

Screen Mode

Thlm 99.60ms Thru: The waveform is displayed continuously.
Sen 0V +005.188000 mm PASS Trig: The waveform is updated when
the trigger turns ON.

Measurement  Judgment result
value

Sensor number
The current sensor number is displayed.
(Sen 0, Sen 1)

Z550
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SECTION 2
Basic Operations

Digital Monitor

This monitor screen is mostly used during line operation.
Two or more measurement results that have been set for the output numbers of the displayed
scenes appear.

Output number
Press the TRIG Key to switch the number.

Yen 0V[Run V] 99.60ms
Judgment value
ﬂ +002.654132mm - HI=+010.000000 The judgment value for each output
PASS LO=-010.000000

number will be displayed.

+004 65 010.000000 HI: Judgment upper limit

[ bass WOOOO LO: Judgment lower limit

z| """"""""" mm HW\D& Measurement value
ERROR LO=-0108Q0000

B~ mm  HI=+010.00000061
LO=-010.000000

S+—/—:Display STENTAdjust

Judgment result

---- will be displayed for output numbers
that have not been set.

TRIG Key TRIG Key

spoy3a| Aejdsiq pue sadA] uaaiog FANIIKER

Scn 0V[Run ¥ 99.60ms
p

4] J002.654132mm HI=+010.000000
PASS LO=-010.000000
Bl 004.654321mm  HI=+010.000000
PASS LO=-010.000000
D — mm  HI=+010.000000
ERROR LO=-010.000000
il — mm  HI=+010.000000
J) LO=-010.000000
S+«—/—Display S*ENT:Adjust

\
‘( (\z The measurement items can also be displayed instead of the judgment values.

N—
) = 145
CHECK LLA P

Scn 0VRun ¥ 99.60ms Measurement items
El +002.654132mm Step: 2pts -7
PASS
Il +004.654321mm | Width
PASS
Zl ----------------- mm Define
ERROR
El ----------------- mm
S+<—/—:Display S+ENT:Adjust

Z550
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SECTION2
Basic Operations

Trend Monitor

It is possible to display a time series of measurement values (up to 30 seconds) as a waveform.
When the measurement timing is entered using an external trigger, the measurement values are
displayed as a time series from the time the trigger is turned on until it is turned off.

Press the TRIG Key to switch between display update and stop.lIt is also possible to specify the
timing via an external trigger.

Conversion values for X and Y axes

The units corresponding to 1 division (1 div) on the
waveform display are displayed. If the setting is
changed, the display also changes. Use these
values as reference when displaying the waveform.

T:Second(s)

I V:Measurement value(mm)

Scn 0V[Run V] 99.60ms Waveform display status
Tdv T 0996 5] P During vyavgform display, [»]
V:0.1250[mm)] (green) is displayed.
While the waveform is stopped,
[](red) is displayed.

Trigger waveform
The trigger status is displayed.

Thru

spoyja|\ Aejdsiq pue sadA] usaiog FANIIKEL

ouTov i 5
+005.188000 mm PASS

- - Force-zero
S+4-/—:Display S+ENT:Adjust S r'e OFF-

Zero's OFF: Force-zero not executed
Zero's ON: Force-zero executed

Measurement
value Judgment result

Output number
The current output number is displayed.

Screen Mode

Thru: The waveform obtained by the Sensor is displayed continuously.

Trig: A still image of the waveform based on the trigger settings is displayed.
Thin lines are used to represent the measurement start and
measurement end timings.

(AN}
:q If the hold function has been set to [Hold (External)] or [Hold (Self)], the waveform prior to when the

measurement is held is displayed.
CHECK' |f the logging function has been specified, the waveform after the measurement is held is displayed.

2550
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SECTION 2
Basic Operations

Learning Basic Operations (Conversational Menu)

This section explains the flow of basic operations using the conversational menu. Here, the height of a
seal material is measured as an example.

Switch to the conversational menu before starting the operation.

LLE How to switch between the menus p.175

@l (9]

| “Goeo
0000

)] ©

step b Selecting the Sensor Installation Method

(nuay [euonjesiaAuo)) suonesadQ osiseg Buiuies] FANIIREL

Set up the sensor so that it can project and receive laser beams properly so as to obtain correct
measurement images. First, select whether the installation status of the connected sensor is "regular
(mirror) reflection” or "diffuse reflection."

Scn 0V Runv

1 »« Move the cursor to [Run w] and press the ENT Key.

Z550
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v

A list of modes appear.

2 « Select [System].

Scn 0V [Runv

v

The selections of the System mode appear.

3 « Select [Environment].

Scn 0V [SystemV
Comm
Profile
Download
Initialize
Version

v

A setting screen appears.

4 « Select [Sensor].

5 « Select [End].

Scn 0V [SystemV

Dec.pts
End

Settings Expert ¥
Sensor H  Mirror A4
Scene : Console ¥
Monitor Image ¥
1st scene Scn0Vv

Coordinate : Individual ¥

6 digits ¥

v

The setting will be registered and the screen display returns to 3.

6. Press the ESC Key.

v

The screen display returns to 2.
Proceed to

Z550
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SECTION 2
Basic Operations

step 2 Selecting the Measurement Method

It is possible to measure with higher accuracy by changing the measurement range in the height
direction.
Ry
Only the measurement range in the height direction is specified here. The measurement range in the width
=) direction is automatically changed according to this setting. Please refer to Setup Manual for the
CHECK! 1 easurement range of each sensor.

Sensor

Reference distance

A

Measurement range

M I A
easurement (Height)

center
v

Measurement range
(Width)

Scn 0V |[RunvV

1 « Select [Set].

The initial screen of the conversational menu appears. - -
Perform settings in

the following order.
STEP 1:Measurement method
STEP 2:Measurement region
STEP 3:Sensitivty adj method
STEP 4:Edge detection method

2 « Select [Next].

2550
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A measurement range setting screen appears.

3. Select the measurement range while monitoring the
image.

4. Select the setting by pressing the ENT Key.

Scn 0V

To measure precisely
select narrow range.

ENT:Next ESC:Back

v

The setting is registered.
Proceed to

Z550
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SECTION 2
Basic Operations

step 3 Setting the Measurement Region

The measurements obtained may not be stable due to influence from the background etc. with the
default measurement region set at the shipment. In this case, set the measurement region so that only
the measurement target is included.

If there is a possibility that the position of the workpiece may be shifted, determine the size of the region
taking the possible range of movement into consideration as well.

Profile

1 « Position the workpiece.

2. Press the ENT Key.

Measurement image displayed.
Check workpiece position.

ENT:Next ESC:Back

The screen for specifying the region appears.

(nuay [euonjesiaAuo)) suonesadQ osiseg Buiuies] FANIIREL

3. Adjust the region so to surround only the
measurement target area.

Up/Down/Left/Right key: Moves the cursor. | =rsmmsmmmsmooo-ooooo N
(Press these keys together with the SHIFT Key to move Sen0's measurement region

the cursor quickly.) Strt+000.1836mm Stp-000.1596mm
ENT Key: Selects the setting. Strt 200lines Stp 723lines

ENT:Next ESC:Back

The measurement region is registered.
Proceed to ‘Step 4

Z550
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SECTION2
Basic Operations

stepd Adjusting the Sensitivity

Adjust the sensitivity so that the light density will not become excessive or insufficient.
The default sensitivity adjustment method set at the shipment is [Multi].Select [Multi] under normal
circumstances.

»
Scn 0V 5
Auto o)
Fixed 5
Multi
@
(0]
1 « Select [Multi] as the sensitivity adjustment method. A
=\ Sensitivity adjustment method p.51 Sen0's sensitivity method:
Normally select Multi.
ENT:Set ESC:Back

[
@
]
3
S
=
2
o
=
2
E]
o
o
=]
a
g
=
2
=
@
QO
(2]
<
@
3
@
=
3
2
=
o
Q
o«
o
@
=3
2
=]
=
@
QO
1]
<
@
3
@
=
3

Q
o
=]
@
@
=
>

«
w
@
=]
2
<

<
Q

&
=
2
3
@
=

Z daig

v

Line beam image
The multiple sensitivity setting screen appears.

Scn 0V[Set V|

¢ dais

2. Check that the workpiece is positioned within the

measurement range and press the ENT Key.
Sensitivity set for each line.
Set the workpiece correctly
and press the ENT Key.
ENT:Set ESC:Back

y dais

G daig

v

poyjew uonoaleq

The sensitivity level is registered.
Proceed to ‘Step 5.

g dais

Juswainseaw Buels - Bupies Juswalinsespy
, dais
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SECTION 2
Basic Operations

step D Setting Workpiece Position Detection Method

Use the detection function if it is anticipated that the position of the workpiece may be shifted.
This function supports shifts in the position in the height and horizontal directions, and the inclination.

Example: Measuring the gap between two locations

No position shift | |
(the same position
as at the setting)

Sensor

; S ] o EEPUE High
. Scn 0V[Run V] 9
," \\ ‘ ‘ -
! ‘ . Height
et O B N AR N A Low

\_‘_1

Measurement target lines

Accurate measurement cannot be performed.

Scn 0V[Run V|

When the position shifts

-
7/

'
! \

’ |
i +

‘ |
+

(nuay [euonjesiaAuo)) suonesadQ osiseg Buiuies] FANIIREL

[ |
By setting position compensation...

The measurement target lines are automatically adjusted by
the amount of shift detected, and the measurement is performed.

Scn 0V¥[Run V]

o

Measurement target lines

Z550
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Here, proceed to the next step without setting the detection method.
See SECTION 3 for the explanation about how to set thedetection method.

LL\:EA p.56

Scn 0V

1 « Select [Next].

ENT:Next ESC:Back

v
Proceed to Step 6:
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SECTION 2
Basic Operations

step © Setting Measurement Items

The Controller can measure up to eight items simultaneously.

Eight setting frames, OUTO to 7, are provided for each scene; assign the measurement items for each
scene.

In this example, [Step: 2 pts] is assigned to [OUT1].Specify two measurement target lines and calculate
the difference between the two measurement points, i.e., the gap between them.

Difference i u |

Top face Bottom face

M’ [Height]is setin [OUTO] as the default setting.To set an item other than [Height] in [OUTO], delete the existing
- measurement item.

Q
N—
2 Z\ p.99
CHECK! LLA P

Other measurement items
N—
=\ p.70

Scn 0V

Settings will be registered.
Allocate measurement items
. to OUTO to OUT7
1 » Select [Settings]. in the measurement settings.
Settings can be accessed
from the Adjustment Menu.

2550

Operation Manual



SECTION2
Basic Operations

A list of outputs appear. Sen 0V

ouT2:
2. Select the output for which [Step: 2 pts] is to be set. | |OUTS3:
In this example, select [OUT1]. ouT4
OouTS
OouT6
ouT7
(7]
m
9]
d
o
z
N
v 2o
The selections for measurement item appear. - 38
Measrmnt item 2=
Height oo &
o2 EEE
Step: 3 pts Lo |1-“r|‘ o
Edge position R~ [ g
Width P ]
3. Select [Step: 2 pts]. Edge center b o
Peak/bottom 28
Angle § N
T 2
3
v S
The bottom face line setting screen appears. . 28
1 5@
: 3
4. Specify the start and end lines of the bottom face. : %
Left/Right key: Moves the cursor. |<—>, <
1 [N}
(Press these keys together with the SHIFT Key to move g_g’
the cursor quickly.) e
ENT Key: Selects the setting. §
ESC Key: Cancels the setting. g
g2
g3
v So
The characteristic quantity setting screen appears. : : Peak 3
Do =0
' ' @
5. Select the measurement point for the bottom-face : : 2%
measurement. g
Select which position (peak, bottom, or average) within the . + . Bottom g
specified region will be the measurement point. =
The cross cursor indicating the measurement point moves §§
according to the selection; select the position while ‘g ~
monitoring the image. §
In this example, select [Average]. 2
2550
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SECTION 2
Basic Operations

v

The top face line setting screen appears.

6. Repeat the operations in steps 4. to 5. to set the
characteristic quantities of the measurement target
line and the measurement point on the top face .

A confirmation message appears.

7 « Select [Execute].

Reference will be
registered. OK?

v

The setting will be registered and the screen display
returns to 2.

8. Press the ESC Key.

Scn 0V

v

The mode selections appear.
Proceed to ‘Step 7.

2550
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SECTION2
Basic Operations

step [> Starting Measurements

Perform the measurement under the conditions that have been set previously.
The measurement is made under the conditions specified for the displayed scene and the measurement
results are output to the external device connected.

Scn 0V |Runv

[7)
m
[g)
d
[©)
z
N

1 « Select [Run].

| deaig

v

The measurements are executed continuously, and the
results are displayed.

Z daig

Scn 0V[Run V| 99.60ms

NEAR

Sen0
w [ 15):
peax[ 170]
-Sen1

2. Move the cursor to [OUT 0 v]. "l wo [

FAR I

ouT oV iZero's OFF:

3. +005.188000 mm Pass

Press the ENT Key.
y S+«/—:Display S+ENT:Adjust

¢ dais

v

The selections appear.

y dais

Scn0VRun v 99.60ms

OUTO S0
OUT1 oo [
ouT2 Sen1

4. Select [OUT1] for which [Step: 2 pts] is set. OuT3 {
FAR QuUT4

OUT 0WOUTS
ouT6

ouT?

NEAR

Juswisnipe Apanisuag | Buies uoiBfal jJusLaINSEs] | UONO8[8S POUISL JUBWISINSES|A | SUOHIPUOY UONE|[BISu] Josuag

et | i

G daig

poyjew uonoaleq

g dais

v

The measurement result of OUT1 is displayed.
Check that measurement is being performed correctly.

, dais

(AN
\
To switch to the Profile Monitor, Trend Monitor, Digital Monitor or Image Monitor screen, press the

<) SHIFT Key and Left/Right key.
CHECK

=
[}
j)
7]
<
@
3
[}
2
o
o8
E
«
@
QO
ES
>
«
3
[}
)
1]
<
[}
3
@
ES
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SECTION 2
Basic Operations

Changing Measurement Conditions Using the Adjustment
Menu

Press the SHIFT and ENT Keys at the same time to call up the adjustment menu. The main
conditions can be called up using the adjustment menu; it is not necessary to return to the Set

mode.
(2]
o
4 Scn 0V[Run V] 99.60ms
o
z NEAR Sen0
e w [ 15):
5 PEAK[170]
g 1 » Press the SHIFT and ENT Keys in the Run screen. . [Sent [
= |
5. FAR }
@
@ ouT 0V : :
@ +005.188000  mm pass
(@) S+<—/—:Display S+ENT:Adjust
H
=
2
=
?
—05 The adjustment menu appears. Ser
3 ESC
é Display  Test
[
£ 2 . . Sensitvy
9 = Press the key corresponding to the item you want to
2 adjust.
§ Output Meas set
=
£ Example: Press the Up key in order to adjust

e Extra set
sensitivity.

The corresponding setting screen appears.

Key Allocation Reference
TRIG Key Display setting p.141
ENT Key Test measurement p.159
Up key Sensitivity adjustment p.51
Down key Auxiliary setting p.117 to p.128
Left key Output setting p.186 to p.193
Right key Measurement setting p.70
ESC Key None -
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SECTION2
Basic Operations

Saving Settings and Exiting Controller
Operation

When any settings have been changed, be sure to save the new settings in the flash memory before
turning the power supply off.

The Controller loads the data in the flash memory every time it is started; therefore, changes made are

LLE: deleted if the power is turned off before saving the changes in the flash memory.
1 = Display the screen for the Run mode. Scn OV Runv

2. Move the cursor to [Run w] and press the ENT Key.

A list of modes appears.

Scn 0V

3 « Select [Save].

A confirmation message appears.

The data will be saved.
OK?

4 « Select [Execute].

Do not turn the power off or input a RESET signal while a message is being displayed in any save or

213 load operation.Data in the memory will be destroyed, and the Controller may not operate correctly

the next time it is started.

When the saving has been completed, the screen display will return to 3.

o

Turn the power supply off and exit the Controller operation.
2550
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SECTION 3
Setting Measurement Conditions
(Expert Menu)

SECTION 3 explains how to set measurement conditions using the expert menu.

7
m
9]
g
[®]
z
(2]

4| Adjusting Images

n
Selecting the Measurement Method 48 %_
Setting the Measurement Region 50 a
Changing the Sensitivity Adjustment Method 51 §
4| Detection Method §
Setting the Workpiece Position Detection Method 56 g
4| Measurement Setting ©
Setting Measurement Items 70 9
=
Setting Calibration 100 %
Setting Span and Offset 107 g'
Setting the Judgment Conditions 109 92
Selecting Hold Conditions for Measurement Values 111 %"
Selecting Inclination Compensation Error Handing 113 g
Select the Display Unit 115 =
4| Auxiliary Setting g
Setting Averaging Number 117
Setting Trigger for Hold Measurement 118
Using the Logging Function 126
Setting the Detailed Conditions 128
4| Measurement Mode
Selecting Measurement Mode 134
2550
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SECTION 3
Setting Measurement Conditions (Expert Menu)

Selecting the Measurement Method

It is possible to measure with higher accuracy by changing the measurement range in the height

direction.

The measurement range must be specified first. When the measurement range is changed, the data of

the displayed scene is cleared.

) “

‘@ Only the measurement range in the height direction is specified here. The measurement range in the width
<) direction is automatically changed according to this setting.Please refer to Setup Manual for the

CHECK!
measurement range of each sensor.

Sensor

Reference distance

A

Measurement range

Measurement —-—-— (Height)

center

v

Measurement range
(Width)

POY3I9A JUBWA.INSEI|A\ 9y} 5U!)39|OS € NOILO3S

Scn 0V

ImageMeas method

1 « Select [Image/Meas method].
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SECTION 3

Setting Measurement Conditions (Expert Menu)

Sensor selections appear if two sensors are connected.

Sensor 0
If only one sensor is connected, proceed to the operation
in 3.
2. Select which sensor to be used in the displayed
scene.
R The sensor to be used is selected for each scene;
( Q\! therefore, it is possible to prepare setup settings,
<) including sensor installation status, for up to two
CHEC
Sensors.
The selections for measurement range appear. Scn 0V

Select the measurement range while monitoring the
image.

Select the setting by pressing the ENT Key.

The setting will be registered and the screen display returns to 1.

\

= & Coordinates when converting the measurement range
< =\ p.179

CHECK

Z550
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SECTION 3
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Setting the Measurement Region

If areas with various surface conditions and colors exist in the measurement region, the reflectance may
fluctuate, causing the measurements to become unstable. The measurement region is set to cover the
entire measurement range at shipment. Specify only the region to be measured in order to increase the
accuracy.If there is a possibility that the position of the workpiece can be shifted, determine the size of
the region taking the range of movement into consideration as well.

'
\‘ !
<

®| The measurements may become inaccurate near the boundaries of the measurement region. Therefore, the

CHES’K‘ measurement region should be specified with sufficient margin.

Scn 0V
InElelIMeas method

1 « Select [Image/Region].

uoibay jJuswainsea|y ay) 6umas € NOILO3S

The screen for specifying the region appears.

2. Specify the upper left and lower right corners of the

region.

Up/Down/Left/Right key: Moves the cursor. | =-semsmemseoo-ooooo N
(Press these keys together with the SHIFT Key to move Sen0's measurement region

the cursor quickly.) Strt+000.1836mm Stp-000.1596mm
ENT Key: Selects the setting. Strt 200lines Stp 723lines

ENT:Next ESC:Back

When the lower right corner setting is selected, a

) . The measurement region
confirmation message appears. 9

will be set. OK?

DCENE [Cancel

3 « Select [Executel].

The setting will be registered and the screen display returns to 1.
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Changing the Sensitivity Adjustment Method

If the measurement results fluctuate, change the sensitivity adjustment method.
The default sensitivity adjustment method set at the time of shipment is [Multi].The [Multi] setting is
sufficient under normal circumstances.

Minimum sampling

Option Meaning time

Auto Sensitivity is adjusted automatically based on the sensitivity within 119.52 ms
the measurement region, and then the measurement is made.This
method is suitable when the brightness of the workpiece surface is
constant.

Fixed The measurement is made with the fixed level of sensitivity 99.6 ms
specified.(Setting range: 0 to 31)

This method is suitable when accurate measurements cannot be
made with [Auto], for example for lines at which workpieces of
various colors are fed alternately.

Multi Sensitivity is adjusted according to the sensitivity information of each | 99.6 ms
(Default setting) line within the measurement region.

This method is suitable when the brightness of the workpiece surface
fluctuates to a large degree. Position a reference workpiece and
select [Multi]. The Controller will automatically set the upper and
lower limits of sensitivity on the basis of the brightness of the
reflection from the reference workpiece.

When Selecting [Auto]

Scn 0V

lEfelslMeas method
Detec|Region

Meas RN
Extra {Details

poyisy Juawysnipy Ajaisues ayy buibueyd ERYVeIIRENS

1 . Meas
« Select [Image/Sensitivity]. mode
The selections for sensitivity adjustment appear. Auto
Fixed
Multi

2 « Select [Auto].

The setting will be registered and the screen display returns to 1.
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When Selecting [Fixed]

Position a reference workpiece and select an appropriate sensitivity level while checking the light
reception level.

. L Color of
tt tivit: .
Setting range Sensitivity S OTRpIEC
LVO (laser turned off) - -
LV1 Low Bright
(7} High Dark
o
3 LV31
o
z
w
2 Scn 0
S luklef2Meas method
(g_ DeteciRegion
a Meas EIL
= Extra {Details
= e
o 1 « Select [Image/Sensitivity]. Meas
g mode
=]
@,
=
<.
—
<
>
=
c
a
3
3
"g" The selections for sensitivity adjustment appear.
o Fixed
-,
g 2. Select [Fixed].
. . Sensitivity level Received level
The screen for setting the sensitivity level appears.
3. Select the sensitivity level using the Up/Down keys
while monitoring the image on the monitor screen. S‘fc‘),r 15
PEAK[170]
Ry Select the level while checking the line Se&ﬂ
= @) brightness and light reception level. R AR e il WO
<) « 120 or less: Insufficient light density I ) .
CHECK Line Brightness- Line beam image

* 255 or more: Excessive light density

4. Select the setting by pressing the ENT Key.

The setting will be registered and the screen display returns to 1.

Z550
52 Operation Manual



SECTION 3
Setting Measurement Conditions (Expert Menu)

When Selecting [Multi]

Position a reference workpiece and perform the following operations.
The sensitivity level is automatically set for each line based on the brightness of the reflection
from the reference workpiece.

Scn 0V
lklelsMeas method
Detec|Region

Meas FIIIN
Extra {Details

Meas
mode

1 « Select [Image/Sensitivity].

The selections for sensitivity adjustment appear. Auo

Fixed
2 « Select [Multi]. Multi

Line beam image

poyisy Juawysnipy Ajaisues ayy buibueyd ERYVeIIRENS

Scn 0V[Set V|

The multiple sensitivity setting screen appears.

3. Check that the workpiece is positioned within the
measurement range and press the ENT Key.

The sensitivity level will be registered and the screen display returns to 1.

! After the settings have been completed, fine adjustment can be made under [Details].

