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Thank you for purchasing the SHARP IV-S30 compact image sensor camera (IV-S33M controller). Read this
introductory user's manual carefully to thoroughly familiarize yourself with the functions and proper procedures
for operation.
Store this user's manual in a safe place. We are confident that the manual will be helpful whenever you
encounter a problem.
In addition to this manual, there are two other IV-S30 manuals as follows. Read them in conjunction with this
manual.

IV-S30 (IV-S31M/S32M/S33M)

IV-S30 (IV-S31M/S32M/S33M)
User’s Manual (Introduction and Hardware )
User’s Manual (Function and Operation: This manual)
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Notes

- This manual was written with the utmost care. However, if you have any questions or
inquiries concerning the product, please feel free to contact our dealers or service agents.

- Copying all or part of this booklet is prohibited.
- The contents of this manual may be revised or modified for improvement without prior

notice.



Software  version
[1] Software version of IV-S33M

This manual describes the IV-S31M/S32M using software version V2.02.
The upgrade details (functions added to version V1.15) for the IV-S31M/S32M software (system
program) are as follows.

 Newly added functions in software version V2.02 (compared with V1.15)
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Differences between types of controllers

(" ": Compatible/available, "-": Not compatible/unavailable)

* The gray search times given above are true when the search area is 256 x 256 pixels, the model is 64 x 64
pixels, and the contraction value is set to 3.

A table of controller (IV-S31M/S32M/S33M) functions is shown on pages 1-28 and 1-29.
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[2] Upgrade details
(1) IV-S33M
This manual describes the IV-S33M using software version V1.01.
The upgrade details (functions added to version V1.00) for the IV-S33M software (system program)
are as follows.

  Newly added functions in software version V1.01 (Compared with V1.00)
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1-1  Setting and operating procedures
The setting and operating procedures are outlined below.

Chapter 1: Setting and Operating Outline

1 System design  (Ref. section)
- Measurement program (positional deviation 
  measurement, degree of match inspection, etc.)
- Number of cameras, externally connected devices,
  system components
- Input/output (start measurement input, result
  output, object type change, etc.)

- Lighting equipment, light level, shutter speed, lens, etc. 

1-2 Measurement programs

3-1 Basic system configuration

3-2 System configuration examples  

5-2 to 4 Connection, installation, 
             and wiring methods * 1

Chapter 20 Troubleshooting

Chapter 20 Troubleshooting

See the setting procedures start-
ing on page 3-1. 

2 Installation/assembly

4 Select menu

- Cameras and monitor connections to the IV-S30 main
  housing
- Installation of the IV-S30 main housing and camera body
- Connection of a power supply, input/output terminals 
  and external devices

5 Environment settings

- Input/output conditions related to external devices 
(Measurement start method, communication 

  conditions, etc.)

6 Setting the conditions for each object type

- Object type No. specification 
- Setting measurement program conditions
  (measurement 0 to 4)
- Setting system total numerical calculations
- Setting final output conditions
- Setting system and input/output conditions

7 Operation

8 Test/inspection

9 Maintenance

- Selection of STANDARD MENU and SIMPLIFIED MENU 1-2 Method for selecting the menu 
(standard/simplified) configuration 

* 1

* 2

* 1 See the IV-S30 (IV-S31M/S32M/S33M) 
User’s Manual (Introduction and 
Hardware).

3 Turning ON the power supply
 (for the IV-S30 controller and monitor)

* 2 For operation methods using the simplified menus, see the 
"IV-S30 (IV-S31M/S32M/S33M) User’s Manual 
(Introduction and Hardware)."

Chapter 17 Settings the 
Input/Output Conditions 

5-1 Installation conditions * 1

Chapter 1 Setting and Operating 
Outline

Chapter 2 Setting the Operating and 
System Conditions

Chapter 17 Setting the Input/Output 
Conditions 

Chapter 18 Communication (General 
Purpose Serial Interface)

Chapter 19 Computer Link

Chapter 3 Setting Measurement
                 Conditions
Chapter 4 to 14 Each measurement 

program
Chapter 15 Numerical Caluculations
Chapter 16 PC Function

- Operation conditions
(Image caputuring methods, measuremat result display 
methods, etc.)
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1-2 Method for selecting the menu configuration

(1) When power is first turned ON after the machine is delivered
When power is first turned ON after the machine is delivered, the [SELECT MENU] screen will
appear.

- For details about the method for using the simplified menus, see the IV-S30 User’s Manual
(Introduction and Hardware).

Notes

- If you have saved the configuration data in flash memory by selecting the "SAVE" item, the
next time you turn ON the power, the MAIN OPS MENU you selected will be displayed
automatically.

1 To select the standard menus 
configuration 
1. Move the cursor to the [1STANDARD 

MENU] item with the up and down 
keys, and press the SET key.
- The standard mode [MAIN OPS 

MENU] screen will appear.

2 To select the simplified menus configuration
1. Move the cursor to the [2SIMPLIFIED 

MENU] item with the up and down keys, 
and press the SET key.
- The [SIMPLIFIED MENU] screen will 

appear.

[SELECT MENU]
1STANDARD MENU (STD RUN-MENU)
2SIMPLIFIED MENU (SEL EASY MENU)

[SIMPLIFIED MENU]

1MEAS OBJ POSITIONING EXISTENCE
2SELECT CAMERA CAM1 CAM1&2�
3XY CORRECTION NO YES

OPS-MENU

Power ON

[SIMPLIFIED MENU]

[SELECT MENU]

　　T.IMG  C1  L

       　VX.X
 �
�

(TYPE00)

MEAS   0000ms   2000-08-01 10:30

MEASURE  0  CAM1 NO

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�

OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY
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1. Move the cursor to the "2SIMPLIFIED MENU" 
item with the up and down keys, and press the 
SET key.
- The [SIMPLIFIED MENU] screen will 
appear.

2. As described on the previous page, select each 
item that you want to specify, and press the 
SET key.

[SELECT MENU]
1STANDARD MENU (STD RUN-MENU)
2SIMPLIFIED MENU (SEL EASY MENU)

�

�

1. Move the cursor to the "5STD → SELECT 
MENU" item on the [SYSTEM COND] menu, 
and press the SET key.

2. Select the "EXEC" item, and press the SET 
key. The [SELECT MENU] screen will appear.

Move the cursor to the "SYS-CND" item on the MAIN OPS MENU screen, and press the SET key.

�

�

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)
3COMPUTER LINK (TO NEXT SUB-MENU)
4INITIALIZATION ALL-INIT  INIT-RAM
5STD→SELECT MENU EXEC�
 ��

�

�

�

1. Move the cursor to the "5SIMPLE MENU → 
STD" item on the [SYSTEM COND] menu, and 
press the SET key.

2. Select the "EXEC" item, and press the SET key. 
The [SELECT MENU] screen will appear.

Move the cursor to the "SYS-CND" item on the MAIN OPS MENU screen, and press the SET key.

[SYSTEM COND]

1SERIAL OUTPUT NO  PC-LINK  SERIAL
2COMM.SET  (TO NEXT SUB-MENU)
3COMPUTER LINK  (TO NEXT SUB-MENU)
4INITIALIZATION  ALL-INIT  INIT-RAM
5SIMPLE MENU→STD   EXEC
�

1. Move the cursor to the "1STANDARD MENU" 
item with the up and down keys, and press the SET 
key.
- The [MAIN OPS MENU] screen with the 
standard menus will appear.

[SELECT MENU]

1STANDARD MENU (STD RUN-MENU)
2SIMPLIFIED MENU (SEL EASY MENU)

(2) Changing the screen from the standard menus to the simplified menus configuration

Notes

- Make sure to SAVE the system configuration data after you change from the standard menus
to the simplified menus configuration. Otherwise, your selection of the simplified menus
configuration will be ignored the next time you turn ON the power.

- When you change the IV-S30 configuration from the standard menus to the simplified menus,
the data will be saved into the RAM.

(3) Changing from the simplified menus to the standard menus configuration

To select whether "POSITIONING" or "EXISTENCE" is displayed on the simplified menus, select the
[2 SIMPLIFIED MENU] item on the [SELECT MENU] screen, and specify each item you want to
appear on the simplified menus.

Notes

- Make sure to SAVE the system configuration data after you change from the simplified menus
to standard menus configuration. Otherwise, your selection of the standard menus
configuration will be ignored the next time you turn ON the power.

- The items that you selected for display on the simplified menus will be saved when the screen
configuration is changed to the standard menus.
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1-3  Screen specifications
[1] Operation (run) screen

After selecting the "STANDARD MENU" and save it (see page 1-2), supply power to the controller (IV-
S31M/S32M/S33M), and the MAIN OPS MENU (startup screen) will be displayed on the monitor.
- Before applying the power, make sure that the power cable, monitor cable, camera cables, and

remote key pad have been connected to the controller.

2 The results of the programmable output (auxiliary relay C116) are displayed.
If C116 has not been set, the results of C112 are output.  - See page 16-8

3   T  C1  L  æ

Display

OK

NG

"OK" is displayed when all of the individual evaluation results are acceptable.

"NG" is displayed if any single evaluation result is unacceptable.

(Error 
message)

Description

4   LOCK  FULL VX.X  Ë

5   C1= 002.2  OK

- This item is displayed when the light level monitor "MNTR LIGHT LVL" on the
  [OBJECT TYPE SYS.] menu has been set to "YES." - See page 3-31 

6  Measurement No. (0 to 4), camera No. (1 or 2) and measurement program name

Average light level and judgment result (OK/NG)
Camera No. (C1 = camera 1, C2 = camera 2)

Flashes during communications
System program version number
Image capture modes (Fixed "FULL" for the IV-S31M/S32M):
 FULL = full, HALF = half, F+H = Full + half.
Run menu is locked ("LOCK" is not displayed when the screen is unlocked.)

An error code and the measurement number that caused the error are 
displayed on the upper line. The error message is displayed on the lower line.

Operation status display: ○ flashing = running, 
Image brightness:  H = Original brightness of captured image

L = Brightness reduced to half that in the captured image
Output monitor status: C1 = Camera 1, C2 = Camera 2, C1/C2 = Camera 1 & 2

NG = NG image, C1/NG = Camera 1 & NG image
Image display mode: F = Freeze mode, T = Through mode (raw images), 

N = No camera input (To change between F and T 
modes, press the SEL key.)

(1) MAIN OPS MENU screen

- To display a dynamic image on the MAIN OPS MENU, set the through image function to "Yes." - 
See page 2-10.

T.IMG  C1 L        �
LOCK  FULL  VX.X       �

C1=002.2 OK

C2=100.0 OK

NG IMG 0(X)

(TYPE00)AREA1

OK
MEAS  XXXXms 2000-08-01 10:30

MEASURE 0  CAM1 POSI-DEVIATION

CHG-MEA  CHG-REG   CHG-RST    CHG-C1       CHG-C2          CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND   SYS-CND     CHG-TYPE  NG-IMG-DSP  NEXT-NG    MANL-MEAS

 X0~7  Y0~7 READY

Display measurment 
result for each 
measurement 
program

�

1

2

8

9

7

3

4

5

0
6

1 Object type No. ((IV-S33M: 00 to 63, IV-S32M: 00 to 31, IV-S31M: 00 to 15) and the name assigned by 
the user for each object type.
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7 Menu bar

*1: These functions are displayed and can be used when an IV-S32M/S33M is being used.

8 The screen shows the total measurement time which is determined by the following times (from
measurement start to measurement end).

In order to speed up the measuring time, 1 increase the shutter speed, 2 select partial capture of
the CCD image, and 3 set NO for each of the result displays (message display, pattern display).
When the IV-S33M is used, you can also 4 use a high-speed camera, and 5) select the half
mode.

When the IV-S32M/S33M is used, the date and time are displayed on the screen.
  [E.g.] 2000-10-01 10:30 - 10:30 October 1, 2000

CCD exposure time
(Shutter speed) 

CCD image 
capture time

Measurement result 
display time

Actual measurement time

Input I/F = Monitor display measurement time
with serial/CCD trigger

Input I/F = Monitor display measurement time with parallel input

Type change
time

(Only when changing type)

Image
processing time

Serial output time

rabuneM noitpircseD
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egnahctnem

ehtforedroehtnihguorhtdelcycebnacstlusernoitaulavefoyalpsidehT
.syeknwoddnapuehtgnisusrebmuntnemerusaem

1MAC0ERUSAEM( → 2MAC0ERUSAEM → 1TNEMERUSAEM →
2TNEMERUSAEM → 3TNEMERUSAEM → )4TNEMERUSAEM

GER-GHC
noitartsiger(
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0 With the IV-S32M/S33M, the NG image number and the total number of NG images registered
are both displayed.
- To display these, select "YES" for the NG image registration. (Each object type) - Page 3-36
- The NG image register No. can be changed using the menu bar.

ËËËËË Image display area
The size of the area where the image is displayed on the monitor is 512 pixels (horizontal) × 480
pixels (vertical).

ËËËËË Evaluation condition change screen
On the MAIN OPS MENU screen (page1-4), select the "CHG-EVAL" item on the menu bar.  You
can display the evaluation condition change menu by pressing the up and down keys (see the
previous page).

- Press the SET key. The cursor will move to the area containing the phrase "evaluation condition
change menu during operation." You can change the settings for the evaluation conditions.

- At this time, the screen display will look the same as the normal MAIN OPS MENU, except for
the area marked "evaluation condition change menu shown during operation."

X axis

512

48
0

Y
 a

xi
s

Origin (0, 0)

(511, 479)

(Unit: pixels)

T.IMG  C1 L        

LOCK  FULL  VX.X        

C1=002.2 OK

C2=100.0 OK

NG IMG 0(X)

(TYPE00)AREA1

OK
MEAS  XXXXms 2000-08-01 10:30

MEASURE 0  CAM1 POSI-DEVIATION

CHG-MEA  CHG-REG   CHG-RST    CHG-C1       CHG-C2          CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND   SYS-CND     CHG-TYPE  NG-IMG-DSP  NEXT-NG    MANL-MEAS

X0~7  Y0~7 READY

�
Display evaluation 
condition change 
menu while in 
operation

(Screen on the IV-S33M)

9 Display the measured results for each mesurement program
- If you save*2 the set conditions, "measured result screen" and "Image brightness: H/L" on the

MAIN OPS MENU (operation screen), your settings will be restored whenever the power is
turend ON.
*2 To save the data, enter the "SAVE" item on the [TYPE RUN COND],  [TYPE MEAS COND],

or [SYSTEM COND] menus.
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(2) NG image display screen (IV-S32M/S33M)

When the IV-S32M/S33M is used, move the cursor to the menu bar "NG-IMG-DSP" on the MAIN
OPS MENU (page 1-4), and press the SET key. The screen will change to the NG image display
screen. When the measuring stops, you can see the NG images already registered.

- To display the NG image while measuring, see "Displaying NG images on the MAIN OPS menu".
- See 1-18.

Note: Please do the following to display NG images on the screen.
1. Before entering this screen, you must set the "1REGST NG IMG" on the [OBJECT TYPE

SYS] to "YES."
2. Change the image display in the upper right of the screen to "F.IMG" (static image) by

pressing the SEL key. - See 1-17.
3. NOTE WELL that while an NG image is being displayed, the IV-S30 cannot start another

set of measurements.

- For details about the menu bar on the screen above. - See page 1-21.

F.IMG C1 L
 FULL VX.X

NG.IMG 0(X)
2000-08-01 10:25

(TYPE00)AREA1

OK
MEAS  XXXXms 2000-08-01 10:30

MEASURE 0  CAM1 POSI-DEVIATION

X0~7  Y0~7 READY

�
Display measurment 
result for each 
measurement 
program

CHG-MEA  CHG-REG  CHG-EVAL  NEXT-NG  RE-EXAM  DEL NG  DEL ALL N　�
OPS-MENU
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[2] Menu configuration

*1 You can return to the MAIN OPS MENU from any menu screen in the 2nd or 3rd layer.
*2 You can directly access the evaluation conditions from the image setting conditions, such as the

gray scale search, edge inspection, and binary area conditions.
*3 The measurement programs that can execute a distance and angle measurement are as follows:

Positional deviation measurement, degree of match measurement, and object identification by
binary conversion (center of gravity), multiple position measurement, multiple degree of match
inspection.

- The numbers shown inside parentheses are reference page numbers.
- For the details about the simplified menu configuration, see the "IV-S30 User’s Manual (Introduction

and Hardware)."

[GRAY-SCALE COND]
 (4-3 etc.) *2
[EDGE DETECT COND]
 (4-4 etc.) *2
[BINARY AREA COND]
 (8-3 etc.) *2
[EVALUATION COND]
 (3-16)
(including serial output settings)
[DISTANCE&ANGLE COND]
 (Chapter 14) *3
[NUMERIC CALC COND]
 (15-2)
[OUTPUT COND] (16-3)

[FINAL CALC COND] (15-10)

[FINAL OUTPUT COND] (16-11)

[CCD TRIGGER COND] 
 (17-18)

[LIGHT LEVEL COND] (3-31)

First layer 
(MAIN OPS MENU)

MAIN OPS MENU
(1-4)

EVALUATION 
COND CHANGE

(1-6)
PC MONITOR

(16-19) 
NG-IMAG-DISP
          (1-21)

Second layer 
(Upper and lower, two window style)

     Upper screen
[SYSTEM COND] (1-13, 2-14)
1I/O CONDITIONS
2COMM. SET
3COMPUTER  LINK
4INITIALIZATION (2-15)
5STD → SELECT MENU (1-3)
6SELF-DIAGNOSIS (2-16)
7GAIN-OFFSET
8TIME(2-17)
9CAMERA TYPE(2-19)

[TYPE RUN COND](2-1 to 2-13)

[TYPE MEAS COND] (3-1)
1OBJECT TYPE NO.
2SELECT CAMERA
3IMG PRE-PROCESS
3MEASURE 0 CAM1
4MEASURE 0 CAM2
5MEASUREMENT 1
6MEASUREMENT 2
7MEASUREMENT 3
8MEASUREMENT 4
TITLE etc.

     Lower screen

[I/O CONDITIONS] (17-1)
[SET COM PARM] (17-19)
[COMPUTER LINK] (17-20)

[GAIN-OFFSET] (2-18)

[IMG PRE-PROCESS]
[MEASUREMENT 0 CAMERA 1] 
 (1-11)
1MEAS SELECTION
2COMPARE IMGS (3-23)
3CHNG LIGHT LEBEL (3-14)
4SPACE FILTER (3-10)

[TYPE MEAS COND] 

[POSITION CORRECTION] (3-26)

[MEASUREMENT 0 CAMERA 2] 
(The items displayed are the same 
as for MEASURE 0 CAM 1.)
[MEASUREMENT 1] (1-11)
1MEAS SELECTION
2SELECT CAMERA
3CHNG LIGHT LEBEL (3-14)
4SPACE FILTER (3-10)

[TYPE MEAS COND]

[MEASUREMENT 2 to 4]
(The items displayed are the same as for 
MEASUREMENT1.)

[TITLE registration] (3-30)

[I/O for each object type] (3-33)
1TRIG CCD START (17-17)
2CCD TRIG COND
3SHUTTER SPEED (3-33)
4SERIAL OUTPUT (17-21 to 24)
5SET SERIAL BLOCK (17-22)

[SYSTEM for each object type] (3-34)
1REGST NG IMG (3-36)
2HALT ON NG MEAS (3-37)
3MNTR LIGHT LVL (3-31)
4LIGHT LVL COND
5COPY (3-34) 
6INITIALIZATION (3-35)
7WINDOW PACKAGE MOVE (3-38)

Third layer
*1

*1

[ADJ.IMG GRAY] (3-18)

[MASK BINARY IMG] (3-19)

[COMPARE IMGS] (3-23)
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[3] Configuration of the setting conditions

Positional deviation 
measurement 

Operating 
conditions

System 
conditions

Object 
type 00

Object 
type 00

Object
 type 01

Object 
type 63

Measuring 
conditions

Object 
type 01

Object 
type 63

Measurement 0, 
camera 1
Measurement 0, 
camera 2

Measurement 1

Measurement 2

Measurement 3

Measurement 4

Same as "object type 00."

Same for "Measurement 00."

Camera 
1 and 2

Camera 1 
and NG 
images

Image pre-
processing (3-17)

Input and output for 
each object type

System for 
each object

- 

The numbers in parenthesies ( ) are page numbers for your reference.

Output monitor (2-2), image capture (2-4), message display (2-5), pattern 
display (2-6), binary image display (2-7), θ angle correction, image display 
(2-8), display operation screen (2-9), through display (2-10), extension 
function 1 (2-11), extension function 2 (2-12).

- I/O conditions (17-1)
Measurement start input I/F, parallel input X6, parallel input X7, strobe output, 
object type manual change (2-14)

- Communication setting (17-19)
Communication standard, communication speed, data length, parity, stop bit, 
station number

- Computer link (17-20)
Manufacturer, station number, top line of the written results

- Initialization (2-15), self-diagnosis (2-16), gain/offset (2-18), system time (2-17)
- Menu selection (1-2)

Standard menu / Simplified menu
- Camera setting (2-19)

Camera selection, image capture mode

M
ea

su
rin

g 
pr

og
ra

m

Same for Camera 1 and 2. However, 
"Measurement 0, Camera 2" is not 
available.

Positional deviation measurement, degree 
of match inspection, lead inspection, 
BGA/CSP inspection, area measurement 
by binary conversion, object counting by 
binary conversion, object identification by 
binary conversion, point measurement, 
multiple positions measurement, multiple 
degree of match inspection.

CCD trigger (17-17), shutter speed (3-33), serial 
output (17-22 to 23)

Register NG images (3-36), stop NG measurement 
(3-37), monitor light level (3-31), copying (3-34), 
initialization (3-35), move whole window at one time 
(3-38)

- See Chapter 4

See 
Chapters 
4 to 14.
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1-4 Setting the measurement programs

To execute a specific measurement program (positional deviation measurement, degree of match
inspection, etc.), select MEASUREMENT 0 to 4 on the "TYPE MEAS COND" menu.
- MEASUREMENT 0 only allows you to measure positional deviation.
- For details about the settings for each measurement program, see Chapters 4 to 14.
- Specify the conditions for distance and angle measurement in the positional deviation measurement,

the degree of match inspection, object identification by binary conversion (MEAS GRAV CENTR: YES),
multiple position measurement, and for multiple degree of match inspection.

 MAIN OPS MENU screen (See page 1-4.)

T.IMG  C1  L
            VX.X

NG  IMGS  0( 0)

(TYPE00)

MEAS   0000ms   1999-07-09 14:48
MEASURE  0  CAM1 NO

X0~7 X0~7 READY

To the next page

CHG-MEA   CHG-REG   CHG-RST   CHG-C1       CHG-C2     CHG-EVAL       CUSTOM-MNU
OPS-CND    MEA-CND  SYS-CND    CHG-TYPE  NEXT-NG  RE-EXAM-NG  MANL-MEAS     

Move the cursor to the "MEA-CND" item using the left and right keys, 
and press the SET key.

1. Move the cursor to item 1 us-
ing the left and right keys.

2. Select the object type No. (0 to 
63) that you want using the up 
and down keys.*

3. Move the cursor to "YES" using 
the left and right keys.
- Items 2 to 8 shown on the 

next page will be displayed.

A "X" mark will change to "O" 
when a corresponding object 
type is registered from No. (*).

[TYPE MEAS COND]

[OBJCT REG.LIST]

①OBJECT  TYPE  NO.  00(0~63) NO   YES

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
× × × × × × × × × × × × × × × ×�
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
× × × × × × × × × × × × × × × ×�

1
2 3

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
× × × × × × × × × × × × × × × ×�
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
× × × × × × × × × × × × × × × ×�

←�

*Object type No.
IV-S33M: 00 to 63
IV-S32M: 00 to 31
IV-S31M: 00 to 15
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To chapter 4 to 14

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM2
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

From the previous page

When you want to specify MEASUREMENT 0 (CAM1/2)
- The only measurement program available in this mode is "POSI-DEVIATION" 

1. Select item 4 or 5 using the 
up and down keys.

2. Select "NO" using the left and 
right keys.

3. Select item 1 on the lower 
half of the screen, and press 
the SET key.

4. Select the "POS-DEVIATION" 
item using the left and right 
keys, and press the SET key.
- "NO" in item 4 or 5 will 

change to "POS-
DEVIATION."

When you want to choose any of MEASUREMENT 1 to 4.
- You can select from 10 measurement programs. 

1. Select item 6, 7, 8, or 9 
using the up and down keys.

2. Select "NO" using the left and right 
keys.

3. Select item 1 on the lower half of 
the screen, and press the SET 
key.

4. Select the measurement program 
that you want to use using the left 
and right keys, and press the SET 
key.
- The "NO" in item 6, 7, 8, or 

9 will change to the measure-
ment program that you have 
set.

1

3 4

2

[TYPE MEAS COND]

[MEAS 0 CAM1 COND]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)
4MEASURE 0 CAM1 NO (MEAS-COND)  NO
5MEASURE 0 CAM2 NO (MEAS-COND)  NO
6MEASUREMENT 1NO (MEAS-COND)
7MEASUREMENT 2NO (MEAS-COND)
8MEASUREMENT 3NO (MEAS-COND)
9MEASUREMENT 4NO (MEAS-COND)

1MEAS SELECTION       NO　POSI-DEVIATION

�
�
�
2COMPARE IMGS NO　
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

 [MEASUREMENT 1]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)
4MEASURE 0 CAM1 NO (MEAS-COND)  NO
5MEASURE 0 CAM2 NO (MEAS-COND)  NO
6MEASUREMENT 1NO (MEAS-COND)
7MEASUREMENT 2NO (MEAS-COND)
8MEASUREMENT 3NO (MEAS-COND)
9MEASUREMENT 4NO (MEAS-COND)

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN  LOCK

�

1

3

2

4

*

* (Two positions marked)
When "CAM1&NG-IMG" 
is selected for "2 
SELECT CAMERA," the 
display will be different. 
- See page 3-3.

Displayed when the IV-S32M/S33M 
is used.
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1 1-5 Common operations for each menu
[1] Operations to return to the MAIN OPS MENU

You can let the screen return to the MAIN OPS MENU at one operation from any menu screen.

ËËËËË Menu display
[TYPE RUN COND] menu

ËËËËË Operation details
Move the cursor to the "OPS-MENU" item using the up/down and left/right keys. Then press the SET
key. The screen will return to the "MAIN OPS MENU."

[2] Saving data
All of the data such as measurement and evaluation conditions entered on the "TYPE RUN COND,"
"TYPE MEAS COND," and "SYSTEM COND" menus, can be saved into the IV-S30 flash memory.

ËËËËË Operation procedure
[SYSTEM COND] menu

1. On each menu screen, move the cursor to "SAVE" using the up/down and left/right keys, and
press the SET key.
- The following message will be displayed on the lower part of the screen.

DATA SAVE? (Do you want to save the data?) (YES=[SET]/NO=[ESC])

2. Press the SET key.
- The IV-S30 will start saving the data and the progress will be displayed on the bottom of the

screen.

When the data has been saved in the IV-S30 flash memory, the display will change from
"SAVING" to "COMPLETE SAVE."

REFERENCE IMG
SYSTEM I/O
OBJECT TYPE COND

■■�
■�
■■■■■■■■■■■□□□□□�

SAVING

1MONITOR OUTPUT  CAM1　CAM2　CAM1&2 (HORIZ VERT)
2CAPTURE IMG        PARTIAL-IMG　WHOLE-IMG　NO�
�
0EXTENSION FUNC.2 NO　DISPLAY+CURSOR(1  2)(000,000)

[TYPE RUN COND]

OPS-MENU　SAVE　LOCK

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)
�
9CAMERA TYPE  (TO NEXT SUB-MENU)

OPS-MENU　SAVE　LOCK

Displayed when the IV-S32M/S33M 
is used.
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[3] Lock the menu display

You can select whether or not to display menus on each of the menu screen.
Select the "LOCK" item on each menu screen to change the settings.

ËËËËË Operating procedure
"SYSTEM COND" menu

1. Move the cursor to "LOCK" using the up/down and left/right keys, and press the SET key.
- The screen for selecting whether or not to display each of the menus will appear.

2. Move the cursor to the item that you want to change using the up and down keys, and press the
SET key.

3. Select "YES" or "NO" using the up and down keys.
4. Repeat the steps 2 and 3 to change other menus.
5. Select the "RETURN" item using the up/down and left/right keys, and press the SET key.

- Items that are set to "NO" will not appear on the screen.

- The screen on the left will be
shown when "NO" is selected
for menus 5 to 7 on the
menu display setting screen.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)�
3COMPUTER LINK (TO NEXT SUB-MENU)
4INITIALIZATION   ALL-INIT  INIT-RAM  NG-IMG-INIT
5STD→SELECT MENU   EXEC�
6SELF DIAGNOSTICS EXEC�
7GAIN-OFFSET (TO NEXT SUB-MENU)�
8TIME  2000Y 10M 16D 18H 56M�
9CAMERA TYPE (TO NEXT SUB-MENU)

OPS-MENU　SAVE　LOCK

1

Displayed when the IV-S32M/S33M 
is used.
Displayed when the IV-S33M is used.