C\
'«.! e
CHECK LLA p.54
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Setting Detailed Sensitivity Conditions

These detailed settings may be specified when either [Auto] or [Multi] has been selected as the
sensitivity adjustment method. The default setting at the shipment is sufficient under normal
circumstances. After changing the settings, perform a workpiece measurement to check that
measurement can still be performed correctly.

Scn 0V

1 » Select [Image/Details].

poylaN Juawisnipy Auanisuag ayy buibueyy EANeIIKEL

The setting screen for sensitivity details appears. Sen 0V
Priority : Sampling time ¥
Upper : [25]
2. Make the settings for each item. Lower [ 1]
Refer to the next page for more details. Gradations : [170]
End

3 « Select [End].

The setting will be registered and the screen display returns to 1.
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ltem

Option/Setting range

Meaning

Priority item
(Only valid when
[Multi] is selected)

Dynamic range

Sampling time

This refers to the priority order to be used when
adjusting sensitivity.

The default setting at shipment, [Sampling time] is
sufficient under normal circumstances. Select [Dynamic
range] if the measurement is unstable.

(Default setting)
The measurement time is shorter for [Sampling time].
Upper 0to 31 The appropriate sensitivity level is automatically
(Set to 25 by default selected from the range from the lower limit to the
setting) upper limit.
Lower 0to 31 Only a value in the range from 0 to 25 can be specified
(Set to 1 by default if [Sampling time] is set in [Priority] for [Multi].
setting)
Gradations 120 to 220 Set the target light reception level. The sensitivity level

(Set to 170 by default
setting)

where this light reception level can be achieved is
selected.

Guideline for Sampling Time

Sampling time* Sensitivity
Ping adjustment range
Dynamic range 100 to 640 mm (in 20 ms intervals) 0to 31
Sampling time 100 to 260 mm (in 10 ms intervals) 0to 25

* The sampling time becomes longer than the values given in this table if the number of measurement points

is increased.

Z550
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Setting the Workpiece Position Detection Method

As far as the position of a workpiece is fixed, it is possible to make the measurement with the
measurement target lines and edge detection level specified initially. If, however, the workpiece moves, it
is no longer possible to obtain accurate measurements.

The position compensation function is used when the position of the measurement workpiece is not
consistent.

Example: Measuring the gap between two locations

No position shift | |
(the same position
as at the setting)

Sensor

N [ High
oo Scn 0W[Run V| 9
Yo\ NP

i \ . Height
e H [ Low

L

Measurement target lines

Accurate measurement cannot be performed.

Scn 0V[Run V]

When the position shifts

|- 4 ‘
+
+

poyja|y uondajaq uonisod avaidyiopm ayy bues EINIRER

|
By setting position compensation...

The measurement target lines are automatically adjusted by
the amount of shift detected, and the measurement is performed.

Scn 0¥[Run V]

g

Measurement target lines

M Changing the [Detect set] setting may affect the specification of [Meas set].
( Q\! Therefore, make sure to set [Detect set] first, and then [Meas set].

CHECK!

Z550
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* Operational Flow

1 2 In the case of [Height] 4 (As necessary)
Compensatin for L.

Select the edge posit?on Shif? in the Inclination

detection method. Height and Potion Compensation
Directions

In the case of
3 [Reflectance]
Compensating  for
Shift in the Position

Direction Using
Reflectance

Select the edge detection method.

Select the edge detection method to be used for finding the position of the workpiece.
The default setting at shipment, [Height], is sufficient under normal circumstances. Try selecting
[Reflectance] if edges cannot be detected properly with [Height].

Method Meaning

Height (default setting) | Edges are detected based on the height information.

Reflectance Edges are detected based on the reflectance information.

Example 1: Measuring the width of a convex object
Select [Height] to detect the edges with high reliability.

v § @
Height

information|  -----qmeeeeeeeeeeecpeooe- Edge detection level

Low

Position direction

poyjsiy uonda}aQ UonIsod avaidyiopm ayy bujes FRVGIRES

Example 2: Measuring the width of a mountain-shaped object
If [Height] is selected, the measurement result fluctuates depending on the
inclination angle.

******* {---------\------ Edge detection level

The edges may be detected with high reliability by selecting [Reflectance].

Low

Reflectance |  -----1; i GRRREERE s CEEEE Edge detection level

Position direction

Z550
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Scn 0V

1 » Select [Detect Set].

v

The selections for detection method appear.

d
S8Slant correct

Extra s€pjcight & Pos correct

2. Move the cursor to [Height] or [Reflectance] and
Meas Mouc

press the ENT Key.

v

The selections for edge detection method appear. Sen 0w

poyjs|y uonaaja uonisod avaidsiom ayy bunjes BITIRES

3. Choose the detection method and select the choice
by pressing the ENT Key.
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Setting Measurement Conditions (Expert Menu)

A confirmation message appears if the settings of

. . . The detect method has been
measurement items and the registration of reference

updated.
(height position correction or reflectance correction) have Check the settings for
already been performed. measurement items and

correct data.

4. Press the ENT Key.

The setting will be registered and the screen display returns to 2.

poyjsiy uonda}aQ UonIsod avaidyiopm ayy bujes FRVGIRES
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2 Compensating for Position Shift in the Height and Potion
Directions

Set the area for measuring the amount of position shift. The measurement value at this point is
registered as the reference position; place the workpiece at the correct position before starting

the settings.
This function can only be used when [Height] is selected as the detection method.

(7]
g Sensor ) ) - )
h| Region used for measuring the amount of position shift
o Set this region at a location where the height always
5 . J remains the same, or where the shape of the workpiece can
1’ \ be measured using the region as the reference.
7 | '
) ! \
= : \
=] L, T . .
Q - - ’ ‘.‘: 1 — Height registered as
= Height ! \ + the reference
@ direction
s
o
=
x
=3
©
o
)
v
[}
Q,
(=3
o
3 i
=)
@
o
0 Edge detection level for measuring the amount of position shift
= Sensor|
g Set this level at a location where the target edge
= can be detected even if the workpiece moves horizontally.
2 ; \
=2 ! \
o ! \
=% ! \
. *
I_ 1
I ,’
[
___________
Position direction
Position registered as the reference
Z550
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Setting Measurement Conditions (Expert Menu)

Scn 0V

1 « Select [Detect Set/Height&Pos correct/Reference]. Reference

v
A profile graph appears.

2. Check that the workpiece is positioned correctly and
press the ENT Key.

v

The screen for setting the area in the height direction
appears.

(AN}

< Keep the default setting (the entire screen) if
<) compensation in the height direction is not
CHECK'  necessary. —

POY}aIN uo1}oa3e(Qg UoiISOd 9931d)I0M 8y} Buinios EANeINRELS

3. Specify the start and end lines.
Left/Right key: Moves the cursor.
(Press these keys together with the SHIFT Key to move
the cursor quickly.)
ENT Key: Selects the setting.
ESC Key: Cancels the setting.

v

The characteristic quantity setting screen appears.

Peak

4. Select the characteristic quantity to be used as the
reference point.
Select which position (peak, bottom, or average) within the
specified area will be measured.
The cross cursor indicating the measurement point moves
according to the selections.

Bottom

Select the position while monitoring the image. 7550
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v

The screen for setting the edge detection level for
compensating for shift in the position direction appears.

5. Align the dotted line with the edges to be detected. | =227 7777 77 TR

Up/Down key: Moves the cursor.

(Press these keys together with the SHIFT Key to move
the cursor quickly.)

ENT Key: Selects the setting.

v

The selections appear. .
Left — Right

Right — Left

6. Select the edge search direction.

v

Points that can be detected at the specified edge level are
displayed as measurement point candidates.

7 « Repeat pressing the Left or Right key until the cross
cursor appears at the point to be used as the
reference position.

8. Select the setting by pressing the ENT Key.

poyjs|y uonaaja uonisod avaidsiom ayy bunjes BITIRES

v
A confirmation message appears. -
Reference will be
registered.
OK?
9. Select [Execute]. Back

v

Z550
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The reference registration will be selected and the screen
display returns to 1.

1 0. Move the cursor to [None] and press the ENT Key.

SECTION 3
Setting Measurement Conditions (Expert Menu)

Scn 0V

Height & Po: None v

Reference

The selections appear.

1 1 » Select the compensation direction.

Height
Height&Pos

The setting will be registered and the screen display returns to 1.

Z550
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Compensating for Shift in the Position Direction Using
Reflectance

Specify the edge detection level in order to compensate for position shift by detecting the
reflection from the edge areas. The measurement value at this point is registered as the
reference position; place the workpiece at the correct position before starting the settings.

This function can only be used when [Reflectance] is selected as the detection method.

| | Set this edge detection level at a location where the target edge can be
detected even if the workpiece moves horizontally.

The measurement target lines are automatically adjusted by the amount of

shift detected, and the measurement is performed.

Sensor
Measurement target lines
T
1, \\‘ T T
1 \
N \
1 1
1 \
[ !
v
I_ 1
1)
I 1
——)
Position direction ----/+—>- -""""‘ """"""" Reflectance display

Edge detection level
Position registered as the reference

(AN}
N The edge detection level specified here is also used for edge related measurement items (such as
<) edge position and width).
CHECK

poyja|y uondajaq uonisod avaidyiopm ayy bues EINIRER

Scn 0V

Detect s eflectanceV

Meas $€ gjant correct
Extra s¢

1 » Select [Detect set/Reflectance correct/Edge level]. Edge level

Reference

Z550
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The reflectance and edge detection level are displayed in
the lower half of the screen.

LV max([25]
LV min[1]
LV TH [19]

N

Align the dotted line with the edges to be detected.
Up/Down key: Moves the cursor.

(Press these keys together with the SHIFT Key to move
the cursor quickly.)

1 .
:‘ ! LV max: The maximum reflectance value

N LV min: The minimum reflectance value

CHEé’K‘ LV TH: The reflectance corresponding to the
edge detection level

Edge detection level

w

Press the ENT Key to select the setting.

v

The setting will be registered and the screen display returns to 1.

s

Select [Reference].

v
A profile graph appears.

o

Check that the workpiece is positioned correctly and
press the ENT Key.

POY}aIN uo1}oa3e(Qg UoiISOd 9931d)I0M 8y} Buinios EANeINRELS

v

Points that can be detected at the edge level specified in
2. are displayed as candidates.

o
+

Repeat pressing the Left or Right key until the cross
cursor appears at the point to be used as the
reference position.

7. Select the setting by pressing the ENT Key.

v

Z550
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A confirmation message appears. -
Reference will be

registered.
OK?

8. Select [Execute]. Back

v

A confirmation message appears if the mesurement item

has already been set. The reference position has

been updated.
Check the settings for
measurement items.

9. Press the ENT Key.

v

The reference registration will be selected and the screen
display returns to 1.

v . eerctanceV
€8S S8 glant correct

Extra se Reflectanc Inactive ¥

Meas mCG Edge level
Reference

10. Move the cursor to [Inactive] and press the ENT

Key.
v
The selections appear.

Active

11 « Select [Active].

poyjs|y uonaaja uonisod avaidsiom ayy bunjes BITIRES

v

The setting will be registered and the screen display returns to 1.
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4 Inclination Compensation

Set the area for measuring the inclination. The measurement value at this point is registered as
the reference position; therefore, place the workpiece at the correct position before you start
settings.

Regions for measuring the amount of position shift

Set the regions in such a way as
\ H—‘ H—‘ to enclose the ranges where the heights
of two points can be measured.

+ Registered as
the reference

Height 1 (x1, z1)
+

Height 2 (x2, z2)
+

The profile data is calculated so that the two positions
become horizontal, compensating for the inclination.

POY}aIN uo1}oa3e(Qg UoiISOd 9931d)I0M 8y} Buinios EANeINRELS

Height & F Reference

Meas moue

1 « Select [Detect set/Slant correct/Reference].
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A profile graph appears.

2. Check that the workpiece is positioned correctly and
press the ENT Key.

v

The screen for setting height 1 appears.

3. Specify the start and end lines.

Left/Right key: Moves the cursor.

(Press these keys together with the SHIFT Key to move
the cursor quickly.)

ENT Key: Selects the setting.

ESC Key: Cancels the setting.

v

The characteristic quantity setting screen appear.

4. Select the characteristic quantity to be used as the
reference point.

Select which position (peak, bottom, or average) within the
specified area will be measured.

The cross cursor indicating the measurement point moves
according to the selection; therefore, select the position
while monitoring the image.

poyjs|y uonaaja uonisod avaidsiom ayy bunjes BITIRES

Peak

Bottom

v

The screen for setting height 2 appears.

5. Specify the characteristic quantity for the
measurement line and measurement point for the
second point using the same procedure as in 3.t

4

v

Z550
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A confirmation message appears. -
Reference will be

registered.
OK?

6. Select [Execute]. Back

v

The reference registration will be selected and the screen
display returns to 1.

Scn 0V

Detect S eight v

Meas s¢ Slant corr~~*

one \4
Reference

7. Move the cursor to [None] and press the ENT Key.

v

The selections appear.
Active

8 « Select [Active].

POY}aIN uo1}oa3e(Qg UoiISOd 9931d)I0M 8y} Buinios EANeINRELS

v

The setting will be registered and the screen display returns to 1.

2550
Operation Manual 69



SECTION 3
Setting Measurement Conditions (Expert Menu)

Setting Measurement Items

Up to eight measurement items can be set for each scene.

The Controller provides 12 measurement items, each of which can be assigned to outputs OUTO to
OUT7.In other words, it is possible to perform up to eight measurements simultaneously.

[Height] is set in OUTO as the default setting at shipment.

Explanat
Measurement item Meaning XF.) I Reference
diagram
Height The height is measured within the specified region. p.72
(7]
m
9]
d
o
z
b Step: 2 pts Two target measurement lines are specified. p.74
(7)) After taking the measurement point on the 1st line as
% the reference, the distance from the measurement
g point on the 2nd line is measured.
=
o
@
= Step: 3 pts Three target measurement lines are specified. p.75
g After taking the average of the measurement points
g on two of the lines specified above, the difference
- from the measurement point on the 3rd line is
o measured.
3
)
Edge position The specified edge position is measured. p.78
Width The difference between the specified two edge p.81
positions is measured.
Edge center The center is measured based on the specified two p.84
edge positions.
!
Peak/bottom The peak or bottom point of the height within the p.85
specified measurement target line is measured.

Z550
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Explanat
Measurement item Meaning XP ey Reference
diagram
Angle The inclination between the two specified points is p.87
measured.
Cross-sectional area The cross-sectional area of the specified region is p.89
measured.
Arithmetic average The roughness of the specified region is p.92
roughness measured.The average of absolute differences from
the reference line is calculated.
Maximum roughness The roughness of the specified region is p.92
measured.The difference between the maximum
deviations in both directions from the reference line
is calculated.
Define The measurement items are set by a user-defined p.95
equation.
The measurement result of an output can be + —_
assigned to the equation.
x —_—
\\ “
"( Q\l When using the position compensation function, set [Detect set] and [Meas set] in this order.
CHECK!
2550

Operation Manual
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SECTION 3
Setting Measurement Conditions (Expert Menu)
Height

Measure the height of the workpiece.
The following conditions will be used as an example for describing the setting procedures.

/+- ------- Height

Measurement target lines

Scn 0V

1 » Select [Meas set].

v

A list of outputs appears. Sen 0V

OUT3

2. Select an output for which [Height] is set. 88%‘
In this example, select [OUT1]. oUTs:
ouT7

2550
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The selections for measurement item appear. -
Height
Step: 2 pts

Step: 3 pts —
Edge position r_]

. Width
3 « Select [Height]. Edge center

Peak/bottom
Angle

Tl

v

The measurement line setting screen appears.

4. Specify the start and end lines.
Left/Right key: Moves the cursor. -~
(Press these keys together with the SHIFT Key to move
the cursor quickly.)

ENT Key: Selects the setting.
ESC Key: Cancels the setting.

swaj)| Juswaunsea|\ bunjes FANCIRE

v
The characteristic quantity setting screen appears. - Peak
Average : :
Peak ; + ;
5. Select the measurement point. Botiom|
Select which position (peak, bottom, or average) within : :
the specified region will be measured. ;—,:
The cross cursor indicating the measurement point moves : : Bottom
according to the selection; therefore, select the position
while monitoring the image.
v
A confirmation message appears. Reference will be
6 registered. OK?
« Select [Executel].
v
The setting will be registered and the screen display returns to 2. Z550
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Step: 2 pts

Level differences, grooves, and other items of workpieces can be measured.
Specify two measurement target regions. The difference between the measurement points in the
regions, i.e., the gap between them, is calculated.

Difference ;,i, U |

Top face Bottom face

Refer to the next page for the operation method.

SWwid}| Juswadinses\ BU!JJSS € NOILO3S
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Step: 3 pts

Level differences, grooves, and other items of workpieces can be measured.

Specify two regions for the bottom face and one region for the top face. The difference, i.e., the
gap between the average of the bottom face measurements and the top face measurement, is
calculated.

The following conditions will be used as an example for describing the setting procedures.

+ f"::::::x‘:piﬁemme

-
L |

Top

Bottom face  Bottom %
face face (3}
d
o
4
(2]
[72]
@
=
=
Scn 0V ‘°§
o
-}
]
c
=
)
3
1 » Select [Meas set]. =
=
]
3
n

A list of outputs appears. Scn 0V

OuT3

2. Select an output for which [Step: 3 pts] is set. 88%
In this example, select [OUT1]. OUT6;
ouT7
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The selections for measurement item appear. -
Measrmnt item
Height o
Step: 2 pts o
Step: 3 pts R e BN B
Edge position
Width e
3. Select [Step: 3 pts]. Edge center P

Peak/bottom
Angle
Tl

M v

9]

d

o

z

« The measurement line setting screen for bottom face .

7)) region 1 appears. i

1 E

3 :

«@ ’

§ 4. Specify the start and end lines of bottom face region :

2 1 -~

c

= Left/Right key: Moves the cursor.

g (Press these keys together with the SHIFT Key to move

= the cursor quickly.)

3 ENT Key: Selects the setting.

3 ESC Key: Cancels the setting.

v
The characteristic quantity setting screen appears. : : Peak

5. Select the measurement point for bottom face
region 1.
Select which position (peak, bottom, or average) within
the specified region will be measured.
The cross cursor indicating the measurement point
moves according to the selection; therefore, select the
position while monitoring the image.

Bottom
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The measurement region setting screen for bottom face

region 2 appears. Average : :
Peak ; ;
Bottom ! !
6. Repeat the operations in 4. to 5. to set the +
characteristic quantity for the measurement lines
and measurement point for bottom face region 2.
v
The measurement line setting screen for the top face
region appears. Average
Peak +
Bottom

7. Repeat the operations in 4. to 5. to set the
characteristic quantity for measurement lines and
measurement point for the top face region.

v

A confirmation message appears.

8 « Select [Execute].

Reference will be
registered. OK?

v

The setting will be registered and the screen display returns to 2.

Z550
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Edge Position

The edge position of the workpiece can be measured.
Specify the edge detection level. Edges corresponding to that level will be searched.
The following conditions will be used as an example for describing the setting procedures.

Edge position
v

7-% Edge level
[

Sch 0V

1 » Select [Meas set].

SWwid}| Juswadinses\ ﬁumas € NOILO3S

v
A list of outputs appears. Scn 0V

OUT3

2. Select an output for which [Edge position] is set. 83%"
OouUTe6:

In this example, select [OUT1]. QUT7:

v

The selections for measurement item appear.

Measrmnt item
Height
Step: 2 pts '
Step: 3 pts
”” R
3 " Width

= Select [Edge position]. Edge center
Peak/bottom
Angle
11
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v

The measurement line setting screen appears.

vV If [Reflectance] is specified as the detection
\( Q\g method, the screens shown in 4.1 9. do not

appear.The measurement is made at the edge

CHEC
level specified in [Reflectance correct/Edge <
level].
“Z\ p.64

4. Specify the start and end lines.
Left/Right key: Moves the cursor.
(Press these keys together with the SHIFT Key to move
the cursor quickly.)
ENT Key: Selects the setting.
ESC Key: Cancels the setting.

v

The edge level setting screen appears.

5. Align the dotted line with the edge to be detected.  |}----------F--------7------------+
Up/Down key: Moves the cursor.
(Press these keys together with the SHIFT Key to move
the cursor quickly.)

swaj)| Juswaunsea|\ bunjes FANCIRE

6. Press the ENT Key to select the setting.

v

The selections appear.
Left — Riht

7. Select the edge search direction.
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Points that can be detected at the specified edge level are
displayed as measurement point candidates.

8 « Repeat pressing the Left or Right key until the cross |f--------- Foor e
cursor appears at the edge to be detected.

RO In some cases, the cursor will not be displayed on
b A the intersection point of the edge level and the

-

<) edge position. However, selection of an arbitrary

CHECK cursor will give the same measurement result (the
intersection point becomes the measurement
point), as long as the selected cursor exists near
the intersection point.

9. Press the ENT Key to select the setting.

A confirmation message appears. -
ge app Reference will be

registered. OK?

1 0 « Select [Execute].

SWwid}| Juswadinses\ ﬁumas € NOILO3S

The setting will be registered and the screen display returns to 2.
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Width

The difference between two edges can be measured.
The following conditions will be used as an example for describing the setting procedures.

Width
>

1
7+7+7 Edge level

Sch 0V

1 » Select [Meas set].

swaj)| Juswaunsea|\ bunjes FANCIRE

v
A list of outputs appears. Scn 0V
OouT3
2. Select an output for which [Width] is set. ouT4:
OUTS5:
OouTeé:
In this example, select [OUT1]. OUT7:
v

The selections for measurement item appear.

Measrmnt item
Height

Step: 2 pts
Step: 3 pts
Edge position
3 « Select [Width]. center
Peak/bottom
Angle

11
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The measurement line setting screen for the first point
appears.

! If [Reflectance] is specified as the detection

-~

A method, the screens shown in 4 t0 9. do not

CHEésK appear.The measurement is made at the edge <—=
level specified in [Reflectance correct/Edge
level].
N—

=\ p.64

4. Specify the start and end lines.
Left/Right key: Moves the cursor.
(Press these keys together with the SHIFT Key to move
the cursor quickly.)
ENT Key: Selects the setting.
ESC Key: Cancels the setting.

The edge level setting screen for the first point appears.

5. Align the dotted line with the edge to be detected.
Up/Down key: Moves the cursor. ~ |[TTTmoooomopoooommoogomooomoooooo
(Press these keys together with the SHIFT Key to move
the cursor quickly.)

SWwid}| Juswadinses\ ﬁumas € NOILO3S

6. Press the ENT Key to select the setting.

The selections appear.
Left — Right

7 Right — Left

Select the edge search direction.

Points that can be detected at the specified edge level are
displayed as measurement point candidates.

o

Keep pressing the Left or Right key until the cross |f--------- oo
cursor appears at the edge to be detected.

R In some cases, the cursor will not be displayed on
“( Q\z the intersection point of the edge level and the

edge position. However, selection of an arbitrary
CHEC|

cursor will give the same measurement result (the

intersection point becomes the measurement
point), as long as the selected cursor exists near
the intersection point.

9. Press the ENT Key to select the setting.
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v

The edge level setting screen for the second point

appears.

10. Repeat the operations from 4. to 9. to specify the
edge level and measurement point for the second
point.

v

A confirmation message appears.

11 « Select [Execute].

Reference will be
registered. OK?

v

The setting will be registered and the screen display returns to 2.