[SYSTEM COND]

1I/O CONDITIONS MENU YES�
2COMM.SET  MENU YES
3COMPUTER LINK MENU YES�
4INITIALIZATION    MENU YES�
5STD→SELECT MENU MENU YES�
6SELF DIAGNOSTICS MENU YES�
7GAIN-OFFSET  MENU YES�
8TIME  MENU YES�
9CAMERA TYPE  MENU YES

OPS-MENU　SAVE　RETURN

5

2 3

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)�
3COMPUTER LINK (TO NEXT SUB-MENU)
4INITIALIZATION   ALL-INIT  INIT-RAM  NG-IMG-INIT�
�
�
�
8TIME 2000Y 10M 16D 18H 56M�
9CAMERA TYPE (TO NEXT SUB-MENU)

OPS-MENU　SAVE　LOCK
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1-6 Power ON setting menu
[1] Operations menu lock

To prevent accidental changes to conditions you have set, the MAIN OPS MENU can be locked so that
the screen cannot be changed to SET-SCRN. The operation can only be carried out on the [POWER ON
SETTING] menu.
ËËËËË Display procedure

Follow the procedure described below when turning ON the power to the controller (IV-S31M/S32M/
S33M) , and the [POWER ON SETTING] menu will be displayed on the monitor.
1. Turn ON the power to the IV-S30 controller, while holding down the ESC key.
2. Keep pressing the ESC key down for approx. 9 sec., after turning ON the power and the menu

will be displayed.

ËËËËË Operation procedure
1. On the [POWER ON SETTING] menu, move the cursor to item 1MAIN OPS MENU with the up

and down keys, and press the SET key.
2. Move the cursor to UNLOCK or LOCK with the left and right keys, and press the SET key.
3. Move the cursor to item 3OPERATION with the up and down keys, and press the SET key.

Press the SET key once more.
- The IV-S30 saves the settings in the flash memory and the screen will return to the SELECT

MENU.

ËËËËË Display when the MAIN OPS MENU is locked

［POWER ON SETTING］
1 MAIN OPS MENU   UNLOCK　LOCK
2 DISPLAY MODE     JAPANESE　ENGLISH
3 OPERATION

1 MAIN OPS MENU Description

UNLOCK
�
LOCK

All of the operating conditions for the 
IV-S30 can be changed.�
The MAIN OPS MENU is locked and 
no change can be made.

"LOCK" will be 
displayed on the 
MAIN OPS MENU

T.IMG  C1 L�
LOCK  FULL  VX.X

(TYPE00)AREA1

OK
MEAS  XXXXms
MEASURE 0  CAM1 POSI-DEVIATION
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[2] Change the Japanese or English display mode

Change disply between Japanese and English. Use the [POWER ON SETTING] menu for the selection.

ËËËËË Display procedure
Follow the procedure described below when turning ON the power to the controller(IV-S31M/S32M/
S33M), and the [POWER ON SETTING] menu will be displayed on the monitor.
1. Turn ON the power to the controller, while holding down the ESC key.
2. Keep pressing the ESC key down for approx. 9 sec., and the following menu will be displayed.

ËËËËË Operating procedure
3. Move the cursor to item "2DISPLAY MODE" (display mode) with the up and down keys, and

press the SET key.
4. Move the cursor to "JAPANESE" or "ENGLISH" with the left and right keys.
5. Move the cursor to "3OPERATION" using up and down keys and press the SET key. Then,

again press the SET key.
- The screen will change to MAIN OPS MENU.

3
5

4

[POWER ON SETTING]
1MAIN OPS MENU UNLOCK   LOCK
2DISPLAY MODE         JAPANESE    ENGLISH
3OPERATION
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1-7 Remote key pad and specifications

 4 Image change key (SEL)
 1 Direction keys
  (up, down, 

left and right)

 5 Measurement start/brightness select key
(TRG/BRT)

 2 Set (select) key (SET)

3 Cancel key (ESC)

Selecting an item on a menu 
screen

Setting a value

Determine the setting value

Switching the image mode 
between the through mode 
and freeze mode

Start measurement input

Switching the brightness level 
(between H and L)

DescriptionFunctionKey name

- Select a digit or an item with the left and right 
keys, and then specify a value with the up and 
down keys.

- Specify a value with the up, down, right and left 
keys.

Switch the image mode between through and 
freeze on the setting screen.  (See the 
preceding page.) When the mode is switched 
from  through to freeze, a new image is 
captured.
Note: The "Gain/offset adjustment" screen is 
only displayed in the through mode.

Press this key on the MAIN OPS MENU, and a 
new measurement is triggered.

Change the displayed image brightness.  
- Use this key when the image is so bright that 
  characters are difficult to see.
- The brightness can be changed on any 
  screen other than the run screen.

Direction keys
(up, down, left 
and right)

Set (select) key
(SET)

Cancel key 
(ESC)

Image change 
key (SEL)

Measurement 
start/brightness
select key
(TRG/BRT)

1

2

3

4

5

Select an item with the up, down, left and right 
keys.

*

* The direction keys have an auto-repeat function 

Set each coordinate.Setting a window

Returning a setting to its 
original state before being 
changed 
Returning to the previous 
menu

Determine the highlighted item
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metI M13S-VI M23S-VI M33S-VI egapecnerefeR
segamiGNretsigeR × 71-1

segamiGN
yalpsid

SPONIAM
unem
neercs

nehwyalpsiD
egamiGNna

srucco
02-1ot81-1

yrotsihyalpsiD × 02-1
neercsyalpsidegamiGN × 22-1ot12-1

segamiGNezilaitinI × 22-1

*

*

1-8 Register and display NG images
NG image refers to any image that the controller has determined to be unacceptable after making the
measurements.
- NG images are registered in the controller’s memory. By replaying the NG images, you can review the
points with problems.

This section describes how to register, display, and initialize NG images. Depending on type of the
controller you are using, some settings are not available.

* The left and right split screen display is not available using the monitor output.

[1] How to register NG images (IV-S32M/S33M)
When the IV-S32M/S33M is used, select "YES" for NG image registration. NG images will be registered
in the controller’s memory as they occur.
To make this setting, select 1, "REGST NG-IMG" on the [OBJECT TYPE SYS.] menu.
- See page 3-36.

- Up to 128 NG images can be registered at one time (the NG image numbers are 0 to 127). When 128
NG images are registered, the oldest NG image will be deleted and replaced by the 129th NG image.
(All of numbers assigned to the NG images will de decremented by one.)
The actual total number of NG images that can be registered may less than the 128, depending on
the size of the images registered.
[Limitation] The total number of NG images sizes can only occupy a maximum 8, full-size screens

(1,966,080 pixels: 512 x 480 x 8). The maximum screen size is 512 x 480 pixels.
Example: When the NG image size is 256 x 240 pixels, the controller can register up to 32 images.

(256 x 240 x 32 = 1,966,080)

[TYPE MEAS COND]

［OBJECT TYPE SYS.］    　  

1OBJECT TYPE NO. 00(0~63) NO　YES

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

1REGST NG IMG NO　YES�
2HALT ON NG MEAS NO　YES

*
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[2] How to display NG images

NG images can be displayed on the MAIN OPS MENU and on the NG image display screen (IV-S32M/
S33M).

(1) Displaying NG images on the MAIN OPS menu
An NG image (the latest or any previous NG image) recorded with camera 1 can be displayed on the
monitor while conducting measurements from the MAIN OPS MENU.

- This function only refreshes the NG image if another NG is captured. The screen is not refreshed
with normal image measurement results. Thus, this method is useful for an operation that has a
short cycle time and needs to process another workpiece soon after saving the NG image.

- When the measuring is stopped, NG images can also be displayed on the NG image display screen.
- See page 1-21.

The setting procedures are as follows:
1. Select "CAM1&NG-IMG" from the monitor output.

Select "2SELECT CAMERA", on the [TYPE MEAS COND] menu. - See page 3-3

2. Set the monitor output to "NG-IMG" or "CAM1&NG-IMG."
Select 1, "MONITOR OUTPUT" on the [TYPE RUN COND] menu. - See page 2-3.

ÆÆÆÆÆ When the IV-S33M is used

ÆÆÆÆÆ When the IV-S32M/S33M is used

[TYPE MEAS COND]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)

Description①MONITOR OUTPUT

CAM1

NG-IMG

CAM1&NG-IMG 

Display the camera 1 image on the whole screen.

Display the NG image on the whole screen.

Display the camera 1 image on upper half, and the NG image on lower half.

F.IMG  NG L
1MONITOR OUTPUT  CAM1 NG-IMG CAM1&NG-IMG
2CAPTURE IMG        PARTIAL-IMG　WHOLE-IMG　NO�
�
�

[TYPE RUN COND] �

Description①MONITOR OUTPUT

CAM1

NG-IMG

CAM1&NG-IMG 

Display the camera 1 image on the whole screen.

Display the NG image on the whole screen.

Display the camera 1 image on upper half, and the NG image on lower half.

F.IMG  NG L
1MONITOR OUTPUT  CAM1 NG-IMG CAM1&NG-IMG
2CAPTURE IMG        PARTIAL-IMG　WHOLE-IMG　NO�
�
�

[TYPE RUN COND] �
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C1/NG H

VX.X

(TYPE00)

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�

OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

C1/NG H

VX.X

(TYPE00)

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�

OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

NG H

VX.X

(TYPE00)

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�

OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

- Display example when the monitor output is 
set to "CAM1&NG-IMG (HORIZ)."

- Display example when the monitor output is 
set to "CAM1&NG-IMG (VERT)."

- Display example when the monitor output is set 
to "NG-IMG."

Display 
camera1 
measured 
image

Display 
camera1 
NG image

Display camera1 
measured image

Display camera1 NG 
image

Display 
camera1 
NG image

3. Return to the MAIN OPS  MENU (page 1-4) and start making measurements.
Shown below are examples of the NG image display.

ÆÆÆÆÆ When the IV-S33M is used

C1/NG H

VX.X

(TYPE00)

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�

OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

NG H

VX.X

(TYPE00)

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�

OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

- Display example when the monitor output is 
set to "CAM1&NG-IMG."

- Display example when the monitor output is set 
to "NG-IMG."

Display 
camera1 
measured 
image

Display 
camera1 
NG image

Display 
camera1 
NG image

 When the IV-S32M is used

 When the IV-S32M is used

Æ Æ Æ Æ Æ When the IV-S31M/32M is used
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NG2 NG6

OK1 NG2 OK3 OK4 OK5 NG6 OK7 OK8 OK9

Measured 
image from 
Camera 1

NG image 
from 
Camera 1

OK4 image NG6 image OK7 image

NG2 image
Refreshes to NG6 image

Camera 1 
capturing 
image

Camera 1 
NG image

- When a maximum of 10 NG images is registered.

Display NG 
image 
history

NG image number 9

Measured 
image from 
camera 1

Up key

Down key
NG image number 10

Up key 

Down key
NG image number 0

ËËËËË Display when an NG image is captured
The controller automatically refreshes the NG image each time a new NG image is captured.
[An example of the split screen display (above and below)]

ËËËËË Display history of NG images (IV-S32M/S33M)
When the IV-S32M/S33M is used, move the cursor to the menu bar "NG-IMG-DISP" on the MAIN OPS
MENU,  using the left and right key. Press the up and down keys to display previous NG images.

[An example of scrolling the split screen display (above and below)]

When a new NG image is captured while displaying the history, it will be added to the history.

Note
- When "PARTIAL-IMG" is selected for image capturing (page 2-4), the NG images stored have

the maximum rectangular area set in measurements 0 to 4.

- When "CAM1&NG-IMG" is selected for the monitor output, only one camera* can be used for
each measurement (0 to 4) and for image pre-processing.

* The camera connected to the camera 1 connector (CAMERA 1).
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(2) Displaying images on the NG image display screen(IV-S32M/S33M)

When the IV-S32M/S33M is used, move the cursor to the menu bar "NG-IMG-DISP" on the MIN OPS
MENU (page1-4) and press the SET key. The screen will change to the NG image display. When the
measurement stops, the NG image will be displayed.

- To display NG images while measuring, display them on the MAIN OPS MENU. - See page 1-18.
Note: Please be aware of the following.

1. Change the image display mode in the upper right of the screen to "F.IMG" (static image) by
pressing the SET key.

2. NOTE WELL that while an NG image is being displayed on the NG image display screen,
you cannot measure objects.

1 Display the NG image number and the number of NG images that have been registered.
The NG image number can be selected by selecting "NEXT-NG" on the menu bar.

2 Displays the date and time the NG image was captured.
Example: 2000-10-01 10:25 - October 1st, 2000, AM10:25.

3 Menu bar

�
�

NG.IMG 0(X)
2000-08-01 10:25

(TYPE00)AREA1

OK
MEAS  XXXXms 2000-08-01 10:30

MEASURE 0  CAM1 POSI-DEVIATION

CHG-MEA  CHG-REG  CHG-EVAL  NEXT-NG  RE-EXAM  DEL NG  DEL ALL N　�
OPS-MENU

X0~7  Y0~7 READY

�
Display measurment 
result for each 
measurement 
program

1

2

3

 F.IMG C1 L
 FULL VX.X

rabuneM sliateD

AEM-GHC
egnahc(

)tnemerusaem

tnemerusaemehtrofyalpsidtlusernoitaulaveehtegnahC
.syeknwoddnapuehtgnisusrebmun

1AREMAC0ERUSAEM( → 2AREMAC0ERUSAEM →
1TNEMERUSAEM → 2TNEMERUSAEM → 3TNEMERUSAEM →
4TNEMERUSAEM →)

GER-GHC
)retsigeregnahc(

srebmunderetsigerehtfoyalpsidtlusertnemerusaemehtegnahC
.syeknwoddnapuehtgnisumargorptnemerusaemehtni

LAVE-GHC
noitaulaveegnahc(

)tluser

yalpsiD".syeknwoddnapuehtgnisuunemnoitarepoehtegnahC
"egamiGN → snoitidnocnoitaulaveegnahc → 01-2egaP

".SEY"ottesebtsumyalpsidneercsgnitarepoehT-
- .01-2egapeeS

,neercsegnahcnoitidnocnoitaulaveehttuobanoitamrofniroF-
.6-1egapees

.yekTESehtsserp,neercsegnahcnoitidnocnoitaulaveehtnO-
.neercsegnahcgnittesehtotevomlliwrosrucehT

GN-TXEN
)egamiGNegnahc(

deyalpsidgniebegamiGNehtrofrebmunderetsigerehtegnahC
.syeknwoddnapuehtgnisu - .egaptxenehteeS

MAXE-ER
)yalper(

htiwdetcelesegamiGNehtnoedamstnemerusaemehtyalpeR
.yekTESehtgnisserpyb,"GN-TXEN"

GNLED
)egamiGNeteled(

"GN-TXEN"htiwdetcelesegamiGNehtylnO.yekTESehtsserP
.deteledeblliw

eteled(NLLALED
)segamiGNlla

.deteledeblliwsegamiGNderetsigerehtllA.yekTESehtsserP

UNEM-SPO
UNEMSPONIAMehtotnruterlliwneercseht,yekTESehtsserP

.neercs
4 When “CAM1&2” is selected on the “4MONITOR OUTPUT” line (TYPE RUN COND menu), the

camera numbers (camera 1: C1, camera 2: C2) will be displayed on the screen next to the
images from those cameras.
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- When 5 NG images are registered.

Up key

Down key

Up key

Down key

NG image number
4

NG image number 
5

NG image number 
0

ËËËËË Display of the Change NG image operation

Note
- When "PARTIAL-IMG" is selected for the image capturing mode (page 2-5), the stored NG

images have the maximum rectangular area set by measurements 0 to 4.

[3] Initializing the NG images (IV-S32M/S33M)
When the IV-S32M/S33M is used, NG images can be initialized with any of the following methods:
1. Item 1, "4INITIALIZATION", on the [SYSTEM COND] menu, will execute an "NG-IMG-INIT".  -

Page 2-15.
2. Execute a "DEL NG" (delete NG image) or "DEL ALL N" (delete all NG images) on the menu bar of

the NG image display screen. - See the previous page.
3. When the object type number is changed, the registered NG images are initialized.
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1
1-9 Operation flow
[1] Power ON and main loop processing

NG

OK

ON

Yes

OFF

No

Measurement conditions for 
each object type

Processing after the
power is turned ON

- System program
- Conditions other than 
the conditions specified 
for each object type

(Power ON)

Data setting
- CPU, variables
- Gate array

Obtaining images, capturing 
specific lines of an image

To the next page

ESC key

Display check sum results

Checksum checking

Settings for all types completed

Initializing (CPU, gate array)

Wait to complete the power ON process

Transmitting from flash memory to RAM

Transmitting from flash memory to RAM

Memory check

Place the MAIN OPS MENU
in the locked state
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1

ON

OFF

No

Yes

No

Yes

Display results.  
When the option has been set to "YES"

See item [2].

(System) Display "YES"

Parallel/general-purpose serial/CCD 
trigger

Parallel/general-purpose serial

Main loop 
processing

From the preceding page

Measurement result output processing

Executing measurements

(Communication processing) 
Data received

Key input

Communication processing

Measurement start

PC calculation PC calculation

Message display�
Pattern display�
Crosshair cursor display

Receive a measurement 
start input signal

Process key strokes�
Processing on sub-menu
 (Menu configuration => See page 
1-8.)
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1

Yes

No

No

No

Yes     

Yes

Is the light level 
monitor selected?

Execute the light level 
monitor function

No

Yes     

Start (measurement start input ON)

*1

External interface inhibit
(keys, communications, parallel)

PC calculation�
Parallel output (Y0 to Y15), "READY" OFF

READY ON

Was an error detected?

Was an error detected?

① (To the next page)② (To the next page)

Executing measurement 0 using 
camera 2

Executing measurement 0 using 
camera 1

Measurement timer start�
Reading the object type No. �
Image capturing (camera 1/2)

[Measurement program that is 
 selected]
- Positional deviation measurement

Capture the scan line range that was 
specified when setting the 
measurement conditions.

*1 The measurement start input is 
set to "PARALLEL" and the 
’READY’ ON signal to "end of 
image capture."

[2] Operation flow after the measurement start input is turned ON.
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1

No

No

No

Yes

Yes

No

Yes

Yes

(*2)

The window coordinates are 
corrected within the range set for 
each type of measurement,
based on the correction value 
determined in the steps marked with 
*2.

Was an error detected?

Was an error detected?

Was an error detected?

Executing measurement 1

Executing measurement 2

Executing measurement 3

Setting the coordinate correction
values (X, Y, θ)

Positional correction

[Measurement programs that can be 
selected]
- Positional deviation measurement
- Degree of match inspection
- Lead inspection
- BGA/CSP inspection
- Area measurement by binary 

conversion
- Counting by binary conversion
- Object identification by binary 

conversion
- Point measurement
- Multiple position measurement
- Multiple degree of match inspection

1 (From the preceding page)2 (From the preceding page)

Yes

Yes

Yes

No

No

Yes

No

No

Message display

PC calculation

Displaying the measurement results 
(values, decisions etc.)

Message display

Error display

Display pattern after correction

Pattern display

Positional correction yes

Display pattern when setting

No

Yes
Was an error detected?

Executing measurement 4

To the next page
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1

General purpose

No Computer link

Parallel output (Y0 to Y15) OFF

External interface enabled (communications)

External interface enabled (key, parallel)

Determining the measuring time (timer stop)

Serial output

General purpose serial output Computer link output

Waiting for a measurement start input signal or a key input

From the previous page

*3

*3 Set the measurement 
start input to any choice 
other than "parallel" or 
set the ’READY’ ON 
signal to "end 
measurement."

No 

Yes

READY ON

- When the stop NG measurement option is set to "YES" (page 3-37), the controller stops measuring
when an error occurs.
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1 1-10 Table of controller functions
Shown below are the functions for the individual controllers (IV-S31M/S32M/S33M).
- For details about the controller hardware (cameras, peripheral devices), see the "IV-S30 (IV-S31M/
S32M/S33M) User’s Manual, Instruction and Hardware."
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ecnereferforebmunmumixaM

forebmun/derotssegami
derotssneercselohw

sneercs3/003 sneercs8/006

aremacdradnatS
)2C/1C03S-VI( 2*sm3.33

aremacdeeps-hgiH
)4C/3C03S-VI( --- ]edomlluf[sm7.61

2*]edomflah[sm3.8
elbaliavayllaicremmoC

aremacAIE --- ]edomlluf[sm3.33
]edomflah[sm7.61

1*emithcraesyarG sm81 sm21 sm9
noitcetedegde,hcraesyarG

noisicerp lexip-bus,lexiP

noitcerrocgnidahS gniretlifdna,gnitcartbus,gnidiviD

noitaluclacevitarapmoC
segamineewteb

ecnereferdna1aremacneewteb(ecnereffidfoeulavetulosba,gnitcartbuS
dna1aremacneewteb,egamiecnereferdna2aremacneewteb,egami

)2aremac

segnahclevelyarG ,gnissecorp"n"ybnoitacifingaM γ -dim,gninediwmargotsih,noitcerroc)-/+(
sisahpmeegnar

retlifecapS latnoziroh,noitcartxeegde,sisahpmeegde,)egareva/retnec(gnihtoomS
egdelacitrev,egde

eulavdlohserhtyraniB )etarnoitairav/ecnereffidnoitairav(snoitcerroceulavdlohserhtdnadexiF

noitanimileesionyraniB noisnapxE - noitcartnoc,noitcartnoc - retlifaera,noisnapxe

ksamegamiyraniB ksamegamiyranibyna,)lavo,elcric,elgnatcer(wodniwdeificepS

dohtemnoitcerroclanoitisoP noitcerrocnoitator,noitcerrocY/X

noitaivedlanoitisoP
tnemerusaem

tniop-1(hctamfoeerged,sexaYdnaXnitnuomanoitaived,etanidroocYX
-1dnahcraestniop-1,egdetniop-2,egdetniop-1,hcraestniop-2,hcraes

)egdetniop
)egdetniop-1+hcraestniop-1,hcraestniop-1(063,54±,03±,51±:elgnA

]sledom2xswodniw8mumixaM[
hctamfoeergeD

noitcepsni
)hcraestniop-2,hcraestniop-1(ytisned,etanidroocYX,hctamfoeergeD

]sledom2xswodniw61mumixaM[
ybtnemerusaemaerA

noisrevnocyranib ]swodniw61mumixaM[aerA

ybgnitnuoctcejbO
noisrevnocyranib

aeralatot,)wodniwrepsmeti000,3mumixam(ytitnauQ
]swodniw4mumixaM[

ybnoitacifitneditcejbO
noisrevnocyranib

tcejbohcaefoaera,aeralatot,)wodniwrep821mumixam(ytitnauQ
,htgnellarehpirep,retemaidtellif,elgnasixaniam,retnecytivarg,deifitnedi

]swodniw4mumixaM[tniopretnec

tnemerusaemtnioP mumixaM(ytisnedegareva,)stniop652mumixam(egamiyranibnirebmuN
)stniop821

noitcepsnidaeL ,.xam(htdiwdael,).nim,.xam(sdaelneewtebecnatsid,sdaelforebmuN
]swodniw61mumixaM[).nim,.xam(htgneldael,).nim

noitcepsniPSC/AGB YX).nim,.xam(hctipYX,lebalhcaefoaera,aeralatot,slebalforebmuN
)ylnoM33S/M23S-VI(]swodniw4mumixaM[,).nim,.xam(retemaidtellif

noitisopelpitluM
noitcepsni

tniop-1(etanidroocYX,hctamfoeerged,)821.xam(stcejboforebmuN
]swodniw4mumixaM[)egdetniop-1,hcraes

hctamfoeergedelpitluM
noitcepsni

tniop-1(etanidroocYX,hctamfoeerged,)821.xam(stcejboforebmuN
]swodniw4mumixaM[)hcraes

*1. The gray search time is true when the search area is 256 x 256 pixels, the model size is 64 x 64
pixels, and the contraction function is set to 3.

*2. Variable, with partial-image capturing.
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 2
2-1 Setting the operating conditions

Set the following operating condition items on the [TYPE RUN COND] menu for each object type.

■■■■■ [TYPE RUN COND] menu

Chapter 2: Setting the Operating and System Conditions

tesotmetI egapecnerefeR
tuptuorotinoM 3-2

erutpacegamI 5-2
yalpsidegasseM 6-2

yalpsidnrettaP 7-2
yalpsidegamiyraniB 8-2

θ yalpsidegaminoitcerrocelgna 9-2
neercsgnitarepO 01-2

yalpsidhguorhT 11-2
1noitcnufnoisnetxE 21-2
2noitcnufnoisnetxE 31-2

● When IV-S33M is used.
On the MAIN OPS MENU, move the cursor to "OPS-CND" item, and press the SET key.�
�

1MONITOR OUTPUT  CAM1 CAM2 CAM1&2(HORIZ VERT)
2CAPTURE IMG        PARTIAL-IMG　WHOLE-IMG　NO�
3MESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) NO�
4PATTERN DISPLAY  YES　NO
5SHOW BINARY IMG  YES　NO
6SHOW θ FIX IMG     YES　NO
7OPS MENU DISPLAY   MAINYES  CHNG-EVALNO  PC-MNTRNO
8THROUGH DISPLAY   NO  YES
9EXTENSION FUNC.1  NO　DISPLAY+CURSOR (1 2)(000,000)　MANL-MEAS
0EXTENSION FUNC.2  NO　DISPLAY+CURSOR (1 2)(000,000)

 [TYPE RUN COND]

OPS-MENU  SAVE  LOCK  MENU-LOCK

*
The display shows that 
the camera setting is 
set to "Standard/high 
speed", and 
"CAM1&2" are 
selected.

* The items displayed for selection on the "1MONITOR OUTPUT" and "2CAPTURE IMG" lines vary with 
the CAMERA TYPE [SYSTEM COND] (page 2-19) and SELECT CAMERA [TYPE MEAS COND] (page 3-1).

9 EPYTAREMAC
METSYS[ehtno

unem]DNOC

)36ot0(epyttcejbohcaerofteS

2 TCELES
ehtnoAREMAC

SAEMEPYT[
unem]DNOC

unem]DNOCNUREPYT[

1
TCELES
AREMAC

3
ERUTPAC
EDOMGMI

1 TUPTUOROTINOM 2 ERUTPAC
GMI

dradnatS ---

2&1aremaC
1aremaC-
2aremaC-

)latnoziroh,lacitrev(2&1aremaC- laitraP-
elohW-

enoN-GNdna1aremaC
egami
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egamiGN-
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1aremaC-
egamiGN-
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AIE lluF-
flaH-

2&1aremaC
1aremaC-
2aremaC-

)latnoziroh,lacitrev(2&1aremaC- elohW-
enoN-

GNdna1aremaC
egami

1aremaC-
egamiGN-

)latnoziroh,lacitrev(egamiGN&1aremaC-
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2

)51ot0:M13S-VI,13ot0:M23S-VI(epyttcejbohcaerofteS

2 ehtnoAREMACTCELES
unem]DNOCSAEMEPYT[

1 ehtnoTUPTUOROTINOM
unem]DNOCNUREPYT[

2&1aremaC
1aremaC-
2aremaC-

2&1aremaC-

egamiGNdna1aremaC
1aremaC-
EGAMIGN-

EGAMIGN&1aremaC-

● When IV-S31M, IV-S32M is used.
On the MAIN OPS MENU, move the cursor to "OPS-CND" item, and press the SET key.�
�

1MONITOR OUTPUT  CAM1 CAM2 CAM1&2(HORIZ VERT)
2CAPTURE IMG        PARTIAL-IMG　WHOLE-IMG　NO�
3MESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) NO�
4PATTERN DISPLAY  YES　NO
5SHOW BINARY IMG  YES　NO
6SHOW θ FIX IMG     YES　NO
7OPS MENU DISPLAY   MAINYES  CHNG-EVALNO  PC-MNTRNO
8THROUGH DISPLAY   NO  YES
9EXTENSION FUNC.1  NO　DISPLAY+CURSOR (1 2)(000,000)　MANL-MEAS
0EXTENSION FUNC.2  NO　DISPLAY+CURSOR (1 2)(000,000)

 [TYPE RUN COND]

OPS-MENU  SAVE  LOCK  MENU-LOCK

*
The display shows that 
the camera setting is 
set to "CAM1&2."

* The items displayed for selection on the "1MONITOR OUTPUT" lines vary with the SELECT CAMERA 
[TYPE MEAS COND] (page 3-1).
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[1] Monitor output
When two cameras have been connected to IV-S30, you can switch back and forth between the image
from the cameras on one monitor. Also, the monitor screen can be divided into two parts to display the
two images simultaneously.
- Purpose of the setting

To set the conditions in which an image captured during measurement will be displayed on the run
menu.

- Output monitor switching
The monitor can be switched by two methods, i.e. key pressing or parallel input.

(1) Monitor output switching by key presses
To specify a monitor, select the "1MONITOR OUTPUT" option on the [TYPE RUN COND] menu.
Before making this setting, select the cameras whose images will be shown (Camera 1 & 2, Camera
1 & NG image). - See page 3-3.

Description①MONITOR OUTPUT

On the MAIN OPS menu screen, move the cursor to [TYPE RUN COND], and press the SET key.

F.IMG  C1 L
1MONITOR OUTPUT  CAM1 CAM2 CAM1&2(HORIZ VERT)
2CAPTURE IMG        PARTIAL-IMG　WHOLE-IMG　NO�
�
�

[TYPE RUN COND] �

● When CAM1&2 is selected for use.

● When CAM1&NG-IMG is selected for use

1
2

F.IMG NG L
1MONITOR OUTPUT  CAM1 NG-IMG CAM1&NG-IMG(HORIZ VERT)
2CAPTURE IMG         PARTIAL-IMG　WHOLE-IMG　NO�
�

[TYPE RUN COND]

1

2

CAM1

CAM2
CAM1&2*1

CAM1&2(HORIZ VERT)*2

CAM1&2(HORIZ VERT)*2

①MONITOR OUTPUT

CAM1

NG-IMS

CAM1&NG-IMG*1

CAM1&NG-IMG*2

(HORIZ VERT)

CAM1&NG-IMG*2

(HORIZ VERT)

■ Operating procedure

1. Move the cursor to "1MONITOR OUTPUT" using the up and down keys and press the SET key.
2. When "CAM1&2" is selected for use, move the cursor to "CAM1," "CAM2" or "CAM1&2(HORIZ 

VERT )" using the left and right keys and press the SET key. When "CAM1&NG-IMG" is selected 
for use, move the cursor to "CAM1," "NG-IMG" or "CAM1&NG-IMG(HORIZ VERT)" using the left 
and right keys and press the SET key. 

Description

Display the camera 1 image on the whole screen.

Display the camera 2 image on the whole screen.

Display the camera 1 image on upper half, and the camera 2 image 
on lower half.

Display the camera 1 image on left half, and the camera 2 image on 
right half.

Indicat camera 1 is selected.
When CAM2 is selected on 
1MONITOR OUTPUT, "C2" is 
displayed. When CAM1&2 is 
selected "C1/C2" will be displayed.

Indicates NG image is 
selected.
When CAM1 is selected on 
1MONITOR OUTPUT, 
"C1" is displayed. When 
CAM1&NG-IMG is selected, 
"C1/NG" will be displayed.

Display the camera 1 image on the whole screen.

Display the image on the whole screen
.

Display the camera 1 image on upper half, and the NG image on 
lower half.

Display the camera 1 image on left halt, and the NG image on 
right half.

*1 : When IV-S31M/S32M is used  *2 : When IV-S33M is used

When IV-S33M is 
selected, this will 
be displayed.



2-4

Setting the Operating and System Conditions

2

On the [MAIN OPS MENU], move the cursor to "SYS-CND" item, and press the SET key.�
　 - Move the cursor to "1I/O CONDITIONS (input/output conditions)" on the [SYSTEM COND]
         menu, and press the SET key.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL+USB  CCD-TRIG�
�
2SERIAL OUPUT NO   PC-LINK   SERIAL
3MANL TYPE CHNG NO   YES
4PARALLEL INP X6 64OBJ-CHG  REG REF(MEAS0  COMPARE-IMGS)

MODIFY-AREA-SIZE(00％)  EXT-INP  
5PARALLEL INP X7 EXT-INP  CHNG-IMG-OUT-CAM  CAM-MEAS  2 IMAGES
6STROBE OUT NO  Y0
7’READY’ON CAPTURE COMPLETE　MEAS-COMPLTE�
�OPS-MENU  RETURN  LOCK

1 2

Display when the 
measurement start input 
interface is "PARALLEL 
+ ooo." When "CCD 
trigger" is selected. 
- See page 17-3.

1. Select "PARALLEL INP X7" using the up and down keys and press the SET key.
2. Select "CHNG-IMG-OUT-CAM" using the up and down keys and press the SET key.
Every time the X7 signal is turned  from OFF to ON, the selected camera display will be 
changed as follows:
- When "CAM1&2" is selected

- When "CAM1&NG-IMG" is selected

Camera 1&2 "split: vertical"

Camera 1&2 "split: horizontal"

Camera 1 "all" Camera 2 "all"

Camera 1& NG image "split: vertical"

*Camera 1&NG image "split: horizontal"

Camera 1 "all" NG image "all"

The display example of the MAIN OPS menu is the same as in section (1) above.

*When IV-S33M is used. 

When the monitor output is "NG-IMG" and "CAM1&NG-IMG (HORIZ VERT)" is selected, the same
display will be seen.

(2) Output monitor switching by parallel input

F.IMG C1/C2 H

Camera 1 image Camera 2 image

(When "CAM1&2 (VERT)" is specified 
for the monitor output)

ËËËËË Display examples on the MAIN OPS MENU

F.IMG C1 H F.IMG C2 H

- Camera 1 on the whole screen�
(When "CAM1" has been specified in item 

 1MONITOR OUTPUT)

- Camera 2 on the whole screen�
(When "CAM2" has been specified in item 

 1MONITOR OUTPUT)

F.IMG C1/C2 H

S
cr

ee
n 

fo
r 

ca
m

er
a 

1
S

cr
ee

n 
fo

r 
ca

m
er

a 
2

- Simultaneous display on a divided screen�
 (When "CAM1&2(HORIZ)" has been specified 

in item 1MONITOR OUTPUT.)
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[2] Image capture
In item "CAPTURE IMG" on the [TYPE RUN COND] menu, specify the range of lines which will be
captured during operation.

On the MAIN OPS MENU, move the cursor to "OPS-CND" item, and press the SET key.

PARTIAL-IMG
(partial image)

WHOLE-IMG
(whole image)

NO
(no image)

Description2CAPTURE IMG  

- No image will be captured during operation. Measurements will
  be carried out with an image being displayed.�
- This mode only used to carry out measurements on an image 
  transmitted from a personal computer to the IV-S30.

1MONITOR OUTPUT  CAM1 CAM2 CAM1&2(HORIZ VERT)
2CAPTURE IMG        PARTIAL-IMG　WHOLE-IMG　NO�
3MESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) NO

[TYPE RUN COND]

1
2

Display when the "Standard/high 
speed" camera type and 
"CAM1&2" are selected.

- A whole image will be captured, irrespective of the window 
  settings for inspection or measurement.
- This mode is used to monitor portions of an image outside the 
  window set up for inspection or measurement.
Note: When the IV-S33M is used and "FULL+HALF" is selected for 

the image capture mode (page 2-19 to 2-20), the controller 
will process the whole area in full mode.

- An image of the specified lines, required for inspection or 
  measurement, will be captured.�
- The processing time is shorter than in the "WHOLE-IMG" mode.
Note: When the IV-S33M is used and "EIA" is selected for the 

camera, "PARTIAL-IMG" cannot be selected.
(The "PARTIAL-IMG" selection is not displayed.) - See page 2-1. 

ËËËËË Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "CAPTURE IMG"  with the up and

down keys, and press the SET key.
2. Move the cursor to "PARTIAL-IMG," "WHOLE-IMG" or "NO" with the left and right keys, and press

the SET key.

ËËËËË Example of a comparison of the capture times

Capture whole image

Capture partial image

480 lines

240 lines

- 

- Image capture mode (full/half mode) 
                  - See page 2-20.

- When "Partial" is selected (when there are 240 scan lines)

* The image capture time may vary with the 
position of the partial image. (In the 
following case, maximum 0.4 ms)

When "Whole" 
is selected

IV-S33M

IV-S31M/S32M

16.7 ms (high-speed camera and full mode)
8.3 ms (high-speed camera and half mode)
33.3 ms (standard camera)
33.3 ms (standard camera)

IV-S33M

IV-S31M/S32M

8.3 ms (high-speed camera and full mode)*
4.2 ms (high-speed camera and half mode)*
12.5 ms (high-speed camera and full + half mode)*
16.6 ms (standard camera)
16.6 ms (standard camera)
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[3] Message display
Select "YES" or "NO" to display messages on the MAIN OPS MENU.

Setting to "NO" reduces the processing time.
YES (NUMERIC)  >  YES (NO NUMERIC)  >  NO

ËËËËË Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "MESSAGE DISPLAY" with the up and

down keys, and press the SET key.
2. Move the cursor to "YES (W/DATA)," "YES (W/O DATA)" or "NO" with the left and right keys, and

press the SET key.
Ë Ë Ë Ë Ë Display examples

On the MAIN OPS MENU, move the cursor to "OPS-CND" item, and press the SET key.

YES (W/DATA)�

�
NO

All data will be displayed.�
Data other than the numerical result will not be displayed. �
No messages will be displayed.

3 MESSAGE 
     DISPLAY Description

YES (W/O DATA)

2CAPTURE IMG        PARTIAL-IMG　WHOLE-IMG　NO�
3MESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) NO�
4PATTERN DISPLAY  YES　NO

[TYPE RUN COND] �

1
2

- When "YES" (with numeric results) is selected - When "YES" (without numeric results) is selected

Can be deleted by pressing the SET key.

- When "NO" is selected

The menu bar will be displayed

F.IMG C1 L
VX.X

(TYPE00)AREA1

OK
MEAS  XXXXms XXXX-XX-XX XX:XX
MEASURE 0  CAM1 POSI-DEVIATION

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY

登録番号 0(0~7)
X0=176.0 OK
Y0=322.0 OK
x0=+000.0 OK
y0=+000.0 OK
M0=+10000 OK
B0=+001.7 OK
X1=534.0 OK
Y1=480.0 OK
x1=+001.0 OK
y1=+001.0 OK
M1=+09999 OK�
�
�

F.IMG C1 L
VX.X

(TYPE00)AREA1

OK
MEAS  XXXXms XXXX-XX-XX XX:XX
MEASURE 0  CAM1 POSI-DEVIATION

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY

Press the 
SET key

Press the 
ESC key
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ËËËËË Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "4PATTERN DISPLAY" with the up and

down keys, and press the SET key.
2. Move the cursor to "YES" or "NO" with the right and left keys, and press the SET key.

ËËËËË  Display example

[4] Pattern display
Select "YES" or "NO" to determine whether to display (windows and other marking) over an image
displayed on the MAIN OPS MENU.
Note: When "CAM1&2(HORIZ VERT)" or "CAM1&NG-IMG(HORIZ VERT) is selected on the

"MONITOR OUTPUT" (page 2-3), pattern display cannot be selected.

On the MAIN OPS MENU, move the cursor to "OPS-CND" item, and press the SET key.�
�

YES

NO Patterns will not be displayed on the MAIN OPS MENU.

4PATTERN
     DISPLAY Description

�
3MESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) NO�
4PATTERN DISPLAY  YES　NO
5SHOW BINARY IMG  YES　NO

 [TYPE RUN COND]

1
2

When "With correction" (page 3-27) is selected on the 
"MEASURE0 CAM 1/2" line on the [TYPE MEAS COND] 
menu,The pattern display will be corrected on the MAIN OPS 
MENU.

- When setting the Measurement output conditions - When setting NO

F.IMG C1 L
VX.X

(TYPE00)

OK
MEAS  XXXXms XXXX-XX-XX XX:XX
MEASURE 0  CAPOSI-DEVIATION

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY

REGST. NO. 0(0~7)
X0=176.0 OK
Y0=322.0 OK
x0=+000.0 OK
y0=+000.0 OK
M0=+10000 OK
B0=+001.7 OK
X1=534.0 OK
Y1=480.0 OK
x1=+001.0 OK
y1=+001.0 OK
M1=+09999 OK

F.IMG C1 L
VX.X

(TYPE00)

OK
MEAS  XXXXms XXXX-XX-XX XX:XX
MEASURE 0  CAPOSI-DEVIATION

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY

REGST. NO. 0(0~7)
X0=176.0 OK
Y0=322.0 OK
x0=+000.0 OK
y0=+000.0 OK
M0=+10000 OK
B0=+001.7 OK
X1=534.0 OK
Y1=480.0 OK
x1=+001.0 OK
y1=+001.0 OK
M1=+09999 OK
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[5] Binary image display
Select "YES" or "NO" to display a binary image on the MAIN OPS MENU.
Note: When "CAM1&2(HORIZ VERT)" or "CAM1&NG-IMG(HORIZ VERT)" is selected on the

"MONITOR OUTPUT" (page 2-3), the binary image display cannot be selected.

ËËËËË Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "SHOW BINARY IMG" with the up and

down keys, and press the SET key.
2. Move the cursor to "YES" or "NO" with the left and right keys, and press the SET key.

ËËËËË  Display example

On the MAIN OPS MENU, move the cursor to "OPS-CND," and press the SET key.

YES�

NO

A binary image will be displayed on the MAIN OPS MENU.�

A binary image will not be displayed on the MAIN OPS MENU.

5SHOW BINARY
     IMG

Description

4PATTERN DISPLAY  YES　NO
5SHOW BINARY IMG  YES　NO
6SHOW θ FIX IMG     YES　NO

[TYPE RUN COND] �

1
2

When "YES" is selected When "NO" is selected
F.IMG C1 L

VX.X
(TYPE00)

OK
MEAS  XXXXms XXXX-XX-XX XX:XX
MEASUREMENT1 CNT-BIN-OBJ

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY

K0=00006 OK
A0=015781 OK
K1=00020 OK
A1=087620 OK
K2=00010 OK
A2=042680 OK
K3=
A3=
�
�
�

F.IMG C1 L
VX.X

(TYPE00)

OK
MEAS  XXXXms XXXX-XX-XX XX:XX
MEASUREMENT1 CNT-BIN-OBJ

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY

K0=00006 OK
A0=015781 OK
K1=00020 OK
A1=087620 OK
K2=00010 OK
A2=042680 OK
K3=
A3=
�
�
�
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ËËËËË Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "SHOW θ FIX IMG" with the up and down

keys, and press the SET key.
2. Move the cursor to "YES" or "NO" with the left and right keys, and press the SET key.

ËËËËË Display examples

[6] θ angle correction image display
Select "YES" or "NO" to display a θ angle corrected image on the MAIN OPS MENU.

(Reference image)  (Measured image)

Position of 
reference image

- When the θ 
  angle correction 
  image display 
  mode has been 
  set to YES

- When the θ 
  angle correction 
  image display 
  mode has been
  set to NO

On the MAIN OPS MENU, move the cursor to "OPS-CND" item, and press the SET key.

YES�

NO

A θ angle corrected image will be 
displayed on the MAIN OPS MENU.
 A θ angle corrected image will not be 
displayed on the MAIN OPS MENU.

DescriptionSHOW 
FIX θ IMG

�
5SHOW BINARY IMG  YES　NO
6SHOW θ FIX IMG     YES　NO
7OPS MENU DISPLAY   MAINYES  CHNG-EVALNO  PC-MNTRNO

 [TYPE RUN COND]

1
2

Display when the MONITOR 
OUTPUT is set to 
"CAM1/CAM2/NG-IMG"
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[7] Operation menu display
Select whether or not to display the MAIN, CHNG-EVAL (change evaluation), and PC MNTR menus on
the MAIN OPS MENU. To display the screens, press the "CHG-EVAL" item on the MAIN OPS MENU.

ËËËËË Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "7OPS MENU DISPLAY" with the up

and down keys.
2. Move the cursor to the "MAIN," "CHNG-EVAL," or "PC MNTR" item using the left and right keys.

Select whether or not to enable the displays using the up and down keys.
3. Press the SET key to complete the settings.
4. Move the cursor to "OPS-MENU" and press the SET key.

- The screen will return to the MAIN OPS MENU.

5. Move the cursor to "CHG-EVAL" using the left and right keys.
6. Press the up and down keys.

- The screen display will change in the following sequence.
Main screen → evaluation condition screen → PC monitor screen → main screen →...

CHNG-EVAL
Set the CHNG-EVAL item to "YES" to display the evaluation 
condition change screen.

7OPS MENU 
DISPLAY Description

PC MNTR Set the PC MNTR item to "YES" to display the PC monitor screen.

MAIN Set the MAIN item to "YES," to display the operation main screen.

[TYPE RUN COND]

OPS-MENU  SAVE  LOCK

1

2
4

6SHOW θ FIX IMG     YES　NO
7OPS MENU DISPLAY   MAINYES  CHNG-EVALNO  PC-MNTRNO
8THROUGH DISPLAY  NO  YES

6 to 8 display when 
the MONITOR OUTPUT 
is set to 
"CAM1/CAM2/NG-IMG"

T.IMG  C1 L        �
VX.X        �

C1=002.2 OK

C2=100.0 OK

NG IMG 0(X)

(TYPE00)AREA1

OK
MEAS  XXXXms 2000-08-01 10:30

MEASURE 0  CAM1 POSI-DEVIATION

CHG-MEA  CHG-REG   CHG-RST    CHG-C1       CHG-C2          CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND   SYS-CND     CHG-TYPE  NG-IMG-DSP  NEXT-NG    MANL-MEAS

X0~7  Y0~7 READY

�

6

5



2-11

Setting the Operating and System Conditions

 2

[8] Through display
Select the desired measurement image status (FREEZE or THROUGH) by chosing either "YES" or
"NO" on the MAIN OPS MENU.

ËËËËË Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "THROUGH DISPLAY" with the up and

down keys, and press the SET key.
2. Move the cursor to "NO" or "YES" with the left and right keys, and press the SET key.

NO

YES

Measurements can be made on a frozen image.

Measurements can be made on a through image.

Description8THROUGH DISPLAY

�
⑦OPS MENU DISPLAY   MAINYES　CHNG-EVALNO　PC-MNTRNO�
⑧THROUGH DISPLAY  NO  YES
⑨EXTENSION FUNC.1  NO　DISPLAY+CURSOR (1 2)(000,000)　MANL-MEAS

[TYPE RUN COND]

1
2

7 to 9 display when the 
MONITOR OUTPUT is 
set to "CAM1/CAM2/NG-
IMG"
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[9] Extension functions
Two extension functions are included: Extension function 1 (crosshair cursor display, manual
measurements) and Extension function 2 (crosshair cursor display).

(1) Extension function 1 (crosshair cursor display, manual measurements)

ËËËËË Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "EXTENSION FUNC.1," with the up and

down keys, and press the SET key.
2. Move the cursor to "NO," "DISPLAY + CURSOR (1 2)," or "MANL-MEAS" with the left and right keys,

and press the SET key.
Æ When "DISPLAY + CURSOR (1 2)" is selected

1. Move the crosshair cursor using the up/down and left/right keys (one pixel at a time).
2. When the position is correct, press the SET key.

Æ When "MANL-MEAS" is selected
1. Return to the MAIN OPS MENU.
2. Move the cursor to "MANL-MEAS" on the menu bar, and press the SET key.

- The menu items of the manual measurement will appear.

3. Select either 1 (Cursor 1) or 2 (Cursor 2) using the up and down keys, and press the SET
key.

4. Move the cursor 1 or 2 using the up/down and left/right keys (one pixel at a time).
- The each coordinate, the distance between two points, X coordinate distance, and Y

coordinate distance will be displayed at real time.
5. When the position is correct, press the SET key.
6. After completing the operation, press the ESC key.

- The menu for manual measurement will disappear.

DISPLAY + 
CURSOR (1 2)

EXTENSION
FUNC.1 Description

MANL-MEAS
The distance, X coordinate distance, and Y coordinate distance of the 
two points that were manually designated on the MAIN OPS MENU 
can be measured.

NO

On the MAIN OPS MENU move the cursor to "OPS-CND" item, and press the SET key.

1MONITOR OUTPUT CAM1  CAM2  CAM1&2

8THROUGH  DISPLAY NO YES
9EXTENSION FUNC.1 NO DISPLAY+CURSOR(1  2) (000,000) MANL-MEAS
0EXTENSION FUNC.2  NO DISPLAY+CURSOR (1 2)(000,000)

[TYPE RUN COND]

OPS-MENU  SAVE  LOCK

Select when you will not use the extension function

The crosshair cursor can be displayed on any position.
- "1" equals a 16-pixel line. "2" equals a full line.
- The initial coordinates of the crosshair cursor center are (225, 240)

8 to 0 display when 
the MONITOR 
OUTPUT is set to 
"CAM1/CAM2 /NG-
IMG"

(TYPE00)AREA1

OK
MEAS  XXXXms 2000-08-01 10:30

MEASURE 0  CAM1 POSI-DEVIATION

CHG-MEA  CHG-REG   CHG-RST    CHG-C1       CHG-C2          CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND   SYS-CND     CHG-TYPE  NG-IMG-DSP  NEXT-NG    MANL-MEAS

X0~7  Y0~7 READY

�
[MANL-MEAS]
1CURSOR1-COORD MOVE(224,208)
2CURSOR2-COORD MOVE(287,273)
    DIST-BETW-2PT  090.5
    DIST-BETW-Y  063.0
    DIST-BETW-Y  065.0

＋�

＋�

2

3Manual
measure-
ment

Cursor 1 Cursor 2



2-13

Setting the Operating and System Conditions

 2

(2) Extension function  2 (crosshair cursor display)

ËËËËË Operatiing procedure
1. On the [TYPE RUN COND] menu, move the cursor to "EXTENSION FUNC.2" with the up and

down keys, and press the SET key.
2. Move the cursor to "DISPLAY+CURSOR(1 2)" and press the SET key.
3. Move the crosshair cursor using the up/down and left/right keys (it moves one pixel at a time).
4. After the position is determined, press the SET key.

Using "0EXTENSION FUNC.1" simultaneously, you can have two crosshair cursors while the
monitor outputs CAM1&2(HORZ VERT).

[Display example]

EXTENSION FUNC.2 Description

On the MAIN OPS MENU, move the cursor to "OPS-CND" item, and press the SET key.

�
8THROUGH DISPLAY  NO  YES
9EXTENSION FUNC.1  NO    DISPLAY+CURSOR (1 2)(000,000)  MANL-MEAS
0EXTENSION FUNC.2  NO    DISPLAY+CURSOR (1 2)(000,000)

[TYPE RUN COND] �

OPS-MENU  SAVE  LOCK

�

8 to 0 display when 
the MONITOR 
OUTPUT is set to 
"CAM1/CAM2/NG-IMG"

Select when you will not use the extension function

The crosshair cursor can be displayed on any position.
- "1" equals a 16-pixel line. "2" equals a full line.
- The initial coordinates of the crosshair cursor center are 

(225, 240)

NO

DISPLAY
+CURSOR(1,2)

(TYPE00)AREA1

OK
MEAS  XXXXms 2000-08-01 10:30

MEASURE 0  CAM1 POSI-DEVIATION

CHG-MEA  CHG-REG   CHG-RST    CHG-C1       CHG-C2          CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND   SYS-CND     CHG-TYPE  NG-IMG-DSP  NEXT-NG    MANL-MEAS

X0~7  Y0~7 READY

�

Display two cursors

Camera 1 
measurement 
image

Camera 2 
measurement 
image
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ËËËËË Operation procedure
1. On the [I/O CONDITIONS] menu, move the cursor to item "MANL TYPE CHNG" with the up and

down keys, and press the SET key.
2. Move the cursor to "YES" with the left and right keys, and press the SET key.

ËËËËË Changing the object type on the MAIN OPS MENU (page 1-4)
3. Move the cursor to "CHG-TYPE" with the left and right keys.
4. Change the object type number (displayed in the uppermost area) with the up and down keys.

2-2 Setting the system conditions
Set the following items on the [SYSTEM COND] menu to set the system conditions for the controllre (IV-
S31M/S32M/S33M).

For the following items, see the pages listed
below.
- Input/output conditions - page 17-1
- Communication setting - page 17-19
- Computer link - page 17-20
- Menu selection - page 1-3

[1] Manually setting the object type
On the MAIN OPS MENU, the object type (IV-S33M: 00 to 63, IV-S32M: 00 to 31, IV-S31M: 00 to 15)
can be changed manually (using the remote key pad).

metiteS egapecnerefeR
gnittesaremaC 91-2

epyttcejbofoegnahclaunaM wolebeeS
noitazilaitinI 51-2

sisongaid-fleS 61-2
gnimiT 71-2

tnemtsujdatesffo/niaG 81-2

The type can be manually changed on the MAIN OPS MENU.�
Note: If MANL TYPE CHNG is set to YES, the type cannot be 
changed with an external interface (parallel I/O or general 
purpose serial interface).

YES

NO The type cannot be manually changed on the MAIN OPS MENU.

Description4MANL TYPE
    CHNG

On the MAIN OPS MENU, move the cursor to "SYS-CND" item, and press the SET key.�
　 - Move the cursor to "1I/O CONDITIONS (input/output conditions)" on the [SYSTEM COND]
         menu, and press the SET key.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL+USB  CCD-TRIG�
�
2SERIAL OUPUT NO   PC-LINK   SERIAL
3MANL TYPE CHNG NO   YES
4PARALLEL INP X6 64OBJ-CHG  REG REF(MEAS0  COMPARE-IMGS)

MODIFY-AREA-SIZE(00％)  EXT-INP  
1

2

Display when the 
measurement start 
input interface is 
"parallel + ooo." When 
the "CCD trigger" is 
selected. 
- See page 17-3.

Displays when the IV-S33M is used.
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[2] Total initialization, RAM initialization, and NG image initialization
When you newly set conditions, it is recommended that you first initialize the settings. The following
conditions should be initialized.
The IV-S30 has three initialization modes: "ALL-INIT" (initialize PROM and RAM), "INIT-RAM" (initialize
RAM), and "NG-IMG-INT" (initialize NG image) (See page 1-22 when the IV-S32M/S33M is used.). You
can initialize the object type conditions by selecting the "INITIALIZATION" item on the [OBJECT TYPE
SYS.] menu.

ËËËËË Operating procedure

1. Move the cursor to item "4INITIALIZATION" with the up and down keys, and press the SET key.
2. Select ether "ALL-INIT," "INIT-RAM" or "NG-IMG-INIT: when the IV-S32M/S33M is used" and

press the SET key.
3. Press the SET key again. (Press the ESC key to abort initialization.)

- Initialization will start, and the progress of the initialization will be displayed on the bottom of the
screen.

When initialization is complete, the message "INITIALIZING" (initializing) will change to
"COMPLETE INIT" (complete initialization).

REFERENCE IMG
SYSTEM I/O 
OBJECT TYPE COND

INITIALIZING

- When "ALL-INIT" or "RAM-INIT" is executed

On the [MAIN OPS MENU], move the cursor to "SYS-CND" and press the SET key.

[SYSTEM COND]
1I/O CONDITIONS (TO NEXT SUB-MENU)�
2COMM.SET (TO NEXT SUB-MENU)
3COMPUTER LINK (TO NEXT SUB-MENU)
4INITIALIZATION ALL-INIT INIT-RAM  NG-IMG-INIT
5STD→SELECT MENU EXEC

2

1

NG-IMG
COMPLETE INIT

- When "NG-IMG-INT" is selected.
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[3] Self-diagnosis
The IV-S30 can check all of its own hardware, to ensure that it is operating normally.

(1) Diagnostic items and methods

(2) Operating procedure

1. Move the cursor to item "6SELF DIAGNOSTICS" with the up and down keys, and press the SET
key.

- The [SELF DIAGNOSITICS] menu will be displayed, and each item will be checked. If the result
of each diagnosis is normal, OK will be displayed. If the result is abnormal, NG will be
displayed.

metI tcejbO dohtemkcehC yalpsidrorrE
MARV )yromem(MARV etirwretfadaeR GN
MARDS )yromem(MARDS etirwretfadaeR GN
remiT GN

snoitidnocepyttcejbO yromemhsalF muskcehC .oNtcejbororre+GN
egamiecnerefeR yromemhsalF muskcehC GN

margorptooB yromemhsalF muskcehC GN
margorpmetsyS yromemhsalF muskcehC GN

On the MAIN OPS MENU, move the cursor to the "SYS-CND" item, and press the SET key.

After the diagnosis is complete, 
the message will change to 
"COMPLETE DIAGNOSIS."

[SYSTEM COND]

1I/O CONDITIONS   (TO NEXT SUB-MENU)�
�
5STD→SELECT MENU    EXEC
6SELF DIAGNOSTICS EXEC
7GAIN-OFFSET     (TO NEXT SUB-MENU)

  　  DIAGNOSTING
VRAM OK
SDRAM OK
TIME OK

TYPE COND OK
REFERENCE IMG OK
BOOT-PROG OK  
SYSTEM-PROG OK

OPS-MENU  SAVE  LOCK

1
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re
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[4] Setting the system time (IV-S32M/S33M)
When the IV-S32M/S33M is used, set the time displayed on the monitor. This setting is available only
the IV-S32M.
Set the time on the "8TIME" line of the [SYSTEM COND] menu.

ËËËËË Operating procedure

1. Move the cursor to the "8TIME" item using the up and down keys, and press the SET key.
2. Move the cursor to "SEC.," "MIN.," "D," "M," and "Y" using the left and right keys, and enter the

correct value at each location using the up and down keys.
Y = 1999 to 2098
M = 01 to 12
D = 01 to 31
H = 00 to 23
MIN. = 00 to 59

3. Press the SET key. The time will be set and the system will start using the new time.

On the MAIN OPS MENU, move the cursor to the "SYS-CND" item, and press the SET key.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)�
�
7GAIN-OFFSET (TO NEXT SUB-MENU)
8TIME 2000Y 10M 05D 18H 56M�
9CAMERA TYPE (TO NEXT SUB-MENU)
OPS-MENU  SAVE  LOCK

1
2
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[5] Gain/offset adjustment
The gain and offset of the IV-S30 can only be adjusted by our service engineers. Users
must not try to change them.
The data which can be adjusted is shown below for reference purpose only.
Generally, an image from the CCD camera can be optimized by adjusting the optical system, such as the
lens iris. To make fine adjustments, the IV-S30 is equipped with functions to adjust the offset and gain of
image signals from cameras 1 and 2 and the contrast on an external monitor screen.
- The gain and offset are adjusted by checking the display on the screen.
- The screen is kept in the through mode.