Z550
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Edge Center

The center position between two edges can be measured.
The following conditions will be used as an example for describing the setting procedures.

Edge center

——
7+7_|__7 Edge level

Scn 0V

1 « Select [Meas set].

v
A list of outputs appears. Scn 0V

SWwid}| Juswadinses\ ﬁumas € NOILO3S

OuT3

2. Select an output for which [Edge center] is set. 88?5‘
OUTé6:

In this example, select [OUT1]. QUT7:

v

The selections for measurement item appear.

Measrmnt item
Height
Step: 2 pts

Step: 3 pts

Edge position | [ | |
Width

3. Select [Edge center].

Peak/bottom

Angle

11

v

The operations from here are the same as 4. t011. for the width measurement.

e
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Peak/Bottom

The peak or bottom in the selected region can be measured.
The following conditions will be used as an example for describing the setting procedures.

Position

Peak

.

1 « Select [Meas set].

Scn 0V

v

A list of outputs appears.

2. Select an output for which [Peak/bottom] is set.

In this example, select [OUT1].

Scn 0V

Z550

Operation Manual
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The selections for measurement item appear. -
Measrmnt item
Height | ‘
Step: 2 pts L
Step: 3 pts 1 1
Edge position /\
Width ! !
3. Select [Peak/bottom]. Edge center ; ;

Peak/bottom
Angle
T

P v

m

Q :

g The measurement line setting screen appears. :

w E

o 4 . . =

% « Specify the start and end lines.

g' Left/Right key: Moves the cursor. |

= (Press these keys together with the SHIFT Key to move

§ the cursor quickly.)

< ENT Key: Selects the setting.

g ESC Key: Cancels the setting.

g

=

]

2

v
The characteristic quantity setting screen appears. Peak

Peak
Bottom A

5. Select the measurement point.
Select which position (peak or bottom) within the specified
region will be measured.
The cross cursor indicating the measurement point moves
according to the selection; therefore, select the position
while monitoring the image.

Bottom

In this example, select [Peak].

v

A confirmation message appears. -
ge app Reference will be

6 registered. OK?

Select [Execute].

v

The setting will be registered and the screen display returns to 2.
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Angle

The inclination of the workpiece is measured.

The following conditions will be used as an example for describing the setting procedures.

First
point

Second
point

1 « Select [Meas set].

Scn 0V

v

A list of outputs appears.

2. Select an output for which [Angle] is set.

In this example, select [OUT1].

Scn 0V

v

The selections for measurement item appear.

3 « Select [Angle].

Measrmnt item

Height

Step: 2 pts
Step: 3 pts
Edge position
Width

Edge center
Peak/bottom

(Xi—

Z550
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The measurement line setting screen for the first point
appears.

4. Specify the start and end lines.
Left/Right key: Moves the cursor.
(Press these keys together with the SHIFT Key to move —
the cursor quickly.)

ENT Key: Selects the setting.
ESC Key: Cancels the setting.

v

The characteristic quantity setting screen appears. : Peak
5. Select the characteristic quantiry for the first point.
Select which position (peak, bottom, or average) within the :
specified region will be measured. :
The cross cursor indicating the measurement point moves :
! Bottom

according to the selection; therefore, select the position
while monitoring the image.

SWwid}| Juswadinses\ ﬁumas € NOILO3S

v

The measurement line setting screen for the second point
appears.

6. Specify the characteristic quantity for the
measurement line and measurement point for the
second point using the same procedure as in 4.t

5.

v

A confirmation message appears. Reference will be
7 registered. OK?
» Select [Execute].
v

The setting will be registered and the screen display returns to 2.
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Cross-sectional area

The cross-sectional area of the workpiece can be measured.

Specify the bottom face. The cross-sectional area is calculated by integrating the distances
between each of the measurement points and the bottom face.

The following conditions will be used as an example for describing the setting procedures.

Cross-sectional
area

Bottom Bottom
face 1 face 2

Scn 0V

1 » Select [Meas set].

swaj)| Juswaunsea|\ bunjes FANCIRE

v

A list of outputs appears. Sen 0V

OuT3

2. Select an output for which [Area] is set. ouT4
OouT5

OUTé6:

In this example, select [OUT1]. QUT7:

2550
Operation Manual 89



SECTION 3
Setting Measurement Conditions (Expert Menu)

The selections for measurement item appear.

Measrmnt item
Step: 2 pts

Step: 3 pts
Edge position 1 \
Width 3 }

Edge center !
3 « Select [Area]. Peak/bottom ‘

Angle
Area

v

The measurement line setting screen for the first point
appears.

4. Specify the start and end lines.
Left/Right key: Moves the cursor.
(Press these keys together with the SHIFT Key to move —
the cursor quickly.)

ENT Key: Selects the setting.
ESC Key: Cancels the setting.

SWwid}| Juswadinses\ ﬁumas € NOILO3S

v

The characteristic quantity setting screen appears. Peak
5. Select the characteristic quantity for the first point.
Select which position (peak, bottom, or average) within the
specified region will be measured.
The cross cursor indicating the measurement point moves
Bottom

according to the selection; therefore, select the position
while monitoring the image.

v
The measurement line setting screen for the second point
appears. Average
Peak
Bottom +

6. Specify the characteristic quantity for the
measurement line and measurement point for the
second point using the same procedure as in 4.t

5.

v
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The measurement line setting screen for the cross-

sectional area appears.

7. Specify the start and end lines.
Left/Right key: Moves the cursor.

(Press these keys together with the SHIFT Key to move
the cursor quickly.)
ENT Key: Selects the setting.

v

A confirmation message appears.

8 « Select [Execute].

Reference will be
registered. OK?

v

The setting will be registered and the screen display returns to 2.

Operation Manual
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Arithmetic Average Roughness and Maximum Roughness

The distribution (roughness) of the height measurements relative to the reference line can be
measured.Select [Roughness Ra] in order to obtain the average roughness, and [Roughness
Ry] in order to obtain the maximum roughness value. Operations other than the above are
common for both selections.

The following conditions will be used as an example for describing the setting procedures.

Maximum

‘ ‘ roughness
HHMH-
Reference Reference
line 1 line 2
Scn 0V
1 » Select [Meas set].
A list of outputs appears. Sen 0V

ouT3

2. Select an output for which [Roughness Ry] is set. 88%
OuTe6:

In this example, select [OUT1]. QUT7:
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The selections for measurement item appears.

Measrmnt item
Edge position
Width

Edge center
Peak/bottom
Angle

Area
Roughness Ra

/\/\/7

\

=

3 » Select [Roughness Ry].

v

The measurement line setting screen for reference line 1

appears.

4. Specify the start and end lines.
Left/Right key: Moves the cursor.
(Press these keys together with the SHIFT Key to move —
the cursor quickly.)

ENT Key: Selects the setting.
ESC Key: Cancels the setting.

v

The characteristic quantity setting screen appears.

Aerage
5. Select the characteristic quality for the first point. m h A
Select which position (peak, bottom, or average) within the ¥
specified region will be measured.

The cross cursor indicating the measurement point moves

swaj)| Juswaunsea|\ bunjes FANCIRE

Peak

Bottom

according to the selection; therefore, select the position
while monitoring the image.

v

The measurement line setting screen for reference line 2

Average :

appears. :
Bottom L

6. Specify the characteristic quantity for the

measurement line and measurement point for the
second point using the same procedure as in 4. o0

5.
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v

The measurement line setting screen for roughness

appears.

7. Specify the start and end lines.

Left/Right key: Moves the cursor.

(Press these keys together with the SHIFT Key to move
the cursor quickly.)

ENT Key: Selects the setting.

ESC Key: Cancels the setting.

v

A confirmation message appears.

8 « Select [Execute].

Reference will be
registered. OK?

v

The setting will be registered and the screen display returns to 2.
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Define

It is possible to set up an arithmetic expression using the measurement result of another output.

| Output number for which
(I)UTS equation is set.

[ouT1*0uUT2 1 T+—Equation

OuUT5 + ABS —
OUT1 OUT6 — MAX <
OUT2 OUT7 * MIN DEL
OuUT3 ( ~ AVE BS

List of Items
Select the items displayed
here for which equation is set.

OouT4 ) . Cons Set
(7]
m
9]
d
(o]
z
w
List of Items 0
o
*1 *2 * (g
I I—— =
OuTO OUTS;+ H{ABS = —— Move the cursor 8
OUT1 OUT6i— HIMAX: < : o
OUT2 OUT7:i* {{MIN:DEL i— Delete the items. 3
OUT3 ( i IIAVE 1 BS DEL : Deletes the item to the right of the cursor. 3
0ouT4 1) . iConsiSet | BS : Deletes the item to the left of the cursor. e
------- i it ~-*
L Setsthe equation. §
L——— Numerals between 0 and 9999999.999 can be set. a

*1 Outputs

It is possible to perform a calculation based on the measurement results (results after calibration)
of these outputs.
Note that outputs for which measurement items have not been set cannot be selected.

*2 Arithmetic operators

Operator Calculation
+ Addition
- Subtraction
* Multiplication
/ Real number
division
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*3 Functions

Function Calculation

ABS The absolute value is calculated.
ABS (argument)

MAX The largest value among the arguments is returned.
MAX (Argument 1, Argument 2, Argument 3,...)

MIN The smallest value among the arguments is returned.
MIN (Argument 1, Argument 2, Argument 3,...)

AVE The average value of the arguments is calculated.
AVE (Argument 1, Argument 2, Argument 3,...)

Scn 0V

1 » Select [Meas set].

SWwid}| Juswadinses\ ﬁumas € NOILO3S

v
A list of outputs appears. Sen 0V
OUTO0:Height
ouT2:
2. Select an output for which [Define] is set. OuT3:
In this example, select [OUT1]. ouT4
OouTS
OouT6
ouT7?

v

The selections for measurement item appear. -
Measrmnt item

Width

Angle

Area
3 « Select [Define]. Roughness Ra

Edge center _I_ N
Peak/bottom

Roughness Ry

Define
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The equation setting screen appears.

4. Select the desired items from the list of items and
enter the equation.

ABS —
MAX «
MIN DEL
AVE BS
Cons Set

5. Select [Set] when the equation has been entered.

v

A confirmation message appears.

6 « Select [Execute].

Reference will be
registered. OK?

v

The setting will be registered and the screen display returns to 2.

Z550
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Changing Measurement Iltems

The measurement items that have been set for the outputs can be changed.

\\\l

“( Q\} Clear any previously set measurement items in order to assign other measurement items.

CHEC

Scn 0V
d
@ OUT1:Step: 2 pts
o) ouT2:
d 1 P ouT3
o « Move the cursor to the output whose item is to be OUT4
z :
w changed, and press the ENT Key. OUT5:
7] ouT6
2 ouT?
2
Q@
=
1]
Q
(7]
c
=
©
3
(1]
2 .
g The selections appear. Scn 0V
(7]

2 « Select [Change].

The setting screen for measurement range appears.
The remaining procedures are the same as those for measurement item setting.
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Clearing Measurement Items

Clear the measurement items that have been set for the outputs.

\l]

Clearing separately for each scene p.158

Scn 0V
d
OUT1:Step: 2 pts
OouT2:
OouT3 "
OUT4:

1 = Move the cursor to the output whose measurement | |4 1s. 5
item is to be cleared, and press the ENT Key. OuT6: o
ouT7 z
w
(7]
2
=
Q@
5
v ©
(7]
c
i o
The selections appear. Scn 0V ?D
=
g
3
)

2 « Select [Delete].

v

A confirmation message appears.
Delete OUTO settings.

3 « Select [Execute].

v

The measurement item for the selected output is cleared and the screen display will return to 1.
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Setting Calibration

Calibrations can be set to compensate for differences between measurement values and actual
dimensions due to the color or material of the measurement workpiece.The setting method varies
depending on the measurement item set for the output.

Measurement item Compensation Calibration setting method
Height, Edge position, Edge center, | Compensation for the measured | For setting, repeat the measurement
Peak/bottom height and position. twice.
Step: 2 pts, Step: 3 pts, Width Compensation for the measured | For setting, repeat the measurement
level difference and width. once.

‘' When calibration is executed, the span and offset will be set automatically. It is also possible to make

= @) adiustment using [Output].

<) ltis not possible to execute calibration for the following measurement items: Angle, Area, Arithmetic average
|

CHECK roughness, and Define. Adjust the span and offset using [Output].

LL\:EA p.107

Compensating for Measured Height and Position

uoneiqied buipeg FAVIIREN

To compensate for the error, perform the measurement twice.
Applicable measurement items: Height, Edge position, Edge center, and Peak/bottom

Example 1: In case of [Height]
Height of the workpiece: 10 mm
Compensate for a measured value of 9.95 mm, such that it is registered as 10 mm.

Measurement value

9 10mm

9.95mm

Compensate for this error.

T Calibrate to 10 mm.

Displacement of workpiece

10mm
Measurement of point 1 Measurement of point 2
,3 Input the height . Input the height
A of point 1. | 4 of point 2.
Omm . 10mm
Measur’e without Measure with the
the workpiece. workpiece in position.
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Example 2: In the case of [Edge position]
Edge position: 5 mm
Compensate for a measurement value of 4.95mm, so that it can be registered as
5 mm.

5mm
4.95mm

j Measurement Value\Compensate for this error.

Workpiece Movement

Calibrate to 5 mm.

5mm

(%)

m

- Q

Measurement of point 1 Measurement of point 2 (23'
z

Input the Input the bt

position position (7))

T > of point 1. } ! } of point 2. 2

R b 5

\ \ 5 @

Oomm mm g?

Measure with the workpiece Move the workpiece by 5 mm 5
at the reference position. for the measurement. 3
g

S

[Height] in Example 1 is used here to describe the setting method.
Make the necessary adjustments when setting a different item.

Scn 0V

1 » Select [Meas set].

v
The selections for output appears. Sen 0V
d
ouT2:
2. Move the cursor to the output for which the ||OUT3:
calibration is to be set, and press the ENT Key. 88%
OouT6
ouT7
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The selections appear. Sen 0V

3 « Select [Calibrate].

v

The selections appear. Set

4 « Select [Set].

v

The measurement screen for point 1 appears.

uoneuqie) buijes EANIRERS

5. Press the ENT Key without a workpiece in position.

+
|
v
The screen for selecting the position of point 1 will be §0000.00000
appears.
6. Set the value to 0.00000 and press the ENT Key.
v
The measurement screen for point 2 appears.
+
7. Position the workpiece correctly and press the ENT
Key.
v
The screen for selecting the position of point 2 appears. 00008.00000

8. Set the value to 5.00000 and press the ENT Key.
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A confirmation message appears.
System will be calibrated.

9. select [Execute]

The setting will be registered and the screen display returns to 3.

Compensate for the Measured Level Difference and Width

To compensate for the error, perform the measurement once.
Applicable measurement items: Step: 2 pts, Step: 3 pts, Width

Example: In case of [Step: 2 pts]
Difference: 5 mm
Compensate for a measurement value of 4.95 mm, such that it is registered as 5 mm.

uonjeuqie) bumes ERNTIIRES

Measurement value

| AN Compensate for
:| 5mm  [---ccooooon this error.
[ 4.95mm L
oo _ E
! | Calibrate to 5 mm. '
| . Level difference
workpiece
L point 1 Smm P
Point 2

To compensate for this error, perform the measurement once.

Measure with the
workpiece in position.

Input the value Input the value
of point 1. of point 2.
P omm 5mm
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Scn 0V
Image
Detect set
Extra set
1 Meas mode
« Select [Meas set]. Output
P v
E The selections for output appear. Scn 0V
g OUTO0:Height
w P D
» OUT2:Edge position
o OUT3:Define
§' 2. Move the cursor to [Step: 2 pts] and press the ENT 83%
9 Key. ouT6:
= ouT7
o
=
=
o
=]
v
The selections appear. Scn 0V

3 « Select [Calibrate].

v

The selections appear.

4 « Select [Set]. Set

v
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The measurement screen for point 1 appears.

5. Position the workpiece correctly and press the ENT
Key.

v

The screen for selecting the position of point 1 appears.

[§0000.00000

6. Set the value to 0.00000 and press the ENT Key. +

v

The screen for selecting the position of point 2 appears.

00008.00000

7. Set the value to 5.00000 and press the ENT Key.

v

A confirmation message appears.
System will be calibrated.

8 « Select [Execute].

v

The setting will be registered and the screen display returns to 3.

Z550
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How to Clear Calibration

Scn 0V
d

1. Move the cursor to the output whose calibration ||oyuT2:

setting is to be cleared, and press the ENT Key. OouT3:
OUT4:
OouT5
OuT6
ouT7
v
The selections appear. Son OV [Get¥ ]

2 » Select [Calibrate].

v

The selections appear.
cm

3 « Select [Clear].

v

A confirmation message appears.
Clear calibration data?

4. Select [Clear].

v

The setting will be cleared and the screen display returns to 2.
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Setting Span and Offset

The span and offset can be set in order to fine-tune the measurement values. They can be specified for
each output.
They have been set automatically after executing the calibration; make modification as necessary.

ltem Meaning
Span Gain attribute of the sensor characteristic. (0.20000 to 4.0000, set to 1.000000 by default setting)
Measurement value
(mm)y o
AN m
N 9
y R 0.2 3
Displacement w
- of workpiece
. . 5]
. / =
/ 5
’l Q
! (/2]
H
Offset It is possible to add/subtract a fixed value to/from the measurement value. :
(-999.999999 to 999.999999, set to 0.000000 by default setting) g_
Measurement value g
(mm) o

Displacement
of workpiece

Scn 0V

1 » Select [Meas set].
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The selections for output appear.

Scn 0V

ouT2
2. Move the cursor to the output to be set and press | |[OUT3
ouT4
the ENT Key. OUT5
OouT6
ouT7

v

The selections appear.

3 » Select [Output].

Scn 0V

v

The setting screen for output conditions appears.

4. Specify [Span] and [Offset].

5. Select [End].

Scn 0V [SetV¥

Upper [mm]
Lower [mm]
Hold

Zero [mm]
Span
Offset [mm]
Slant error
Unit

End

I 0.125000]
:[ -0.125000]
: None ¥
;[ 0.000000]
gl 1.000000]
;[ 0.000000]
Inactive ¥
mm V¥

The setting will be registered and the screen display returns to 3.
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Setting the Judgment Conditions

The range of measurement values to be judged as a PASS can be set.(-999.999999 to 999.999999)
The judgment can result in either one of the following three cases.

Output Meaning
PASS Judgment lower limit £ Measurement value =
Judgment upper limit
HIGH Measurement value > Judgment upper limit
LOW Measurement value < Judgment lower limit

Scn 0V

1 » Select [Meas set].

suonipuo) juswbpnp ayj fuipjas EINIIKREN

v
The selections for output appear. Scn 0V
d
OUT1:Step: 2 pts
ouT2:
OUT3:
2 OUT4:
« Move the cursor to the output to be set and press ||oyTs:
the ENT Key. OuTe:
OUT7:
v
The selections appear. Sen 0w

3 » Select [Output].
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The setting screen for output conditions appears.

4. Specify [Upper] and [Lower].

5 « Select [End].

Scn 0V [SetV ]

Upper [mm]
Lower [mm]
Hold

Zero [mm]
Span
Offset [mm]
Slant error
Unit

g 0.125000]]
:[ -0.125000]
: None ¥
:[ 0.000000]
: [1.000000]
;I 0.000000]
Inactive ¥

mmV

The setting will be registered and the screen display returns to 3.
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SECTION 3
Setting Measurement Conditions (Expert Menu)

Selecting Hold Conditions for Measurement Values

The hold function allows holding (maintaining) an arbitrary value, such as the maximum or minimum
values, among the measurement values obtained from the start to the end of the measurement, and
outputting the value after the measurement is completed.

Example 1: Holding the peak value (used in combination with hold output)

Hold the peak value

Output the held value

Measurement at the end of the measurement.

value

Start of measurement End of measurement

How to set the timing to trigger hold measurement p.118

Example 2: Holding the peak value for every three measurements (used in combination with the logging

function)
Measurement<1><2><3 1><2><3 1><2><3 1>
Peak value
"""" Peak value
Peak value
Measurement
value
v v v
Accumulate and output Accumulate and output ~ Accumulate and output
the held value. the held value. the held value.

How to set the logging function p.126

It is possible to hold the following five types of values. The item to be held can be specified for each
output (OUTO to 7).

Iltem Meaning
Sampling The value at the start of the measurement is held.
Peak The highest value measured during the measurement is held.
Bottom The lowest value measured during the measurement is held.
Peak-Peak The difference between the highest and lowest values measured during

the measurement is held.

Average The average between the highest and lowest values measured during
the measurement is held.

None Hold measurement is not performed.

Z550

Operation Manual
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SECTION 3
Setting Measurement Conditions (Expert Menu)

1 » Select [Meas set].

Scn 0V

v

The selections for output appear.

2. Move the cursor to the output to be set and press

Scn 0V
d

OUT1:Step: 2 pts
OouT2:

OUT3:
the ENT Key. 8835‘5
OuTe:
QUT7:
v

The selections appear.

3 » Select [Output].

Scn 0V

v

The setting screen for output conditions appears.

4. Select the type of value from the selections for
[Hold].

5. Select [End].

Scn 0V

Upper [mm]
Lower [mm]
Hold

Zero [mm]
Span
Offset [mm]
Slant error
Unit

End

[ 0.125000]
[ -0.125000]
:

v

The setting will be registered and the screen display returns to 3.
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Setting Measurement Conditions (Expert Menu)

Selecting Inclination Compensation Error Handing

This function is only valid when Inclination compensation has been specified.
Select whether or not to treat the measurement result as an error when it is not possible to measure the
reference height of a region.

Measurement
Option of reference Measurement processing Judgment
height
Inactive OK The measurement is made after | Judgment and output are performed according to
inclination compensation. the measurement result.
NG The measurement is made Judgment and output are performed according to
without performing inclination the measurement result.
compensation.
Active OK Make the measurement after Judgment and output are performed according to
inclination compensation. the measurement result.
NG The measurement is not made. | Judgment and output will result in an error.

e
<

[Slant error] cannot be specified for [Define].Errors are handled according to the [Slant error] settings

<) specified for the other outputs set in the defining equation.
CHECK!

Scn 0V

1 « Select [Meas set].

Buipuey Joaig uonesuadwod uoneuldu| bunosses FNIRER

The selections for output appear. Sen 0V

2. Move the cursor to the output to be set and press ||OUT3:
the ENT Key.

Z550
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v

The selections appear.

3 = Select [Output].

Scn 0V

v

The setting screen for output conditions appears.

4. Select [Slant error].

5 « Select [End].

Scn 0V [SetV¥

Upper [mm]
Lower [mm]
Hold

Zero [mm]
Span
Offset [mm]
Slant error
Unit

‘I 0.125000]
:[ -0.125000]
: None ¥
‘[ 0.000000]
© [1.000000]
. 0.000000]
3l Inactivel

Inactive A4

v

The setting will be registered and the screen display returns to 3.
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SECTION 3
Setting Measurement Conditions (Expert Menu)

Select the Display Unit

The unit of the measured values to be displayed on the monitor screen can be selected.(mm, mmz2, ym,
Mm2, no unit; mm is set at shipment)
The unit can be specified for each output.