On the [MAIN OPS MENU], move the cursor to "SYS-CND" and press the SET key.

- On the [SYSTEM COND] menu, move the cursor to item "7GAIN-OFFSET"
　 and press the SET key.

The average values are
displayed. Different models
use different values.

Gain and offset adjustment

2GAIN (CAM1)

4GAIN (CAM2)

5CONTRAST (MNTR)

1OFFSET (CAM1)

3OFFSET (CAM2)

Details of adjustment (selection)

The offset for camera 1 is adjusted with the up and down keys.
- The complete signal level is shifted leaving the amplitude of 

the image signals from the CCD camera unchanged. As the 
offset value is increased, the whole screen will becomes 
more white.

The gain for camera 1 is adjusted with the up and down keys.
- The amplitude of the image signals from the CCD camera is
  changed. As the gain value is reduced, the screen will 

become lighter, and as the gain value is increased, the 
screen will become darker.

The offset for camera 2 is adjusted with the up and down keys.
- The adjustment procedure is the same as that in Item ①.

The gain for camera 2 is adjusted with the up and down keys.
- The adjustment procedure is the same as that in Item ②.

The monitor contrast is adjusted with the up and down keys.
- The intensity of image signals sent to the monitor is adjusted.
  As the contrast value is increased, the contrast on the screen 

will become stronger.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
�
6SELF DIAGNOSTICS EXEC
7GAIN-OFFSET (TO NEXT SUB-MENU)
8TIME 2000Y 10M 05D 18H 56M�
�
[GAIN-OFFSET]

1OFFSET(CAM1) + (    ) - (   ) (035)
2GAIN(CAM1) + (    ) - (   ) (163）
3OFFSET(CAM2) + (    ) - (   ) (035)
4GAIN(CAM2) + (    ) - (   ) (163)
5CONTRAST(MNTR) + (    ) - (   ) (055)

OPS-MENU  RETURN  LOCK
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2-3 Camera settings
The cameras that are compatible with the controller (IV-S31M/S32M/S33M)  are as follows:

* Mixed use of different camera types is not supported.
Select the camera specifications (camera synchronization, image capture mode) in "CAMERA TYPE" on
the [SYSTEM COND] menu, according to the camera you are using.

ÆÆÆÆÆ When the IV-S31M/S32M used
The IV-S31M/S32M can only support standard cameras (IV-S30C1/C2). That is why no setting
alternatives are shown for the camera type.

ÆÆÆÆÆ When the IV-S33M used
The IV-S33M can be connected to standard cameras (IV-S30C1/C2), high-speed cameras (IV-S30C3/
C4), and commercially available EIA cameras.

rellortnoC saremacelbitapmoC
M13S-VI )aremacdradnats(1C03S-VI

)aremacorcim(2C03S-VIM23S-VI

*M33S-VI

)aremacdradnats(1C03S-VI
)aremacorcim(2C03S-VI

)aremacdeeps-hgih(3C03S-VI
)aremacdeeps-hgih,orcim(4C03S-VI
)elbaliavayllaicremmoc(saremacAIE

On the MAIN OPS menu, move the cursor to "SYS-CND" and press the SET key.�

　-Select "9CAMERA TYPE" on the [SYSTEM COND] menu

[SYSTEM COND]
1I/O CONDITIONS (TO NEXT SUB-MENU)
�
�9CAMERA TYPE      (TO NEXT SUB-MENU)

[CAMERA SET]
1SELECT CAMERA  STANDARD  HIGH SPEED  EIA
�
�

OPS-MENU

OPS-MENU  RETURN  LOCK

● When "STANDARD" camera is selected

● When "EIA" camera selected
1SELECT CAMERA   STANDARD  HIGH SPEED  EIA
2SYNCHRONIZE CAM  EXTERNAL SYNCH　INTERNAL SYNCH
3CAPTURE IMG MODE FULL　HALF

● When "HIGH SPEED" camera is selected
1SELECT CAMERA   STANDARD  HIGH SPEED  EIA
�
2CAPTURE IMG MODE FULL　HALF　FULL+HALF

saremacelbitapmoC
)dradnats(1C03S-VI

)orcim(2C03S-VI

)deeps-hgih(3C03S-VI
-hgihdnaorcim(4C03S-VI

)deeps

aremacAIE
yllaicremmoc(

)elbaliava

aremaC
sgnittes

metsys(
-noitidnoc

)s

noitcelesaremaC dradnatS deepshgiH AIE
aremaC

noitazinorhcnys
- ]2[eeS

--- ---
rolanretxE

lanretni
noitazinorhcnys

erutpacegamI
edom - ]1[eeS

---
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[1] Image capture mode
When you are using the IV-S30C3/C4 high-speed camera or an EIA camera, you have to select an
image capture mode.

* The "Full+half" can be selected when "1SELECT CAMERA" is set to "HIGH-SPEED."
ËËËËË Comparative examples of image capture times

1 When a standard camera is used and the partial image size is 50 % (240 lines / 480 lines).

2 When a high-speed camera is used and the partial image size is 50 % (240 lines / 480 lines).

ËËËËË Processing details of the image capture mode

edomerutpacegamI sliateD
lluF egamiehtnisenilehtfollaerutpaC
flaH egamiehtnisenilsddoehterutpaC

*flah+lluF seniltegrattnemerusaemeht,edomegamilaitrapehtnI
edomflahnierasrehtoehtdnaedomllufniera

  Whole image
(full mode)

33.3 ms 16.7 ms

 Partial image
(full mode)

Image 
capture time 

- For details about whole and partial images 
- See page 2-5.

  Whole image
(full mode)

16.7 ms 12.5 ms 8.3 ms 8.3 ms 4.2 ms

Partial image
(full + half mode)

Whole image
(half mode)

Partial image
(full mode)

Partial image
(half mode)

Image 
capture time 

erutpacegamI
edom lluF flah+lluF flaH

erutpacegamI ehtrefsnarT-
senildeificeps

ehtylnorefsnarT-
aeraedomlluf

aeradeificepsehttcerroC-
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ehtybdetnemelppuseb

.egamienilddo
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aeraenilderutpac
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neercsehtpugnittes --- flahehteteleD-

aeraedom ---



2-21

Setting the Operating and System Conditions

 2

[2] Camera synchronization (IV-S33M)
When an EIA camera is used, you have to set the camera synchronization mode (internal or external
synchronization).

(1) Internal and external synchronization details
1 Internal synchronization

This mode uses the CCD image capture timing inside the camera, and captures images
automatically.

- To send a captured image to the IV-S33M, first the IV-S33M must send a trigger to the camera.
Then the camera will wait until the first line from its CCD is being to begin the capture and image
transmission. Due to this process (camera synchronization time + monitor output synchronization
time), the shutter time may fluctuate (maximum: 33.3 +16.6 mm).

- When two cameras are connected, both camera 1 and camera 2 cannot open the shutter at the
same time. Therefore, there will be difference of shutter timing described above.

2 External synchronization
The IV-S33M controls the shutter speed and trigger timing in order to capture images. See the
next page for the internal/external synchronization timing charts.

• External synchronization and internal synchronization processing

• Shutter speeds of the recommended cameras

(2) Setting the IV-S30EA1 and IV-S33M for use with an EIA camera
Set the IV-S30EA1 camera converter, and the IV-S33M controller to internal or external
synchronization, to match the EIA camera you have.

* 1: For example, set the Tokyo Electronics Industries CS8320B camera dip switches as follows:

* 2: See the IV-S30 (IV-S31M/S32M/S33M) User's Manual (Introduction and Hardware).
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(3) Timing chart
 Internal synchronization

 External synchronization

Note: When an EIA camera is used, the last (lowest) line (line 479) may not be captured
successfully due to the camera’s characteristics.

Exposure time

Wait for monitor to output vertical synchronization signal (maximum 16.6 ms)

Wait time (maximum 49.9 ms)

Waiting for camera to read top line (maximum 33.3 ms)

Trigger input

Shutter open

Trigger input

Shutter open

Monitor output 
vertical 
synchronization 
signal

Camera 
reading top line

Image data transfer
(VRAM→SDRAM)

Image data 
transfer
(CCD→VRAM)

Image data transfer
(CCD→VRAM)

Image data transfer
(VRAM→SDRAM)
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Chapter 3 : Setting Measurement Conditions
3-1 Outline

The measuring conditions for each object type are set on the [TYPE MEAS COND] (conditions for object
type) menu.
ËËËËË Settings screen

ËËËËË Setting procedure

Set how to use the camera. 2SELECT CAMERA - page 3-3

Enter the object type number (0 to 63)

Setting the measurement program 
conditions

1OBJECT TYPE NO. 

Select the image pre-processing 
method

3IMG PRE-PROCESS - page 3-17

4MEASURE 0  CAM 1
5MEASURE 0  CAM 2
6MEASUREMENT 1
7MEASUREMENT 2
8MEASUREMENT 3 
9MEASUREMENT 4 

Items set on the [TYPE MEAS COND] menu.

Set final numerical calculation

Set final output condition

Setting the input/output conditions

Setting the system conditions 

Save the settings in the flash memory

Return to the MAIN OPS MENU

"FINAL-CALC"      See Chapter 15

"FINAL-OUTPUT"      See Chapter 16

"I/O"       See Chapter 17

"SYSTEM"

"SAVE"

"OPS-MENU"

    

Jump to the next page

On the MAIN OPS MENU, move the cursor to "MEA-CND" item, and press the SET key.
- Select "1OBJECT TYPE NO." on the [TYPE MEAS COND] menu, and select "YES." 
     Then press the SET key.

When an object type has 
data assigned to it, the "X" 
under the object type 
number will change to an 
"O".

[TYPE MEAS COND]
1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)
4MEASURE 0 CAM1 NO (MEAS-COND)  NO
5MEASURE 0 CAM2 NO (MEAS-COND)  NO
6MEASUREMENT 1 NO (MEAS-COND)
7MEASUREMENT 2 NO (MEAS-COND)
8MEASUREMENT 3 NO (MEAS-COND)
9MEASUREMENT 4 NO (MEAS-COND)
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

[OBJECT REG.LIST]

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

When "CAM1&NG-IMG" is 
selected on "2SELECT 
CAMERA," the display on 
each line may be different.
- See page 3-3.

OBJECT TYPE NO
When the IV-S33M is used, 0 to 63
When the IV-S32M is used, 0 to 31
When the IV-S31M is used, 0 to 15
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■■■■■ Outline of setting the measurement program

Select one of the items from  "4MEASURE 0 CAM 1" 
to "9MEASUREMENT 4," and press the SET key.

Click "RETURN" to go back to the MAIN OPS MENU. 

Set the specific 
conditions for each 
measurement program

Set the output conditions (see 
Chapter 16: The PC Function )

Set the evaluation 
conditions (testing)

Set the method for 
numeric calculation 
(testing)

When you want to 
enter the "POSI-
DEVIATION" 
(measure the 
positional deviation) 
conditions for use by 
item "4MEASURE 
0 CAM 1."

1. Select the 
"MEAS- 
COND" item, 
and press 
the SET key.

[TYPE MEAS COND]

[MEAS 0 CAM1 COND]

�
4MEASURE 0 CAM1 POSI-DEVIATION (MEAS-COND)  NO

1MEAS SELECTION       NO　POSI-DEVIATION

�
�
�
2COMPARE IMGS NO  COMPARE-IMGS(CAM1&2)　
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND]

�
4MEASURE 0 CAM1 POSI-DEVIATION (MEAS-COND)  NO

1DTECT PRECISION STANDARD　HIGH
2REGISTER NO. 0(0~7)  1P-SCH  2P-SCH

1P-EDGE   2P-EDGE  1P-SCH+1P-EDGE
3DTECT ANGL NO　YES( +15    +30   +45  360 )
    REGISTER NO.
4MDL 0
5MDL 1
     NUMERIC CALC

OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANGL  NUM-CALC  OUT-COND

00    01    02    03     04     05     06    07    08     09    10     11    12     13     14   15
S S
S  E E

E E
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3-2 Shared settings
[1] Camera selection

Specify which cameras to use (Camera 1, Camera 2) in "2SELECT CAMERA" on the [TYPE MEAS
COND] menu for each object type.

Note: When the "SELECT CAMERA" is changed from "CAM1&2" to "CAM1&NG-IMG," the setting
details for "MEASURE0 CAM2" and "MEASUREMENT1 to 4" are initialized.

To set the output to the monitor, select "1MONITOR OUTPUT" on the [TYPE RUN COND] menu.
- See page 2-3.
■■■■■  Relationship between the camera selection and the monitor output

2 AREMACTCELES noitpircseD

2&1MAC
rofdna)4ot0(stnemerusaemrofdesuebnac2aremacdna1aremaC

.gnissecorp-erpegami

GMI-GN&1MAC
-erpegamidna)4ot0(stnemerusaemrofdesuebnac1aremacylnO

.rotinomehtnodeyalpsidebnacsegamiGN,1aremacgnisU.gnissecorp
- .81-1egapeeS

On the [TYPE MEAS COND] menu (page 3-1), move the cursor to "2SELECT CAMERA" 

and press the SET key.

- Select "CAM1&2" or "CAM1&NG-IMG" using the left and right cursors and then press the SET key.

[TYPE MEAS COND]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)
4MEASURE 0 CAM1 NO (MEAS-COND)  NO
5MEASURE 0 CAM2 NO (MEAS-COND)  NO
6MEASUREMENT 1 NO (MEAS-COND)
7MEASUREMENT 2 NO (MEAS-COND)
8MEASUREMENT 3 NO (MEAS-COND)
9MEASUREMENT 4 NO (MEAS-COND)
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

When "CAM1&2" is 
selected

When "CAM1&NG-IMG  
is selected.

[TYPE MEAS COND]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)
4MEASURE 0 CAM1       NO             (MEAS-COND)  NO
�
5MEASUREMENT 1       NO            (MEAS-COND)
6MEASUREMENT 2       NO            (MEAS-COND)
7MEASUREMENT 3       NO            (MEAS-COND)
8MEASUREMENT 4   NO            (MEAS-COND)
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

"22222 "AREMACTCELES
SAEMEPYT[ehtno

unem]DNOC

"11111 "TUPTUOROTINOM
]DNOCNUREPYT[ehtno

unem

2&1MAC

1MAC
2MAC

1*2&1MAC
)TREV(2&1MAC

2*
)ZIROH(2&1MAC

GMI-GN&1MAC

1MAC
GMI-GN

1*GMI-GN&1MAC
)TREV(GMI-GN&1MAC

2*
)ZIROH(GMI-GN&1MAC

*1 When the IV-S31M/S32M is used.
*2 When the IV-S33M is used.
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[2] Window shape selection and settings
This section describes how to select and set the window shapes used for image processing (e.g.
rectangular windows, horizontal or vertical line boundaries, circle windows, and elliptical windows). This
can be done using the up, down, left, and right setting keys on the remote key pad.

(1) A rectangular window

ËËËËË How to set a rectangular window
The following items on the settings menu can be used to define the mask: MOVE, UP.L, LO.R.
Shown here is an example of how to define a solid-line rectangular window.

ËËËËË To register reference images
To register reference images, the system should be in the "Freeze" mode.

ËËËËË Window specifications

- Up key

3. Specifying the lower right corner

2. Specifying the upper left corner

1. Moving the mask
- Down key - Left key - Right key

- Up key - Down key - Left key - Right key

- Up key - Down key - Left key - Right key

epyteniL evoM eziS muminiM mumixaM
ecnerefeR

egami
enildiloS emitatalexipenO lexipenofotinunI )lexip(61x61

=Y*X(YxX
)slexip63556

aerahcraeS enildettoD emitatalexipenO lexipenofotinunI )lexip(61x61 slexip084x215

Positional deviation measurement (gray scale search), degree 
of match inspection, lead inspection, multiple position 
measurement (gray scale search), and multiple degree of match 
inspection.
Area measurement by binary conversion, object counting by 
binary conversion, object identification by binary conversion

Positional deviation measurement (gray scale search), degree 
of match inspection, lead inspection (criteria search), multiple 
position measurement (gray scale search) and multiple degree 
of match inspection. 

Positional deviation measurement (edge detection), multiple 
position meaurement (edge detection)

Area measurement by binary conversion, object counting by 

Line type

Solid lines

Dotted lines

Reference image for gray 
scale search and binary 
image matching

Window containing a 
binary image 

Gray scale search area 
detection 

Edge of an area detection 

Binary image window 
mask 

Measurement programsImage processing used
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(2) Horizontal/vertical lines

ËËËËË How to set horizontal lines
The following items on the settings menu can be used to define lines: MOVE, S.PT, E.PT. Shown
here is an example of how to define a solid line.

Ë Ë Ë Ë Ë How to set vertical lines

ËËËËË To register reference images
To register reference images, the system should be in the "Freeze" mode.

ËËËËË Window specifications
- Horizontal lines

- Vertical lines

When setting the horizontal and vertical lines, specify the line length as follows:
The reference image must shorter than the search area lines.

Line type

Solid lines

Dotted lines

Image processing used

Gray scale search 
(reference image)

Edge of an area 
detection 

Gray scale search line 
detection

Measurement programs 

Positional deviation measurement (gray scale search), 
degree of match inspection, lead inspection (criteria search). 

Lead inspection 

Positional deviation measurement (gray scale search), 
degree of match inspection, lead inspection (criteria search).

(The up and down keys function the 
same as in the move item)

(The up and down keys function the 
same as in the move item)

- Left key - Right key

- Left key - Right key - Left key - Right key

- Down key- Up key

3. Specifying the ending point2. Specifying the starting point

1. Move

(The left and right keys function the 
same as in the move item)

- Left key - Right key

(The left and right keys function the 
same as in the move item)

- Up key - Down key

- Up key - Down key - Up key - Down key

2. Specifying the starting point 3. Specifying the ending point

1. Move
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(3) Circle window

[How to set a circle window]
The following items on the settings menu can be used to define the circle window: CENTER, RAD.
Shown here is an example of how to define a solid line circle window.

(4) Elliptical window

[How to set an elliptical window]
The following items on the settings menu can be used to define the elliptical window: CENTER,
RAD. Shown here is an example of how to define a solid line elliptical window.

Line type

Solid lines

Dotted lines

Image processing used

Window containing a 
binary image

Binary image window 
mask

Measurement programs

Area measurement by binary conversion, object counting by 
binary conversion, object identification by binary conversion

Area measurement by binary conversion, object counting by 
binary conversion, object identification by binary conversion

1. Specifying the center

2. Specifying the radius

- Up key - Down key - Left key - Right key

- Up key - Down key - Left key - Right key

Line type

Solid lines

Dotted lines

Image processing used

Window containing a 
binary image

Binary image window 
mask

Measurement programs

Area measurement by binary conversion, object counting by 
binary conversion, object identification by binary conversion

Area measurement by binary conversion, object counting by 
binary conversion, object identification by binary conversion

- Up key

1. Specifying the center

2. Specifying the radius

- Down key

- Up/right key - Down/left key

- Left key - Right key
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[3] Image settings
What follows is a description of how to use the image settings to control the measuring program.

(1) Gray scale processing (pixel contraction and detection precision)

ËËËËË Settings menu screen

ËËËËË Measurement programs which are affected by these settings
Positional deviation measurement (gray scale search), degree of match inspection, lead inspection,
multiple position measurement, and multiple degree of match inspection.

High precision 
pixel detection

Pixel

Camera image
Standard pixel 

detection

Point of detection Point of detection

Menu Description

1DTECT
PRECISION　�
(detection 
precision)

7eCONTR.
PIXL

(Grey serch 
scale conditions)

- STANDARD (standard): Detection precision of 1 pixel unit 
level

- HIGH (High precision): Detection precision of 1/10 pixel
　　　　　　　　　　　   unit level

- 1: Search the scanned image in groups of 2 pixels.

- 2: Search the scanned image in groups of 4 pixels.

- 3: Search the scanned image in groups of 8 pixels.

- To increase the speed of your search, you must take into account the settings listed 
below.
1. When using the high precision setting, a smaller image should be used.
2. Reduce the size of the scanned image.
3. After considering what the maximum out of position dimension would be, make the 

search area as small as possible.
4. If the size of the object is larger than 8 pixels then set the pixel contraction to "3".

Reference image

(Standard)
Search coordinates
use a 1 pixel level
of precision

(High precision)
Search coordinates use a 
sub-pixel level of precision (1/10)

Degree of 
match

Degree of 
match

0

1

2

3

4

5

6

7

8

9

1 2 3 4 5 6 7 8 9

[MEAS COND]
1DTECT PRECISION STANDARD　HIGH

7CONTR. PIXL(MDL0) 1　2　3
�
�
eCONTR. PIXL(MDL1) 1　2　3

- Gray scale search conditions
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(2) Threshold value setting
The IV-S30 treats the "areas darker than the lower limit value" or "brighter than the upper limit value"
as "black." It treats that the areas between the upper limit value and lower limit value as "white."
However, if the white-black reverse function is enabled, conversion to white/black will be reversed.
Normally, if you want to use only one threshold value for binary conversion, set the upper limit value
to "255." Then you only need to adjust the lower limit value to a threshold value that works for our
application.

● Setting the threshold value automatically
The binary threshold value can be set automatically.
In the binary area condition of each measurement program, execute the "AUTO REGIST" function
(lower limit only or upper and lower limits) and the optimum threshold values will be set in each
measurement area automatically.
- The binary area conditions (binary image mask) menu in the binary area measurement.

ËËËËË Measurement programs which are affected by these settings
BGA/CSP inspection, area measurement by binary conversion, object counting by binary
conversion, object identification by binary conversion, point measurement (binary images)

(3) Setting window boundaries (enable/disable)
This function enables and disables the labeling (object identification) of binary images located that
cross over the window frame boundary.

ËËËËË Measurement programs which are affected by these settings
BGA/CSP inspection, object counting by binary conversion, object identification by binary
conversion

(Captured image)

Threshold valve B

Threshold valve A

Binary conversion 
(upper limit 255, lower limit A)

Binary conversion 
(upper limit 255, lower limit B)

Binary conversion 
(upper limit A, lower limit B)

255 
(Threshold value)

Lower 
limit A 

B

0

Black

White

255 
(Threshold value)

Upper 
limit A

Lower 
limit  B

0
Black

Black

White

255 
(Threshold value)

A

Lower 
limit  B

0
Black

White

Binary 
conversion

Labeling
(enable
 window
 boundaries)

Window 1 2

3 4

1

2

Labeling
(disable window 
boundary)

Condition: Labeling
　　　　   (in order they are
 　　　　   connected)

Images 1 and 3 cross over the 
window frame edges and are 
measured together with the 
areas outside the window frame 
edges.

1MEAS SHAPE
2MEAS AREA
3AUTO REGIST
4THRESHOLD

RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224.208) LO.R(287.271)
EXEC(L LIMIT ONLY U&L LIMITS)
U.LM255  L.LM100(0~255)

Automatic setting
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(4) Object identification and numbering function (labeling)
Object identification and numbering (labeling) is a process for locating separate object and assigning
serial numbers (labels) one at a time in a binary image. By this process, multiple objects in the same
binary image can be handled separately or as a group.

ËËËËË Measurement programs which are affected by these settings
Object counting by binary conversion, object identification by binary conversion

(5) Binary processing (fixed/threshold value correction)
By setting THRESHOLD-ADJ (threshold adjustment function), the IV-S30 can cope with variations in
lighting.

ËËËËË Measurement programs which are affected by these settings
Area measurement by binary conversion, object counting by binary conversion, object identification
by binary conversion, point measurement (binary images)

Note: In order to use the THRESHOLD-
ADJ(threshold adjustment 
function), the monitor brightness 
functions must be selected to 
measure variations in lighting. If 
you don’t select the monitor 
brightness function, a LIGHT LVL 
NOT SET (correcting binary value: 
monitor illumination not selected) 
error will occur.

V
ar

ia
tio

n 
in

 li
gh

tin
g

Fixed

Fails to convert the image
due to a variation in lighting

Threshold correction value

Binary
conversion

Object 
identification
(in order of
 scanning)

Object identification 
(in order of area)

1

1

2

2

3

3

4

4

Island

Island

Set (selection) item Details of correction

Threshold value
adjustment

Variation
difference

Variation
rate

Correct the threshold value by adding the previously specified threshold
value to the light level variation difference.
(Measured light level — reference light level) + specified threshold value

Correct the threshold value by multiplying the previously threshold value
to the light level variation rate.
(Measured light level  reference light level) x specified threshold value

Threshold correction using either VAR-DIFF (enter variations in lighting as value) and 
VAR-RATE (enter variations in lighting as a rate) can be selected the THRESHOLD-ADJ 
(the threshold adjustment function).
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(6) Space filter
Space filter includes various image manipulation processes that create more readable images by
removing noise and distortion in the image data. And, by extracting or emphasizing certain image
features, it is easier to evaluate or identify target objects by converting the images into standard
patterns.
In the IV-S30, you can select from "smoothing (average, center)," "edge emphasis," "edge
extraction," "horizontal edge," and "vertical edge."

Ë Ë Ë Ë Ë Measurement programs which are affected by these settings
All measurement programs

Ë Ë Ë Ë Ë Example of an image
- No - Smoothing

- Edge emphasis - Edge extraction (All)

- Edge extraction (horizontal) - Edge extraction (vertical)
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(7) The expansion/contraction method of eliminating noise in binary images
When converting an image to binary values, it is often the case that dots of noise will show up in the
converted image. This noise may be eliminated during pre-processing by using the smoothing
function. However, it can also be dealt with through the expansion/contraction noise elimination
method.
-1 Expansion

A single white dot, or small groups of white dots, in the middle of a black background can be
eliminated from the image.

 2 Contraction
A single black dot, or small groups of black dots, in the middle of a white background can be
eliminated from the image.

-1 Expansion → contraction
When isolated dots of noise are eliminated by expansion, the areas enlarged by the expansion
are returned to their original size by contracting them again.

2 Contraction → expansion
When isolated white noise is eliminated by contraction, the areas shrunk by contraction are
returned to their original size by expanding them again.

The IV-S30 has both "contraction  → expansion" and "expansion  → contraction" functions for
eliminating binary noise.
- Number of times of expansion and number of times of contraction can be set independenly.

When the number of contraction cycles is set to 0, and the number of expansion cycles is one or
greater, then only the expansion function will be used.
On the other hand, if the number of expansion cycles is set to 0 and the number of contraction
cycles is one or greater, then only the contraction function will be used.

ËËËËË Measurement programs which are affected by these settings
Area measurement by binary conversion, object counting by binary conversion, object identification
by binary conversion
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A

Edge detection point

Edge detection 
point

B

A

B A

Light�
↑�

Brightness
level�
↓�

Dark

Light�
↑�

Brightness
level�
↓�

Dark

Direction B

Edge 
width

Flat 
width

A B

A

B A

Difference 
in level

Direction

Edge 
width

Flat 
width

Difference 
in level

B

Detection direction

Detection direction

Edge detection point

Detection area

Internal diameter (between B and C)
External diameter (between A and D)

Detection area

Detection area

Detection area

- Horizontal transition point 
from light to dark (moving 
from left to right)

- Vertical transition point from 
light to dark (moving from top 
to bottom)

- Horizontal transition point 
from light to dark (moving 
from right to left)

- Center (dark), horizontal (left and right)

- Edge detection of the inside and outside edges of a two circles

- Vertical transition point from 
light to dark (moving from 
bottom to top)

D
et

ec
tio

n 
di

re
ct

io
n

D
et

ec
tio

n 
di

re
ct

io
n

A: Moving right horizontally 
from light to dark 

B: Moving right horizontally 
from dark to light

C: Moving left horizontally 
from dark to light

D: Moving left horizontally 
from light to dark

Edge detection 
point

(8) Edge detection
The "edge" refers to the boundaries between the brighter (white) and darker (black) parts in an
image. The "edge detection" function is used to detect this boundary by processing the image.

ËËËËË An example of detecting a point using the edge detection function and user specified criteria

- The edge detection point coordinates are used as a reference point to detect an out of position
condition.

- Edge detection in binary images is much quicker than in a gray scale search. However, the binary
image detection process is less precise at detecting position.

ËËËËË Setting the threshold value automatically
By executing an "AUTO.REGI" (automatic setting) for the edge detection condition in each
measurement program, the IV-S30 can automatically detect edges in the measurement areas, and
set the optimum threshold values automatically (density difference and edge width).

- Edge detection condition menu for lead inspection

　

1REGISTER NO.
2DTCT SHAPE
3SEARCH ARE
4DTCT MODE
5SEARCH DIR
6AUTO.REGI
7THRESHOLD

0(0~15)
RECT(ARTIFACT)  LINE  CIRC.L
MOVE  UP.L(224,208)  LO.R(287,271)
CENTR(BRT  DRK)
HOLIZ(           ) VERT(          )
EXEC
GRYS.050(0~255)  EDGE.W2(1~8)
FLAT.W04(1~16)
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Edge detection point 
(with artifact processing: enabled)

Average light (vertical)

Duration of dark area 
in the line scan

Edge detection point (with artifact processing off)

(9) Artifact processing
Artifact processing is a method of processing that eliminates the false detection of the edge of the
target object when an artifact is in the line being scanned. This process can be used during edge
detection. The real edge of the target object is detected by computing the average duration of the
dark area in the scan line, which is much longer for a target object than for an artifact.

ËËËËË Example of detection
- An example of light to dark averaging (DTCT MODE:BRT→ DRK) while scanning horizontally
(SEARCH DIR:HORIZ →), with artifact processing (enabled) (ARTIF).

When artifact processing is disabled (NO ARTIF) in the above example, the edge detection point
changes.

ËËËËË Measurement programs which are affected by these settings
Positional deviation measurement (edge detection), lead inspection, and multiple position
measurement (edge detection).

ËËËËË Measurement programs which are affected by these settings
Positional deviation measurement (edge detection), lead inspection, multiple position measurement
(edge detection).
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(10) Gray level change
To change the gray level, you can change the "**.*TIMES" (magnification by N processing), the "γ+,"
"γ-" (γ (positive/negative) correction), the "CHNG-L" (widening histogram), and the "INCRS-M" (mid
emphasis) functions.
Æ Setting screen

[TYPE MEAS COND]

1OBJECT TYPE NO. 00(0~63)  NO  YES

[MEAS 1 CAM1 COND]

3CHNG GRAY LVL NO  YES(00.0TIMES     γ+    γ-   CHNG-L  INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES1(0～5)

OPS-MENU  RETURN  LOCK

When "OBJECT TYPE 
NO." is set to 00.

When "MEASUREMENT 
1" is selected.

DetailsGray level change

Magnification by N 
processing
(**.* TIMES)

γ 
(positive/negative) 
correction

Histogram 
widening

Mid emphasis

To improve the contrast (the ratio of high value gray levels to low value gray 
levels), specify a magnification rate (00.0 to 99.9) for multiplying the image 
data.
- If the magnified gray level exceeds 255, the system will correct the value 
to 255.

- γ positive correction: used when the mid gray level is too low.

255

255
Input image gray level

O
ut

pu
t i

m
ag

e 
gr

ay
 le

ve
l

255

255
Input image gray level

O
ut

pu
t i

m
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e 
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- γ negative correction: used when the mid gray level is too high.

This is a method to widen the histogram of an image in which the histogram 
is at part of it, thus improve its contrast. 

Emphasize the mid gray level. 
- This improves contrast while remaining the background image.
- The input image density (G) can be converted to the output image density 

with the following formulas:

0 Zma b 0
Zm

2 Good contrast image

Gray level Gray level

1 Bad contrast image

0 to 127

128 to 255

（Ｇ÷127）2×127�

（（Ｇ－128）÷127×127）＋127

Output image gray levelInput image gray level(G)
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(11) Contrast search in the reference image
Using the reference image area setting in the gray scale search mode, the area of maximum contrast
can be identified automatically in the captured image.

- While moving the selected reference image area within the specified search area on the captured
image one pixel at a time, the IV-S30 determines the density in each area in the reference image,
and automatically picks the area with the largest difference.

- This function may be used for sorting printed objects.

■■■■■ Measurement programs available that use this setting
Positional deviation measurement (gray scale search), degree of match inspection, multiple position
measurements (gray scale search), and multiple degree of match inspection.

Search in the specified search 
area on the captured image

Find the area having the maximum 
features in the reference image 
area. 
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[4] Evaluation conditions
The setting details and procedures for setting the evaluation conditions are the same for all measurement
programs.

Evaluation conditions [EVALUATION COND] menu for measuring degree of match

Using the up and down keys, you 
can set the output to NO (no out-
put), Y0 to 7 (output on these re-
lays), or C000 to C127 (output on 
these secondary relays), in the out-
put area of the menu.
(If the test result returns OK, then 
the output is turned ON. If it is NG, 
then it is turned OFF).

When carrying out a test using item 
qTEST, on the menu, the result-
ing measurement values and the 
evaluation (OK or NG) will be dis-
played.

If you select "WITH-POSI.ADJ," the system will conduct test 
while adjusting for positional deviation. - pages 3-26 to 3-29

Condition 
settings

RESET

AUTO�
(–**%)

Reset upper and lower limit values of all items to default values.

[–**%]

Details

● Condition setting
Upper and lower limit values of the all evaluation condition items can be set automatically 
with the follwoing processes.
After testing more than one good workpieces, the IV-S30 automatically set the limits based 
on the test results.

- Multiple the specified rate (–%) on the newly tested good workpieces, 
and compared this value with the range between the current upper and 
lower limits. If it is outside the upper and lower limits, the IV-S30 
renews the maximum or minimum value with this value.

  At the first setting, the first test result will be the upper and lower limit 
without any condition.。

The value from –00% to –99% can be entered to the  "–**%" in units of 
1%. (Default value =–10%)
To enter this position, move the curosr to the "AUTO" position and press 
the up and dow keys to change the value. After determining the value, 
press the SET key, upper and lower limts of each item will be 
automatically set with tis %.be the upper and lower limit without any 
condition.

[EVALUATION COND]

1REGISTER 00(0̃15) [TEST RESULT]           [OUTPUT]�
2CONDITION SET RESET  AUTO(±10%)
3MATCH LVL (MDL0) -10000~+10000 M0=+09000 OK NO
4X COORD. (MDL0)  000.0~511.0 X0=  000.0  OK NO�
5Y COORD. (MDL0) 000.0~479.0 Y0=  000.0  OK NO�
6GLAY LVL (MDL0) 000.0~255.0 G0=  116.0 OK NO�
7MATCH LVL (MDL1) -10000~+10000 M1=+09000 OK NO �
8X COORD. (MDL1)  000.0~511.0 X1=  000.0 OK NO
9Y COORD. (MDL1)  000.0~479.0 Y1=  000.0 OK NO�
0GLAY LVL (MDL1) 000.0~255.0 G1=  116.0 OK NO�
qTEST EXEC(WITH-POSI. ADJ WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK� �

The "degree of match + 09000" 
refers to a degree of match (match 
between individual pixels) between 
the registered image and the 
measured image that is equal to 
90.00% or more of the total.
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[5] Image pre-processing
A shading correction, binary image mask, and comparative calculation between images are available
for image pre-processing.
To set these operations, use the [IMG PRE-PROCESS] menu.

ËËËËË The setting procedure

Not done

Done

Return to the [TYPE MEAS COND] menu.　　　             "RETURN"

1 REGISTER NO. 

q TEST

When the automatic setting is selected.

3 to 0 2 Condition setting
Set the limit for 
approved objects 
to -– ** %.

Enter the registration number corresponding 
to the registration number from the [TYPE 
MEAS COND] (measurements condition) 
menu 

Make the measurements

The recording is finished

Enter the upper and lower limits for an OK 
judgment.
Enter the target to output data

On the [TYPE MEASURE COND] menu, move the cursor to "3IMG PRE-PROCESS" 
and press the SET key.

[TYPE MEAS COND]

[IMG PRE-PROCESS]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)

1ADJ.IMG GRAY      CAM1(1~2)  NO  YES  (TO NEXT SUB-MENU)�
2MASK BINARY IMG CAM1(1~2) NO  YES  (TO NEXT SUB-MENU)�
3COMPARE IMGS      NO  CAM1  CAM2  CAM1&2  (TO NEXT SUB-MENU)�
�
OPS-MENU  RETURN  LOCK

OPS-MENU  RETURN  LOCK

● When "CAM1&2" is selected.

● When "CAM1&NG-IMG" is selected.
[TYPE MEAS COND]

[IMG PRE-PROCESS]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)

1ADJ.IMG GRAY      CAM1  NO  YES  (TO NEXT SUB-MENU)�
2MASK BINARY IMG CAM1  NO  YES  (TO NEXT SUB-MENU)�
3COMPARE IMGS      NO  CAM1  (TO NEXT SUB-MENU)�

- Next page
- Page 3-19
- Page 3-23

- Next page
- Page 3-19
- Page 3-23
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(1) Shading correction
This process removes unevenness from images that have gray level unevenness caused by an
illumination.

[ADJ.IMG GRAY]

1ADJ.MODE DIVIDING  SUBTRACTING  FILTERING
2ADJ.AREA MOVE  UP.L(224,208)  LO.R(287,271)  REG  DISP
3SET STD.GRAY LVL MOVE  UP.L(224,208)  LO.R(287,271)  GRAY(000)

OPS-MENU  RETURN  LOCK 

- The items displayed in lines 2 and 3 will vary, depending on the selection in item 1.

1. Select "CAM1" or "CAM2" using the 
up and down keys.

2. Move the cursor to "YES" and press 
the SET key.

3. Move the cursor to "TO NEXT SUB-
MENU" and press the SET key.
- The "ADJ. IMG GRAY" menu will 

appear.

(NOTE)
First set the reference gray level in item 
3, and then finish the setting in item 2.

DIVIDING  

SUBTRACTING  

FILTERING

DIVIDING  

SUBTRACTING

FILTERING

MOVE  UP.L(224,208)  LO.R(287,271)  REG  DISP

MOVE  UP.L(224,208)  LO.R(287,271)  REG  DISP

MOVE  UP.L(224,208)  LO.R(287,271)  

MOVE  UP.L(224,208)  LO.R(287,271)  GRAY(000)

MOVE  UP.L(224,208)  LO.R(287,271)  GRAY(000)

Divide a scanned image with the reference image that expresses changes of dark and bright as a 
whole, and correct the brightness throughout the image.
{(Each gray level of scanned image) X reference gray level} / (Each gray level of reference image)
- Divide a scanned image that is shot under the uneven light by a blank image that is shot under the 
same light condition, you can change the image to the one that is shot under the even light.

Subtract a scanned image with the reference image that expresses changes of dark and bright as a 
whole, and correct the brightness throughout the image.
{(Each gray level of scanned image) + reference gray level} - (Each gray level of reference image)
- Subtract a scanned image that is shot under the uneven light by a blank image that is shot under 
the same light condition, you can change the image to the one that is shot under the even light.

Filter a scanned image with the maximum value, and then with an average value, to make a 
brightness image. 

[Max. value filter: Max. gray level of 3 x 3]
- [Average value filter: Average gray level of 3 x 3]

- Use this filter when a brightness distribution image (reference image) for the scanned image 
cannot be obtained.

DetailsCorrection mode

Selection in item1 Data displayed in item2 Data displayed in item3

[TYPE MEAS COND]

[IMG PRE-PROCESS]

①OBJECT TYPE NO. 00(0~63) NO  YES
②SELECT CAMERA CAM1&2　CAM1&NG-IMG
③IMG PRE-PROCESS (TO NEXT SUB-MENU)

①ADJ.IMG GRAY      CAM1(1~2)  NO  YES  (TO NEXT SUB-MENU)�
②MASK BINARY IMG  CAM1(1~2)  NO  YES  (TO NEXT SUB-MENU)�
③COMPARE IMGS      NO  CAM1  CAM2  CAM1&2  (TO NEXT SUB-MENU)

OPS-MENU  RETURN  LOCK� �

OPS-MENU  RETURN  LOCK

● When "CAM1&NG-IMG" is selected for SELECT CAMERA line.

[TYPE MEAS COND]

[IMG PRE-PROCESS]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)

1ADJ.IMG GRAY      CAM1  NO  YES  (TO NEXT SUB-MENU)�
2MASK BINARY IMG CAM1  NO  YES  (TO NEXT SUB-MENU)�
3COMPARE IMGS      NO  CAM1  (TO NEXT SUB-MENU)�

1. Select "YES" and press the SET key.

2. Select "TO NEXT SUB-MENU" and 
press the SET key. - [ADJ.IMG 
GRAY (shading correction)] menu 
appears.

● When "CAM1&2" is selected for SELECT CAMERA line.
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(2) Binary image mask
Mask a scanned image (AND) with the registered binary image.

ËËËËË Measurement programs which are affected by this setting
Area measurement by binary conversion, object counting by binary conversion, object identification
by binary conversion, BGA/CSP inspection

ËËËËË Setting method
Use item 2, "MASK BINARY IMG" on the [IMG PRE-PROCESS] menu.

ksamegamiyraniB egamidennacsehtnilevelyarG gniksamretfatuptuolevelyarG

1 552ot0 552ot0
)egamidennacsehtnilevelyarg(

0 552ot0 )dexif(0

[TYPE MEAS COND]

[BINARY IMG MACK]

[IMG PRE-PROCESS]

①OBJECT TYPE NO. 00(0~63) NO  YES
②SELECT CAMERA CAM1&2　CAM1&NG-IMG
③IMG PRE-PROCESS (TO NEXT SUB-MENU)

①ADJ.IMG GRAY      CAM1(1~2)  NO  YES  (TO NEXT SUB-MENU)�
②MASK BINARY IMG  CAM1(1~2)  NO  YES  (TO NEXT SUB-MENU)�
③COMPARE IMGS      NO  CAM1  CAM2  CAM1&2  (TO NEXT SUB-MENU)

OPS-MENU  RETURN  LOCK

OPS-MENU  RETURN  LOCK

1
2

3 4

①MASK SET REF-IMG MANUAL
②MASK AREA MOVE  UP.L(232,216)  LO.R(279,263)  REG  DISP
③MASK THRESHOLD U.LM255  L/.LM100(0~255)
④MASK INVERT B/W NO  YES
⑤MASK NOISE FILTR NO　EXPD.→CONTR.　CONTR.→EXPD.
⑥NUM. OF MASK FILT EXPD.0  CONTR.0(0~5)

�

�

● When "CAM1&2" is selected on the SELECT CAMERA line

● When "CAM1&NG-IMG" is selected on the SELECT CAMERA line

[TYPE MEAS COND]

[BINARY IMG MACK]

[IMG PRE-PROCESS]

①OBJECT TYPE NO. 00(0~63) NO  YES
②SELECT CAMERA CAM1&2　CAM1&NG-IMG
③IMG PRE-PROCESS (TO NEXT SUB-MENU)

①ADJ.IMG GRAY      CAM1  NO  YES  (TO NEXT SUB-MENU)�
②MASK BINARY IMG  CAM1  NO  YES  (TO NEXT SUB-MENU)�
③COMPARE IMGS      NO  CAM1  (TO NEXT SUB-MENU)

OPS-MENU  RETURN  LOCK

OPS-MENU  RETURN  LOCK

1
2 3

①MASK SET REF-IMG MANUAL
②NO. OF COURNERS 4(3~8)
③COORD PNT0(0~3)  MOVE(224,208)
④MASK AREA MOVE
④MASK INVERT B/W NO  YES
⑥MASK REGIST. REG  DISP

�

�

Specify the position and size, and 
register them.
Specify a value within the range of 0 to 
255.

Select a mask detection process and 
specify the number of contractions and 
expansions (0 to 5).

Mask area

When "OBJECT TYPE NO." is 
set to 00.

When "OBJECT TYPE NO." is 
set to 00.

1. Select "2MASK BINARY IMG" 
using the up and down keys and 
press the SET key.

2. Select "CAM(1-2)" using the up 
and down keys and press the 
set key.

3. Select "Yes" using the left and 
right keys and press the SET 
key.

4. Move the cursor to "TO NEXT 
SUB-MENU" and press the SET 
key.

- The "BINARY IMG MASK" 
menu will be displayed.

1. Select "2MASK BINARY IMG" 
using the up and down keys and 
press the SET key.

2. Select "Yes" using the left and 
right keys and press the SET 
key.

3. Move the cursor to "TO NEXT 
SUB-MENU" and press the SET 
key.

- The "BINARY IMG MASK" 
menu will be displayed.

When "reference image" 
is selected for the mask.

When "manual" is 
selected for the mask 

Mask area

Specify a value within the range of 3 to 8.
Specify a point number and coordinate.
Move the mask area horizontally.
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ËËËËË Setting example
●When "MASK SET" is set to "REF-IMG."

Shown below is an example of how to specify a binary image mask for a star shape.

[TYPE MEAS COND]

[MEAS COND]

6MEASUREMENT1 MEAS-BIN-AREA   C1  (MEAS-COND)

OPS-MENU  RETURN  LOCK  EVALUATION  NUM-CALC  OUT-COND

1WINDOW  NUM-OF-MASKS(1　2　4) BINARY-IMG-MASK
2REGISTER NO.  0               NO　YES
　REGISTER NO.�
3BINARY AREA COND�
4NUMERIC CALC

00    01    02     03    04     05    06     07    08     09    10    11     12     13    14    15

3

2 1

Mask outline

- Positional relation between the stored binary image 
mask and the object to be measured.

Star-shaped binary image 
mask (outside boundary)

Star-shaped object to be 
measured (inside boundary)

1. Select "BINARY-IMG-MASK" as 
the window type.

2. Select "YES" in the 2REGISTER 
NO. item.

3. In the binary area condition table, 
select the circle under register 
number 00, and press the SET 
key.
- The "BINARY AREA COND" 

menu for that register will be 
displayed.

Binary image mask

2. For correcting minor positional deviations, store an enlarged image as 
the binary image mask. 

3. Return to the "TYPE MEAS COND" menu. Select "MEAS-COND" in the 
"5MEAS-BIN-AREA" item

2 Settings on the "TYPE MEAS COND" menu

To the next page

1 Store a binary image mask on the "BINARY IMG MASK" menu (mask setting = standard) 
shown above.
   1. Specify the mask outline for the object to be measured.
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1. Specify a measurement area smaller than the mask area and specify the binary conditions.

2. Return to the MAIN OPS MENU.

3 Setting the binary area conditions

4 Measure the binary area

1MEAS SHAPE
2MEAS AREA
3AUTO REGIST
4THRESHOLD
5INVERT B/W
6BINARY PROCESS�
7BINARY NOISE FILT
8NUM. OF FILT PASS

RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224.208) LO.R(287.271)
EXEC(L LIMIT ONLY U&L LIMITS)
U.LM255  L.LM100(0~255)
NO YES
FIXED  THRESHOLD-ADJ(VAR-DIFF VAR-RATE)
NO  EXPD.    CONTR.  CONTR.     EXPD.�
EXPD.0  CONTR.0(0~5)

OPS-MENU  RETURN  LOCK  EVALUATION� � �

Measuring area

Continued from the previous page

Captured image 

White dots (six)

Binary mask image (registered in step 1-2)

Image after executing 
a measurement

- The white dots will be converted to 
black dots by applying the binary 
image mask.
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● When "MASK SET" is set to "MANUAL."
Shown below is an example of a binary image mask that matches the following shape (an 8 pointed
star).

1. Select "1MASK SET" using the up and down keys and press the SET key. Then select
"MANUAL" using the left and right keys and press the SET key.

2. Select "2NO.OF CORNERS" using the up and down keys and press the SET key.
3. Select "8" using the up and down keys and press the SET key.
- An octagonal mask area will be displayed.

4. Select "3COORD" (coordinate) using the up and down keys and press the SET key.
5. Select "0" using the up and down keys and then select "MOVE" using the left and right keys.

Finally, press the SET key.
- Vertexes corresponding to the point numbers (0 to 7) will be shown with "+" marks. (The point

numbers are assigned in a clockwise direction.)
6. Move vertex 0 a little outside of the first point on the star using the up, down, left, and right keys,

and then press the SET key.

7. Move vertices 1 to 7 outside of points of the star, as described in steps 5 and 6 above.

8. Select "6MASK REGIST" (register mask) using the up and down keys and press the SET key.
Then select "REG" (register) using the left and right keys and press the SET key.
- The mask will be registered and displayed in the lower right of the screen.

- The area inside the mask will change to white. To invert the inside and outside shades
(change white to black and black to white), select "YES" on the "5 MASK INVERT B/W" line.

[BINARY IMG MACK]

1MASK SET REF-IMG MANUAL
2NO. OF COURNERS 8(3~8)
3COORD PNT0(0~7)  MOVE(224,208)
4MASK AREA MOVE
5MASK INVERT B/W NO  YES
6MASK REGIST. REG  DISP

�

4

5

2 3
1

8
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Image A
Light 
level 0

Image B

Light 
level 180

- Subtraction
  (Image A - Image B)

- Subtraction
  (Image B - Image A)

- The absolute value 
  of the differences
  ( | Image A - Image B | )

(3) Comparative calculations between images
It is possible to run calculations on the differences between the images taken by camera 1 and
camera 2, as well as on the differences between the current image and the already stored reference
image.
1 Type of calculation

There are two types of calculation: "subtraction" and the "absolute value of the differences."

[Example of comparative calculations between images]

Light level in image 1 (0 to 255) - Light level in image 2 (0 to 255)  
- Light level after calculation
However, a result less than 0 will give a result of 0.
| Light level in image 1 (0 to 255) - Light level in image 2 (0 to 
255) | - Light level after calculation (0 to 255)

Subtraction

The absolute value 
of the differences
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- The reference images T1 and T2 (*1) and the size of the areas covered by I1 and I2 (the images
taken by cameras 1 and 2) (*2) may be set in item "2CALC. AREA."

2 Setting details

 

NO (none)
CAM 1
(camera 1)

CAM 2
(camera 2)

CAM 1&2
(cameras 
1 & 2)

(*2)

1CALC.TYPE

None

Subtraction I1-T1

The absolute value of the 
difference between |I1-T1|

None

Subtraction I2-T2

The absolute value of the 
difference between |I2-T2|

Subtraction I1-I2

Subtraction I2-I1

The absolute value of the 
difference between |I2-I2|

Contents

Comparative calculations of differences between images will not be carried out.

Comparative calculations of differences between images will not be carried out.

The reference image T1 (* 1) is subtracted from the image taken by camera 1.

The absolute value of the difference is calculated between the reference image 
T1 (* 1) and the image taken by camera 1.

Comparative calculations of differences between images will not be carried out.

The reference image T2 (* 1) is subtracted from the image taken by camera 2.

The absolute value of the difference is calculated between the reference image 
T2 (* 1) and the image taken by camera 2.

The image taken by camera 1 is subtracted from the image taken by camera 2.

The image taken by camera 2 is subtracted from the image taken by camera 1.

The absolute value of the difference is calculated between the image taken by 
camera 1 and the image taken by camera 2.

SELECT 
CAMERA

IMG

1. Select "CAM1," "CAM2," or 
"CAM1&2" and press the SET keys.

2. Move the cursor to TO NEXT SUB-
MENU  and press the SET key.

The list of settings which may be selected at item "3COMPARE IMGS" is as follows. 

 

To the next page

[TYPE MEAS COND]

[COMPARE IMGS]

[IMG PRE-PROCESS]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)

1ADJ.IMG GRAY      CAM1(1~2)  NO  YES  (TO NEXT SUB-MENU)�
2MASK BINARY IMG CAM1(1~2) NO  YES  (TO NEXT SUB-MENU)�
3COMPARE IMGS      NO  CAM1  CAM2  CAM1&2  (TO NEXT SUB-MENU)

OPS-MENU  RETURN  LOCK� �

OPS-MENU RETURN LOCK�

1CALC.TYPE NO　SUBI1-T1　DIFF.ABS  I1-T1
2CALC.AREA MOVE  UP.L(224,208)  LO.R(287,271)  REG DISP�
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Continued from the previous page

Return to the [TYPE MEAS COND] menu.

æ When "MEASUREMENT 0" is selected.

æ When "MEASUREMENT 1 to 4" is selected.

With this settings concerning comparative calculations between images are complete.

When "OBJECT TYPE NO." 
is set to 00.

When "OBJECT TYPE NO." 
is set to 00.

When "COMPARE-IMGS" 
(previous page) is set to 
"CAM1." *

When "CAM1" is selected.

When "CHK-DEG-MATCH" is selected.
When "MEASUREMENT1" is selected.

1. Select "COMPARE-IMGS" 
and press the SET key.

1. Select "COMPARE-IMGS" 
and press the SET key.

When "COMPARE-IMGS" 
(previous page) is set to 
"CAM1." *

* The display COMPARE-IMGS(----)" will be displayed when 3 
COMPARE IMGS" on the [IMG PRE-PROCESS] menu is set to 
NO." - See the previous page.

[TYPE MEAS COND]

[MEAS 0 CAM1 COND]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)
4MEASURE 0 CAM1 NO (MEAS-COND)  NO

1MEAS SELECTION       NO　POSI-DEVIATION

�
�
�
2COMPARE IMGS NO  COMPARE-IMGS(CAM1)　
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEASUREMENT1]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG
�
6MEASUREMENT 1 CHK-DEG-MATCH  C1 (MEAS-COND)

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

OPS-MENU  RETURN  LOCK

�
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[6] Position correction
Based on the positional deviation data measurement 0 (positional deviation measurement), the
correction of the image coordinates is dealt with using measurements 1 to 4.

(1) Correction details
The types of position correction available are: XY correction, angular correction (standard) and
angular correction (high precision)

[Example of a comparison between standard and high precision angular correction]

Type

XY correction

Angular correction 
(standard)

Angular correction 
(high precision)

Details

The position is adjusted according to the amount of deviation in X and 
Y at the first point (model 0) detected in measurement 0.
There are three correction directions: X axis correction, Y axis 
correction and X and Y axis correction.
- X axis correction--Adjusted misalignment in the X axis
- Y axis correction--Adjusted misalignment in the Y axis

The position is adjusted because of a detected angular deviation θ in 
rotation [2-point search/2-point edge/1-point search + 1-point edge] 
from measurement 0.
- When "YES" is selected in the DTECT ANGL item specifying a "1P-
SCH" or a "1P-SCH+1P-EDGE" in measurement 0, the position will be 
corrected according to the angle detected.

The position is adjusted because of a detected angular deviation θ in 
rotation [2-point search/2-point edge/1-point search + 1-point edge] 
from measurement 0. The high precision angular correction settings 
allows the IV-S30 to display a very precisely corrected image. But, this 
selection lowers rotation processing speed.
- When "YES" is selected in the DTECT ANGL item specifying a "1P-
SCH" or a "1P-SCH+1P-EDGE" in measurement 0, the position will be 
corrected according to the angle detected.

Scanned image (High precision)(Standard)

 θ image after angular correction

Image after correction

Scanned image
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(2) Operation setting details
Setting takes place on the [POSITION CORRECT] menu.

ËËËËË Setting procedure
1. Move the cursor to "NO" on the right of the (MEAS-COND) item.

- The [POSITION CORRECT] menu will appear in the lower window.
2. Move the cursor to "1MODE" using the up and down keys and press the SET key.
3. Select the mode number in "1MODE" line as "0."
4. Move the cursor to "XY-ADJ." or "ANGLE-ADJ.(STANDARD HIGH)" or "NO" using the left and

right keys. Then press the SET key.
- The "NO" column on "MEASURE0 CAM1/2" line in the upper window will change to "YES."
- When "XY-ADJ." is selected, lines 2 and 3 will be displayed.
- When ANGLE-ADJ. (STANDARD HIGH) is selected, lines 2, 3 and 4 will be displayed.

5. Select line "2X CORRECTION," using the up and down keys.
- When no X correction is needed, select "NO" using the left and right keys.
- When an X correction is needed, select the register number (0 to 7) and the model number (1 or

2) for measurement 0 (position deviation measurement: camera 1/2) using the left/right and up/
down keys. Press the SET key to confirm your choice.

6. Set the "3Y CORRECTION" and "4ADJUST ANGLE" line the same as described in step 5
above.

7. Select line "1MODE," using the up and down keys. Then press the SET key. Then set the mode
number to "1," using the up and down keys.

8. Set the choices the same as described in steps 4 to 6 above.
When "ANGLE-ADJ (STANDARD HIGH)" is selected for mode 0, the "ANGLE-ADJ. (STANDARD

HIGH)" choice will not be displayed for mode 1.

ËËËËË Order of position correction

On the [TYPE MEAS COND] menu, move the cursor to 4 or 5 and press the SET key.

2

4 3

1

5

[TYPE MEAS COND]

[POSITION CORRECT] 

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)

4MEASURE 0 CAM1        POSI-DEVIATION   (MEAS-COND)  NO �
5MEASURE 0 CAM2        POSI-DEVIATION   (MEAS-COND)  NO

1MODE        0(0~1)NO  XY-ADJ.  ANGLE-ADJ.(STANDARD HIGH)
2X CORRECTION           NO REG0(0~7) MDL0
3Y CORRECTION           NO REG0(0~7) MDL0
4ADJUST ANGL                NO REG0(0~7) MDL0

OPS-MENU RETURN LOCK�

Mode 0

Mode 1

No XY ADJ.
- X CORRECTION (no/yes)
- Y CORRECTION (no/yes)

ANGLE ADJ. (STANDARD HIGH)
- X CORRECTION (no/yes)
- Y CORRECTION (no/yes)
- ADJUST ANGL (no/yes)

No XY ADJ.
- X CORRECTION (no/yes)
- Y CORRECTION (no/yes)

ANGLE ADJ. (STANDARD HIGH)
- X CORRECTION (no/yes)
- Y CORRECTION (no/yes)
- ADJUST ANGL (no/yes)
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(3) Correction example

ËËËËË Example of correcting the first X and Y point]
1. Amount of correction (X2-X1, Y2-Y1) specified by measurement 0 (positional deviation

measurement)

2. Measuring a point using measurement 1

X2-X1

Y2-Y1

Search area

Target object coordinates (X2, Y2)
Coordinates (X1, Y1) of object in the reference image (model 0)

[Measurement results]
- Detected coordinates: (X2, Y2)
- Deviation amount: X2-X1, Y2-Y1

X2-X1

Y2-Y1

Point
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ËËËËË Example of angular correction
1. Detection of the amount of angular deviation (using measurement 0, 2 point search (positional

deviation measurement).