Scn 0V[Runv | 99.60ms
NEAR Seno
v [ 15):
=+ peac[ 170]
—Sen1
v |
FAR PEAK [ ]
+005.1 88000
— The unit is displayed here

Sch 0V

jun Aejdsiq ay} 10919S EANIIRELS

1 « Select [Meas set].

v

The selections for output appear.

2. Move the cursor to the output to be set and press
the ENT Key.

Z550
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The selections appear.

3 = Select [Output].

Scn 0V

v

The setting screen for output conditionsappears.

4. Select the unit from the selections for [Unit].

5 « Select [End].

Scn 0V [SetV |

Upper [mm]
Lower [mm]
Hold

Zero [mm]
Span
Offset [mm]
Slant error
Unit

[ 0.125000]
[ -0.125000]
: NoneV¥
:[ 0.000000]

End

v

The setting will be registered and the screen display returns to 3.
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SECTION 3
Setting Measurement Conditions (Expert Menu)

Setting Averaging Number

The average of the set number of measurements can be output as the measurement result.
Set this function to disregard sudden changes in the waveform.

Selections for averaging number

1,2, 4, 8,16, 32, 64, 128, or 256 measurements (set to eight measurements at shipment)

Measurement response time

. Measurement .
Averaging number . Resolution

response time on
m
1 Short Low Q9
o
z
I I s
(7
Long High o
=
256 B
>
<
)
=
0
Q
S
Q
Scn 0V z
Image 3
1 Detect set g
« Select [Extra set/# to avg]. Meas set =

Extra # to avg

OutpyDetails
The setting screen for averaging number appears. Scn 0V

2. Select the averaging number.
#1tag: 8V

End

3 « Select [End].

The setting will be registered and the screen display returns to 1.

Z550
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SECTION 3
Setting Measurement Conditions (Expert Menu)

Setting Trigger for Hold Measurement

The hold function allows maintaining a certain value obtained during a measurement from the start to end
of the measurement. How the timing to start and end the measurement should be entered, is selected
here. It is possible to specify the timing at the following four points.

Trigger OFF) — Output the held characteristic quantity

at this timing.

measurement The characteristic quantities of the

measurement values output during

Direction of ~——= "--. this period are held.
- measurement The time difference between the position

workpiece ‘ ............ - .
movement - [ Trigger ON where the trigger turns on and the

measurement position,
if any, can be specified.

Value —

juswainsealy p|oH 1o} 196611 Buijeg EANeIIREL

: OFF
Trigger 0
998" oN || ;
] Hold measurement period .
| —="= |
' End of
o Start of measurement measurement:
Trigger ON Trigger OFF
Terminal block output '
Pl G X Output held values.
(NN}
N Select the measurement value hold condition for each output.
Q —
> (i =§ p.111
CHECK!
Z550

1 18 Operation Manual



SECTION 3
Setting Measurement Conditions (Expert Menu)

Option Meaning
Hold (External) The hold trigger is entered using a synchronous sensor. The hold
measurement is started when the TRG terminal of the terminal block
is turned on.

The trigger off timing is not synchronized with the TRG terminal.
Specify the times at which to turn the trigger on and off in advance.

Trigger OFF
Trigger ON |

i OFF_Y_I—f_
TRG terminal oN '

Hold measurement period i
>

Output held values.

Hold (Self) Up The trigger is assumed to have been turned on when the
measurement value goes above the trigger level.

The trigger off timing is independent of the trigger level. Specify the
times at which to turn the trigger on and off in advance.

Trigger ON Trigger OFF

Trigger level

Waveform of

measurement | Hold measurement period !
>

values

Output held values.

juswainsea|y p|oH 10} J1ab611] Bunles EANIIREL

Down The trigger is assumed to have been turned on when the
measurement value goes below the trigger level.

The trigger off timing is independent of the trigger level. Specify the
times at which to turn the trigger on and off in advance.

i Trigger OFF
Waveform of Trigger ON |g'g

|
measurement + !
values
Trigger level

Hold measurement period
+—p»

Output held values.

\'! ltis not allowed to use the hold output and logging output together.

-~

Q
z Free These four selections appear when [Extra set] and then [Hold&Logging] are
CHECK! |Hold(External)
Hold(Self) selected.
Logging Select [Free] if the hold output and logging output are not used.

d\'z§ Logging output  p.126

Z550
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Setting Measurement Conditions (Expert Menu)

[l Setting [Hold (External)]

The display start position when the external trigger is turned on can be specified together with
the time until the measurement is completed.

Scn 0V

1 « Select [Extra set/Hold&Logging].

v

The selections appear.

2 « Select [Hold (External)].

v

The screen for specifying the trigger on position appears. Trigger-ON position

Hold

juswainsealy p|oH Jo} 196611 Buijeg EANeIIREL

3. Specify the trigger on position.
The waveform display will start from this position when the
trigger is turned on.
(Only when the display mode is [Trig])

The trigger position is The trigger position is
set at the center. set at the left edge.
I I
T T
- —>  —

That way, it is possible to  That way, it is possible to
view the waveform before focus on the part of the
and after the trigger is waveform after the trigger
turned on. is turned on.

Left/Right key: Moves the cursor.
(Press these keys together with the SHIFT Key to move the cursor quickly.)

4. Select the setting by pressing the ENT Key.

v

Z550
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SECTION 3
Setting Measurement Conditions (Expert Menu)

Trigger-OFF position
The screen for specifying the trigger off position appears.

V1 The trigger off timing is not synchronized with the
) TRG terminal; therefore, specify the times to turn . .
<) the trigger on and off on this screen. ! !
The time at the cursor position (the time after the ' '
trigger is turned on) appears in the lower part of

the screen. Specify the trigger off position using
this time as reference.

Trigger OFF 2151.36 ms
|

Time from trigger ON to —

5 = Specify the trigger off position. trigger OFF
The setting screen for the measurement start position Measurement start position
appears.
Hold —.
6. Specify the measurement start position. L
If the trigger on position and the measurement target area Through _J :
are different, specify the time difference.
The measurement start position can be the same as the
trigger on position if it is not necessary to specify the time Start of measurement  239.04 ms
difference.
Time from trigger ON to —
start of measurement
The setting screen for the measurement end position Measurement end position
appears.
Trigger setting | ;
\ —
7. Specify the measurement end position.
Through : :

Specify the end position when there is a time difference
between the completion of the measurement and the
trigger off timing.

The measurement end position can be the same as the
trigger off position if it is not necessary to specify the time Time from start to end of measurement -
difference.

Start of measurement  239.04 ms
End of measurement 2151.36 ms—l

Z550
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SECTION 3
Setting Measurement Conditions (Expert Menu)

A confirmation message appears. The settings

will be changed.
OK?

8. Select [Execute]. Cancel

The setting will be registered and the screen display returns to 1.

[l Setting [Hold (Self)]
A waveform of the workpiece shape can be obtained using the Trend Monitor screen,
and the self trigger level can be set based on this waveform.

Scn 0V[RunV |

1 « Display the Trend Monitor screen.

juswainsealy p|oH 1o} 196611 Buijeg EANeIIREL

2. Display the output to be used as the self trigger.

3. Let the workpiece go through, and press the TRIG
Key at the instant the waveform representing the
workpiece appears.

Z550
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SECTION 3

Setting Measurement Conditions (Expert Menu)

The waveform display is fixed.

4. Enter the Set mode.

Scn 0V[RunV |

The mark changes.

v

The initial screen of the Set mode appears.

5. Select [Extra set/Hold&Logging].

Scn 0V

v

The selections apepar.

6 « Select [Hold (Self)].

v

The trigger setting screen appears.

7. Select the output (OUTO to OUT7) to be used as the
trigger and the direction.

8 « Select [Execute].

|GG |Cancel

Trigger : ouTov
Direction: UpVv

v

Z550

Operation Manual
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SECTION 3
Setting Measurement Conditions (Expert Menu)

The waveform set in 3. apepars. Trigger ON position  Trigger level
9. Specify the trigger level. Hold
The trigger is assumed to have been turned on when the =

Up/Down key: Moves the cursor.
(Press these keys together with the SHIFT Key to move !
the cursor quickly.)

—
i

measurement value goes above (or below) this level. | F----- Fp---1------ LS B
i
i
i

1 0. Specify the trigger on position.

(7
m

3 The waveform display will be started from this position when the trigger is turned on.
o (Only when the display mode is [Trig])

4 . e

w The trigger position is The trigger position is

o set at the center. set at the left edge.

o | |

= 1 1

2 s |

= L I .

= i \

8 —— R —

[]

- That way, it is possible to  That way, it is possible to

S view the waveform before focus on the part of the

X and after the trigger is waveform after the trigger

% turned on. is turned on.

5

g Left/Right key: Moves the cursor.

% (Press these keys together with the SHIFT Key to move the cursor quickly.)
3

©

=]

-

1 1 « Select the setting by pressing the ENT Key.

v
The screen for specifying the trigger off position appears. Trigger OFF position
Hold}
1 2 « Specify the trigger off position.
!  The trigger off timing is independent of the trigger : :
®\] level; specify the times at which to turn the trigger ' '
cHeck 0N @nd off in this screen. Trigger OFF 2151.36ms
The time at the cursor position (the time after the
trigger is turned on) appears in the lower part of
the screen. Specify the trigger off position using Time from trigger ON —
to trigger OFF

this time as reference.

Z550
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SECTION 3

Setting Measurement Conditions (Expert Menu)

A setting screen for the measurement start position
appears.

Specify the measurement start position.

If the trigger on position and the measurement target area
are different, specify the time difference.

The measurement start position can be the same as the
trigger on position if it is not necessary to specify the time
difference.

Measurement start position

Hold

Start of measurement 239.04ms

Time from trigger ON -
to start of measurement

14.

v

A setting screen for the measurement end position
appears.

Specify the measurement end position.

Specify the end position when there is a time difference
between the completion of the measurement and the
trigger off timing.

The measurement end position can be the same as the
trigger off position if it is not necessary to specify the time
difference.

Measurement end position

Trigger setting|

T
'

'
—
T

'

'
-
'

'

'

'
'
'
T
'
'
...... Y R
'
'
'

Start of measurement 239.04ms
End of measurement 2151 .36ms—|

Time from start to J
end of measurement

15.

v

A confirmation message appears.

Select [Execute].

The settings
will be changed.
OK?

v

The setting will be registered and the screen display returns to 6.

Z550

Operation Manual

juawaINsea|\ PI|OH 10} 196611 Builes EANIIRE

125



uonjoung buibbo ayy buisn EANeTRES

126

SECTION 3

Setting Measurement Conditions (Expert Menu)

Using the Logging Function

The logging function allows accumulating measurement values while skipping some of them. It is used to
observe the fluctuation in measurement results over an extended period of time using the Trend Monitor
and Profile Monitor screens.

The amount of data generated in one measurement is different for the Trend Monitor and Profile Monitor
screens. The maximum amount of accumulated data for each monitor screen is as follows.

Maximum
t of
Monitor type Data generated in one measurement amount o
accumulated
data
Trend Monitor screen | Eight output data points 3000
Profile Monitor screen | 1024 height data points 300

Example 1: Accumulation of data once every 300 measurements
Data can be accumulated for up to 30 seconds when the logging function is not used. If the setting
is changed to "accumulate once every 300 measurements" using the logging function, it is possible
to accumulate data for a day because 100 ms x 300 x 3000 = 90000 sec = 1500 min = 25h.

When logging is not specified

When logging data once every
300 measurements

jl

30s | ' 25h i

Example 2: Holding the peak value for every three measurements, and accumulating and outputting the
data (used in combination with the hold function)

Measurement( 1 X 2 X 3 1 X 2 X 3 1 X 2 X 3 1)

Measurement
value

Peak value
""" Peak value

Peak value|

N

v v v

Accumulate and output Accumulate and output  Accumulate and output
the held value. the held value. the held value.

(AN}
:q Select the measurement value hold condition for each output.
Q

LLE\ p. 111

CHECK!

oV It is not allowed to use the hold output and logging output together.

(Q\! Free
= Hold(External)

CHECK!  IHold(Self)
Logging

2550

Operation Manual
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SECTION 3
Setting Measurement Conditions (Expert Menu)

(i\'zé Hold output  p.118

Scn 0V

1 « Select [Extra set] and then [Hold&Logging].

v

The selections appears.

Free
Hold (External)
2 « Select [Logging]. oId (Self)
0gging

v

The setting screen for logging conditions appears.

Store rate : [ 300]

St de: O it
3. Set the storing rate. ore mode: Bverwriew

(1 to 10000 samples) Cancel

uopoun4 buibbo ayj buisn EANeITREL

4. Select the action to be taken when the amount of
accumulated data reaches the maximum capacity of

the memory.
Option Meaning

Over write Overwrite data starting with the oldest
data.

Write once The data accumulation is stopped
when the maximum amount of
accumulated data is exceeded or the
maximum capacity of the memory is
reached.

v

The accumulation time based on the specified data is Trend : 29.880 [H]

displayed. Profile :  2.988 [H]
Logged data will be cleaned
and set will be updated.

5 « Select [Execute]. OK?

v

The setting will be registered and the screen display returns to 1.

The logging data accumulated so far is cleared. Z550
Operation Manual |127
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Setting Measurement Conditions (Expert Menu)

Setting the Detailed Conditions

Noise filtering, outputting measurement failure, and other optional methods can be set in more detail.
Adjust the conditions when the measurement cannot be performed properly.

Scn 0V

1 « Select [Extra set].

(7]
m
9]
d
o
z
w
7]
2
a v
3
g The selections are displayed. #10 avg
= Hold&Logging
2 2 =« Select [Details]. Details
o
o
o
S
2
5 v
@ The setting screen for details appears
’ Scn 0V
Filter : None ¥
Noise : 1pixel ¥
3. Make the settings for each item. Interpolate meth :  Linear ¥
Interpolate pixel : ALLY
. Edge width [mm] : [ 0.000000]
Refer to the next page for the details. Peak/btm width 1pixel ¥
Error data : Clamp ¥
Judge width [mm] : [ 0.010000]
4. Select [End]. End
v

The setting will be registered and the screen display returns to 2.

Z550
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| Filter

The profile data can be made smoother if it is infected with noise.Smoothing is performed in the
position direction.

Option Meaning
None (Set at No smoothing.
shipment)
Average |2,4,8,16, |Smoothing is performed using the average value of adjacent data. The values to
32,64 the left indicate the number of data to be averaged over.
Median |1,2,3 Smoothing is performed using the median value of adjacent data.

It is effective in removing spikes of noise.

suolipuo) pajieaq sy} buijes EANILEL

'
\\ !
<

® | The sampling period varies depending on the filter processing.

=z

CHECK

[l Noise Removal
This is used to prevent height measurement errors caused by irregular reflection. Images with
less than the specified number of pixels will be regarded as noise and excluded from the

measurement.
An image generated through diffused Specify three pixels or less to be treated
reflection is wrongly measured (1 pixel). as noise in order to measure the height
, accurately.
.

_

Option

0 pixel, 1pixel (set at shipment), 2 pixels, 3 pixels, 4 pixels, 5 pixels, 6 pixels,
7 pixels

Z550
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[l Interpolation Method

This is used for interpolating between existing data in areas where profile data is missing (areas
where measurement is not possible).If there are lines where the workpieces cannot be
measured due to different degrees of reflectance or other causes, the data of such lines can be
obtained by interpolating between the data acquired from the lines that allow measurement as

desired.
Option Meaning

None A measurement error signal is output for each area where
measurements could not be obtained.

Linear Data for areas where measurements could not be obtained is

(Set at shipment) calculated by linear interpolation between the data to the left and
right. Up to 128 missing data values can be obtained by this
method.

Previous Data for areas where measurements could not be obtained is
calculated by copying the data to the left.Up to 258 missing data
values can be obtained by this method.

Example: Profile output result when there are areas where measurement data cannot be obtained

+ Areas where measurement !
+values could not be obtained

Height l
direction |_I_’_’_’_‘
I:H | Position

direction

In case of [None] |:|:|
1 i

Not interpolated

suonipuo) pajiejaq ay) umes EANIRELS

In case of [Linear]

Data is calculated by linear interpolation
between the data to the left and right.

In case of [Previous]

-

I

Data is interpolated by copying
the data to the left.

Z550
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[l Number of Interpolated Pixels
Profile data is interpolated only if missing areas (areas where measurement data cannot be
obtained) contain less than the specified number of pixels. Interpolation is not performed if a
greater number of pixels than the specified number cannot be measured continuously.
This function can be applied to the measurement of a workpiece with a hole.Select [ALL] to
always interpolate between the existing data regardless of the number of pixels.

Option

1 pixel, 2 pixels, 4 pixels, 8 pixels, 16 pixels, ALL (default setting)

Example: When the number of interpolated pixels is 2

|
1 Areas where measurement
1values could not be obtained

'
'
a

7]
m
(9]
d
(o]
4
Height w
direction »
)
=
3
il F
Ll Position 5
direction ®
O
]
~*
-
o
Q
O
o
=
=
=+
o
>
Not interpolated:| Interpolate
(3pixel>2pixel) (1pixel < 2pixel)

[l Edge Detection Hysteresis Width (Edge Width)

The hysteresis width of edge detection can be set.
Change the edge width when the edge detection is unstable.

Setting range
0.000000 to 999.999999 (0.000000 is set by default setting)

Example: When the level is 80.0000 mm and the level hysteresis width is 0.0500 mm

’

Level A / Hysteresis (0.0500)

(80.0000) 7|4¥
AN

Edge position

Z550
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[l Peak/Bottom Measurement Width
The average over the specified region when measuring the peak or bottom is output as the
measurement value.
The region can be specified in pixel units. Setting a larger value will make the measurement
more stable.

Setting range

1 pixel (default setting), 5 pixels, 9 pixels, 13 pixels, 17 pixels, 21 pixels, 25 pixels, 29 pixels

! f Peak

/?oint

[l Error Data
In cases where the light density is temporarily excessive or insufficient (i.e., measurement is not
possible) due to defects or holes in the workpiece, it is possible to set the Controller to hold the
previous data.

Option Meaning
Clamp An error is displayed and is output.
(Default setting)
Hold The value measured immediately before measurement became
impossible is displayed and output.

Contents of Display and Output

Display/output Hold Clamp
Judgment results display The previous status is ERROR is displayed.
Terminal block judgment output * held. ERROR is output.
RS-232C output Measurement error is output.
Analog output 4 to 20 mA 22 mA or more
BV +6 V or more

* The numbers of the output terminals vary depending on the outputs.

2550
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[l Judgment Value Hysteresis Width
Set the hysteresis width for judgment upper/lower limit if the HIGH/PASS/LOW judgment does
not stabilize near the boundary.

Setting range
0.000000 to 999.999999

Example: When HI is 100.000000 mm, LO is 80.000000 mm, and the judgment value hysteresis value is

0.050000 mm

HI Hysteresis (0.050000)
(100.000000 <

LO l | 7 Hysteresis (0.050000
(80.00000) : : ~—""
HIGHSN — L 1T ' '

OFF Reset at 99.950000mm !
Output| LOW gy L [Resetat80.050000mm

Pass SFF L I

suolipuo) pajieaq sy} buijes EANILEL
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SECTION 3
Setting Measurement Conditions (Expert Menu)

Selecting Measurement Mode

The measurement trigger signal input method can be selected.
The trigger can be input in the following two ways.

Option Meaning

Continuous The measurement is made at a fixed interval when the Controller is placed in the
Measurement mode and then the result is output.

Trg (External) One measurement is performed each time the TRG signal input of the terminal block is
turned on and then the result is output. (The upper limit of the communication baud rate for
profile data output is 115,200 bps.)

Trg (RS-232C) One measurement is performed each time the CAPTURE command of RS-232C is entered
and then the result is output.(The upper limit of the communication baud rate for profile data
output is 38,400 bps.)

\\''  The timing chart changes depending on the combination of the hold function and/or logging function.

-~

Q\ N—
v«.! 2\ p.222
CHECK! M P

Scn 0V

1 « Select [Meas mode].

A setting screen appears.
Meas mode : Continuous ¥

2. Select a measurement mode.

3 « Select [End].

he setting will be registered and the screen display returns to 1.

2550
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SECTION 4
Other Functions

SECTION 4 describes additional functions provided to make use of the Controller in a
more convenient manner.

4| Using the Force-Zero Function 136

[7)
m
J Changing the Screen Display 141 a
o
4| Switching Scenes 156 z
J Testing Measurement Performance (Test) 159 o
J Checking the Line Beam Position (Surrounding Image) 164 a
0
4| Backing up Setting Data 166 %1
2
=
=
n
2550
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Other Functions

Using the Force-Zero Function

It is possible to register the height of a "0" reference value and output the measurement value as a +
tolerance relative to this reference value.

Example 1: The height of the workpiece is set as the reference value, and the tolerance is output
as the measurement value.

/! +2(Judgment upper limit)

0---—= T o
(Reference value) |:| -2(Judgment lower limit)

Also, an offset value can be added to the "0" reference value.

Example 2: When "10" is set as the offset

+12(Judgment upper limit)
+8(Judgment lower limit)

How to Set the Offset Value

uonouny 0187-82104 ay) buisn FANOIRED

Scn 0V

1 « Enter the Set mode and select [Meas set].

Z550
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The selections for output appear.

2. Move the cursor to the output to be set and press
the ENT Key.

SECTION 4
Other Functions

Scn 0V

v

The selections appear.

3 » Select [Output].

Scn 0V

v

The setting screen for output conditions appears.

4. Specify the offset value in [Zero].

5. Select [End].

Scn 0V

Upper [mm]
Lower [mm]
Hold

Zero [mm]
Span
Offset [mm]
Slant error
Unit

I 0.125000]
] -0.125000]

: v
4 10.000000)
: [1.000000]
:[ 0.000000]
Inactive ¥

None ¥

v

The setting will be registered and the screen display returns to 3.
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Other Functions

How to Execute the Force-Zero Function

Force-zero can be executed from the Image Monitor screen or the Trend Monitor screen.

Image Monitor Trend Monitor

Scn 0¥[RunV | Scn 0V[Runv |

NEAR ‘

|

Force-zero

NN
O When the force-zero function is executed, the zero value is determined using the latest

<) measurement value even if the hold output or logging output is specified.
CHECK

-~

This example shows how to execute the force-zero function from the console when the Image
Monitor screen is displayed. It is also possible to specify to use the force-zero function from the
terminal block or via RS-232C.

d\E} Terminal Block p.190
RS-232C p.208

[l Executing Force-Zero Only for the Output Displayed

Scn 0V[RunV |

1 « Position the reference workpiece. NEAR

2. Move the cursor to [Zero's OFF] and press the ENT
Key. ouT oV Feios OFF

+005.188000 mm pass

FAR

A confirmation message appears.
9e app The zero point will be

force-set.

3 « Select [Yes].

2550
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The measurement is performed, and the measurement

result is registered as the reference value (zero). Scn 0OVRun¥ |
NEAR

The screen display changes from [Zero's OFF] to [Zero's -

ON].

The measurement value displayed also changes to "+

tolerance relative to the reference value." R
ouT oV iZero's ON :
+000.000000 mm rass

[l Executing Force-Zero for All Outputs

Scn 0¥[RunV |

NEAR

1 « Position the reference workpiece.

2. Move the cursor to [Zero's OFF] and press the ENT FAR
Key.

v

A confirmation message appears.