2. Performing measurement 1 to 4 (of distance and angle measurement) on an image that has been
rotated around its center by the amount of angular diviation detected in step 1.

Reference image 
(model 0)

Detected coordinates
(model 0)

Search area 
(model 0)

Reference image 
(model 1)

Detected coordinates 
(model 1)
Search area 
(model 1)

- Registration image

- Measurement image

Detected coordinates 
(model 0)

Detected coordinates 
(model 1)

Position of registration image
θ�

Detecting the amount of angular deviation

- Image that has been rotated around its center in step 1
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[7] Title registration
A title for a object type number can be entered and saved when the object type number is displayed on
the screen.

ËËËËË Purpose
The title is used to make it easier to control the details of the settings for the object type.

ËËËËË Title characters
A maximum of 16 letters and symbols may be entered.

ËËËËË Operation method

The title that has been entered will be displayed in the top left corner of the
MAIN OPS MENU.

On the MAIN OPS MENU, move the cursor to "MEA-CND", and press the SET key. 
 - Move the cursor to "TITLE" using the up/down and left/right keys, and press the SET key.

Indicates that 
object type 00 is 
selected set.

STORE OBJCT TITLE

A to Z

0 to 9

= to > 

SP (space bar)

← →

DEL. (delete)

END

Setting details

These characters and symbols are used to 
enter the title name.

This is used to make spaces.

These are used to move the cursor.

This is used to delete the character to the 
right of the cursor.

Exit the title registration screen.

[TYPE MEAS COND]

[STORE OBJECT TITLE]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN

A B C D E F G H I J K L M
N O P Q R S T U V W X Y Z
0 1 2 3 4 5 6 7 8 9
= — ( ) < > SP
          DEL END

IV-S30

T.IMG C1 L
VX.X

(TYPE00)IV-S30

OK
MEAS  XXXXXXms 2000-08-01 10:30

MEASURE 0  CAM1 POSI-DEVIATION
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3-3 Input & Output / System settings
[1] Illuminance (light level) monitor

(1) Purpose
1. Allows the system to monitor changes the lighting of the environment

If the light level exceeds the preset lighting range, it will be regarded as a change in the
environment and "OVR ILLM RANGE" will be displayed on the MAIN OPS MENU.

2. Automatic adjustment of the threshold values used for binary conversions can follow
changes in the lighting environment.
The threshold value is modified from the user's setting due to changes in the actual brightness
measured in the environment.

(2) Applications
Used when the level of illumination changed due to changes in voltage or when the influence of
sunlight in the workplace cannot be ignored.

(3) Setting procedure

1. Select "3MNTR LIGHT LVL (check light level)" using the up and down keys, and press the SET
key.
- When the "SELECT CAMERA" is "CAM1&2," after selecting the camera number (1 or 2) using

the up and down keys, select "YES" using the left and right keys. Then press the SET key.
- When the "SELECT CAMERA" is "CAM1&NG-IMG," select "YES" using the left and right keys

and press the SET kye.
2. Select item "4LIGHT LVL COND (conditions for checking light level)" using the up and down

keys, and press the SET key.
- The [MONITR LIGHT LVL] (check light level) menu and the monitoring window will be

displayed.

3. Press the SEL key to enter the through image mode.
- T.IMG (through) will be displayed in the upper right corner of the screen.

4. Select item "1SIZE", and item "2POSITION", using the up and down keys, and press the SET
key. Then, set the size and position of the monitoring window using the direction keys.
- The monitoring window should be placed in a location with medium brightness, which does not

contain any objects to be measured.
- The monitor window is a rectangle 4 to 32 pixels tall and 4 to 64 pixels wide (se in multiples of 4

pixels). The monitor window can be moved one pixel at a time.
- The average light level in the monitoring window is displayed on "MEAS.AVG.GRAYS (average

measured light level) in item 3."

4

5

7

8

3

T. IMG  C1 H

�

[MONITOR LIGHT LVL]    

1SIZE Y08(4~32)XX08(4~64)
2POSITION (248,232)
3THRESHOLD VALUE U.LM255  L..LM000(0~255)

MEAS.AVG.GRAYS=000.0
4REG AVG.GRAY  LVL   EXEC  REG.AVG.GRAYS=000.0

OPS-MENU  RETURN  LOCK

Monitoring window

On the MAIN OPS MENU, move the cursor to "MEA-CND", and press the SET key.
　 - Move the cursor to "SYSTEM" on the [TYPE MEAS COND] menu, and press the SET key.

1
2

[TYPE MEAS COND]

[OBJECT TYPE SYS.]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

�

1REGST NG IMG       NO  YES �
2HALT ON NG MEAS NO  YES�
3MNTR LIGHT LVL     CAM1(1~2)NO  YES�
4LIGHT LVL COND     (TO NEXT SUB-MENU) CAM1  NO  YES

● When "CAM1&2" is selected on the "SELECT CAMERA" line

�
● When "CAM1&NG-IMG" is selected 

on the "SELECT CAMERA" line.

Displayed when the IV-
S32M/S33M is used.



Setting Measurement Conditions

3-32

3

[When monitoring changes in the lighting environment] ... If not, go to item 6.
5. Select item "3THRESHOLD VALUE", using the up and down keys, and press the SET key.

- Select the upper and lower limits using the left and right keys, and set the light level range (0 to
255) using the up and down keys. Then, press the SET key.

- When the average light level in the monitoring window is out of the preset light level range,
"OVR ILLM. RANGE (light level over range)" will be displayed on the MAIN OPS MENU.

[When the threshold value for binary conversion is automatically modified to take into
account changes in the lighting environment] .... If not, go to item 8.
6. Press the SEL key to enter freeze frame the image.

- "F.IMG (freeze)" will be displayed in the upper right corner of the screen.
- Before reading and storing the next average light level sample, it is necessary to enter the

freeze frame.
7. Select item "4REG AVG. GRAY LVL (average light level registration)", using the up and down

keys, and press the SET key. When the SET key is pressed again, the "REG. AVG. GRAYS
(average light level)" will be registered.
- This average light level is required when threshold value correction is selected in the binary

conversion method.
- If the average light level has not been registered, you will see "error 22: BIN MON. LIGHT LVL

NOT SET (the light level check function has not been enabled)."
- The registered light level is the reference value used when threshold values are modified.
- If the current screen is not a frozen image, "CHANGE TO FREEZE MODE (change to freeze)"

will be displayed.
8. Select "RETURN" and press the SET key.

- Move the cursor to the "SAVE" item on the [TYPE MEAS COND] menu in order to save the
parameters you have entered in the IV-S30 flash memory.

After the measurement monitoring function is turned ON and images have been captured, the
lighting monitoring function set above will be active.
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[2] Setting the shutter speed
The shutter speed can be set independently for each object type.
Since the shutter speed can be set continuously in the range of 1/30 to 1/10,000 of a second, very fine
adjustment is possible.
- If you want to measure moving objects and increase the image processing speed, set the shutter speed
to around 1/1000 or 1/2000 seconds. However, if you use a faster shutter speed than you need, very
bright lights will be necessary, and bright lighting is not economical.

- For details about the relationship between the brightness of objects (objects to be measured) and the
shutter speed, see IV-S30 User's Manual (Introduction and Hardware) "5-1 [2] Illumination and shutter
speed."

[Example]

ËËËËË Setting procedure

1. Move the cursor to the "3SHUTTER SPEED" item on the OBJECT TYPE I/O using the
up and down keys, and press the SET key.

2. Press the SET key again, and move the cursor to the digit you want, using the left and
right keys.

1/ 00060

This cursor will move to the left and right.

3. Set the value using the up and down keys.
4. Repeat steps 3 and 4 to set each digit.

After setting all of the digits, press the SET key.

- When the shutter speed is slow
  (1/60 of a second)

- When the shutter speed is fast
  (1/1000 of a second)

The object is frozen on the screen.The object is blurred across the screen.

　On the [TYPE MEAS COND] menu, move the cursor to "I/O" and press the SET key.

You can specify any value in the range of 1/30 to 1/10000 seconds (initial value 1/60) 
for the shutter speed.

[TYPE MEAS COND]

[OBJECT TYPE I/O]

1OBJECT TYPE NO. 00(0~63) NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG

1TRIG CCD START    NO  YES(BIN AVG-GRAYS GRAY-SRC)�
2CCD TRIG COND     (TO NEXT SUB-MENU)�
3SHUTTER SPEED    1/00060(1/30~1/10000)
4SERIAL OUTPUT      ANY  BLOCK-ASSIGN�
5SET SERIAL BLOCK BLOCK01  MEAS0  CAM�
�

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN  LOCK

�

2

1
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[3] Copying
When there are many common parameters between object types, it is most efficient to access those
existing sets of parameters in order to copy and then modify them.
The parameters of a previously specified object type are copied into another object type, after which
they can be modified.

ËËËËË Operation procedure

1. Select item "1OBJECT TYPE NO.," using the up and down keys and press SET key.
2. Using the left and right keys, enter the object type number (IV-S33M: 0 to 63, IV-S32M: 0 to 31,

IV-S31M: 0 to 15) for the target of the copy. Then, move the cursor to "YES" and press SET key.
3. Select item "SYSTEM," using the up/down and left/right keys and press the SET key.

- The "OBJECT TYPE SYS." menu will be displayed on the lower window.
4. Move the cursor to "5COPY" using the up and down keys and press the SET key.
5. Enter the object type number for the source of the copy using the up and down keys. Then, press

the SET key.
- The system will start copying.

Notes

- Do not disconnect the power while the IV-S30 is copying.
- Once data has been corrupted it will be necessary to start after initializing the setting, all over

again. Unless this is done it will not be possible to restart the machine.
- The reference images used for the gray scale seach function are not copied with the

operation above. Make sure reset them.

The measurement conditions of 
the source object type. (The data 
is copied from flash memory)

The measurement conditions of the target 
object type. (The data is used to simplify 
setting the target object's parameters)

The source of the copy The target of the copy

On the MAIN OPS MENU, move the cursor to "MEA-CND" item, and press the SET key. 

1

4 5

3

2

[TYPE MEAS COND]

[OBJECT TYPE SYS.]

1OBJECT TYPE NO. 00(0~63) NO  YES

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN  LOCK

�

1REGST NG IMG       NO  YES �
2HALT ON NG MEAS NO  YES�
3MNTR LIGHT LVL     CAM1(1~2)NO  YES�
4LIGHT LVL COND     (TO NEXT SUB-MENU)
5COPY        (    TYPE00) EXEC
6INITIALIZATION        EXEC
7MOVE ALL WINDOW (TO NEXT SUB-MENU)�
�

Displayed when the 
IV-S32M/S33M is 
used.
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[4] Initialize the measurement conditions for each type
If you are going to specify each of the conditions, we recommend that you first initialize the settings.
The measurement conditions for the specified object type (data for the object type you are in the
process of entering) will be initialized.
- For details about total initialization, see the section, "2-2 [2] Total initialization, RAM initialization."

ËËËËË Operation procedure

1. Select item "1OBJECT TYPE NO." using the up and down keys and press the SET key.
2. Select the object type number (IV-S33M: 0 to 63, IV-S32M: 0 to 31, IV-S31M: 0 to 15) to be

initialized using the up and down keys.
3. Select item "SYSTEM," using the up/down and left/right keys and press the SET key.

- The [OBJECT TYPE SYS.] menu will appear in the lower window.
4. Select "6INTIALIZATION" using the up and down keys and press the SET key.

- The system will start initializing.

Notes

- Do not disconnect the power while the IV-S30 is initializing.
- The data settings not currently being initialized may be corrupted. Unless all of the data is

initialized it will not be possible to restart the machine (i.e. partial initialization is not possible).

On the MAIN OPS MENU, move the cursor to "MEA-CND" item, and press the SET key. 

1

3

4

2

[TYPE MEAS COND]

[OBJECT TYPE SYS.]

1OBJECT TYPE NO. 00(0~63) NO  YES

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN  LOCK

�

1REGST NG IMG       NO  YES �
2HALT ON NG MEAS NO  YES�
3MNTR LIGHT LVL     CAM1(1~2)NO  YES�
4LIGHT LVL COND     (TO NEXT SUB-MENU)
5COPY        (    TYPE00) EXEC
6INITIALIZATION        EXEC
7MOVE ALL WINDOW (TO NEXT SUB-MENU)�
�

Displayed when the 
IV-S32M/S33M is 
used.
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[5] NG image registration (IV-S32M/S33M)
You can register the NG image (by final evaluation result) while operating the IV-S32M/S33M.
Select "2REGST NG IMG" of the [OBJECT TYPE SYS.] menu for the setting.

* A maximum of 128 images can be stored in REGST NG IMG, but the actual number may be
smaller, depending on the size of the images to be registered.

[Limit] When the image size is at the maximum allowed (512 X 480 pixels per screen), a total
of 8 images can be stored (1,966,080 pixels = 512 X 480 X 8).

  In another example, if the NG image size is 256 X 240 pixels, a maximum of 32 images of that
size can be registered. (256 X 240 X 32 = 1,966,080)

GMIGNTSGER

SEY

.segamiGNretsigeR
derotsebnactahtsegamiforebmunmumixamehtsi*821-

segamiforebmunlatotfI.)721ot0srebmunegamiGN(
egamiGN(deteledeblliwegamitsedloeht,821sdeecxe

.)ylgnidroccadetfihseblliwsrebmun

ON .derotsebtonlliwsegamiGN

1 Description

- When the "REGST NG IMG" (NG image registration) is set to "YES" and an NG occurs while
measuring, the controller will register the image as an NG image automatically.

Move the cursor to "SYSTEM" on the [TYPE MEAS COND] menu.

[TYPE MEAS COND]

[OBJECT TYPE SYS.]　  

1OBJECT TYPE NO. 00(0~63) NO  YES

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN  LOCK

��

1REGST NG IMG       NO  YES �
2HALT ON NG MEAS NO  YES�
3MNTR LIGHT LVL     CAM1(1~2)NO  YES�
4LIGHT LVL COND     (TO NEXT SUB-MENU)
5COPY        (    TYPE00) EXEC
6INITIALIZATION        EXEC
7MOVE ALL WINDOW (TO NEXT SUB-MENU)�
�

When the IV-S31M is used, 
this line is not displayed 
(lines 2 to 7 are shifted up 
to become lines 1 to 6).
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[6] Halt on NG measurement
You can stop all measurements when an NG image (according to the final evaluation results) occurrs
while operating the IV-S30.
Select "2HALT ON NG MEAS" on the [OBJECT TYPE SYS.] menu.

Move the cursor to "SYSTEM" on the [TYPE MEAS COND] menu.

[TYPE MEAS COND]

[OBJECT TYPE SYS.]

1OBJECT TYPE NO. 00(0~63) NO  YES

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN  LOCK

��

1REGST NG IMG       NO  YES
2HALT ON NG MEAS NO  YES�
3MNTR LIGHT LVL     CAM1(1~2)NO  YES�
4LIGHT LVL COND     (TO NEXT SUB-MENU)
5COPY        (    TYPE00) EXEC
6INITIALIZATION        EXEC
7MOVE ALL WINDOW (TO NEXT SUB-MENU)�
�

Displayed when 
the IV-S32M/S33M 
is used.

Shown below is an example of an NG image that occurred during measurement 1.

NG occurred

(Setting whether to stop measurements when an NG occurs)

"No"                 "Yes"

Wait for trigger input

Processing measurement 0, camera 1

Processing measurement 0, camera 2

Processing measurement 1

Processing measurement 2

Processing measurement 3

Processing measurement 4

- Stops processes 
of measurements 2 
to 4

22222 SAEMGNNOTLAH noitpicseD

SEY
lanifehtotgnidrocca(detcetedsiegamiGNnanehW

rellortnoceht,03S-VIehtgnitarepoelihw)tlusernoitaulave
.stnemerusaemgnikampotslliw

ON
elihwdtcetedsi)tlusernoitaulavelanif(egamiGNnafinevE

gnikameunitnoclliwmetsyseht,03S-VIehtgnitarepo
.stnemerusaem
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[7] Window group move
All the window positions set in the measurement programs for the same object type number can be
shifted horizontally by a specified amount as a group.
[Example of use] Shift the coordinate positions used as data for another object type.

(After copying the data between object types, move the windows as a group.)
To set the amount, use "7MOVE ALL WINDOW" in the [OBJECT TYPE SYS.] menu.

1. Move the cursor to "7MOVE ALL WINDOW" using the up and down keys and press the SET
key.
- The "MOVE ALL WINDOW" menu will be displayed.
The display items may vary with the camera selection (page 3-3).

2. Select "SELECT CAMERA" using the up and down keys and press the SET key. Select "CAM1"
or "CAM2" using the left and right keys and press the SET key. (When the camera selection is set
to "CAM1&2," assign a camera number to move as a group.)

3. Select "STORE COORD POSI" (register the coordinates) using the up and down keys and press
the SET key. Select "MOVE" using the left and right keys and press the SET key.

4. Move the cursor (solid line) to the original coordinates before the move using the up, down, left,
and right keys, and press the SET key.

5. Select "STORE COORD POSI" using the left and right keys, and press the SET key. After that
press the ESC key.
- The coordinates before the move are now registered.

6. Select "MOVE ALL WINDOW" using the up and down keys and press the SET key. Select
"MOVE" using the left and right keys and press the SET key.

7. Move the cursor (dotted line) to the new coordinates you are moving to use the up, down, left, and
right keys and press the SET key.

8. Select "EXEC" (execute) using the left and right keys and press the SET key.
- All the windows registered to the same object type will be shifted horizontally at the same time

by the distance between the original coordinates to the new coordinates. After the move is
complete, a "Window group move is complete" message will be displayed.

- When some part of the window to be moved will move outside of the image display area, the
"Out of range" message will be displayed together with the measurement number and regis-
ter number. In this case, select "Continue" or "Halt."
If "Continue" is selected, the window will be shifted to the limit within the image display area.

Select "SYSTEM" on the [TYPE MEAS COND] menu and press the SET key.

[TYPE MEAS COND]

[OBJECT TYPE SYS.]

1OBJECT TYPE NO. 00(0~63) NO  YES

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM

OPS-MENU  RETURN  LOCK
��

1REGST NG IMG       NO  YES
�
6INITIALIZATION        EXEC
7MOVE ALL WINDOW (TO NEXT SUB-MENU)�
�1

When the 

Displayed when  
the IV-S32M/S33M 
is used.

[MOVE ALL WINDOW]
1SELECT CAMERA CAM1 CAM2
2STORE COORD POSI MOVE(256,240)  COORDINATES STORED�
3MOVE ALL WINDOW MOVE(256,240)      EXEC

OPS-MENU  RETURN  LOCK

�

●  When "CAM1&2" is selected.

2

4
5
8

5
8

3
6

3
6

[MOVE ALL WINDOW]
�
1STORE COORD POSI MOVE(256,240)  COORDINATES STORED�
2MOVE ALL WINDOW MOVE(256,240)      EXEC

OPS-MENU  RETURN  LOCK

�

● When "CAM1&NG-IMG" is selected.

4

Coordinates of 
the original 

Distance to 
move A

Coordinates 
of the new 

Original window

Distance to move A

New window
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Chapter 4: Positional Deviation Measurement

[Measurement results]
  Center coordinates: (X2, Y2)
  Amount of deviation: X2-X1, Y2-Y1

The gray scale search function makes it possible to measure positional deviation as 
well as the absolute position.
- It is possible to detect the work position with high accuracy, at a sub-pixel level.
- A rotation angle of 360° can be detected. (When a one point gray search is 
selected).

Purpose

Examples

Application

(2) 2-point search: Detection of positional deviation in X and Y directions and  
angle

[Detection of the position of the substrate alignment mark (fiduciary mark)]
(1) 1-point search: Detection of positional deviation in X and Y directions

Positioning of parts and substrates

[Measurement results]
- Center coordinates of image a: (Xa2, Ya2)
- Image a positional deviation: Xa2 - Xa1, Ya2 - Ya1
- Center coordinates of image b: (Xb2, Yb2)
- Image b positional deviation: Xb2 - Xb1, Yb2 - Yb1
- Angular deviation θ

- The angular deviation θ detected in the 2-point search mode will be used to correct 
the rotation of the image in order to make measurements 1 to 4.
For details about rotation correction, see section 3-2, item [6] Position correction.

Search area

Y2－Y1

Ya2－Ya1

Yb2－Yb1

Xb2－Xb1

Xa2－Xa1

Search area (image a)

Search area (image b)
θ: Angular deviation

X2－X1

Reference image: Center coordinates (X1, Y1) Inspection image: Center coordinates (X2, Y2)

θ

Reference image a: Center coordinates (Xa1, Ya1) Inspection image a: Center coordinates (Xa2, Ya2)

Inspection image b: Center coordinates
(Xb2, Yb2)

Reference image b: Center coordinates (Xb1, Yb1)
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00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
S S S E E X X X
S X E E X X X X
O O X X X X X X X X X X X X X X

When S (gray search) is called for When E (edge detection) is called for

1. Select "MEAS-COND (Measurement 
conditions)."

When "MEASURE0 CAM1" is selected.

1. Enter a registration number (0 to 7), 
and select a mode (1-point search, 
etc.).

2. Enter S (gray search) or E (edge 
detection).

Æ Display example of setting the mode and the numerical calculation

Registration No.
5Model 0
6Model 1

Numeric calculation

X : No setting

To page 4-4To the next page

Registration No. 4: 1-point edge, numerical calculation result No. 04: 
Not performed

Registration No. 3: 2-point edge, numerical calculation result No. 03: 
Not performed

Registration No. 2: 1-point search + 1-point edge, numerical 
calculation result No. 02: Not performed

Registration No. 1: 1-point search, numerical calculation result No. 
01: Performed

Registration No. 0: 2-point search, numerical calculation result No. 
00:Performed

　Displayed when either "1P-SCH" or "1P-
SCH+1P-EDGE" has been selected 
(you can specify angle range to detect). 
- page 4-7

　To measure the distance and 
angle, select this item and press 
the SET key. - Chapter 14

COMPARE IMGS- Pages 3-23 to 3-25

- Position correction
(Pages 3-26 to 3-29)

- Page 3-7

- Page 3-14
- Page 3-10

Setting the measurement programs (Page 1-10 to 1-11: Select "POSI-DEVIATION" (positional deviation 
measurement) on the "MEAS SELECTION" line.)

[TYPE MEAS COND]

[MEAS 0 CAM1 COND]

�
4MEASURE 0 CAM1 POSI-DEVIATION (MEAS-COND)  NO

1MEAS SELECTION       NO　POSI-DEVIATION

�
�
�
2COMPARE IMGS NO  COMPARE-IMGS(CAM1&2)　
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND]

�
4MEASURE 0 CAM1 POSI-DEVIATION (MEAS-COND)  NO

1DTECT PRECISION STANDARD　HIGH
2REGISTER NO. 0(0~7)  1P-SCH  2P-SCH

1P-EDGE   2P-EDGE  1P-SCH+1P-EDGE
3DTECT ANGL NO　YES( +15    +30   +45  360 )
4ANGLE UNIT 10
5MDL 0
6MDL 1
     NUMERIC CALC

OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANGL  NUM-CALC  OUT-COND

00    01    02    03     04     05     06    07    08     09    10     11    12     13     14   15
�
�
S E E

E E
S S

S
Display when the DTCT ANGE is 
set to "YES." - page 4-7
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To page 4-5.

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

Continued from the previous page: When S (gray search) is called for

Model 0

Reference image
(Model 0)
Search area

(Model 0)

Model 1

Reference image (model 1)

Search area (model 1)

Ë An example of storing
- This is an example of a 2-point search when the detection shape is a rectangle.

3REF IMG(MDL0) �
4REF IMG ARE(MDL0)

NEW  EXIST000(001~150)
MOVE  UP.L(224,208)  LO.R(287,271)  CONTRAST SR
REG  DISP

1

2

2

Ë Setting procedures for reference images
Described below are the procedures for model 0. (These procedures are the same for model 1.)
- To register a new reference image

1. Move the cursor to "NEW" on the "3REF IMG (MDL0)" item, and press the SET key.
2. Select the "4REF IMG ARE (MDL0)" item and store the settings.

- To replace a stored reference image

1. Move the cursor to "EXIST" on the "3REF IMG (MDL0)" item, and press the SET key.
2. When you select a reference image number that is already registered using the left and right 

keys (digit selection) and up and down keys, the reference image corresponding to that 
number will be displayed on lower right of the screen. Press the SET key to select this 
reference image.
Note: If you store a new reference image in the "4REF IMG ARE (MDL0)" item after 

selecting an existing image number in step 2 above, the reference image stored at the 
selected number will be replaced.

Ë Maximum number of reference images that can be registered 

When 150 reference images 
have been stored.

Controller Maximum number of reference images
600 (when the total size of all the reference images is equal to 8 
screens or less in area.)

300 (when the total size of all the reference images is equal to 3 
screens or less in area.)

- Page 3-7

1REGISTER NO.
2MEAS SHAPE(MDL0)
3REF IMG(MDL0) �
4REF IMG ARE(MDL0)
�
5SEARCH ARE(MDL0)
6DTECT CRD(MDL0) �
7CONTR.PIXL(MDL0) �
8MEAS SHAPE(MDL1) �
9REF IMG(MDL1)�
0REF IMG ARE(MDL1)
�
qSEARCH ARE(MDL1)
wDTECT CRD(MDL1) �
eCONTR.PIXL(MDL1) �

0(0~7)
RECTANGLE  X-LINE  Y-LINE
NEW  EXIST000(001~100)
MOVE  UP.L(224,208)  LO.R(287,271)  CONTRAST SR
REG  DISP
MOVE  UP.L(216,200)  LO.R(295,279)
CENTER  FREE(255,239)
1   2   3
RECTANGLE  X-LINE  Y-LINE
NEW  EXIST000(001~100)
MOVE  UP.L(224,208)  LO.R(287,271)  CONTRAST SR
REG  DISP
MOVE  UP.L(216,200)  LO.R(295,279)
CENTER  FREE(255,239)
1   2   3

�

� �

�
�

Page 3-15

⇒
�

OPS-MENU  RETURN  LOCK  EVALUATION

- See below

- See below

3REF IMG(MDL0) �
4REF IMG ARE(MDL0)

NEW  EXIST000(001~150)
MOVE  UP.L(224,208)  LO.R(287,271)  CONTRAST SR
REG  DISP

1

2

- Pages 3-4 
and 3-5

IV-S33M
IV-S32M

IV-S31M

Data displayed in 
items 4 and 5  

Selection 
in item 2 

RECTANGLE

X-LINE

Y-LINE

UP.L, LO.R

S.PT, E.PT

1 2 3

1 2

Data displayed 
in item 7 

- Items 8 to e are displayed in the "2P-SCH"
mode.

- The data in items 4, 5 and 7 vary
according to the selection in item 2.

- Also the data in items 0, q and e vary
according to the selection in item 8.
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-  Each time the ESC key is pressed, the menu screen will change to display all items or to display
individual items, one at a time.

-  The actual items displayed change according to the mode selected.

-  The data displayed in item 5 varies according to the selection made in item 2.

Also the data in item 9 varies according to the selection made in item w.

Continued from page 4-2: When E (edge detection) is called for

Select "EVALUATION" (or select "EVALUATION" on the [MEAS 
COND] menu) and press the SET key.

To the next page

- Pages 3-4 to 3-6 and 3-13

- Page 3-12

� � �

1REGISTER NO.  �
2DTCT SHAPE(MDL0) �
3SEARCH DIR(MDL 0) �
4DTCT MODE(MDL0) �
5SEARCH DIR(MDL0)
6AUTO REGI.(MDL0)�
7THRESHOLD(MDL0)�
�
8REF COORD(MDL 0)
9DTCT SHAPE(MDL1) �
0SEARCH DIR(MDL 1)
qDTCT MODE(MDL1)�
wSEARCH DIR(MDL 1)
eAUTO REGI.(MDL 1)�
rTHRESHOLD(MDL1) �
�
⑮REF COORD(MDL 1) �

OPS-MENU  RETURN  LOCK  EVALUATION

0(0~7)
RECT(NO ARTIF  ARTIF)  LINE  CIRC-L  ELIP-L
MOVE  UP.L(216.200)  LO.R(295.279)
CHNG POINT  DRK   BRT  BRT   DRK  CENTR(BRT  DRK)
HORIZ(            )  VERT(             )
EXEC
GRAYS.050(0~255)  EDGE.W2(1~8)
FLAT.W04(1̃16)�
SET KEY(256,240)�
RECT(NO ARTIF  ARTIF)  LINE  CIRC-L  ELIP-L
MOVE  UP.L(216.200)  LO.R(295.279)
CHNG POINT  DRK   BRT  BRT   DRK  CENTR(BRT  DRK)
HORIZ(            )  VERT(             )
EXEC
GRAYS.050(0~255)  EDGE.W2(1~8)
FLAT.W04(1̃16)�
SET KEY(256,240)�
�

1-point edge
2-point edge
1-point search + 1-point edge

Mode Displayed items

1 to 8

1 to t

1, 9 to t

HORIZ (        ) VERT (      )
START-PNT    END-PNT   END-PNT     START-PNT

Selection in item 2 Data displayed in item 5

RECT

CLOCK-WISE    COUNTER-CW

LINE

CIRC-L

ELIP-L
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Continued from page 4-3 or previous page

You can set the output destinations 
using the up and down keys. 
(No, Y0 to Y7, C000 to C127)

Displayed only when one of the 
measurements 1 to 4 has been 
selected.

-Items 9 to e are displayed in the 2P-SCH (2-point search), 2P-EDGE (2-point edge) and 1P-
SCH + 1P-EDGE (1-point search + 1-point edge) modes.

- Lines 7 and e are displayed as follows when edge detection is selected.

- Page 3-16[EVALUATION COND]

1REGISTER NO. 0(0~7) [TEST RESULT]            [OUTPUT] �
2CONDITION SET RESET　AUTO(+10%)
3X COORD.(MDL0) 000.0~511.0 X0=  000.0 OK NO
4Y COORD.(MDL0) 000.0~479.0 Y0=  000.0 OK NO
5x DEVIATE(MDL0) -511.0~+511.0 x0=+000.0 OK NO
6y DEVIATE(MDL0) -479.0~+479.0 y0=+000.0 OK NO�
7MATCH LVL(MDL0) -10000~+10000 M0=+09000 OK NO �
8ANGULAR DEVIATE -180.0~+180.0 B0=+010.0 OK NO�
9X COORD.(MDL1) 000.0~511.0 X1=  000.0 OK NO�
0Y COORD.(MDL1) 000.0~479.0 Y1=  000.0 OK NO
qx DEVIATE(MDL1) -511.0~+511.0 x0=+000.0 OK NO
wy DEVIATE(MDL1) -479.0~+479.0 y0=+000.0 OK NO�
eMATCH LVL(MDL1) -10000~+10000 M1=+09000 OK NO
rTEST EXEC(WITH-POSI.WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK� �

�

�

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 
"OUT-COND" and press the SET key.
             - See "Chapter 16: PC Function"

Ë When a 2 point search has been specified.

The displays for other modes are shown in the next page.

F.IMG  C1  L
            VX.X

(TYPE00)

OK
MEAS  XXXXms 1999-08-01 10:30
MEASURE 0  CAM1  POSI-DEVIATION

REGISTER  NO(0~7)
X0=176.0 OK
Y0=322.0 OK
x0=+000.0 OK
y0=+000.0 OK
M0=+10000 OK
B0=+001.7 OK
X1=534.0 OK
Y1=480.0 OK
x1=+001.0 OK
y1=+001.0 OK
M1=+09999 OK

Amount of angular deviation 

Degree of match with the 
reference image for model 1

Registration number

Degree of match with the 
reference image for model 0

Detection coordinates in the 
reference image for model 0
Amount of deviation from 
the reference image for model 0

Detection coordinates in the 
reference image for model 1
Amount of deviation from 
the reference image for model 1

X0~7 Y0~7 READY

Model 0

Model 1

Pressing the TRG/BRT key will start a measurement manually.

Final evaluation result

[Display of the measured 
results]

Measuring time
Measurement program number

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

Return to the [MEAS COND] menu.

7SEARCH EDGE(MDL0)  YES   NO   K0  ---- When "1P-EDGE " or "2P-EDGE" is selected.
eSEARCH EDGE(MDL1)  YES   NO   K0  ---- When "2P-EDGE" or "1P-SCH + 1P-EDGE" is selected.
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Ë 1-point search + 1-point edge

* Angle will be displayed when "DTECT ANGL" is set to "YES."

Ë 1-point search

REGST NO. 0(0~7)

X0=176.0 OK

Y0=322.0 OK

x0=+000.0 OK

y0=+000.0 OK

M0=+10000 OK

B0=+002.6 OK

Registration number

Degree of match with the 
reference image for model 0

Detection coordinates in the 
reference image for model 0

Amount of deviation from 
the reference image for model 0

* Rotation angle

REGST NO. 0(0~7)

X0=176.0 OK

Y0=322.0 OK

x0=+000.0 OK

y0=+000.0 OK

M0=+10000 OK

B0=+001.7 OK

X1=534.0 OK

Y1=480.0 OK

x1=+001.0 OK

y1=+001.0 OK

K1=1 OK

Registration number

Degree of match with the 
reference image for model 0

Detection coordinates in the 
reference image for model 0

Amount of deviation from 
the reference image for model 0

Amount of angular deviation 

The number of the detect 
point for model 1

Coordinates in the detect 
point for model 1

Amount of deviation in the 
detect point for model 1

REGST NO. 0(0~7)

X0=176.0 OK

Y0=322.0 OK

x0=+000.0 OK

y0=+000.0 OK

K0=1 OK

B0=

Ë 1-point edge

Registration number

The number of the detect 
point for model 1

Coordinates in the detect 
point for model 1

Amount of deviation in the 
detect point for model 1

REGST NO. 0(0~7)

X0=176.0 OK

Y0=322.0 OK

x0=+000.0 OK

y0=+000.0 OK

K0=1 OK

B0=+001.7 OK

X1=534.0 OK

Y1=480.0 OK

x1=+001.0 OK

y1=+001.0 OK

K1=1 OK

Ë 2-point edge

Registration number

The number of the detect 
point for model 0

Coordinates in the detect 
point for model 0

Amount of deviation in the 
detect point for model 0

Amount of angular deviation 

The number of the detect 
point for model 1

Coordinates in the detect 
point for model 1

Amount of deviation in the 
detect point for model 1
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Angle detection

You can detect the angle of an object by selecting 1P-SCH (1-point search) in the POSI-DEVIATION
item (measurement 0 to 4) .

(1) Angle detection by object shape
There are some objects whose angle cannot be detected, due to the shape of the object and the
compression level used for the gray scale search, as shown in the table below.

- The information given above is true when the measurement conditions are as follows: the size of
the reference image to be registered is approximately 64 X 64, and the search size is approximately
100 X 100.

(2) Setting method
On the [TYPE MEAS COND] menu, select the "1P-SCH" or "1P-SCH+1P-EDGE" mode and then
select the "3DTECT ANGL" item. - See page 4-2.

1. Select the "1P-SCH" or "1P-SCH+1P-EDGE" mode.
2. Select the angle search range (±15˚, ±30˚, ±45˚, ±360˚) on the "3DTECT ANGL" item.

The larger the angle search range, the slower the processing will be.
3. Select a rotation step size in degrees in "4ANGLE UNIT," using the up and down keys.

The relationship between the detection range (unit) of the rotation angle and the reference
images to be created is shown below:

* When "YES" is selected on the
DTECT ANGL item, the "HIGH"
mode selection on the "DTECT
PRECISION" item will be
disabled.
(The detection precision is fixed
at STANDARD.)

×�

△�

○�

Angle detection

The angle cannot be detected.

The angle can be detected using a 
compression level of 2 for the gray 
scale search.

The angle can be detected.

Object shape Difficulty level

[TYPE MEAS COND]

[MEAS COND]

�
4MEASURE 0 CAM1 POSI-DEVIATION (MEAS-COND)  NO

1DTECT PRECISION STANDARD　HIGH
2REGISTER NO. 0(0~7)  1P-SCH  2P-SCH

1P-EDGE   2P-EDGE  1P-SCH+1P-EDGE
3DTECT ANGL NO　YES( +15    +30   +45  360 )
4ANGLE UNIT 10
5MDL 0
6MDL 1
     NUMERIC CALC　�

OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANGL  NUM-CALC  OUT-COND

00     01    02    03    04     05     06    07     08    09     10    11    12     13     14    15

2

3

1*

E ES
S E ES S

elgnanoitatoR detaercegamiecnerefeR

noitceteD
egnar

tinU elgnanoitatoR ytitnauQ

˚51±

1 71+,61+,51+,41+••••••••,41-,51-,61-,71- 53

3 12+,81+,51+,21+••••••••,21-,51-,81-,12- 51

5 52+,02+,51+,01+,5+,0,5-,01-,51-,02-,52- 11

01 51+,01+,0,01-,51- 5

To the next page
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4. On the settings for the gray scale search conditions (page 4-3), register the object by surrounding
it with a square window, regardless of the shape of the object to be measured.

[Example]

- When triggered to store the reference image, the system will store various views of the object in
memory by rotating the image, 10 degrees at a time.

[When the angle range is set to ±360˚]

5. Specify a search area that is large enough to include various positional deviations of the object.

6. When starting the measurement, the system will execute a gray scale search of the captured
image based on the stored reference images, which were created by rotating the basic image, 10
degrees at a time in step 3 above.

Note: When "NO" is selected for the "DTECT ANGL" (rotation angle detection) in the previous page
after registering the reference image, a "Reference image condition mismatch" error will occur
when executing the measurement.

Image to register

10°0° 20° -170°180° -10°

Reference image .    .    . .    . 

Reference image area

Search area

10　    20　    30　    40　    50　   60　    70

Captured 
image

Degree of match
Define the position using the curve interpolation. 

Rotation 
angleDegree of match curve

elgnanoitatoR detaercegamiecnerefeR

-oitceteD
egnarn

tinU elgnanoitatoR ytitnauQ

˚03±

2 43+,23+,03+,82+••••••••,82-,03-,23-,43- 53

3 43+,33+,03+,72+••••••••,72-,03-,33-,63- 52

5 04+,53+,03+,52+••••••••,52-,03-,53-,04- 71

6 24+,63+,03+,42+••••••••,42-,03-,63-,24- 51

01 03+,02+,01+,0,01-,02-,03- 7

˚54±

3 15+,84+,54+,24+••••••••,24-,54-,84-,15- 53

5 55+,05+,54+,04+••••••••,04-,54-,05-,55- 32

01 54+,04+,03+,02+,01+,0,01-,02-,03-,04-,54- 11
lluF
elgna

01 081+,071+,061+,051+••••••,051-,061-,071- 63
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Chapter 5: Degree of Match Inspection

- Checking sequence
1A gray search for the reference image for positioning is made.
2After the position of the reference image for checking is corrected based on 

the coordinates of the reference image for positioning found in step 1, the 
degree of match is determined.

3If the degree of match of the reference image for checking is low, the label is 
regarded as applied incorrectly.

SERIAL NO.
  8F053G26
MODEL
  IV-S30 S

E
R

IA
L

 N
O

.
  

8
F

0
5

3
G

2
6

M
O

D
E

L
  

IV
-
S

3
0

Purpose

Applications

Examples

The gray search function is capable of finding the differences between the non-
defective reference image and the image to be inspected evaluating the degree 
of match.  (The acceptability of the workpiece is evaluated based on its level of 
similarity to the reference model.) 

Checking for misalignment of labels, checking for entry of wrong parts, checking 
that electronic components have been precisely mounted on PC boards, 
checking for misprints, checking for missing metallic parts, such as terminals, 
and simple inspection of lettering

[Checking for label misalignment on package]

Reference 
image for 
positioning

Search area 
for positioning

Reference image 
for checking

Reference 
image for 
positioning

Search area 
for positioning

Reference image 
for checking

çAcceptable application of label çUnacceptable application of label

[Measurement results]
- Degree of match compared with the reference image
- Detected coordinates (X/Y) of the measurement image.
- Light level in the measured image (average light 

level/absolute value of difference)
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00　01　02　03　04　05　06　07　08　09　10　11　12　13　14　15
Ｓ Ｓ × × × × × × × × × × × × × × �
× Ｓ × × × × × × × × × × × × × × �
○ ○ × × × × × × × × × × × × × × �

1. Enter a registration number (0 to 15), and 
select a mode (1-point search or 2-point 
search).

2. Move the cursor to "S" (gray search 
condition) and press the SET key.

To measure the distance and angle, 
select this item and press the SET key.
- Chapter 14 

1. Select "MEAS COND (mesurement 
conditions)."

When "MEASUREMENT 1" is selected.

Æ Example of setting (display) of mode and numerical calculation

Registration No.
5Model 0
6Model 1

Numeric calculation
X : No setting

Registration No.1: 2-point search, numerical calculation result No.01: 
Performed

Registration No.0: 1-point search, numerical calculation result No.00: 
Performed

Move the cursor to "S" (gray search condition) and press the SET key.

To the next page

COMPARE-IMGS -pages 3-23 to 3-25
- Page 3-14
- Page 3-10

- Page 3-7

[TYPE MEAS COND]

[MEASUREMENT1]  

�
6MEASUREMENT 1 CHK-DEG-MATCH  C1 (MEAS-COND)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND]

�
6MEASUREMENT 1           CHK-DEG-MATCH  C1 (MEAS-COND)

1DTECT PRECISION STANDARD  HIGH
2REGISTER NO. 00(0~15)  NO  1P-SCH  2P-SCH
3SEARCH YES  NO
4MATCHING AVG-GRAY  DIFF.ABS
　REGISTER NO.
5MDL0
6MDL1
　NUMERIC CALC

OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANG  NUM-CALC  OUT-COND

00    01     02    03    04     05     06    07    08     09    10     11     12    13     14    15

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

S S
S

Setting the measurement programs (page 1-10 to 11: Select "CHK-DEG-MATCH" (degree of 
match inspection) on the "MEAS SELECTION" line, and press the SET key.)
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Continued from the previous page

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

To the next page

Data displayed in items 4 and 5 Data displayed in item 7  Selection in item 2 

RECTANGLE

X-LINE

Y-LINE

UP.L, LO.R

S.PT, E.PT

1 2 3

1 2

The reference image for model 0 (positioning)

The search area for model 0 (positioning)

The reference image for model 1 (object to be measured)

The search area for model 1 (object to be measured)

The detection coordinates for model 0 (positioning)

The detection coordinates for model 1 (object to be measured)

Crosshair cursor
(detection coordinates) Solid line (reference line) Dotted line (search line)

Crosshair cursor 
(detection coordinates) Solid line (reference line) Dotted line (search line)

- Pages 3-4 and 3-5

- Page 3-7

- Page 4-3 (The settings are the same as for 
the positional deviation measurement.)

1REGISTER NO. �
2MEAS SHAPE(MDL0) �
3REFIMG(MDL0) �
4REFIMG ARE(MDL0) �
�
5SEARCH ARE(MDL0)
6DTECT CRD(MDL0) �
7CONTR.PIXL(MDL0) �
8MEAS SHAPE(MDL1) �
9REFIMG(MDL1)
0REFIMG ARE(MDL1)�
�
qSEARCH ARE(MDL1) �
wDTECT CRD(MDL1) �
eCONTR.PIXL(MDL1) �

0(0~7)
RECTANGLE  X-LINE  Y-LINE
NEW  EXIST000(001~100)
MOVE  UP.L(216,200)  LO.R(295,279)  CONTRAST SR
REG  DISP
MOVE  UP.L(216,200)  LO.R(295,279)
CENTER  FREE(255,239)
1　2　3�
RECTANGLE  X-LINE  Y-LINE
NEW  EXIST000(001~100)
MOVE  UP.L(224,200)  LO.R(287,279) CONTRAST SR�
REG  DISP
MOVE  UP.L(216,200)  LO.R(295,279)
CENTER  FREE(255,239)
1　2　3

�

OPS-MENU  RETURN  LOCK  EVALUATION� � �

�
�

- When "YES" is selected on the 
"3SEARCH" line of the [MEAS COND] 
menu (page 5-2), "5, q SEARCH ARE" 
will be displayed.
When "NO" is selected, "5, q SEARCH 
ARE" will not be displayed.

- Items 8 to e are displayed in the "2P-SCH" mode.
- The data in items 4, 5 and 7 vary according to the selection in item 2.

Also the data in items 0, q and e vary according to the selection in item 8.

ËËËËË Example of recording
- Example of a 2-point search in a rectangular measurement window

- Example of when a horisontal line is selected as measurement shape

- Example of when a vertical line is selected as measurement shape
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Continued from the previous page

You can set the output destinations using the 
up and down keys. (No, Y0 to Y7, C000 to 
C127)

- Items 7 to 0 are displayed in the "2P-SCH" (2-point search) mode.

- Page 3-16[EVALUATION COND]

①REGISTER NO.   00(0~15) [TEST RESULT]           [OUTPUT]
②CONDITION SET RESET  AUTO(+10%)�
③MATCH LVL(MDL0) -10000~+10000 M0=+09000 OK NO
④X COORD.(MDL0)000.0~511.0 X0=  000.0 OK NO
⑤Y COORD.(MDL0)000.0~479.0 Y0=  000.0 OK NO
⑥GRAY LVL(MDL0)000.0̃255.0 G0=  116.0 OK NO
⑦MATCH LVL(MDL1) -10000̃+10000 M1=+09000 OK NO
⑧X COORD.(MDL1)000.0~511.0 X1=+000.0  OK NO�
⑨Y COORD.(MDL1)000.0~479.0 Y1=  000.0  OK NO�
⑩GRAY LVL(MDL1)000.0~255.0 G1=  100.0  OK NO�
⑪TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)
OPS-MENU RETURN LOCK�

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASUREMENT 1  CHK-DEG-MATCH

REGISTER  N00(0~15)
M0=+09878 OK
X0=   288.0 OK
Y0=   190.0 OK
G0=   023.0 OK
M1=+09306 OK
X1=   389.0 OK
Y1=   355.0 OK
G1=   023.0 OK

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

�
MODEL0

MODEL1

Ë When a 2 point search has been specified.

Registration number
Degree of match with the 
reference image for model 0

Average gray level in the 
reference image for model 0*

Detection coodinate for model 0

Degree of match with the 
reference image for model 1

Average gray level in the 
reference image for model 1*

Detection coodinate for model 1

Pressing the TRG/BRT key will start a measurement manually.

Final evaluation result
[Display of the inspection results]

Measuring time
Measurement program number

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
               - See "Chapter 16: PC Function"

Return to the [MEAS COND] menu.

Description

Obtain average light level of the image in the area detected using the gray search.

Calculate the difference of the absolute values from the image detected using the 
gray search and the reference image. The result is light level difference. By 
obtaining this value, you can get an idea of the total change in light level.
Total light level difference = Σ (Ni — Nt)
Ni : Light level of the captured image (contraction 3)
Nt : Light level of the reference image (contraction 3)

Average 
light level

Difference 
absolute 
value

* Average light level or difference in absolute value

To select these items, use lines "4MATCHING" on the "MEAS COND" menu. -page 5-2. 
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Chapter 6: Lead Inspection

Purpose

Examples

Inspect the condition of IC leads and connector pins based on positional information 
obtained from the gray scale search function. (No. of leads or pins that can be detected: 
Max. 128 pieces)

Applications Inspect IC leads or connector pins

Lead
�

[Lead inspection]

[Inspect the layout of the IC leads and connector pins]

K0 K1 K2 K3

D1D0

W0 W1 W2 W3

D2

L3L0 L1 L2

Lead measure-
ment limit line

Reference line

- Inspection procedure
1 Determine the measurement points (K0 to K3) from the mid points of the leads and 

the reference line.
2 Calculate the maximum and minimum distances between the leads (D0 to D2)  on 

the reference line.
3 Calculate the maximum and minimum lead lengths (L0 to L3), starting from the 

measurement points (K0 to K3) and measuring toward the lead measurement limit 
line.

4 Calculate the maximum and minimum lead widths (W0 to W3) from the measure-
ment points.

- Number of leads K�
- D0 to D2: Distance 

between leads
- W0 to W3: Lead width
- L0 to L3: Lead length 
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When item 1 REGISTER NO. has set "YES," a circle 
is displayed.
When EXTENSION MEAS (see the next page) is set 
to "LEAD-LENGTH,"  a circle is displayed.
When CALC RESULT (see page 15-6) is set to "YES," 
a circle is displayed.

REGISTER NO.
3MEAS OBJECT

LEAD LENGTH
NUMERIC CALC

Æ Setting (display) of items to be inspected

X : No setting

00　01　02　�
○ ○ × �
○ × × �
○ × × �

1. Select "(MEAS-COND)."

When "MEASUREMENT 1" is selected.

1. Enter a register number (0 to 15), 
and select "YES."

2. Select the circle under the register 
whose binary area conditions you 

Select a register No. from those that have  a circle.

To the next page

COMPARE-IMGS- Pages 3-23 to 3-25
- Page 3-14
- Page 3-10

- Page 3-7

[TYPE MEAS COND]

[MEASUREMENT1]

�
6MEASUREMENT 1 INSPECT-LEAD  C1 (MEAS-COND)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND]

�
6MEASUREMENT 1 INSPECT-LEAD  C1 (MEAS-COND)

OPS-MENU  RETURN  LOCK  EVALUATION  NUM-CALC  OUT-COND

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

①REGISTER NO. 00(0~15)  NO  YES�
②DTECT PRECISION STANDARD  HIGH
　REGISTER NO.
③MEAS OBJECT
　LEAD LENGTH
    NUMERIC CALC

00    01     02    03    04     05     06    07    08     09    10     11     12    13     14    15

Setting the measurement programs (pages1-10 to 1-11: Select "INSPECT LEAD" on the "MEAS 
SELECTION" line, and press the SET key.)
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Continued from the previous page

Select "EVALUATION (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

To the next page

Selection in item 2

RECT

LINE

CIRC-L

Data displayed in item 3
MOVE UP.L (224,208) 
LO.R (287,271)
MOVE S.PT (224,240) 
E.PT (287,240)
CENTER (256,240) 
RAD. (032)

Data displayed in item 5
HORIZ (        ) 
VERT (        )
START-PNT    END-PNT 
END-PNT    START-PNT
CLOCK-WISE  
COUNTER-CW

Edge
width

Flat
width

A

Brightness

Direction B

Difference in 
light

A

Edge

B

Reference line

Reference line

Reference line

Center point

Edge
width

Flat
width

A

Brightness

Direction B

Difference in 
light

A

Edge

B Center point

Lead length
8 Decide the position 

using "EXT. MEAS 
DIRECT."Measurement range 

of lead length

- Pages 3-4 to 3-6 and 3-13

- Page 3-12

1REGISTER NO.  �
2DTECT SHAPE �
3SEARCH AREA �
4DTECT MODE �
5SEARCH DIRECTION�
6AUTO REGIST
7THRESHOLD
�
8EXTENSION MEAS
9EXT.MEAS DIRECT

00(0~15)
RECT(ARTIFACT)  LINE  CIRC-L　
MOVE  UP.L(224,208)  LO.R(287,271)
CENTR(BRT  DRK)
HORIZ(　       )  VERT(          )
EXEC
GRYS.050(0~255)  EDGE.W2(1~8)
FLAT.W04(1~16)
NO LEAD-LENGTH  BALL-WIDTH
VERT  Y=+000

OPS-MENU  RETURN  LOCK  EVALUATION�

- Each time the ESC key is pressed, the menu screen will change to display all items or to display
individual items, one at a time.

- Item 8 is displayed when "RECT(ARTIFACT)" or "LINE" have been selected in item 2.
- Item 9 is displayed when "LEAD-LENGTH" or "BALL-WIDTH" have been selected in item 8.
- The data in items 3 and 5 vary according to the selection in item 2.

ËËËËË Example of settings
- Example when 4DTECT MODE (detection mode) is set to "CENTR (BRT)" (center dark) and
5SEARCH DIRECTION (detection direction) is set to "HORIZ (horizontal)."

- Example when 4DTECT MODE (detection mode) is set to "CENTR (DRK)" (center dark) and
5SEARCH DIRECTION (detection direction) is set to "HORIZ (horizontal)."

- Example when "LEAD LENGTH" is selected on "EXTENSION MEAS."
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You can set the output destinations 
using the up and down keys. 
(No, Y0 to Y7, C000 to C127)

Continued from the previous page

- Page 3-16[EVALUATION COND]

1REGISTER NO. 00(0~15) [TEST RESULT]            [OUTPUT]
2CONDITION SET RESET  AUTO(+10%)
3NUMBER OF OBJ 000~128 K= 000 OK NO
�
4DISTANCE 000.0~702.0 D= 000.0 OK NO
   　  000.0�
5LEAD WIDTH 000.0~511.0 W=000.0 OK NO

      000.0
6LEAD LENGTH 000.0~511.0  L= 000.0 OK NO
   　   000.0�
7TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)   �
      �
� �OPS-MENU  RETURN  LOCK

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
- See "Chapter 16: PC Function"

Return to the [MEAS COND] menu.

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASUREMENT 1  INSPECT-LEAD

REGISTER  N00(0~15)
K=005 OK
D=048.0 OK
     046.0 OK
W=017.0 OK
      016.0 OK
L=034.0 OK
    032.0 OK

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

�

Final evaluation result

Measuring time
Measurement program number
Registration number for the 
measurement conditions

Number of leads 

Lead length 
(muximum/minimum in pixels)

Lead width 
(muximum/minimum in pixels)

Dostance between leads
(muximum/minimum in pixels)

[Display of the 
  inspection results]

Ë Example when a straight line is selected as mesurement shape.

Pressing the TRG/BRT key will start a measurement manually.
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BGA/CSP Inspection

Chapter 7: BGA/CSP Inspection (IV-S32M/S33M)
The BGA/CSP inspection is available on the IV-S32M/S33M controllers.

The center of gravity, area of each label, number of labels and fillet diameter are 
measured using the binary label measurement function.

Inspection of BGA/CSP balls

Purpose

Applications

Examples

[Measurement of 6 balls]

- Inspection sequence

Label 0 Label 1 Label 2

Label 5Label 4Label 3

[Measurement results]
- Number of labels: K
- Area of each label: R0 to R127
- Distance between centers of 

gravity: (DX0, DY0) to (DX127, 
DY127)

- Fillet diameter: FX, FY

Area of each label

Distance between label 
centers of gravity

Binary 
conversion

Ball size

Labeling (numbering)

Ball-to-ball distance

Number of balls

Image capture Center of gravity 
measurement

Fillet diameter
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BGA/CSP Inspection

×: No setting

ÆSetting (display) of binary area conditions

When WINDOW has been set 
to "NORMAL"

To the next page To page 7-4

00　01　02　03　04　05　�

○ �
○ ○ × × × × �

1. Select (MEAS-COND).

 When "MEASUREMENT 1" is selected.

1. Select a window type.
- BINARY-IMG-MASK - page 3-19　

2. Enter a register number, and select 
"YES."
- When the window type has been set 
to "BINARY-IMG-MASK," only register 
number 0 is available.

3. Select the circle under the register 
whose binary area conditions you want 
to set.

Select any of the register numbers of binary area conditions with a circle.

When item 2 REGISTER NO. is set to 
"YES,"  a circle is displayed.
When CALC RESULT (see page 15-6) is 
set to "YES," a circle is displayed.

When WINDOW has been set to "BINARY-IMG-MASK"

1WINDOW                    NORMAL   BINARY-IMG-MASK
2REGISTER NO.          0     　　    NO　      YES     

REGISTER NO.
3BINARY AREA COND 

NUMERIC CALC

COMPARE IMGS- Pages 3-23 to 3-25
- Page 3-14

- Page 3-10

Setting the measurement programs (pages 1-10 to 1-11: Select "INSPECT-BGA/CSP" on the "MEAS 
SELECTION" line, and press the SET key)

[TYPE MEAS COND]

[MEASUREMENT1]

�
6MEASUREMENT 1            INSPECT-BGA/CSP  C1 (MEAS-COND)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND]

�
6MEASUREMENT 1 INSPECT-BGA/CSP  C1 (MEAS-COND)

OPS-MENU  RETURN  LOCK  EVALUATION  NUM-CALC  OUT-COND

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

1WINDOW NORMAL  BINARY-IMG-MASK�
2REGISTER NO. 0(0~3) NO　YES
　REGISTER NO.

3BINARY AREA COND

　NUMERIC CALC

00    01     02    03    04     05     06    07    08     09    10     11     12    13     14    15
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BGA/CSP Inspection

Continued from the previous page (when WINDOW has been set to "NORMAL")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

- The data in item 3 varies according to the selection in item 2.

- The data in item 6 varies according to the selection in item 5.

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

To page 7-5

Selection in item 2   Data displayed in item 3

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

Selection in item 5   Data displayed in item 6

NO No data displayed

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

- Page 3-8

- Page 3-11
- Page 3-9

- Page 3-8

- Pages 3-4 to 3-6
(Reference pages)

Ë Mask area
The general area to be measured may contain an object that does not need to be measured. To 
eliminate such an object from the measurements, a mask area is used.

Ë Area filter
This function is used to eliminate objects if their measured area is outside of the upper and lower 
limits.

Measurement area

Mask area

Object to be measured

1REGISTER NO.  �
2MEAS SHAPER �
3MEAS AREA �
4MASK NO.�
5MASK SHAPE�
6MASK AREA �
7AUTO REGIST
8TERESHOLD �
9INVERT B/W �
0BINARY PROCESS
qBINARY NOISE FILT�
wNUM.OF FILT PASS
eBOUNDARY PROCESS
rAREA FILTER
tNUM. OF DTECT

0(0~3)
RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224,20)  LO.R(287,271)
0(0~3)
NO  RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224,208) LO.R287,271)
EXEC(L LIMIT ONLY U&L  LIMITS)
U.LM255  L.LM100(0~255)
NO  YES
FIXED  THRESHOLD-ADJ(VAR-DIFF VAR-RATE)
NO  EXPD.    CONTR.  CONTR.     EXPD.�
EXPD.0　CONTR.0(0~5)�
VALID  INVALID�
U.LM245760  L.LM00000(0~245760)�
X00  Y00(0~64)�
�

OPS-MENU  RETURN  LOCK  EVALUATION� � � �
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BGA/CSP Inspection

Continued from page 7-2 (when WINDOW has been set to "BINARY-IMG-MASK")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

To the next page

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

- Page 3-8

- Page 3-11
- Page 3-9

- Page 3-8

- Pages 3-4 to 3-6
(Reference pages)

- BINARY-IMG-MASK - pages 3-19 to 3-23

Ë Area filter
This function is used to eliminate objects if their measured area is outside of either the upper or 
lower limits.