The zero point will be
3 force-set.

Select [All 0].

uoloung 0197-22104 ay} Buisn FANIIKEL

v

A confirmation message appears.

All values will be set

to zero.
4. seicctves]

v

The measurement is performed, and the measurement

result is registered as the reference value (zero). Scn 0V[RunV ]
NEAR

The screen display changes from [Zero's OFF] to [Zero's -

ON].

The measurement value displayed also changes to "+

tolerance relative to the reference value." R
ouTov iZero's ON
+000.000000 mm rass
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. How to Cancel the Force-Zero Function

Perform the following operations in order to cancel the force-zero function.

1 « Move the cursor to [Zero's ON] and press the ENT
Key.

Sen0VRunv]

‘NEAR

+000.000000 mm rass

v

A confirmation message appears.

2 « Select [Clear 0].

The zero point will be
force-set.

v

The force-zero function is canceled.
The screen display changes from [Zero's ON] to [Zero's
OFF].

2550
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Other Functions

Changing the Screen Display

It is possible to change the items displayed on the Image Monitor, Digital Monitor, Trend Monitor, and
Profile Monitor screens.
The contents that can be changed vary depending on the type of screen.

Changing the Image Monitor Screen Display

This function can be used for enlarging the profile and line brightness displays. The position of
the line brightness cursor can also be changed.

[l Enlarging Display Ecﬁu
The profile and line brightness in the specified range are enlarged and displayed. =
2
H
Scn 0V[SetV ] .-""| 'senovw([Set¥_] 0
Pie =
NEAR L7 NEAR 4. g
Q
Specified + ‘g
range -
=
(1]
FAR FAR w
(2]
=
(1]
(1]
=
o
[7]
°
The line brightness graph for the specified 2
range is enlarged in Run Mode.
Scn 0V[Run V] 99.60ms
1. Display the | Monit d th seno
« Display the Image Monitor screen and press the V[ 25
SHIFT and ENT Keys. + reac[ 50]
Sen1
v
FAR PEAK [ ]
ouT oV Zero's OFF
+005.188000 mm pass
S+—/—:Display S+ENT:Adjust

2550
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The adjustment menu appears.

2. Press the TRIG Key.

ESC ENT

Display Test
Sensitvy

Output Meas set
Extra set

v

The View mode screen appears.

3 « Select [Enlarge].

Scn 0V

Enlarge
Reset
Move cursr

v

The screen for setting the enlargement range appears.

4. Specify the range you want to enlarge.
Up/Down key: Moves the cursor.
(Press these keys together with the SHIFT Key to move
the cursor quickly.)
ENT Key: Selects the setting.

Enlg

v

A confirmation message appears.

L

Select [Execute].

Enlarge?

v

The setting will be registered and the screen display returns to 3.

o

Press the ESC Key.

v

The Image Monitor screen is displayed with the specified range enlarged.
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[l Reset

Return the enlarged display to its default setting.

1 « Display the Image Monitor screen and enter the View mode.

\l)

p.141

v

The selections appear.

2 « Select [Reset].

Scn 0V

Reset

Move cursr

v

A confirmation message appears.

3 « Select [Execute].

OK?

Display will be initialized.

v

The setting will be registered and the screen display returns to 2.

4. Press the ESC Key.

v

The Image Monitor screen appears.
The enlaged display has been reset to the standard size.

Z550

Operation Manual

Ae|dsiq uaaliog ay) buibuey) FANIEELS

143



Kejdsig uaaiag ay) buibuey) FANIIRER

144

SECTION 4
Other Functions

[l Moving the Line Brightness Cursor

Cursor (Red)

sen 0VRIY ] |

9.96ms

NEAR

Sen0
v

e
Sen1

[ 15
reaqd 170]

v

[

PEAK [ ]-

Line Brightness (Yellow)

1 « Display the Image Monitor screen and enter the View mode.

LLE p.141

v

The selections appear.

Scn 0V

2. Select [Move cursr].

Reset
Move cursr
v
The screen for changing the cursor position appears. .

3. Change the cursor position. NEAR Sen0
Left/Right key: Moves the cursor. — : ;;[1;(5)%
(Press these keys together with the SHIFT Key to move : Sen1
the cursor quickly.) : ;vEAK E I

FAR [DARK n BRIGHT

4. Press the ENT Key.

v

The setting will be registered and the screen display returns to 2.

5. Press the ESC Key.

v

The Image Monitor screen is displayed, showing the line brightness at the changed cursor position.
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Changing the Digital Monitor Screen Display

It is possible to change the contents displayed in the left part of the screen display.
The default setting at the shipment is to display the judgment upper and lower limits.To display
measurement item names, change the settings.

SFT+<—/—:Display SFT+ENT:Adjust

[Judgment value display] (Default setting) [Measurement item display]
Scn 0V[RunV | Scn 0V[RunV |
o +0002.65432mm HI=+0005.00000 ] +0002.65432mm Height
PASS LO=-0000.00000 PASS
E' +0004.65432mm HI=+0010.00000 E' +0004.65432mm Step: 2 pts
PASS LO=-0005.00000 PASS
zl ----------- mm HI=+0010.00000 zl ----------- mm Width
ERROR L0O=-0005.00000 ERROR
----------- mm  |HI=+0010.00000 [
B L0=-0010.00000 B
SFT+—/—Display SFT+ENTAdjust SFT+—/—Display SFT+ENTAdjust
[ [
Judgment upper/lower limit Measurement item name r‘ﬁ
0
o |
(o]
z
H
Scn 0V[RunV | Q
o] +0002.65432mm HI=+0005.00000 5
PASS LO=-0000.00000 <.
Il +0004.65432mm HI=+0010.00000 ‘2
1 « Display the Digital Monitor screen and press the PASS LO=-0005.00000 3
SHIFT and ENT Keys. ) p—— mm  HI=+0010.00000 ®
ERROR LO=-0005.00000 o
Dl mm  HI=+0010.00000 S
LO=-0010.00000 =)
-l
D
<

v

The adjustment menu appears.

ESC ENT
Display Test
Sensitvy

2. Press the TRIG Key.

«— —

Output Meas set

Extra set
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The items appear. Scn 0w

3. Press the ENT Key.

v

The selections appear. Judgement

Measurement

4. Select an item to be displayed.

v

The setting will be registered and the screen display returns to 3.

5. Press the ESC Key.

v

The focus returns to the Digital Monitor screen.
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Changing the Trend Monitor Screen Display

It is possible to change the screen view mode and the waveform display range.

[l Changing View Mode
The following two types of view modes are provided.
This setting is the same as for the Profile Monitor screen. The setting that has been specified the
last will become effective.

Option Meaning
Thru Displays the waveform obtained from the sensor continuously.
(default setting)
Trig Displays a still waveform corresponding to the trigger timing.Updated when the trigger
turns on.
Scn 0¥[RunV |

1. Display the Trend Monitor screen and press the | iz
SHIFT and ENT Keys.

Mode

Kejdsig uaaiog ayy buibuey)y FANIREN

The adjustment menu appears.

ESC TRG ENT
Display Test

Sensitvy

_
Output Meas set

Extra set

2. Press the TRIG Key.
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The selections appear.

Scn 0¥

ThruV
3 Vert
« Move the cursor to [Thru w] and press the ENT |[Time
Key.
v

The selections appear.

4. Select a view mode.

Trig

v

The setting will be registered and the screen display returns to 2.

5. Press the ESC Key.

v

The Trend Monitor screen appears.
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[l Setting Display Range

It is possible to change the range of the following two axes displayed on the screen.

Vertical setting Scn OV

Maximum display
1divT: 0.996 [s]]
value V:0.1250[mm]| =

V axis V axis

Minimum display

T axis
value
(7]
m
2]
o |
o
x T axis z
(Display time)
(2]
Conversion values for V and T axis 3
S
. Q
i o] <
T -
=3
©
(7
o
=
©
©
S
o
3
Axis Setting range Meaning 5

Vert -999.999999 to 999.999999 The maximum and minimum values displayed on the screen are
set.Different values can be set for each output.The default setting
at the shipment varies depending on the model of the sensor

connected.
Time |1.501t030.00s The display time range for the waveform displayed on the screen
(Set to 5.00 s by default is set.This setting is the same as for the Profile Monitor screen.
setting) The setting that has been specified the last will become effective.
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1 « Display the Trend Monitor screen and enter the View mode.

1]

p.147

v

The selections appear.

2 « Select either [Vert] or [Time].

Scn 0V

Vert
Time

v

The setting screen appears.

3 = Make the settings for each item.

4 « Select [End].

When selecting Vert:

Maxmun:[ 20.000000]mm
Minimun:[ -20.000000]mm

End

When selecting Time:
Time:[ 5.00]s
End

v

The setting will be registered and the screen display returns to 2.

5. Press the ESC Key.

v

The Trend Monitor screen appears.
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Changing the Profile Monitor Screen Display

It is possible to change the screen view mode, the display range of a waveform, and the cursor
position in the profile or trend display.

[l Changing View Mode
The following two types of view modes are available.
This setting is the same as for the Trend Monitor screen. The setting that has been specified the
last will become effective.

Option Meaning
Thru The shaded 3D image acquired from the sensor appears continuously.
(default setting)
Trig The shaded 3D image appears in response to the trigger timing.Updated when the
trigger turns ON.

1 « Display the Profile Monitor screen and press the
SHIFT and ENT Keys.

Thru]
7

Kejdsig uaaiog ayy buibuey)y FANIREN

Mode

v

The adjustment menu appears.

ESC ENT
Display Test

Sensitvy

«— —

Output Meas set

Extra set

2. Press the TRIG Key.

Z550
Operation Manual |151



Ae|dsiq uaalog ay} buibueyn EFAMIERELS

152

The selections appear.

3. Move the cursor to [Thru w] and press the ENT
Key.

Scn 0¥

ThruV
Vert

Time
Move cursr

v

The selections appear.

4. Select a view mode.

v

The setting will be registered and the screen display returns to 3.

5. Press the ESC Key.

v

The Profile Monitor screen appears.
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[l Setting Display Range

It is possible to change the range of the following two axes displayed on the screen.

3D direction: V axis V axis

L
Y Ruhv Ty
V axis )
T axis T axis
T axis — — 7
\ I fidvT: 0.9965“] m
V axis \ i \J V:0.1250[mm 9'
I | 3
\ \ \ \ | >
H
b ¥ o
2
Conversion value of 1 square (1 div) ‘g
The unit per square (1 div) in the trend 5
display area is displayed here. «Q
3
o
> 3
\Y @
S
1=
)
©
D
<
Axis Setting range Meaning

Vert -999.999999 to 999.999999 The maximum and minimum values displayed on the screen are
set.The default setting at the shipment varies depending on the
model of the sensor connected.

Time |1.501t030.00s The display time range for the waveform displayed on the screen
(Set to 5.00 s by default is set.This setting is the same as for the Trend Monitor screen.
setting) The setting that has been specified the last will become effective.
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1 « Display the Profile Monitor screen and enter the View mode.

LLE p.151

v

Th lecti .
e selections appear Sen 0V

2 = Select either [Vert] or [Time].

v

The setting screen appears.

3 » Make the settings for each item.

4 = Select [End].

When selecting Vert:

Maxmun:[ 20.000000]Jmm
Minimun:[ -20.000000]mm

End

When selecting Time:
Time:[ 5.00]s
End

v

The setting will be registered and the screen display returns to 2.

5. Press the ESC Key.

v

The Profile Monitor screen appears.
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Moving the Cursor
It is possible to set the profile and trend display positions.

Trend cwisor /— Profile cursor
1

| | divx; 1000 |E|
! Tv:10.0000[mm

| I 1

I

Thru

Display the Profile Monitor screen and enter the View mode.

LLE p.151
v

The selecti .
e selections appear Sen 0w

Select [Move cursr].

v

The screen for changing the cursor position appears.

Change the cursor position.
Up/Down/Left/Right key: Moves the cursor.
(Press these keys together with the SHIFT Key to move

the cursor quickly.)

1div x: 1000
Tv:10.0000[mm
I 1

]

Press the ENT Key.

O

L

v

The setting will be registered and the screen display returns to 2.

Press the ESC Key.

v

The Profile Monitor screen appears.
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SECTION 4
Other Functions

Switching Scenes

The different situations (types of measurement workpieces and types of inspections required) in which
measurements are performed are called "scenes" and the measurement conditions set in the Set mode
are called "scene data." The scene function can be used to set up to 16 types of measurement
conditions.

If the measurement conditions change, it is possible to change to a different measurement setup simply
by switching scenes.

The methods used to switch, copy, and clear scenes are explained below.

Setting Measurement Conditions for Different Models
(Switching Scenes)

Use the scene switching function to inspect different workpieces while switching between
different measurement conditions for different measurement setups.Scene 0 is displayed by
default when the power supply is turned on, but the Controller also accommodates scenes 1 to
15.

The method for switching the scene on the console is explained below.

The command for switching scenes can also be input from the terminal block or via RS-232C.

= Input from the terminal block p.190

“Z\ Input from RS-232C p.204

[Scn 0¥]|Runv

1 « Move the cursor to [Scn] and press the ENT Key.

The selections for scenes 0 to 8 appear. RUNY
Use the Down key to scroll to display scenes 9 to 15. Scn0
Scn1

2. Move the cursor to the scene to be switched to and 222?,

press the ENT Key. Scnd
Scn5
Scn6
Scn7
Scn8
[

The selected scene appears.
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Copying Measurement Conditions to Other Scenes
(Copying Scene Data)

This function is useful for creating new scenes by copying scene data from another scene and
changing some settings to suit the new requirements.

Runv
1 =« Move the cursor to [Scn] and press the ENT Key.
(7]
m
o
d
o
Z
v >
The selections for scenes 0 to 8 appear. Scn OVIRUNY 7))
Use the Down key to scroll to display scenes 9 to 15. §_
Scn1 g—
Scn2 =
2 L Scn3 @
= Move the cursor to the copy destination scene and || gcna @
press the SHIFT and ESC Keys. Scn5 2
Scn6 ]
Scn7
Scn8
11
v
The selections appear. Copy
3 « Select [Copy].
v

The screen for copying appears. Source scn: Sen0W

Enter the number of the scene to be copied, and
select [Execute].

v

The scene data will be copied.
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Initializing Scene Measurement Conditions
(Clearing Scenes)
Use the following procedure to clear measurement conditions set in the Set mode, and to return

scenes to their default settings.
The measurement conditions must be cleared separately for each scene.

Runv
1 « Move the cursor to [Scn] and press the ENT Key.
v
The selections for scenes 0 to 8 appear. RUNVY
Use the Down key to scroll to display scenes 9 to 15. Scn0
Scn1
Scn2
2 Scn3
« Move the cursor to the scene to be cleared and || gcng
press the SHIFT and ESC Keys. Scn5
Scn6
Scn7
Scn8
T
v
The selections appear.
Clear
3. Select [Clear].
v
A confirmation message appear. Sen 0

Clear the current
scene data?

4 « Select [Execute].

v

The scene data will be cleared.
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Testing Measurement Performance (Test)

Use the following procedure to execute test measurements according to the conditions set for the output
currently displayed.The test measurements are completed internally by the Controller and the
measurement results are not output via the terminal block or RS-232C.

There are two types of measurement methods.

* Test measurements can be performed continuously for the specified number of measurements only.

* The TRIG Key can be used to specify the start and end of the test measurement period.

The output number being tested is displayed.
Press the Up and Down keys to change the number.

Measurement status

Measurement results During measurement, [RUN] flashes.
Scn 0V [Todis¥W Scn 0V
~(0UTO) (-0004.03975mm ) ( [STOP])— OUTO -0004.03975mm _ [STOP]
No.| NUM AVE MAX-MIN No.| NUM MAX MIN

100 |-0004.05122 | +0000.01821 100 |-0004.03948 | -0004.05770

B2 || 100 [|-0004.05122[] +0000.01821 ||| IAAERI VRN > || 100 |-0004.03945 || -0004.05770 |

Ny —
N Y

gl w
g bh|w

Test results
The most recent test results are displayed in reverse video.
After the 5th measurement, the previous results
are overwritten in order starting from 1.

Meaning of Test Results

Iltem Meaning

NUM Displays the number of measurements performed during the test measurement
period.

AVE Displays the average measurement value for the test measurement period.

MAX-MIN Displays the difference in the measurement values (the maximum measurement
value minus the minimum measurement value) for the test measurement period.

MAX Displays the maximum measurement value for the test measurement period.

MIN Displays the minimum measurement value for the test measurement period.

:‘('-'1 The results of five measurements are displayed as a list; it is convenient in the following situations.
Q

* When evaluating the precision of measurement under partially different conditions
cHeck! * When comparing the steady state and moving state

Z550
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SECTION 4
Other Functions

Performing Test Measurements Continuously for the

Specified Number of Measurements Only

1 =« Move the cursor to [Run w] and press the ENT Key.

[Scn 0¥]|Runv¥

v

A list of modes appears.

2 « Select [Tools].

Scn 0V [RunvY

v

The selections appear.

3 « Select [Test].

Scn 0V [ToolsV

Surrounding image
Backup

2550
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The test measurement screen appears. Scn 0V
OUT0 - mm [STOP]
No.| NUM AVE MAX-MIN
4. Position the workpiece to be tested and press the
ENT Key. 2
3
4
5
v
A menu for selecting test methods appears. Scn 0V
OUTO  -0010.53150mm [STOP]
5. Set [Test mode] to [# times]. No.| NUM AVE MAX-MIN

Test mode : #timesV
#of samples: [ 100]

6. Make the required setting for [# of samples] and
select [End].

End

gl hlw|N

v

The screen display returns to 4

7. Display the output whose measurement value you want to check.
Up/Down key: Switches between outputs.

8. Press the TRIG Key.

v
When measurement starts, the display
changes from [STOP] to [RUN].

The test measurements are performed for the number of During measurement, [RUN] flashes.
times set and the measurement results are displayed. |
Press the Left/Right key in order to switch between | Scn 0V ‘
displays.

(3s91) aouewopad Juswalinses|y bunsa] FANeTREN

OUTO -001.81313 mm [RUNJ|
No.|NUM AVE MAX-MIN

9 ) . . 100 | -0001.82836 | +0000.00367
= To continue testing, repeat the operations of 7. and 100 |-0004.82600 | +0000.00305

1
2

8. 3| Il |
4
5

1 0. To stop the test measurements, press the ESC Key.

v

The display returns to the Tools mode screen.
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Using the TRIG Key to Specify the Start and End of Test
Measurements

1 « Perform the same operations as those described in 1. to 3. in the procedure for selecting [#
times] to display the test method selection menu.
li\% p.160

A rr:nu for selecting test methods appears. Scn 0V
OUTO  +000.2332mm [STOP]
2. Set the [Test mode] to [Trg key]. No.|NUM| __AVE MAX-MIN
o | | Testmode :TrgkeyV
3 #of samples: [ 100]
3. Select [End]. 4 End
5 I I

v

The focus returns to the test measurement screen.

4. Display the output whose measurement value you want to check.
Up/Down key: Switches between outputs.

5. Press the TRIG Key.

v

Press the TRIG Key again.
changes from [STOP] to [RUN].

The testing starts and the screen display changes to During measurement, [RUN] flashes.

RUN]. |
e Sen 0¥ |
OUTO  +000.2332mm  [[REIN]
No.| NUM AVE MAX-MIN
6. Press the TRIG Key again in order to end the test
measurements. §
4
5
v

2550

Operation Manual



SECTION 4
Other Functions

The measurement results appear.
Press the Left/Right key in order to switch between displays. Scn 0V

OUTO -001.81313 mm [STOP]

No.[NUM |  AVE MAX-MIN
1]] — |[|-0001.82836]] +0000.00367 |

7. Repeat the operations of 4. to0 6. in order to perform
the test measurements again.

8. To stop the test measurements, press the ESC Key.

The display returns to the Tools mode screen.

(3s91) aouewopad Juswalinses|y bunsa] FANeTREN
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Checking the Line Beam Position
(Surrounding Image)

Images of the area surrounding the part that the line beam strikes can be displayed on the screen.
Whether or not the beam strikes the part required for measurement can be checked on the screen.This is
a convenient function when the sensor is installed inside a device, preventing the measurement area
from being checked directly.

[Scn OV]Runv
1 =« Move the cursor to [Run w] and press the ENT Key.
v
A list of modes appears. Scn OV RunW

2 « Select [Tools].

v
The selections appear. Son 0V Toolsvj

(abew) Buipuno.uing) uonisod weag aui] ay) bunoayy EAVNIIKEIS

3. Select [Surrounding image].

The sensor selections are displayed if two sensors are
connected.

Select the number of the sensor used for displaying the
image.

v
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The screen for capturing images appears.

4. Press the TRIG Key.

Shutter =[ 0.01]s 1 | :Change
Sensitivty = LV[ 11]  <—:Change
TRG:Get img

v

The image surrounding the line beam is displayed.

N\

the shutter time quickly).
Left/Right key: Adjusts the sensitivity level.
ENT Key: Switches the illumination on and off.

CHECK!

Image Shutter time | Sensitivity level
Brighter 10 seconds LV31
Darker 0.05 seconds LvO

5. To stop displaying the image, press the ESC Key.

vV 1 Adjust the shutter time and sensitivity level if the image is not clear.
‘( (\g Up/Down key: Change the shutter time (press these keys together with the SHIFT Key to change

v

The display returns to the Tools mode screen.
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SECTION 4
Other Functions

Backing up Setting Data

Settings for the three categories shown below can be backed up in a PC.This is a convenient function
when it is desired to set many conditions with different measurement setups or perform the same settings
on other machines. It is recommended that settings are backed up in a PC as a countermeasure against
data corruption and equipment failure as well.

Item Meaning
Scene data The settings performed under [Set] for each scene are saved or loaded.
System data The settings performed under [System] are saved or loaded.
System + scene Both system and scene data (for scenes 0 to 15) is saved or loaded together.

NOTICE

Do not turn the power supply off or input a RESET signal while a message is being displayed in any save or
load operation.Data in the memory will be destroyed, and the Controller may not operate correctly the next
time it is started.

Backing up in a PC

This section describes the data transfer procedures using Hyper Terminal, a standard tool for
Windows 95/98 and Windows NT4.0/2000.This example is based on the presumption that an
RS-232C cable has been connected to the COM1 port on the PC.

Make the necessary adjustments if the cable is connected to a different port.Refer to the relevant
manual if different communication software is to be used.

Data is transferred using the XMODEM(-CRC or -SUM) protocol.

The XMODEM(-1K) protocol is not supported.

Il Saving

The procedure for saving the scene data for [Scn0] to the PC is explained below.

A O

| oo | e

1.

2550

Connect the RS-232C cable to the COM1 port on the PC and the RS-232C port on the Controller.
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SECTION 4
Other Functions

2 » Specify the Controller communication settings.
The default communications settings at the shipment are as shown in the following table.Use the default
settings under normal circumstances.

(1\23 Setting communication specifications p.196

ltem Setting value
Baud rate 38400 (bps)
Data length 8 (bit)
Parity None
Stop bits 1 (bit)
Delimiter CR
Flow control None*

3. Start the Hyper Terminal program on the PC and specify the communication settings as follows.

The same communication settings must be used for both the Controller and the modem on the PC side.

Item Setting value
Bits per second (B) | 38400 (bps)
Data bits (D) 8 (bit)
Parity None
Stop bits 1 (bit)
Flow control None*

* The flow control is not performed because the XMODEM protocol is used for the communication.

ejeq Buyag dn Bunjoeg FANCTREL

4. Once the preparations have been completed on the [scn 0w Runv

PC, enter the Tools mode. Set
Run
System
Save

Z550
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SECTION 4
Other Functions

The selections appear.

5 « Select [Backup].

Scn 0V

Test
Surrounding image

Backup

v

The selections appear.

6 « Select [Scene].

Scene

Sys+scn

v

The selections appear.

7 « Select [2550 to PC].

ejeq Buag dn bunjoeg FANeIREL

Scn 0V [Tools V]

Surrounding image

Back up Scene Z550to PC
PC to Z550

v

The selections for scenes appear.

8. Select the scene whose data is to be saved in the
PC.

Select [Scn0] in this example.

Scn 0V [Tools V]

Surrounding image| Scn

Backup Scene Z550 Scn2
Scn3
Scn4
Scnb5
Scn6
Scn7
11

Z550
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SECTION 4
Other Functions

A confirmation message appears.
Scn0 will be saved.
OK?
9 « Select [Executel].

A screen showing the transfer progress appears.

1 0. Select [Transfer/Receive File] from the Hyper Terminal menu on the PC.

1 1 « Specify where the file is to be saved.

1 2 « Set the protocol to [Xmodem].

1 3. Click [Receive] and enter the file name.

The data will be transferred from the Controller to the PC.

ejeq Buyag dn Bunjoeg FANCTREL

When the transfer has been completed, the screen display returns to 8.

R
<

During the communication, the Controller will generate a timeout error if there is no response from

<) the external device for more than 110 seconds. An error message appears on the screen.
CHECK

Z550
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SECTION 4
Other Functions

[l Loading
In the example provided below, the procedure for loading the scene data into scene 2 is
explained.

M M
|
g
: oo | <4
U ~ U

1 « Perform the same operations as those described in 1. to 3. in the saving procedure to connect
the Controller and PC.

LLE p.166

2. Select [Transfer/Send File] from the Hyper Terminal menu.
3. Select the file to be loaded.
4. Set the protocol to [Xmodem].

5 « Select [Send].

The data transfer screen appears.

Scn 0V [RunvY

6. Once the preparations have been completed on the
PC, enter the Tools mode.

2550
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SECTION 4
Other Functions

The selections appear. Sen 0V

Test
Surrounding image

Backup

7 « Select [Backup].

v
The selections appears. Scn 0V [ToolsV

8 « Select [Scene].

9 « Select [PC to Z550].

Scn5

Scn6
1 0. Select the transfer destination scene. Scn7
11

Select [Scn2] in this example.

v
A confirmation message appears.
Load data to Scn2.
OK?
11. select [Executel.

The data will be transferred from the PC to the Controller.

v

When the transfer has been completed, the screen display returns to 8.

\
\‘ !

~( (\2 During the communication, the Controller will generate a timeout error if there is no response from

the external device for more than 110 seconds. An error message appears on the screen.
CHECK

Z550
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SECTION 5
System Settings

SECTION 5 describes settings related to the system environment.

4| Entering the System Mode 174

4| Switching Menus 175

4| Selecting the Sensor Installation Method 176

J Selecting Input Source of Scene Switching 177 @

4| Setting Conditions at Startup 178 g

J Selecting How Height Coordinates are Handled 179 ,_Z,,

J Selecting the Displayed Number of Digits (Decimal Part) 180 ~‘<”

4| Using the Download Function 181 %

4 Initialization 183 ;

l Checking System Version 184 §
7]

2550
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SECTION 5
System Settings

Entering the System Mode

To set conditions related to the system environment, it is necessary to enter the System mode.

Scn 0V RunVv

1 » Move the cursor to [Run w] and press the ENT Key.

A list of modes appears. Scn OV Runv

2 « Select [System].

apoN waysAg ay} bunayug ERNeTRELS

v

The system mode selections appear. Scn 0V [SystemV

Z550
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SECTION 5
System Settings

Switching Menus

The Controller is equipped with two types of menus, conversational menu and expert menu.
With the default setting at the shipment, the Controller starts up with the expert menu selected.
The following describes how to switch between these menus.

Scn 0V [SystemV]

Comm
Profile
1 Download

« Enter the System mode and select [Environment]. Initialize

'l‘g\ p.174 Version

[7)
m
(9]
o |
v o
(3]
[7)
The setting screen appears. Scn 0V [SystemV g.
S
Settings Expert A4 8
Sensor : _Conversatn v
2 « Change the setting of [Settings]. Scene : Expert A %
Monitor : Image ¥ 2
1st scene Scn0 v o
Coordinate : Individual ¥
3. Select [End]. Dec.pts v
Download : OFF ¥
v

The setting will be registered and the screen display returns to 1.

Z550
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SECTION 5
System Settings

Selecting the Sensor Installation Method

Set up the sensor so that it can project and receive laser beams properly so as to obtain correct
measurement images. First, select whether the installation status of the connected sensor is "regular
(mirror) reflection" or "diffuse reflection."

Scn 0V [SystemV

Comm
Profile
1 Download

« Enter the System mode and select [Environment]. Initialize

,l\’;! p.174 Version

7

m

3 v

<]

4

(3]

w )

o The setting screen appears. Scn OV

@

2-; Settings Expert ¥
Lg 2 Sensor H  Mirror \4
o « Select [Sensor]. Scene ‘| Diffuse|¥Y
) Monitor : Mirror A
g 1st scene : Scn0 Vv
a Coordinate : Individual ¥
) 3 Dec.pts : 6digits ¥
—_ . Select [End. Download : OFF ¥
z [End]

[

o

=

o

S

=

o

>

3 v

=%

The setting will be registered and the screen display returns to 1.

Z550
176 Operation Manual



SECTION 5
System Settings

Selecting Input Source of Scene Switching

Select whether scenes are switched via the console or using the terminal block.(Set to console at the
shipment.)

Scn 0V [SystemV]
Comm
Profile
1 Download

« Enter the System mode and select [Environment]. Initialize

,I\E! p.174 Version

[7)

)

v -

(@)

z

[3,]

The setting screen appears. Scn 0V 7))
)

@

Settings Expert ¥ Q

2 ] Sensor : Mirror ¥ =
« Change the setting of [Scene]. Scene H Console \é e
Monitor v 3

1stscene :EMNER Y =1

Coordinate : Individual ¥ %4

3 Dec. pts : v 8
. =

. Select [End] Download : OFF v 8
[End] :

(7

)

@

=]

)

v g’

5

=

]

The setting will be registered and the screen display returns to 1. «Q

Z550
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SECTION 5
System Settings

Setting Conditions at Startup

The conditions when the power is turned on can be set up here.By selecting a scene for which
measurement conditions have been set in advance, it is possible to start the measurement as soon as
the power supply is turned on.

Item Option Meaning
Startup Image Monitor screen (default The monitor screen that is displayed when the power supply is
Monitor setting) turned on is specified.
screen Digital Monitor screen

Trend Monitor screen
Profile Monitor screen

1st scene Scene 0 to Scene 15 The scene that is displayed when the power supply is turned on
(Scene 0 is set by default is specified.
setting)

Scn 0V [SystemV¥

Comm
Profile
1 Download

« Enter the System mode and select [Environment]. Initialize

,l\';! p.174 Version

dnypejg je suonipuod 6umag ERNeIIREL

The setting screen appears. Scn 0w

Settings : Expert ¥

2 . Sensor : Mirror ¥
« Select [Monitor] and [1st scene]. Scene : Console ¥
Monitor : [ EEERY

1stscene : Scn0 v

3 Coordinate : Individual ¥
« Select [End]. Dec.pts : 6digits ¥
Download : OFF v

The setting will be registered and the screen display returns to 1.

Z550
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SECTION 5
System Settings

Selecting How Height Coordinates are Handled

Select how the height coordinates are handled when the measurement range is changed.

Example: When the measurement range is changed from 60 mm to 30 mm

Individual coordinates

+15 mm
s GEREEEEEELEL +9 mm
— Omm
+30 mm
A~ m - m == ] +24 mm
-15mm
0 mm |
Common coordinates
-30 mm +30 mm
demm — o mm e +24 mm
— +15mm
0 mm
Option Meaning
Individual coordinates A separate coordinate system is used for each measurement range.This option is
(default setting) used under normal circumstances.
Common coordinates One common coordinate system is used for all measurement ranges. (Because
images differ according to the measurement range, the measurement values may
change if the measurement range is changed.)

Scn 0V [SystemV
1 « Enter the System mode and select [Environment]. Profile

LLE\ p.174

pajpueH ale sajeuipiood jybioaH moH Bunos|as ERVCIIREL

v
The setting screen appears. Scn 0w

Settings Expert ¥
2 ) ) Sensor : Mirror ¥
« Change the setting of [Coordinate]. Scene : Console ¥
Monitor : Image ¥
1st scene : Scn0 Vv
Coordinate : JijleVie[EIl ¥
3. select [End]. Dec.pts  :| Common|¥
Download v

v

The setting will be registered and the screen display returns to 1.

Z550
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SECTION 5

System Settings
Selecting the Displayed Number of Digits
(Decimal Part)

Select the lowest digit of the measurement values displayed on the monitor screen (0 to 6 digits, set to 6
digits by default).

Scn 0V [SystemV

Comm
Profile
1 Download

« Enter the System mode and select [Environment]. Initialize

,l\';! p.174 Version

The setting screen appears. Scn 0V

Settings : Expert ¥

2 ] Sensor : Mirror ¥
« Change the setting of [Dec. pts]. Scene . Console ¥
Monitor : Image ¥

1st scene : Scn0 v

Coordinate : Individual ¥

3. Select [End]. Dec.pts : LR Y
Download : OFF v

The setting will be registered and the screen display returns to 1.

(Med jewndaq) sybiq jo saquinN pakejdsiq ayy Bunosjes ERNeINEELS
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SECTION 5
System Settings

Using the Download Function

The controller acquires information from the sensor at startup. The startup time can be shortened by
downloading this information into the controller and storing it.

Option Meaning
OFF Information is acquired via the sensor connection at startup. The startup time will be longer
(default setting) than when the ON function is used.
ON The information stored inside the controller is acquired at startup. The startup time will be
shortened by comparison to when the OFF function is used.

To replace the sensor for connection to the controller, perform the following procedure:
1.Turn off the download function.
2.Replace the sensor.
3.Download the new sensor information.
4.Turn on the download function.
If the sensor is replaced while the download function is on, measurements cannot be taken correctly with the
new sensor because the old sensor information (such as the measurement range) is still stored.
Also, perform the above procedure when a sensor of the same model is used to replace the existing sensor.

Scn 0V [SystemV¥

Comm
Profile
Download
Initialize

1 « Enter the System mode and select [Environment].

Version
(i\’s§ p.174

The setting screen appears. Scn 0V

Settings Expert ¥

Sensor : Mirror ¥

Scene : Console ¥

. Monitor : Image ¥

2. Change the setting of [Download]. 1st scene - Scngo v
Coordinate : Individual ¥

Dec.pts : 6digits ¥

3 Download : OFF A4
« Select [End].

The setting will be registered and the screen display returns to 1.

Z550
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SECTION 5
System Settings

Downloading the sensor information to the controller

When the download function is on, download the sensor information to the controller in
advance.

Scn 0V [SystemV|

Comm
Profile

1 « Enter the System mode and select [Download].

li\'ﬂ p.174 Initialize

Version

A confirmation message appears.
Download the sensor data?

[SCEE |Cancel

3 « Select [Execute].

The sensor data will be downloaded and the screen display returns to 1.

uonoung peojumoq ay} buisn FRNGIRER
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SECTION 5
System Settings

Initialization

Use the procedure shown below to return the controller to its default settings.

(1\25 How to clear measurement conditions for each scene p.158

'’  When the Controller is initialized, all the settings return to their default values.To save the settings, back them
‘( Q\g up in a PC before performing initialization.

CHECK! |\ . .
(‘ £§ Backing Up Data ina PC p.166

Scn 0V [SystemV

1 « Enter the System mode and select [Initialize].

LLE p.174

»
m
9]
4
(@)
z
a

v

A confirmation message appears. ?_

All settings will return to o’

default values when N

initialized. =

2 =« Select [Yes]. OK? S

v

A confirmation message appears.

Will initialize.

3 « Select [Execute].

v

The system will be initialized and another confirmation
message appears.

Settings returned to
default values.

4. Select [OK].

v

The screen display returns to 1.

Z550
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SECTION 5
System Settings

Checking System Version

Use the following procedure to display the controller model number and the software version.

Scn 0V |SystemV

1 « Enter the System mode and select [Version].
“Z\ p.174

v

Controller model number

Scn 0V

The version information appears.

Z550-MC10/MC15

XXXXIXXIXX XX: XX 7]
(M)Ver.X. XX
(S)Ver. XXX

(F)Ver X.XX —|

2 « Select [OK].

Software version and date of protection

uoisiap walshAg bunoayn ERNeIIRER

v

The screen display returns to 1.
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SECTION 6

Communication with External Devices

SECTION 6 provides details on the inputs and outputs used for communication with

external devices via terminal blocks, RS-232C, or analog outputs.

4| Analog Output 186
4| Terminal Block 188
Setting Output Method and Communication Specifications 188
Input Format 190
Output Format 191
4| RS-232C 193
Selecting Output Items 194
Setting Communication Specifications 196
Setting the Profile Output Method 197
Command Formats 199
4| Timing Charts 222
2550
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SECTION 6
Communication with External Devices

Analog Output

Measurement results can be output as current in the range 4 to 20 mA and as voltage in the range -5 to
5V.

Only one of the outputs from OUTO to 7 can be output.

Using the menus, specify the output number whose measurement result you want to output and the
scaling value.

Scn 0V
— Select the desired output (OUTO to OUT7).

Output : ouTov
4mA(-5V) :[ -20.000000]mm Set the measurement value corresponding to "4 mA/-5 V" in the
20mA(+5V):[ 20.000000]mm analog output (-999.999999 to 999.999999 mm).
The default setting at shipment varies depending on the sensor
End model that is connected.

Set the measurement value corresponding to the upper limit of the
analog output (20 mA/+5 V)(-999.999999 to 999.999999 mm).
The default setting at shipment varies depending on the sensor
model that is connected.

Analog output

20mA
(+5V)

4mA
(-5V)

Measurement value
Measurement Measurement
lower limit upper limit

MY Output during reset input
(N During restart (approx. 20 seconds after the power supply is turned on), 0 V and 12 mA are output to the

CHE'S’K‘ analog output terminals.Make sure that these outputs are not treated as actual signals by external devices.

indinQ bojeuy ERNIIREN

Scn 0V

1 « Enter the Set mode and select [Output].

v

Z550
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The selections appear.

2 « Select [Analog].

v

The setting screen for output data appears.

3 » Make the settings for each item.

A
@) Setthe values in such a way that "4mA(-5V) < 20mA(+5V)."

=z

CHECK!

4 = Select [End].

Scn 0V

Output :
4mA(-5V) :
20mA(+5V) :

ouTov
[ -20.000000Jmm
[ 20.000000]mm

End

v

The setting will be registered and the screen display returns to 2.

S -~ Refer to Timing Charts for details on I/O timings.

Q M\ p.222
CHE(;KT
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SECTION 6
Communication with External Devices

Terminal Block

Setting Output Method and Communication Specifications

The items to be output and the timing of the output can be specified according to the procedure
below. The settings are enabled for all outputs.

Scn 0V

1 « Enter the Set mode and select [Output].

The selections appear.
Terminals
»
a 2 = Select [Terminals]. RS-232C
4
o
z
o
-]
o
3 .
g. The setting screen for output data appears. Son 0V et
s 3
e : ; Format - judge output AW
0 . )
Q Make the settings for each item OFF delay S aex ] Ome
GATE ON delay: [ 1lms
GATE ON time : [ 5]lms
4. Select [End]. End

The setting will be registered and the screen display returns to 2.

Z550
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SECTION 6
Communication with External Devices

ltem Option/Setting Werr
range
Format Judgment output A | When this function is selected, the details of the judgment
(Default setting) (HIGH/PASS/LOW/ERROR) are output.Note that the judgment
results can only be output for OUTO to OUT3. The judgment
results for OUT4 to OUT7 cannot be output.
Judgment output B | Judgment results for OUTO through OUT7 will be output as
either OK or NG.
OFF Delay 0 to 99999 Set a time delay that allows the external device to receive the
(Set to 0 by default | result.
setting) The off delay time is obtained by multiplying the value set here

by 9.96 ms.

Set the time delay from when the result is output to the terminal
block to when the GATE signal is turned on.

This is the time to wait until stable output data can be
obtained.Set this time so that it is longer than the delay time
involved in data transmission to external devices.

1 to 1000.0ms
(Set to 1 ms by
default setting)

GATE ON delay *

1to 1000.0ms
(Set to 5 ms by
default setting)

GATE ON time * Set the length of time that the GATE signal remains on.
Set a value that allows the external device to receive the

measurement result.

* The GATE signal is only output when [Hold (External)] or [Hold (Self)] is specified for [Extra set/
Logging/Hold]. The GATE signal is always off if [Free] or [Logging] has been selected.

YL

"( Q\! Output timing differences due to off delay time

Example 1: When the off delay time is 0
CHEC

Measurement value

/

/

HI Judgment Value

yooig jeuiwia] EXVeITREL

LO Judgment Value \/ :
Terminal indicating HIGH 8% —
Terminal indicating PASS SF° i f ! f
Terminal indicating LOW 3fF ] I

* The GATE signal is always off.

Example 2: When the off delay time is specified

Measurement value
HI Judgment Value —\ /
LO Judgment Value \ /
Terminal indicating HIGH 3" a— '
Terminal indicating PASS SfF — P [
Terminal indicating LOW SFF ' Pa—

<—> :OFF Delay
* The GATE signal is always off.

Z550
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SECTION 6
Communication with External Devices

Input Format

The following types of input are available from the terminal blocks in the Run mode.

Terminal name Function

RESET The measurement values are cleared and the Controller is restarted.
Settings that have not been saved are cleared, and the setting data saved
in the flash memory is loaded.

TRIGGER Triggers measurement.

LDOFF The laser diode (LD) is turned off.

DIO Force-zero is performed for OUTO.
To cancel the force-zero function, turn this terminal on for at least 1
second.

When the force-zero function is executed, the zero value is determined
using the latest measurement value even if the hold output or logging
output is specified.

Kl Force-zero is performed for all outputs.

To cancel the force-zero function, turn this terminal on for at least 1
second.

When the force-zero function is executed, the zero value is determined
using the latest measurement value even if the hold output or logging
output is specified.

DI2 (Not used)
DI3’
% DI4 to DI7 Used in combination to switch scenes.*
2 The scene switching time is approximately 2 seconds.
o Change the setting of [Environment/Scene] of the System mode to
: [Terminals] in advance.
“Z\ p.177

= 2P
©
=
3
i * Scene switching
w Scene DI7 D16 DI5 Dl4
8 Scene 0 0 0 0 0
=

Scene 1 0 0 0 1

Scene 14 1 1 1 0

Scene 15 1 1 1 1

0: Off status

1: On status

R
<

Q{ The time required to turn on an input terminal is "9.96 ms x 2" or more (excluding scene switching).

=
=

CHEC
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SECTION 6
Communication with External Devices

Output Format

The judgment results are output to DOO to DO15.
The terminal assignment varies depending on the output method (judgment outputs A and B).

[l In the Case of Judgment output A
The judgment results for OUTO to OUT3 are output to DOO to DO15.
The judgment results for OUT4 to OUT7 cannot be output.

Output data OUtPUt Remark
terminal
ouTo HIGH DOO0
PASS DO1
LoOw DO2
ERROR |DO3
ouT1 HIGH DO4
PASS DO5
LOwW DO6
ERROR |DO7 -
OouT2 HIGH DO8
PASS DO9
LoOwW DO10
ERROR |DO11
OuT3 HIGH DO12
PASS DO13
Low DO14
ERROR |DO15

ALL-PASS DO16 Turns on if the results of all the registered outputs are PASS.This
can be used for comprehensive judgment.Note that the off delay
does not function for this output.

ERROR DO17 Turns on if the judgment result of at least one of the registered
outputs is ERROR.This can be used to identify that an error has
occurred.Note that the off delay does not function for this output.

RUN DO18 Turns on during measurement.Will be turned off while the scene is
changed or set.

BUSY DO19 Turns on from the start of the measurement to the completion of the
profile data output if [Meas mode] is set to [Trg (External)] or [Trg (RS-
232C)).

Result Meaning

HIGH Turns on when the measurement value is greater than the judgment upper limit.

PASS Turns on when judgment lower limit = measurement value < judgment upper limit.

LOW Turns on when the measurement value is less than the judgment lower limit.

ERROR | Turns on if the sensor cannot perform measurement.

* The workpiece is out of the measurement range

* The light density is insufficient

« Sufficient information on the measurement point cannot be obtained, even though the point
has been set in the measurement item menu.

(The image does not appear in the measurement range, the edge position cannot be detected,

and other abnormalities.)

Z550
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SECTION 6
Communication with External Devices

[l In the Case of Judgment output B
The judgment results for OUTO to OUT7 (OK or NG) are output to DOO to DO?7.

Output data Output terminals Remark
OUTO OK/NG DOo
OUT1 OK/NG Do1
OUT2 OK/ING D02
OUT3 OK/ING DO3 OK (PASS): Turns off
OUT4 OK/NG Doa NG (HIGH, LOW, ERROR): Turns on
OUT5 OK/NG DO5
OUT6 OK/NG DO6
OUT7 OK/ING Do7
(Not used) DO8to DO15 (Not used)
ALL-PASS DO16 Turns on if the results of all the registered outputs are PASS.This

can be used for comprehensive judgment.Note that the off delay
does not function for this output.

ERROR DO17 Turns on if the judgment result of at least one of the registered
outputs is ERROR.This can be used to identify that an error has
occurred.Note that the off delay does not function for this output.

RUN DO18 Turns on during measurement.Turns off while the scene is
changed or set.

BUSY DO19 Turns on from the start of the measurement to the completion of
the profile data output if [Meas mode] is set to [Trg (External)] or
[Trg (RS-232C)].

e

~q All output terminals turn off when the mode is switched to a mode other than Run.The initial signal of
Q

’

3oo|g jeululio] ERN[elNReE

the output terminals is off. The terminals, however, may turn on for approximately 0.5 seconds when
cHeck the power supply is turned on.Make sure that these outputs are not treated as actual signals by
external devices.

:‘ b Refer to Timing Charts for details on I/O timings.

f; LLE p.222

CHECK
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SECTION 6
Communication with External Devices

RS-232C

The Controller can perform non-protocol communications with an external device, such as a PC, via RS-
232C.

\\'! Commands can be input only when the Controller is in the Run mode.Do not use the terminal blocks for input

b @) or output during command execution.
CHE‘[‘;&K‘ At least 100 ms is required to output a measurement result after receiving a command via RS-232C.

Host device
N I
| [ ]
~oood
| 1l
- (Run Mode)

[ Input command ]

[ Execute command j< |

Measurement is stopped during command execution.

[ Output result ]

IANAL M 9 NOILO3S

}[ Receive result ]

Z550
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SECTION 6
Communication with External Devices

Selecting Output Items

Specify items to be output via the RS-232C according to the following procedure.

Scn 0V

1 « Enter the Set mode and select [Output].

v

The selections appear.

Analog
Terminals

2. Select [RS-2320), RS-232C

v

The setting screen for output data appears.

Scn 0V

Format : CommandV¥
. . Data : MeasurementV
3. Make the settings for each item. Output # : ouToVY
Refer to the next page for the details.
End

4. Select [End].

v

The setting will be registered and the screen display returns to 2.
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Item Option Meaning
Format Command Measurement data is output only when a data acquisition command
(Default setting) (e.g., MEASURE or JUDGE) is input from an external device.
Trigger OFF When hold output or logging output is used, the measurement data is
output after the profile data is output. It is not necessary to enter a
data acquisition command (e.g., MEASURE or JUDGE).
Data Measurement Measurement values are output to RS-232C.The output method is the
(Default setting) same as for the MEASURE command.
Result Judgment results (HIGH/PASS/LOW/ERROR) are output to RS-
232C.The output method is the same as for the JUDGE command.
Measmt + Result The judgment result is output first, followed by the measurement
value.
Output # OUTO to OUT7 Select the output (OUTO to OUT7) whose data is to be output.

(Set to OUTO by
default setting)

Consecutive

When [Consecutive] is selected, the data of OUTO through OUT7 will
be output continuously in series.

Z550
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SECTION 6
Communication with External Devices

Setting Communication Specifications

The same communications settings must be used for both the Controller and the modem on the

external device.

1 « Enter the System mode and select [Comm].

LLE\ p.174

Scn 0V [SystemV

Profile
Environment

Download
Initialize

\/arcinn

The setting screen appears.

Scn 0V [SystemV

Baud rate : 38400bps ¥
2 Data Length : 8bit w
« Select a value for each item. Parity None ¥
Stop bits : 1bit ¥
Delimiter : CRVv
3 Flow None ¥
« Select [End]. End
The setting will be registered and the screen display returns to 1.
ltem Option/Setting range Meaning
Baud rate 9600 bps The settings must be the same as on the PC side.
19200 bps Note that 57600 bps and 115200 bps can be used only
38400 bps (default setting) when the following conditions are met. In other cases,
57600 bps 38400 bps is the upper limit.
115200 bps * The measurement mode is [Trg (External)].
* The profile transmission format is [XMODEM].
* The communication direction is only from the Controller
to the external device.
Data length | 7 bits, 8 bits (default setting) The settings must be the same as on the PC side.

Parity None (default setting)
Even, Odd
Stop bits 1 bit (default setting), 2 bits
Delimiter CR (default setting), LF, CR + LF
Flow None(default setting) The flow control is not performed.

RS/CS The flow control is performed by the hardware.Use a
cable that connects the RS signal of the Controller and
the CS signals of the external device.Data is sent when
the CS signal from the external device is on.

Xon/Xoff The flow control is performed by the software.Data is

sent in accordance with the Xon/Xoff code sent from the
external device.
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Setting the Profile Output Method

Specify the communication method when profile data is output according to the following

procedure.
Scn 0V [SystemV
Profile
Environment
Initialize
1 « Enter the System mode and select [Profile]. Version

LL\% p.174

The setting screen appears. Scn 0V

2 Out data © Xmodemw @
. Start data : [ 0] o
« Select a value for each item. . =
End data : [1023] 3
Data interval : [ 1] z
Data size : 3ByteV¥ hd

Dat: it :
3. Select [End]. ataun mmvy 3
End )
w
N
(@)

The setting will be registered and the screen display returns to 1.

ltem Option/Setting range Meaning

Out data Text The profile data is transmitted in text format.The post-
processing will be simple, but the communication time
becomes longer as the amount of data is large.

XMODEM The profile data is converted to binary format and then

(Default setting) transmitted. The number of data items is smaller than

for the text format and the communication time is

shorter, but the following precautions must be taken.

* It is necessary to convert the binary format data in
order to perform post-processing.

» Software supporting XMODEM communication is
required.

Lta Communication flow p.212
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Communication with External Devices

2550

Iltem Option/Setting range Meaning

Start data 0to 1023 Specify the range of transmission target lines. The
(Set to 0 by default | communication time can be shortened by limiting the
setting) range to only the required lines.

End data 0to 1023 Specify the range in such a way that the transmission
(Set to 1023 by start is equal to or less than the transmission end.
default setting)

Data interval 1to 1024 Specify the interval at which lines are skipped in the

(Valid only during
XMODEM transmission)

(Set to 1 by default
setting)

XMODEM communication. When the data is
transmitted, the number of lines specified here is
skipped for each line sent.

Example: When the transmission step is set to "3"
1024

@DD@DD@ 1

Output Output Output

Data size
(Valid only during
XMODEM transmission)

3 bytes (default
setting)
2 bytes

Select the data size used in the XMODEM
transmission.

* 3 bytes: Transmitted in 1 um units.

¢ 2 bytes: Transmitted in 100 um units.

Data unit
(Valid only during text
transmission)

mm (default setting)
um

Select the unit used when sending data in the text
format.
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Communication with External Devices

Command Formats

The following commands can be input from the host device to the Controller.

[l Commands that Obtain or Change Current Settings

Command Function Page
AVE Obtains or changes the averaging number. 201
JUDPARA Obtains or changes the judgment upper limit and judgment lower limit. 202
SCENE Obtains the scene currently displayed. 204

Switches the scene to be measured.

SENS Sets the sensitivity adjustment method to [Auto] and obtains the optimum 205
sensitivity for the workpiece.

Changes the sensitivity level of the sensor, turns off the laser, or changes
gradations.

SENSM Sets the sensitivity adjustment method to [Multi] and obtains the optimum 206
sensitivity for the workpiece.

Changes the sensitivity level of the sensor, turns off the laser, or changes
gradations.

ZERO Executes or cancels force-zero. 208

[l Commands that Obtain Measurement Results

Command Function Page
CAPTURE Performs measurement once and obtains the profile data. 209
(Can only be performed when the measurement mode is [Trg (RS-232C)].)
JUDGE (or J) Obtains the most recent judgment result. 213
MEASURE (or M) | Obtains the most recent measurement value. 214
TREND (or T) At hold output: 215
Obtains data accumulated in the period from the start to the end of
measurement.

At logging output:
Obtains logging data from the latest data and up to 3000 points in the past.

PROFILE or P Obtains profile data. 217
(Can only be performed when the measurement mode is [Continuous].)

[l Commands that Save and Load Data

Command Function Page
DATASAVE Saves all data in the flash memory. 218
SCNLOAD Loads scene data into the Controller from the host device. 218
SCNSAVE Saves scene data from the Controller in a host device. 219
SYSLOAD Loads system data into the Controller from the host device. 219
SYSSAVE Saves system data from the Controller in a host device. 220

[l Other

Command Function Page

VERGET Obtains the system's version information. 221
2550
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SECTION 6
Communication with External Devices

[l Input Format

Input the commands in ASCII code.Either upper-case or lower-case characters can be input.

Example:

JUDPARA <Output> <Parameter> e

| |
(1) @) @)

(1) Specify the corresponding values for items enclosed with < >.
(2) Place a space between items. ((REIIEs A space is not necessary before.)
(3) Enter at the end of a command.

[l Output Format (Measurement Value)
The measured values will be output with all of them closed to the right.

L I L |
| |
Sign  Decimal

+ portion
Integer portion

Example 1: In the case of 20.000000

[ [ J20.000000
Spaces

Note: "+" will not be output.

Example 2: In the case of -20.000000

[ ]-20.000000
Spaces

2550
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[l Commands that Obtain or Change Current Settings

AVE

Function 1......Obtains the averaging number.

AVE CEIESD

Command executed correctly : Number CEIHEIED
Command not executed correctly : ERCENS
Example:

AVE
Outpu 4

The averaging number is 4.

17
m
9
Function 2......Changes the averaging number. g
(The only numbers that can be input are 1, 2, 4, 8, 16, 32, 64, 128, and 256.) L
o
AVE <Number> (GEIIE 0
8
Command executed correctly : OKCEED
Command not executed correctly : ERCENS
Example:
Input AVE 8
OK CEIIS

The averaging number is changed to 8.

Z550
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JUDPARA

Function 1...... Obtains the judgment upper limit and the judgment lower limit.

JUDPARA <Output> <Parameter> EE[1lE)

* Specify an output between 0 and 7.

Output # Meaning
0 OuUTO
1 OouT1
2 OouT2
3 OUT3
4 OouT4
5 OouT5
6 OouT6
7 OouT7
* The meaning of the parameters are as follows:
Parameter Meaning
H Judgment upper limit
L Judgment lower limit
Command executed correctly : Judgment value CEIIES
Command not executed correctly : ERCEIES

Example:

JUDPARA O H
Obtains the judgment upper limit for OUTO.

poTANALY -l 9 NOILOTS

5.000000
The upper limit is set to 5.000000.

(AN
\
= & The judgment upper limit and judgment lower limit for the currently displayed scene are obtained

<) using this command. Display the required scene before execution.
CHECK

Z550
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Function 2......Changes the judgment upper limit and judgment lower limit.
JUDPARA <Output> <Judgment upper limit> <Judgment lower limit>EEIEy

* Specify an output between 0 and 7.
Output # Meaning

0 ouTo
1 OuT1
ouT2
ouT3
ouT4
OouTs
OuUT6
ouT7

N|o|loa| ™| W|N

» Set the limits so that the judgment upper limit is equal to or greater than the
judgment lower limit.
The setting range is -999.999999 to 999.999999.

Command executed correctly eI Delimiter}
Command not executed correctly : ERCEIS
Example:

Input JUDPARA 0 10.000000 -10.000000 (EGIES
Change the judgment upper limit and judgment lower limit for OUTO to 10.000000 and
-10.000000, respectively.

0K G

IANAL M 9 NOILO3S

NN
3q The judgment upper limit and judgment lower limit for the currently displayed scene are changed

using this command. Display the required scene before execution.
CHECK
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Communication with External Devices

SCENE

Function 1...... Obtains the scene being displayed.

SCENE

Command executed correctly : Scene CEMIEY
Command not executed correctly : ERCEINS
Example:

Input SCENE

P¥0ciimitor

Scene 4 is being displayed.

Function 2......Switches the scene to be measured.

SCENE <Scene >

Specify a scene between 0 and 15.

Command executed correctly el Delimiter}
Command not executed correctly : ERCEIS
Example:

SCENE 2 CEIE
el Delimiter

In this example, the scene is switched to scene 2.

\\ll
~

It is not possible to switch scenes using RS-232C commands if [Environment/Scene] in the System

<) mode is set to [Terminals].(ER is output.)
CHECK
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SENS

Function 1...... Sets the sensitivity adjustment method to [Auto] and obtains the optimum
sensitivity for the workpiece.

SENS

Command executed correctly : Sensitivity level (1 to 31) CEIRTE)
Command not executed correctly : ERCEIES

Function 2......Sets the sensitivity adjustment method to [Auto] and changes the sensitivity level
of the sensor, turns off the laser, or changes gradations.

SENS <Sensitivity levelLower limit> <Sensitivity levelUpper limit> <Gradations>

* Specify values in the range between 0 and 31 for the sensitivity level lower limit and
sensitivity level upper limit.
The optimum sensitivity level is set within the range from the lower limit to the upper
limit.Set the values so that the lower limit is equal to or less than the upper limit.
If the same value is set for the lower limit and upper limit, the sensitivity will be fixed
at that level.
If both the lower limit and upper limit are set to 0, the laser will be turned off.
(However, a measurement error will be generated.)

* Specify a value in the range between 120 and 220 for gradations as the target value
of sensor automatic sensitivity adjustment (Specify 170 under normal
circumstances.)

! The total delay time for turning the laser off can be shortened with input from the terminal block. If
b & the laser must be turned off instantaneously, use the LD-OFF input terminal block.

=, = How to input from terminal blocks. p.190
CHECK LLA
Command executed correctly Fol{Delimiter]

Command not executed correctly =] Delimiter]

Z550
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Perform the following procedure in order to set and fix the optimum sensitivity for the workpiece
to be measured.

Example:

SENS

17 CEIESD

The optimum sensitivity is 17.

SENS 15 19 170 (IS
o Delimiter]

The sensitivity level is automatically adjusted in the range between 15 and 19 with a
target light reception level of 170.

SENSM

Function 1...... Sets the sensitivity adjustment method to [Multi] and obtains the optimum
sensitivity for the workpiece.

(7]

m Lo

q SENSM <Priority item> GEIEY

2

=y Specify either 0 or 1 for the priority item.

a Priority item Meaning

'5 0 Priority on dynamic range

8 1 Priority on sampling period (default selection when
setting is omitted)

Command executed correctly : Sensitivity lower limit, sensitivity upper limit CETRIES
Command not executed correctly : ER CEIRIE)

Z550
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Function 2......Sets the sensitivity adjustment method to [Multi] and changes the sensitivity level
of the sensor, turns off the laser, or changes gradations.

SENSM <Priority item> <Sensitivity levelLower limit> <Sensitivity levelUpper limit>

<Gradations> (&I
* Specify the item that has priority at the time of multiple sensitivity adjustment as the
priority item.
Priority item Meaning
0 Priority on dynamic range
1 Priority on sampling period (default selection when
setting is omitted)

» Specify values in the range from 0 to 31 (0 to 25 if the sampling period has priority)
for the sensitivity level lower limit and sensitivity level upper limit.
The optimum sensitivity level is set within the range from the lower limit to upper
limit.Set the values so that the lower limit is equal to or less than the upper limit.
If the same value is set for the lower limit and upper limit, the sensitivity will be fixed
at that level.
If both the lower limit and upper limit are set to 0, the laser will be turned off.
(However, a measurement error will be generated.)

* Specify a value in the range between 120 and 220 for gradations as the target value
of sensor sensitivity adjustment.
(Specify 170 under normal circumstances.)

\\'! The total delay time for turning the laser off can be shortened more with input from the terminal
b @ block. If the laser must be turned off instantaneously, use the LD-OFF input terminal.

-

IANAL M 9 NOILO3S

N—
< =\ How to input from terminal blocks. p.190
CHECK LLA P P
Output)  Command executed correctly : OK CEED

Command not executed correctly : ERCEIES

Perform the following procedure in order to set the optimum sensitivity for the
workpiece to be measured.

SENSM 1 GEILIED
Output 17 25

The optimum sensitivity is in the range of 17 to 25.

SENSM 1 17 25 170 (EMHE)
Output OK

The sensitivity level is automatically adjusted in the range between 17 to 25 with a
target light reception level of 170 while giving priority to the sampling period.
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ZERO

Function 1...... Executes Force-zero.

ZERO 0 <Output ><Offset value>EEME)

* Specify an output between 0 and 8.
Output # Meaning

0 ouTo
ouT1
ouT2
ouT3
OouT4
ouTS
OouT6
ouT7

0| N A W|N| =

All zero

 Set the offset value used for force-zero execution.Set the value to be added to 0 in
the range from -999.999999 to 999.999999.
If this setting is omitted, the offset value that was set previously will be used.

Command executed correctly : OKCEED
Command not executed correctly : ERCEIED
Example:

ZERO 0 1 (XIS

Force-zero is executed for OUT1.

poTANALY -l 9 NOILOTS

OK RIS

oV
<

When the force-zero function is executed, the zero value is determined using the latest

<) measurement value even if the hold output or logging output is specified.
CHECK
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Function 2...... Cancels force-zero.

ZERO 1 <Output>CEIIE

Specify an output in the same way as in Function 1 (between 0 and 8).

Command executed correctly eI {Delimiter]
Command not executed correctly : ERCEINS
Example:

ZERO 11 CEIETS

Force-zero for OUT1 is canceled.

S 0ciimiter

[l Commands that Obtain Measurement Results

CAPTURE

Function 1...... Performs measurement once and obtains the profile data (distribution of height
measurements at 1024 points).
(Can only be performed when the measurement mode is [Trg (RS-232C)].)

CAPTURE (EIS)
(In case of text transmission)

Command executed correctly: Number of measurement values CEIIC)
Profile data transmission start line GEIIE)
Profile data transmission end line GEIICY
Profile data transmission step BEe)
Inclination compensation status CEIIES
Measurement value of the start line CEIRIC)

poTANALY- I 9 NOILO3S

Measurement value of the end line GEIIE)

OK CHIS

Other errors : ERCEIISS
LD-OFF : LDOFF (BT
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Supplementary Explanation ofOutput Items

ltem

Output
value

Meaning

Inclination 0
compensation status

Indicates that the inclination compensation has not been set,
or the inclination compensation has been set and
compensation has been completed normally.

Indicates that the inclination compensation has been set but
compensation has not been completed normally.

Example:

CAPTURE CEIIIE)

1024 BT Number of measurement values
0 Profile data transmission start line
1023 CEIIES Profile data transmission end line
1 Profile data transmission step
0 Inclination compensation status

253.531121

369.978911

Profile data

OK RIS

porA Al -l 9 NOILO3S

Binary format

Other errors
LD-OFF

2550
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(In case of XMODEM transmission)
Command executed correctly: READY

Offset to data field (4B)

Number of samples (2B)

Number of measurement values (2B)
Profile transmission start line (2B)
Profile data transmission end line (2B)
Profile data transmission step (2B)
XMODEM transmission size (2B)
Dummy (4B)

Inclination compensation status (1B)
Dummy (3B)

Measurement value of the start line (2 or 3B)

Measurement value of the end line (2 or 3B)
OK

: ERCEIES

: LDOFFCEIES




SECTION 6
Communication with External Devices

Supplementary Explanation of Output Items

compensation status

Item Output Meaning
value

Offset to data field 20 Indicates the data length of the header field.
(Fixed
value)

Number of samples 1 Indicates the number of samples contained in the profile
(Fixed data to be output.
value)

Dummy 0 Has been added in order to adjust the data length.
(Fixed
value)

XMODEM transmission |0 Indicates that it is set to 3 bytes.

size 1 Indicates that it is set to 2 bytes.

Inclination 0 Indicates that the inclination compensation has not been

set, or the inclination compensation has been set and
compensation has been completed normally.

Indicates that the inclination compensation has been set
but compensation has not been completed normally.

'

:q Refer to Timing Charts for details on I/O timings.
Q

LLE p.222

CHECK
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SECTION 6
Communication with E

xternal Devices

[l Flow of XMODEM Communication

=

Measurement

XMODEM switch

Start response
to the request
(send BK No. 1)

No response when
"C" is sent

(@]
b
2
_|
C
P
m
o
o
\3
3
QO
=
o

Send "READY"

;

NAK(a

128 bytes of data
BK No. 1)

:

[

Host device
Instruct to
start measurement

XMODEM switch
reception request

1 packet =
128/1024 bytes
(CRC check
performed)

Normal reception
of data

Return "NAK" if
data reception
is abnormal.

C

>
~
*

*2
(Send BK No. 2)

128 bytes of data
BK No. 2)

Send the same
BK No. again when
"NAK" is received.

:

C

\;

(Send BKNo.24)l 158 1) tes of data

BK No. 24)

:

Normal reception
of data

>
Q
¥

Transmission of
all data completed

m
(@]
3

XMODEM abort

Measurement
completed

/ |
o Q
~ ~

*1 In the case of 1024 lines, for each line represented by three bytes of data, the measurement data is
sent as 25 packets (1024 lines x 24 bits / 128 bytes = 24, plus 1 header packet = 25).

*2 The flow will be the same when profile data is output via XMODEM transmission in the case of the
TRG terminal block.

Packet division
Packet 1 Packet 25

128byte 128byte 128byte

Il I
Header area Data of 1 to 1024 lines (3 bytes x 1024)

2550
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JUDGE (or J)

Function......Obtains the most recent judgment result.

JUDGE(or J) <Output>

* Specify an output between 0 and 8.

Output # Meaning
0 ouTo
1 OuUT1
2 ouT2
3 OuUT3
4 ouT4
5 ouT5
6 OouUT6
7 ouT7
8 OUTOto 7
When the output is setto 0 to 7 : Judgment result CERTED
When the output is set to 8 : 0, Judgment result CETTEY
1, Judgment result CEIIEY
) »
OK o
Other errors : EROEIS o
LD-OFF : LDOFF GRS -
Measurement not possible 23 Delimiter] D)
0
* The following judgment results will be output from the Controller. §
Output # Meaning
0 PASS
1 HIGH
2 LOW
3 ERROR

\\‘l
~

The last value measured is output if hold output is specified.

<) Values according to the hold setting are output at logging output.
CHECK

Example:

nput) 1 CEIIED

The judgment result for OUT1 is obtained.

(TR Delimiter

The judgment result is within the judgment value range (PASS).
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Operation Manual (213



porA Al -l 9 NOILO3S

214

SECTION 6

Communication with External Devices

MEASURE (or M)

Function..

MEASURE (or M) <Output> CERE)

* Specify an output between 0 and 8.

Output # Meaning

0 ouTo

ouT1

ouT2

ouT3

OouT4

ouTS

OouT6

ouT7

0| N A W|N| =

OUTOto 7

When the output is setto 0 to 7
When the output is set to 8

Obtains the most recent measurement value.

: Measurement value RIS
: 0, Measurement value CEMINES

1, Measurement value GEIIS)
2, Measurement value CEIICY

OK CEIIS

At measurement error : -999.9999999 (EIEY
Other errors : ERCENES
LD-OFF : LDOFF (REMES
Measurement not possible 23N Delimiter]
Example:
Ul Delimiter]

The most recent measurement value for OUT1 is obtained.

111.123456 (BTN
The measurement value is 111.123456.
:‘ . The most recent result of the measurement performed for the currently displayed scene is output.

-

Q{ < The last value measured is output if hold output is specified.

CHE;K * Values according to the hold setting are output at logging output.
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TREND (or T)

Function......Obtains the measurement values from the start to the end of the measurement
under the Trigger setting.
(Cannot be performed when the setting of [Hold&Logging] is other than [Free].)

TREND (or T) <Output> <Output coefficient> EEIaTEs

* Specify an output between 0 and 7.

Output # Meaning
0 OouTo
ouT1
OuUT2
OuUT3
OuUT4
OouT5
ouT6
ouT7?

N Ol A~ W[N]~

* Specify an output coefficient between 1 and 1000.
The output coefficient indicates the intervals between measurements that are
output.
The number of data items that will be output can be calculated using the formula
below.
In the case of hold output
Measurement period + Measurement time = Number of measurements
Number of measurements + Measurement coefficient = Number of data items
output (The number is rounded up to the nearest integer.)
In the case of logging output
Measurement period + Measurement time + Sampling interval = Number of
measurements
Number of measurements + Measurement coefficient = Number of data items
output (The number is rounded up to the nearest integer.)

Scn 0V |RunvY XX XXms—+——Measurement time

IANAL M 9 NOILO3S

Measurement result

[ ]
®
[ ]

4>:_:<7
Measurement time
R E——

e e]--
[
[

T

‘Measurement period
(from start to end of measurement)
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« Different data is output depending on the setting in [Extra set/Hold&Logging].

Setting Output data
Free ER
Hold (External) Data accumulated in the period from the start of measurement to the
Hold (Self) end of measurement
Logging Logging data from the latest data and up to 3000 points in the past
Command executed correctly : Number of measurement values GEIIE)

Measurement value RIS

Measurement value GBI

OK CHEIS
At measurement error : -999.999999 CEITE)
Other errors : ERCEIS
No trigger occurred &30 Delimiter]
LD-OFF : LDOFF (RIS
If the mode is set to [Free] : ERCEIES

If the mode is set to [Hold (External)] or [Hold (Self)], but
this command is executed during the trigger period: ER GEIE)

'’ The accumulated data is cleared under the following circumstances:

( Q\! ¢ At startup
<) + When clearing a scene

CHEC

’

* When switching a scene

porA Al -l 9 NOILO3S

* When loading scene data

* When loading system data

* At initialization

* When changing trigger settings

* When the measurement period is changed

If the measurement is paused (e.g., when changing to the Set mode), logging data is maintained,
but the data accumulated by the external trigger and self trigger is cleared.

Z550
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SECTION 6
Communication with External Devices

Assuming the measurement period is 1000 ms, one sampling period is 9.96 ms, and the total

number of outputs is 2.
Input TREND 0 2

Obtains the measurement result of OUTO.

50 —
253.531112 e

497.575653 CEINIEY

369.978239 (Ll —

OK IS

Number of measurement values

50 measurement values (obtained as 50 = 1000 ms
+9.96 ms + 2) are output.

PROFILE or P

Function......Obtains profile data (distribution of height measurements at 1024 points).
(Can only be performed when the measurement mode is [Continuous].)

PROFILE or P IS

The output result is the same as for the CAPTURE command. Refer to the explanation
of the CAPTURE command.

Ltﬂ p.209
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SECTION 6

Communication with External Devices

[l Commands that Save and Load Data

DATASAVE

Function

..... Saves all data in the flash memory.

DATASAVE

Command executed correctly el Delimiter}
Command not executed correctly : ERCENS

L3 Do not turn off the Controller's power supply until a response has been received.

SCNLOAD

Function

Example:

....Loads scene data from the host device into the Controller.

SCNLOAD <Scene> (REIIE

* Specify a scene between 0 and 15.If the argument is omitted, data is loaded into the
scene being displayed.

* The data transfer is performed using the XMODEM (-CRC or -SUM) protocol.
The XMODEM (-1K) protocol is not supported.

* The Controller sends a READY signal to the host device when it has completed its
initialization. Wait for the READY signal to be received at the host device before
starting the data transfer.

Command executed correctly : OK(CEISD
Command not executed correctly : ERCEIS

SCNLOAD 2
Data will be loaded into scene 2 from the host device.

OK CHEIES
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SCNSAVE

Function

...... Saves scene data in the host device from the Controller.
SCNSAVE <Scene> (&GS

» Specify a scene between 0 and 15.1f the argument is omitted, the scene data being
displayed is saved.

* The data transfer is performed using the XMODEM (-CRC or -SUM) protocol.
The XMODEM (-1K) protocol is not supported.

* The Controller sends a READY signal to the host device when it has completed its
initialization, and then starts to transfer data.

Command executed correctly : OKCEED
Command not executed correctly : ERCEIES
Example:
SCNSAVE 2 CELIED
This example saves the data of scene 2 in the host device.
OK
»
m
9]
d
o
z
o
a
SYSLOAD o
8
Function......Loads system data from the host device into the Controller.

SYSLOAD

* The data transfer is performed using the XMODEM (-CRC or -SUM) protocol.The
XMODEM (-1K) protocol is not supported.

* The Controller sends a READY signal to the host device when it has completed its
initialization. Wait for the READY signal to be received at the host device before
starting the data transfer.

Command executed correctly : OKCEED
Command not executed correctly : ERCEIES
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Example:

SYSLOAD

This example loads the system data from the host device.

ol Deiimiter

SYSSAVE

Function......Saves system data in the host device from the Controller.

SYSSAVE

* The data transfer is performed using the XMODEM (-CRC or -SUM) protocol.
The XMODEM (-1K) protocol is not supported.

* The Controller sends a READY signal to the host device when it has completed its
initialization, and then starts to transfer data.

Command executed correctly eI Delimiter}
Command not executed correctly : ERCEIS
Example:

Input SYSSAVE
This example saves the system data in the host device.

porA Al -l 9 NOILO3S

OK CHIES
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[l Other

VERGET

Function......Obtains the system's version information.

Input)] VERGET

Output)  Command executed correctly - Version information (REIRTE)
Command not executed correctly : ERCENESD
Example

VERGET

Z550-MC10(M)VerX.XX(S)VerX. XX (F)X.XX

Z550
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SECTION 6

Communication with External Devices

Timing Charts

Hold&Logging
Measurement mode = Hold output Logging output
ree
External trigger Self trigger
Continuous Timing Chart 1 Timing Chart 2 Timing Chart 3 Timing Chart 4
measurement p.222 p.223 p.224 p.225
Trigger measurement Timing Chart 5 Timing Chart 6 Timing Chart 7 Timing Chart 8
(External) p.226 p.227 p.228 p.229
Trigger measurement Timing Chart 9 Timing Chart 10 Timing Chart 11 Timing Chart 12
(RS-232C) p.230 p.231 p.232 p.233
Timing Chart 1
Measurement mode Hold&Logging
Continuous measurement Free

Measurements are made at a fixed interval when the Controller is in the Measurement mode,
and then the results are output.Hold measurement is not performed.

Megsurement time

: S—— % XXX i XX XX
: _ AR AR W

> Calouation A x4 XY \x NG >§» NCHRY Y CRD
§ Terminal block output \ \ \ \ \ \ \

3 pnaiogoupul | | X WYX XS XY XV XV X6 XV X
g? PROFILE command PROFILE command

(7]

(received by Controller) |

PROFILE data

{4 PROFILE data( *1
(sent by Controller) (1)

RUN output OFF
ON

BUSY output OFF
ON

*1 Profile data for which arithmetic processing has been completed when the PROFILE command is
received is transmitted.
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Timing Chart 2

Measurement mode Hold&Logging

Continuous measurement Hold (External)

Hold measurement is performed at the timing when the TRG signal of the terminal block is input
during a continuous measurement.

Assuming the measurement duration is specified to three times the measurement time (*1)

TRG of OFF
terminal block ON I—,

Measurement time OFF —|
(internal signal) ~ ON

Measurement time
\ \

Image acquisition S<

Calculation processing X

<
<
<

P

\

Terminal block output (*2)
Analog output
(OUT for which hold is set)

[72]

m

Terminal block output 2

Analog output X >< ¥ >< v >< v >< o

(OUT for which no hold is set) 4

o

OFF -

GATE output ON §

N g'

GATE o

ON delay ON time g

. =

PROFILE command PROFILE command o

(received by Controller) { )
PROFILE data

(sent by Controller) ¥ PROFILE data(*3) >—

RUN output OFF
ON

BUSY output OFF
ON

*1 Specify the measurement duration to 200 ms when the measurement time is 100 ms in order to set it
to three times the measurement time.

*2 ALL-PASS and ERROR outputs are always output at the timing when "hold" is set.

*3 Profile data for which arithmetic processing has been completed when the PROFILE command is
received is transmitted.
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Timing Chart 3

Measurement mode Hold&Logging

Continuous measurement Hold (Self)

Hold measurement is started when the measurement result matches with the trigger conditions
during a continuous measurement.

Assuming the measurement duration is specified to three times the measurement time (*1)

This result matches with
Megsurement time  the trigger condition.

S
Image acquisition I \X \>< >< § \>< \>< \>< \>< ><
N N N |
Calculation ] \
processing :><¥ ‘\X& \ito' L \\>_< v \i_< v \)!(\X' XY X X ><
Terminal block output (*2) ¥ — .
Analog output \ \ \ \ ! Output value according to the hold setting
(OUT for which hold is set) :
Terminal block output E E
Anclog output ] < ] ¥ 3 { ¥ {
(OUT for which no hold is set) :>< >< >'< >< >< >E< \>< >< >< ><
GATE output OFF i
GATE =~ GATE
ON delay ON time
PROFILE command

(received by Controller) /

PROFILE data

(sent by Controller) Y PROFILE data )

(*3)

suey) buiwi] ERNIIRE

RUN output OFF
ON

s LT EEPEEERS B o

PROFILE command E

BUSY output OFF
ON

*1 Specify the measurement duration to 200 ms when the measurement time is 100 ms in order to set it
to three times the measurement time.

*2 ALL-PASS and ERROR outputs are always output at the timing when "hold" is set.

*3 Profile data for which arithmetic processing has been completed when the PROFILE command is
received is transmitted.
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Timing Chart 4

Measurement mode Hold&Logging

Continuous measurement Logging

Measurement values are accumulated and output according to the logging settings during a
continuous measurement. When the hold conditions are specified, the corresponding values are
held, accumulated, and then output.

Assuming the sampling interval is set to three samples

*1
*2
*3

Meagsurement time

Image acquisition \X \>< \X \><

-
XJ/
/5<
;/
/:/%

Calculation processing * v M

Accumulated data
(OUT for which hold is set)

N H V'"‘\""\""
Accumulate values according to the hold senng%\ \ \

>(I~Accumulate data once every hree measurements

Output value accordlng to the hold setting
pe

Xy Xe Xy Xv Xy Xv X

Terminal block output

_ X
Aot —X
_ X
_X

(OUT for which hold is sef)

Accumulated data
(OUT for which
no hold is set)

R b

Terminal block output (*1)
Analog output
(OUT for which no hold is set)

GATE output OFF
("2)

PROFILE command
PROFILE d
comman

(received by Controller) / \
PROFILE data

(sent by Controller) ¥ PROFILE data (*3) >

sueyn buiwi] EENOTRELS

RUN output OFF
ON

BUSY output OFF
ON

ALL-PASS and ERROR outputs are always output at the timing when "no hold" is set.

The GATE output does not function at logging.

Profile data for which arithmetic processing has been completed when the PROFILE command is
received is transmitted.
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Timing Chart 5

Measurement mode Hold&Logging
Trigger measurement Free
(External)

Measurement is performed once when the TRG signal of the terminal block is turned on and the
results are output.

TRG OFF —l—,
of terminal block  ON

Up toi Measurement time
10 m§: >
Image acquisition —i—<—\\'

|

Calculation processing

Terminal block output
Analog output

PROFILE data
(sent by Controller)

¥ PROFILE data

RUN output OFF
ON L

OFF
BUSY output
& ON

suey) buiwi] ERNIIRE
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Timing Chart 6

Measurement mode Hold&Logging
Trigger measurement Hold (External)
(External)

Images for the set measurement time are obtained from the TRG signal input of the terminal
block and hold measurement is performed.

Assuming the measurement duration is specified to three times the measurement time (*1)

TRG OFF —|
of terminal block ON |

Measurement time OFF _l ,7

(internal signal) ~ ON

Measurement time

|

Image acquisition

>

Calculation : i T \
processing i i :\ {
B s S e S
Terminal block output (‘2) ! v i : 0 : \
Analog output | : : : | : 3 Output value according to the hold setting
(OUT for which hold s set) : 5 0 4 0 i (7]
. : ! : - : 8
P P P 9
Terminal block output ' ! i : i : \ (:3|
Analog output j 0 Xv v X¥ : g XY =z
(OUT for which no hold i sef) ; n ' y ' : ] hd
5 ; : j j : b o
GATE output ON E | E E E E E I._,. g
: ; ! : ' : I : @
! i ' : ' : Lo : 0
' ! H ! ! ' b >
: ; : - ! | GATE ~ GATE D
; ; | ; ' ' ONdelay ONtime 7y
PROFILE data : : —\ : . : —\
(sent by Controller) E E 7 E = : E i
OFF ' i | i | :
RUN output A _!_,
OFF
BUSY output O 1

*1  Specify the measurement duration to 200 ms when the measurement time is 100 ms in order to set it
to three times the measurement time.
*2 ALL-PASS and ERROR outputs are always output at the timing when "hold" is set.
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Timing Chart 7

Measurement mode Hold&Logging
Trigger measurement Hold (Self)
(External)

Measurement is performed according to the TRG signal of the terminal block, and hold
measurement is started when the measurement result matches with the trigger conditions.

Assuming the measurement duration is specified to three times the measurement time (*1)

L |

TRG OFF
of terminal block ON

Measurement  This result matches with

the trigger condition.

Image acquisition

Calculation
processing

Terminal block output (*2)
Analog output
(OUT for which hold is set)

+ Output value according to the hold setting

Terminal block output i |
Analog output 0
(OUT for which no hold is sef) 0

GATE output OFF
ON

e
GATE GATE
~ ONdelay ON time

e

PROFILE data
(sent by Controller)

=/

suey) buiwi] ERNIIRE

RUN output og; —I_, || I—, ||
__#

BUSY output OFF
ON

*1 Specify the measurement duration to 200 ms when the measurement time is 100 ms in order to set it
to three times the measurement time.
*2 ALL-PASS and ERROR outputs are always output at the timing when "hold" is set.
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Timing Chart 8

Measurement mode Hold&Logging
Trigger measurement Logging
(External)

Measurement is performed according to the TRG signal of the terminal block, and measurement
values are accumulated and output according to the specified logging conditions. When the hold
conditions are specified, the corresponding values are held, accumulated, and then output.

Assuming the sampling interval is set to three samples

TRG OFF
of terminal block ON

Measurement
time

Image acquisition

Calculation
processing

E_|L 5=

Accumulated data
(OUT for which hold is sef)

\s Accumulate valué;ls according to the hold setting.

|

Output value ageording to the hold setting

Terminal block output
Analog output
(OUT for which hold is set)

=1

—

ui

Accumulated data
(OUT for which no hold is set)

=

Accumulate data once every three measurements

]
=
:

RUN output og; 1] || I—, I—, [

Terminal block output (*1)
Analog output
(OUT for which no hold is set)

Pr——
o
—

sueyn buiwi] EENOTRELS

GATE output OFF
(2) ON

PROFILE data
(sent by Controller)

B
'y 1

R B e e R R B D T

|
1
—1

BUSY output OFF
ON

—

*1 ALL-PASS and ERROR outputs are always output at the timing when "no hold" is set.
*2 The GATE output does not function at logging.
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Timing Chart 9

Measurement mode Hold&Logging
Trigger measurement Free
(RS-232C)

Measurement is performed once when the CAPTURE command of RS-232C is entered, and
then the results are output.

CAPTURE command
CAPTURE command —\

(received by Controller)

Measurement time

Image acquisition

Calculation
processing

Terminal block output
Analog output

PROFILE command
(received by Controller)

Y PROFILE data

RUN output ©FF
ON L

OFF
BUSY output -]
outpu ON

suey) buiwi] ERNIIRE
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Timing Chart 10

Measurement mode Hold&Logging
Trigger measurement Hold (External)
(RS-232C)

After the TRG signal of the terminal block is input, hold measurement is performed based on the
measurement results obtained by the CAPTURE command of the RS-232C.

Assuming the measurement duration is specified to three times the measurement time (*1)

TRG OFF
of terminal block  ON

Measurement time OFF —l ,7

(infernal signal)  ON

CAPTURE
command
(received by Controller)

)
-]

.

Measurement time
]

Image acquisition

Calculation
processing

Terminal block output (*2)
Analog output
(OUT for which hold is sef)

Terminal block output
Analog output
(OUT for which no hold is set)

GATE output OFF
ON

sueyn buiwi] EENOTRELS

GATE
ON time

PROFILE data
(sent by Controller)

OFF h
RUN output ON

BUSY output Og; _I |'i n l—

*1 Specify the measurement duration to 200 ms when the measurement time is 100 ms in order to set it
to three times the measurement time.
*2 ALL-PASS and ERROR outputs are always output at the timing when "hold" is set.
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Timing Chart 11

Measurement mode Hold&Logging
Trigger measurement Hold (Self)
(RS-232C)

Hold measurement is started when the result obtained by triggering the CAPTURE command of
RS-232C matches with the trigger conditions.

Assuming the measurement duration is specified to twice the measurement time (*1)

This result matches with the trigger condition.

CAPTURE
command
(received by Controller)

I

Measurement time

Image acquisition

Calculation
processing

JER | S
1

; <

|

1

I

|
N

1

Terminal block output (2)

Analog output - I L ' Y+ Output value according to the hold setting
(OUT for which hold is set) ] ' y T 1 0 | i '
% Terminal block output ; : \ E | \ ; E x ; :
2 Analog auft ‘ E E X+ : X : X* s E i
o (OUT for which no hold is set) ' ' ' ] \ D ' 0 !
= A Lo o Lo
o OFF — — — —
5 GATE output ON | : ! E ; ' E . . E 0
3 Lo o A P
5 ' ; : ' ' L ere———» ! ;
@ P b . 1GATE GATE N
g_) : ' ' ! i 'ON dela ONtime '
] v Lo P b
7 Lo . pa— —
PROFILE data b P b b
(sent by Controller) , : /\:/\ : i /\:/\ ' i /\:/\ : ] /\:’\
OFF L . F o
RUN output
output =7 ! | l
OFF ' ' ' —
BUSY output ON |_| |_| |_|

*1 Specify the measurement duration to 100 ms when the measurement time is 100 ms in order to set it
to twice the measurement time.
*2 ALL-PASS and ERROR outputs are always output at the timing when "hold" is set.
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Timing Chart 12

Measurement mode Hold&Logging
Trigger measurement Logging
(RS-232C)

Measurement is performed according to the CAPTURE command of the RS-232C, and
measurement values are accumulated and output according to the specified logging conditions.
When the hold conditions are specified, the corresponding values are held, accumulated, and
then output.

Assuming the sampling interval is set to three samples

CAPTURE
command
(received by Controller)

B

]
]

Measurement time

&

Image acquisition

Calculation
processing

g
_

ik - TG

Accumulated data
(OUT for which hold is set)

Terminal block output E E
Analog output
(OUT for which hold is set)

)k Accumulate values according to the hold setting.
v

Output value according to the hold setting

Accumulated data

){]\4 Accumulate data once every three measurements
(OUT for which no hold is set)

BN

!

I

OFF ’ I—
RUN output ON ,I II }
BUSY output Og; ] I I M |—

Terminal block output (*1)
Analog output
(OUT for which no hold is set)

> | |

——erF———1 1

sueyn buiwi] EENOTRELS

GATE output OFF
(2)

PROFILE data
(sent by Controller)

‘T101

*1 ALL-PASS and ERROR outputs are always output at the timing of "no hold" is set.
*2 The GATE output does not function at logging.
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SECTION 7

Troubleshooting and Maintenance

Troubleshooting

This section lists the errors that may occur during Controller operation, along with their probable causes

and remedies.

The letters used in the reference page column represent the following reference materials:

Setup: Setup Manual

Operation: Operation Manual (this manual)

confirming the following points.
* Are the sensor cables connected to the Controller?
* |s the sensor cable disconnected from the sensor?

Error message Causes and remedies Reference
This controller is not Z550. The dip switch setting is incorrect. Set it correctly. Setup:p.20
No edge detected. * |s the workpiece inside the measurement range? Setup:p.28
Redo settings. * |s the measurement performed correctly? Operation:
Check this on the Image Monitor screen. p.26
Reason:
The edge to be determined as the reference position could not be
found during reference registration.
Environment is set to select On the [System/Environment] screen, check whether [Scene] has been | Operation:
scenes via terminal block. set correctly.Change the setting to [Console] in order to input the scene | p.177
switch command from RS-232C.
The reference position has been | If [Meas set] has already been set, verify that the settings are Operation:
updated. correct. p.70
Check the settings for Reason:
measurement items. Changing the [Reflectance correct/Reference] setting may affect the
specification of [Meas set].
The reference height and If [Meas set] has already been set, verify that the settings are Operation:
position has been updated. correct. p.70
Check the settings for Reason:
measurement items. Changing the [Height & Pos correct/Reference] setting may affect
the specification of [Meas set].
Too many items to register. Perform settings after deleting unnecessary items. Operation:
Perform registration after Reason: p.99
deleting unnecessary items. The number of measurement points exceeds the allowable limit of
the Controller.
No measurement point * |s the workpiece inside the measurement range? Setup:p.28
detected. * |s the measurement performed correctly? Operation:
Redo settings. Check this on the Image Monitor screen. p.26
Reason:
The measurement point to be determined as the reference position
could not be found during reference registration.
Measurement method will be Data integration cannot be ensured when the sensor installation -
changed. method is changed. All settings for scene data are returned to their
All scene data will be cleared. default settings.
The detect method has been If [Reference] for [Height & Pos correct] or [Reflectance correct], or [Meas | Operation:
updated. set] has already been set, verify that the settings are correct. p.56
Check the settings for Reason: p.70
measurement items and correct | Changing the detection method ([Height] or [Reflectance]) may
data. affect the specification of [Reference] and/or [Meas set].
No sensor connected. Turn the power supply off, and then restart the Controller after Setup:p.18
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Error message Causes and remedies Reference
Sensor connection status has To restore the previous connection conditions, turn off the power to | -
changed. the Controller once, and then turn it on again after confirming the
Click [Continue] to return all following items.
settings to their default values. | ¢ Check that the same model of sensors are connected.
* Check that the same number of sensors are connected.
To change the connection conditions, select [Continue].The settings
are initialized and the Controller is started.
Changing sensor installation Data integration cannot be ensured when the sensor installation -
initializes all scene data. method is changed. All settings for scene data are returned to their
OK? default settings.
Downloaded data is invalid. Although the download function is on, the sensor information has not | Operation:
Data will be loaded from sensor. | been downloaded to the controller. p.181
Download the sensor information using [System/Download].
Measurement is not possible. Check whether or not the workpiece is inside the measurement Setup:p.28
Reset the reference workpiece. |range.
Reason:
A measurement error occurred when workpieces were measured for
calibration.
Adjustment range exceeded. Perform calibration again so that the span and offset are within the | Operation:
Calibration is not possible. range for which compensation is possible. p.100
Reason:
The span and offset are beyond the range for which compensation is
possible and calibration cannot be performed.
Communication error. Stop operating the Controller and turn the power supply off, then Setup:p.38
attempt to operate it again after confirming the following items. Operation:
* |s the cable wired correctly? p.196
* Are the communications settings the same as those of the external
device?
* |s the external device operated correctly?
Reason:
Data transfer between the Controller and an external device was
interrupted because a communication error occurred.
If the error cannot be corrected after checking, the Controller may
have been damaged. Please consult our branch office or dealer.
Communication data is wrong. | Select the correct transfer file and re-execute the data transfer. -
Reason:
The wrong file has been selected.
The slant correct data has been | If [Reference] for [Height & Pos correct] or [Reflectance correct], or | Operation:
updated. [Meas set] has already been set, verify that the settings are correct. | p.60
Check the settings for Reason: p.64
measurement items and correct | Changing [Slant correct] (enable/disable) may affect the settings of | p.70
data. [Reference] for [Height & Pos correct] or [Reflectance correct], or
[Meas set].
Sensor not supported. Check whether or not the model of the sensor used is compatible. Setup:p.18
Reason:
An incompatible sensor has been used.
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

The following table outlines the changes made to the manual during each revision. Page numbers refer

Cat. No. Z190-E1-02

to the previous version.

Revision code

Revision code

Revision date

Revised content

01

October, 2003

First edition

02

May, 2005

Page 198: Corrected “nm” to “um” in table.
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