1MEAS SHAPE
2MEAS AREA
3AUTO REGIST
4THRESHOLD
5INVERT B/W
6BINARY PROCESS
7BINARY NOISE FILT
8NUM.OF FILT PASS
9BOUNDRY PROCESS
0AREA FILTER
qNUM. OF DTECT

RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
EXEC(L LIMIT  ONLY  U&L LIMITS)
U.LM255  L.LM100(0~255)
NO  YES
FIXED  THRESHOLD-ADJ(VAR-DIFF  VAR-RATE)
NO  EXPD.   CONTR.  CONTR.    EXPD.
EXPD.0  CONTR.0(0~5)
VALID  INVALID
U.LM245760  L.LM000000(0~245760)
X00 Y00(0~64)

OPS-MENU  RETURN  LOCK  EVALUATION�
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BGA/CSP Inspection

To the next page

You can set the output destinations using 
the up and down keys. 
(No, Y0 to Y7, C000 to C127)

Continued from page 7-3 or 7-4

- Before setting the upper and lower limits between which the evaluation result is 
acceptable, execute item 0(9)TEST, and check the test results.

Select "RETURN" to return to the [MEAS COND] menu, and 
select "NUM CALC" and press the SET key. 

- Page 3-16[EVALUATION COND]

1REGISTER NO. 0(0̃3) [TEST RESULT]         [OUTPUT]�
2CONDITION SET�
3NUMBER OF OBJ 000~1024 Ｋ= 004 OK NO

4TOTAL AREA 000000~245760          Ａ= 005200 OK NO
5OBJECT AREA 000000~245760          Ｒ= 000110 OK NO

　　         000108
6X DIRECT SPACE 000.0~511.0           DX=030.0 OK NO

　　          029.0
7Y DIRECT SPACE 000.0~479.0           DY=030.0 OK NO

　　          028.0
8X FILLET WIDTH 000~511           FX= 010 OK NO

　　          009
9Y FILLET WIDTH 000~479           FY= 010 OK NO

　　          009
0TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK

● When "NORMAL" is selected for the window.

●When "BINARY-IMG-MASK" is selected for the window.

RESET  AUTO(+10%）�

[EVALUATION COND]

　REGISTER NO. 0 [TEST RESULT]           [OUTPUT]�
①CONDITION SET
②NUMBER OF OBJ 000~1024 Ｋ= 004 OK NO

③TOTAL AREA 000000~245760 Ａ= 005200 OK NO
④OBJECT AREA 000000~245760 Ｒ= 000110 OK NO

　　000108
⑤X DIRECT SPACE 000.0~511.0 DX=030.0 OK NO

　　029.0
⑥Y DIRECT SPACE 000.0~479.0 DY=030.0 OK NO

　　028.0
⑦X FILLET WIDTH 000~511 FX= 010 OK NO

　　009
⑧Y FILLET WIDTH 000~479 FY= 010 OK NO

　　009
⑨TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK

RESET  AUTO(+10%)

You can set the output destinations using 
the up and down keys. 
(No, Y0 to Y7, C000 to C127)

- Page 3-16
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BGA/CSP Inspection

Continued from the previous page

Display example

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASUREMENT 1  INSPECT-BGA/CSP

REGISTER  N0(0~3)
K=006 OK
A=008492 OK
R=001450 OK
     001383 OK
DX=138.2 OK
        136.4 OK
DY=409.6 OK
        407.8 OK
FX=031 OK
       030 OK
FY=031 OK
       030 OK

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

�OBJS
TOTAL-AREA
OBJECT-AREA
(Max./Min. : Number of pixels)
X DIRECT SPACE
(Max./Min. : Number of pixels)
Y DIRECT SPACE
(Max./Min. : Number of pixels)
X FILLET WIDTH
(Max./Min. : Number of pixels)
Y FILLET WIDTH
(Max./Min. : Number of pixels)

Pressing the TRG/BRT key will start a measurement manually.

[Display of the inspection results]

Final evaluation result

Measuring time
Measurement program number

Registration number of 
measurement condition

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
               - See "Chapter 16: PC Function"

Return to the [MEAS COND] menu.
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Area Measurement by Binary Conversion

Chapter 8: Area Measurement by Binary Conversion

Workpiece

- Checking sequence

Capture an image

[Measurement result]
- The area of the workpiece

Convert it to binary Measure (area)

Purpose

Applications

Examples

This function is used to determine the existence and or size of a workpiece when 
the workpiece is always found in the same place or when it has a fixed 
measurement position.
- This function measures the area of the white field after the image has been 

converted to binary values (i.e. black and white).

Checking for correctly inserted ball bearings, preventing foreign objects from 
becoming mixed in with parts being processed, distinguishing between different 
types of waterproof lids, checking the existence of labels on packages, checking the 
printing on electric cables, checking for adequate coatings of grease and checking 
the existence of frozen foods.
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Area Measurement by Binary Conversion

To page 8-4 To page 8-5

1WINDOW                    NUM-OF-MASKS (1 2 4)   BINARY-IMG-MASK
2REGISTER NO.          00(0 TO 15)   NO    YES      

REGISTER NO.
3BINARY AREA COND 

NUMERIC CALC

1WINDOW               2REGISTER NO.
Number of masks = 1           0 to 15
Number of masks = 2             0 to 7
Number of masks = 4             0 to 3
Binary image mask                Only 0Æ Setting (display) of binary area conditions

To the next page

1. Select "(MEAS-COND)."

When "MEASUREMENT 1" is selected.

1. Select a window type.
- BINARY-IMG-MASK - page 3-19　

2. Enter a register number, and select "YES."
- The register numbers that can be set vary 

according to the window type setting. 
(See the following table.)

3. Select the circle under the register whose 
binary area conditions you want to set.

00　01　02　03　04　05　06　07　08　09
○ ○ ○ ○ �
○ ○ × × × × × × × × �

X: No setting

When item 2 REGISTER NO. is set to 
"YES," circles are displayed for the 
selected registers.
When CALC RESULT (see page 15-7) 
is set to "YES," circles are displayed for 
the selected registers.

Select any of the register numbers whose binary area conditions has a circle.

When NUM-OF-MASKS 
has been set to 2 or 4

When BINARY-IMG-MASK 
has been selected

When NUM-OF-MASKS 
has been set to 1

COMPARE IMGS - Pages 3-23 to 3-25
- Page 3-14

- Page 3-10

Setting the measurement programs (pages 1-10 to 1-11: Select "MEAS-BIN-AREA" (area 
measuremment by binary conversion) on the "MEAS SELECTION" line, and press the SET key.)

[TYPE MEAS COND]

[MEASUREMENT1]

�
6MEASUREMENT 1            MEAS-BIN-AREA  C1 (MEAS-COND)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND]

�
6MEASUREMENT 1 MEAS-BIN-AREA  C1 (MEAS-COND)

OPS-MENU  RETURN  LOCK  EVALUATION  NUM-CALC  OUT-COND

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

1WINDOW  NUM-OF-MASKS(1　2　4) BINARY-IMG-MASK�
2REGISTER NO.  00(0~15)  NO  YES�
　REGISTER NO.�
3BINARY AREA COND�
　NUMERIC CALC

00     01     02    03    04    05    06     07    08    09     10     11    12     13    14     15
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Area Measurement by Binary Conversion

Continued from the previous page
 (when WINDOW has been set to "NUM-OF-MASKS 1")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

- The data in item 3 varies according to the selection in item 2.

- The data in item 5 varies according to the selection in item 4.

Selection in item 2   Data displayed in item 3

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE  CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

Selection in item 4   Data displayed in item 5

NO No data displayed

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

To page 8-6

- Page 3-11
- Page 3-9

- Page 3-8

- Page 3-4 to 3-6
(Reference pages)

Ë Area settings
- To specify an area, the screen must be in the freeze image mode.
- The binary image display after changing the screen from "freeze" to "through," and finally back 

to "freeze," will be a binary image of the object that was captured the first time the IV-S30 was in 
the "freeze" mode. 
The binary image that is captured in the "freeze" mode the third time can be displayed when you 
specify items 2 to 0 in the settings.

Ë A registration example 

Measurement area

Mask area

- The area inside the measurement area 
(excluding the mask area) is converted to 
binary data.

1REGISTER NO.
2MEAS SHAPE
3MEAS AREA
4MASK SHAPE
5MASK AREA
6AUTO REGIST
7THRESHOLD
8INVERT B/W
9BINARY PROCESS
0BINRY NOISE FILT
qNUM. OF FILT PASS

00(0~15)
RECTANGLE CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
NO  RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
EXEC(L LIMIT ONLY  U&L LIMITS)
U.LM255  L.LM100(0~255)
NO  YES�
FIXED  THRESHOLD-ADJ(VAR-DIFF  VAR-RATE)
NO  EXPD.    CONTR.  CONTR.    EXPD.
EXPD.0  CONTR.0(0~5)

OPS-MENU  RETURN  LOCK  EVALUATION� � � �
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Area Measurement by Binary Conversion

Continued from page 8-2 (when WINDOW has been set to "NUM-OF-MASKS 2 or 4")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

- The data in item 3 varies according to the selection in item 2.

- The data in item 6 varies according to the selection in item 5.

Selection in item 2   Data displayed in item 3

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

To page 8-6

When the number of masks is 2, select 0 (0~1).

Selection in item 5   Data displayed in item 6

NO No data displayed

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

- Page 3-11
- Page 3-9

- Page 3-8

- Pages 3-4 to 3-6
(Reference pages)

Ë Area settings
- To specify an area, the screen must be in the freeze image mode.
- The binary image display after changing the screen from "freeze" to "through," and finally back 

to "freeze," will be a binary image of the object that was captured the first time the IV-S30 was in 
the "freeze" mode. 
The binary image that is captured in the "freeze" mode the third time can be displayed when you 
specify items 2 to 0 in the settings.

Ë A registration example 

Measurement area

Mask area

- The area inside the measurement area 
(excluding the mask area) is converted to 
binary data.

1REGISTER NO.
2MEAS SHAPE
3MEAS AREA
4MASK NO.
5MASK SHAPE
6MASK AREA
7AUTO REGIST
8THRESHOLD
9INVERT B/W
0BINARY PROCESS
qBINRY NOISE FILT
wNUM. OF FILT PASS

0(0~7)
RECTANGLE CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
0(0~3)
NO  RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
EXEC(L LIMIT ONLY  U&L LIMITS)
U.LM255  L.LM100(0~255)
NO  YES
FIXED  THRESHOLD-ADJ(VAR-DIFF  VAR-RATE)
NO  EXPD.    CONTR.  CONTR.    EXPD.
EXPD.0  CONTR.0(0~5)

OPS-MENU  RETURN  LOCK  EVALUATION� � � �
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Area Measurement by Binary Conversion

Continued from page 8-2 (when WINDOW has been set to "BINARY-IMG-MASK")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

- The data in item 2 varies according to the selection in item 1.

Selection in item1   Data displayed in item 2

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

To the next page

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

- Page 3-11
- Page 3-9

- Page 3-8

- Pages 3-4 to 3-6
(Reference pages)

1MEAS SHAPE
2MEAS AREA
3AUTO REGIST
4THRESHOLD
5INVERT B/W
6BINARY PROCESS
7BINRY NOISE FILT
8NUM. OF FILT PASS

RECTANGLE CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)�
EXEC(L LIMIT ONLY  U&L LIMITS)
U.LM255  L.LM100(0~255)
NO  YES�
FIXED  THRESHOLD-ADJ(VAR-DIFF  VAR-RATE)
NO  EXPD.    CONTR.  CONTR.    EXPD.
EXPD.0  CONTR.0(0~5)

OPS-MENU  RETURN  LOCK  EVALUATION� � � �

Before making this setting, you have to select 2MASK BINARY IMG" on the [IMG PRE-PROCESS] menu.
=> See page 3-19 to 22.



8-6

8

Area Measurement by Binary Conversion

To the next page

You can set the output destinations 
using the up and down keys. 
(NO, Y0 to Y7, C000 to C127)

You can set the output destinations 
using the up and down keys. 
(NO, Y0 to Y7, C000 to C127)

Æ When WINDOW has been set to "NUM-OF-MASKS 1"

Æ When WINDOW has been set to "NUM-OF-MASKS 2"

Continued from page 8-3, 8-4, or 8-5

Select "RETURN" to return to the [MEAS COND] menu, and select "NUM-CALC" 
and press the SET key.

[EVALUATION]

1CHNG REG 　　 [TEST RESULT]           [OUTPUT]
2CONDITION SET RESET  AUTO(+10%)
3REGISTER00 000000~245760 A00=000200 OK NO
4REGISTER01 000000~245760 A01=000201 OK NO
5REGISTER02 000000~245760 A02=000202 OK NO
6REGISTER03 000000~245760 A03=000203 OK NO
7REGISTER04 000000~245760 A04=000204 OK NO
8REGISTER05 000000~245760 A05=000205 OK NO
9REGISTER06 000000~245760 A06=000206 OK NO
0REGISTER07 000000~245760 A07=000207 OK NO
qTEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK� �

[EVALUATION]

   [TEST RESULT]           [OUTPUT]
1CONDITION SET RESET  AUTO(+10%)
2REGISTER00 000000~245760 A00=000200 OK NO
3REGISTER01 000000~245760 A00=000201 OK NO�
4REGISTER02 000000~245760 A00=000202 OK NO�
5REGISTER03 000000~245760 A00=000203 OK NO�
6REGISTER04 000000~245760 A00=000204 OK NO �
7REGISTER05 000000~245760 A00=000205 OK NO�
8REGISTER06 000000~245760 A00=000206 OK NO�
9REGISTER07 000000~245760 A00=000207 OK NO�
0TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK� �

- page 3-16

[EVALUATION]
   [TEST RESULT]           [OUTPUT]
1CONDITION SET RESET  AUTO(+10%)
2REGISTER00 000000~245760 A00=000200 OK NO
3REGISTER01 000000~245760 A00=000201 OK NO�
4REGISTER02 000000~245760 A00=000202 OK NO�
5REGISTER03 000000~245760 A00=000203 OK NO�
�
�
6TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK� �

[EVALUATION] 　�
   [TEST RESULT]           [OUTPUT]
1CONDITION SET RESET  AUTO(+10%)
2REGISTER 000000~245760 A00=000200 OK NO
�
�
3TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK� �

Æ When WINDOW has been set to "NUM-OF-MASKS 4"

Æ When WINDOW has been set to "BINARY-IMG-MASK"

- page 3-16

- page 3-16

- page 3-16

You can set the output destinations 
using the up and down keys. 
(NO, Y0 to Y7, C000 to C127)

You can set the output destinations 
using the up and down keys. 
(NO, Y0 to Y7, C000 to C127)

Change the display of items 3 to 
0 from REGISTER00 to 07" to 
REGISTER08 to 15."
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Continued from the previous page

Return to the MAIN OPS MENU.

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASUREMENT 1  MEAS-BIN-AREA

A00=005253 OK
A01=002674 OK
A02=003200 OK
A03=001884 OK
A04=
A05=
A06=
A07=

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

�

Display example

Pressing the TRG/BRT key will start a measurement manually.

[Display of the 
measured results]

Final evaluation result
Measuring time
Measurement 
program number
Area for registration number  00
                      "                       01
                      "                       02
                      "                       03
                      "                       04
                      "                       05
                      "                       06
                      "                       07
in the measurement condition
(Number of pixels)

*

*The areas will not be displayed 
for any unspecified registration 
numbers.

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
- See "Chapter 16: PC Function"
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Chapter 9: Object Counting by Binary Conversion

Convert it to a 
binary image

Capture an image Measure the number of 
objects/total area

Objects

Purpose

Examples

Checks the number of objects (max. 3000 items.) when there is more than one 
object in an image. Measurement of the object’s position is optional.
- When the specified pixel field has been converted to a binary image, the white 

areas are measured or identified as separate objects and counted.

Counting the number of food products or parts.

[Measurement result]
- Number of objects/total area

- Inspection sequence

Applications
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When WINDOW has been 
set to "NORMAL"

To the next page To page 9-4

1WINDOW                      NORMAL   BINARY-IMG-MASK
2REGISTER NO.            0     　　      NO    YES      

REGISTER NO.
3BINARY AREA COND 

NUMERIC CALC

1. Select "(MEAS-COND)." 

When "MEASUREMENT 1" is selected.

1. Select a window type.
- BINARY-IMG-MASK - page 3-19　

2. Enter a register number, and select "YES."
- When WINDOW is set to "BINARY-IMG-

MASK," only register No.0 can be selected.
3. Select the circle under the register whose 

binary area conditions you want to set.

Æ Setting (display) of binary area conditions

X : No setting

Select any of the register numbers of binary area with circles.

When item 2 REGISTER NO. is set to "YES," 
a circle is displayed for the selected reigisters.
When CALC RESULT (see page 15-7) is set to 
"YES," circles are displayed for the selected 
registers.

00　01　02　03　04　05　�

○ �
○ ○ × × × × �

When WINDOW has been 
set to "BINARY-IMG-MASK"

COMPARE IMGS - Pages 3-23 to 3-25
- Page 3-14

- Page 3-10

Setting the measurement programs (pages 1-10 to 1-11: Select "CNT-BIN-OBJ" (object counting by 
binary conversion) on the "MEAS SELECTION" line, and press the SET key.)

[TYPE MEAS COND]

[MEASUREMENT1]

�
6MEASUREMENT 1            CNT-BIN-OBJ  C1 (MEAS-COND)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND]

�
6MEASUREMENT 1 CNT-BIN-OBJ (MEAS-COND)

OPS-MENU  RETURN  LOCK  EVALUATION  NUM-CALC  OUT-COND

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

1WINDOW NORMAL  BINARY-IMG-MASK
2REGISTER NO. 0(0~3)  NO  YES

　REGISTER NO.

3BINARY AREA COND

    NUMERIC CALC

00     01     02     03     04      05     06     07    08      09    10      11     12     13      14     15

�
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Continued from the previous page (when WINDOW has been set to "NORMAL")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

- The data in item 3 varies according to the selection in item 2.

- The data in item 6 varies according to the selection in item 5.

Selection in item 2   Data displayed in item 3

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

To page 9-5

Selection in item 5   Data displayed in item 6

NO No data displayed

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

- Page 3-11
- Page 3-9

- Page 3-8

- Page 3-8

- Pages 3-4 to 3-6
(Reference pages)

Ë Area settings
- To specify an area, the screen must be in the freeze image mode.
- The binary image display after changing screen from "freeze," then to "through," and finally back 

to "freeze," will be a binary image of the object that was captured the first time the IV-S30 was in 
the "freeze" mode. 
The binary image that is captured in the "freeze" mode the third time can be displayed when you 
specify items 2 to r in the settings.

Ë Mask area
The general area to be measured may contain an object that does not need to be measured. To 
eliminate such an object from the measurements, a mask area is used.

Ë Area filter
This function is used to eliminate objects if their measured area is outside of the upper and lower 
limits.

Ë A registration example 

Measurement area
(Rectangle)

Measurement area

Mask area
(Rectangle)

Mask area

- The inside of the measurement area 
(excluding the mask area) is converted to 
binary data.

Object to be measured

1REGISTER NO.
2MEAS SHAPE
3MEAS AREA
4MASK NO.
5MASK SHAPE
6MASK AREA
7AUTO REGIST
8THRESHOLD
9INVERT B/W
0BINARY PROCESS
qBINRY NOISE FILT
wNUM. OF FILT PASS�
⑬BOUNDARY PROCESS�
⑭AREA FILTER �

0(0~7)
RECTANGLE CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
0(0~3)
NO  RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(232,216)  LO.R(279,263)
EXEC(L LIMIT ONLY  U&L LIMITS)
U.LM255  L.LM100(0~255)
NO  YES�
FIXED  THRESHOLD-ADJ(VAR-DIFF  VAR-RATE)
NO  EXPD.    CONTR.  CONTR.    EXPD.
EXPD.0  CONTR.0(0~5)
VALID  INVALID�
U.LM245760  L.LM000000(0̃245760)�
　�OPS-MENU  RETURN  LOCK  EVALUATION�
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Continued from page 9-2 (when WINDOW has been set to "BINARY-IMG-MASK")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

- The data in item 2 varies according to the selection in item 1.

Selection in item 1   Data displayed in item 2

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE  CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

To the next page

1MEAS SHAPE RECTANGLE   CIRCLE  ELLIPSE
2MEAS AREA MOVE  UP.L(224,208)  LO.R(287,271) 
3THRESHOLD U.LM255  L.LM100(0~255)
4INVERT B/W NO YES
5BINARY PROCESS FIXED THRESHOLD  ADJ(VAR-DIFF  VAR-RATE) 
6BINARY NOISE FILT NO EXPD.     CONTR.   CONTR.    EXPD
7NUM.OF DTECT EXPD.0    CONTR.0(0~5)
8BOUNDARY PROCESS VALID  INVALID
9AREA FILTER U.LM245760  L.LM000000(0~245760)

OPS-MENU  RETURN  LOCK  EVALUATION　�

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

- Page 3-11
- Page 3-9

- Page 3-8

- Page 3-8

- Pages 3-4 to 3-6
(Reference pages)

- BINARY-IMG-MASK - pages 3-19 to 3-23

Ë Area filter
This function is used to eliminate objects if their measured area is outside of the upper and lower 
limits.
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Return to the MAIN OPS MENU.

 Display example

Pressing the TRG/BRT key will start a measurement manually.

[Display of the 
measured results]

Final evaluation result
Measuring time
Measurement 
program number

[K] of resistration number  0
[A]                 "                    0
[K]                 "                    1
[A]                 "                    1
[K]                 "                    2
[A]                 "                    2
[K]                 "                    3
[A]                 "                    3
in the measurement condition

  [K]=NUMBER OF OBJECTS
  [A]=TORAL AREA
         (Number of pixels)

- Areas will not be displayed for
  unspecified registration numbers.

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASUREMENT 1  CNT-BIN-OBJ

K0=00006 OK
A0=015781 OK
K1=00020 OK
A1=087620 OK
K2=00010 OK
A2=042680 OK
K3=
A3=

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

You can set the output destinations 
using the up and down keys.
(NO, Y0 to Y7, C000 to C127)

Continued from page 9-3 or 9-4

- Before setting the upper and lower limits between which the evaluation result is 
acceptable, execute item "0TEST," and check the test results.

- Page 3-16

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
- See "Chapter 16: PC Function"

[EVALUATION COND]
   [TEST RESULT]           [OUTPUT]
①CONDITION SET RESET  AUTO(+10%)
②AMOUNT OF REG0 0000~3000 K0=00004 OK NO
③TOTAL AREA 000000~245760 A0=000200 OK NO
④AMOUNT OF REG1 0000~3000 K1=00004 OK NO�
⑤TOTAL AREA 000000~245760 A1=002001 OK NO�
⑥AMOUNT OF REG2 0000~3000 K2=00004 OK NO�
⑦TOTAL AREA 000000~245760 A2=002002 OK NO �
⑧AMOUNT OF REG3 0000~3000 K3=00004 OK NO
⑨TOTAL AREA 000000~245760 A3=002003 OK NO
⑩TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK
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Chapter 10: Object Identification by Binary Conversion

Objects

No.1 No.2
No.3

No.5No.4
No.6

Image 
capture

Convert it to 
a binary image

Object identification 
(labeling and numbering)

Measure the area, center of gravity, 
main axis angle, fillet diameter, circumference, and center

Purpose

Examples

When there are several objects and their positions are random, the presence or 
absence of objects and the size of the objects can be determined.
- The specified pixel area is converted to a binary image. The number of objects, 

total size of the white area (the objects) and the area, center of gravity, main axis 
angle, fillet diameter, circumference and center of each white area can be 
measured.

Counting the number of food products or parts, measuring the angle of rotation or 
the center of gravity of parts, and measuring the size of food products

[Measurement of 6 objects]

[Measurement results]
- Object identification (labeling 

and numbering), number of 
objects present, total area.

- Area, center of gravity, main 
axis angle, fillet diameter, 
circumference, and center of 
each object (No.1 to No.6).

- Inspection sequence

Applications
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2WINDOW                    NORMAL   BINARY-IMG-MASK
REGISTER NO.      

6BINARY AREA COND
NUMERIC CALC

00　01　02　03　04　05　�

○ �
○ ○ × × × × �

When WINDOW has been set to "NORMAL"

To the next page To page 10-4

1. Select "(MEAS-COND)." 

When "MEASUREMENT 1" is selected.

1. Set MEAS GRAVITY CENTER to "YES" or "NO."
2. Select a window type. (BINARY-IMG-MASK - 

page 3-19)　
3. Enter a register number, and select "YES."

- When WINDOW is set to "BINARY-IMG-MASK," 
only register No.0 can be selected.

4. Select a label order. - page 3-9*
5. For binary characteristics, select "NO" or "YES" 

using the up and down keys, and press the SET 
key. *

6. Select the circle of the registers whose binary 
area conditions you want to set.

Æ Setting (display) of binary area conditions

Æ Measuring center of gravity, binary characteristic

X : No setting

Select any of the register numbers of binary area conditions with circles.

When item 3 REGISTER NO. is set to "YES," 
a circle is displayed for the selected registers.

When CALC RESULT (see page 15-7) 
is set to "YES," circles are displayed for 
the selected registers.

When WINDOW has been set to "BINARY-IMG-MASK"

　To measure the distance/angle and 1MEAS GRAV 
CENTR is "YES," select this item and press the SET 
key.  - Chapter 14

- Center of gravity, main axis angle, and center
- Fillet width

Fillet width (horizontal) F
ill

et
 w

id
th

 (
ve

rt
ic

al
)

- Peripheral

The number of pixels in 
the boundary line of an 
object�
(stepped are counted as 
x   2 pixels)

X1

Y

(0, 0)

(511, 479)

Center of gravity (X1, Y1)�
- Calculated from the area and the position of each object.�
- (X1, Y1)=(∑x/N, ∑y/N) N: Area
Main axis angle
- Angle between the longitudinal and horizontal directions 

COMPARE IMGS - Pages 3-23 to 3-25
- Page 3-14
- Page 3-10

Setting the measurement programs (pages 1-10 to 1-11: Select "LABEL-BIN-OBJ" (object identifcation 
by binary conversion) on the "MEAS SELECTION" line, and press the SET key)

[TYPE MEAS COND]

[MEASUREMENT1]

�
6MEASUREMENT 1 LABEL-BIN-OBJ  C1     (MEAS-COND)

OPS-MENU  RETURN  LOCK

OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANGL  NUM-CALC  OUT-COND

[TYPE MEAS COND]
�
6MEASUREMENT 1 LABEL-BIN-OBJ  C1     (MEAS-COND)

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

[MEAS COND]
①MEAS GRAV CENTR NO　YES�
②WINDOW  NORMAL  BINARY-IMG-MASK�
③REGISTER NO.  0(0̃3)  NO  YES �
④LABEL ORDER  SCAN-ORDER  SIZE-ORDER  CENT-GRAVITY-ORDER�
⑤BINARY CHARACTER AX.ANGL:NO  FILT:NO  CIRC-L:NO  MID-PNT:NO
　REGISTER NO.
⑥BINARY AREA COND�
　NUMERIC CALC

00     01    02    03     04    05    06     07    08     09    10    11     12     13    14    15

* Items 4 and 5 will be displayed 
when item 3 is set to "YES."

By the combined use of the center point and the center of gravity, a workpiece’ 
orientation can be measured even when it cannot be evaluated by its spindle axis 

Vertical 
fillet 
diameter

Horizontal fillet 
diameter

Spindle 
axis 
angle

Gravity center
Center point

Spindle 
axis 
angle

Gravity 
center

The "MID-PNT" refers to the center point of 
horizontal or vertical fillet curves.

√�
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To page 10-5

Continued from the previous page (when WINDOW has been set to "NORMAL")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

- The data in item 3 varies according to the selection in item 2.

- The data in item 6 varies according to the selection in item 5.

Selection in item 2   Data displayed in item 3

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

Selection in item 5   Data displayed in item 6

NO No data displayed

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

- Page 3-11
- Page 3-9

- Page 3-8

- Page 3-8

- Pages 3-4 to 3-6
(Reference pages)

Ë Area settings
- To specify an area, the screen must be in the freeze image mode.
- The binary image display after changing screen from "freeze," then to "through," and finally back 

to "freeze," will be a binary image of the object that was captured the first time the IV-S30 was in 
the "freeze" mode. 
The binary image that is captured in the "freeze" mode the third time can be displayed when you 
specify items 2 to r in the settings.

Ë Mask area
The general area to be measured may contain an object that does not need to be measured. To 
eliminate such an object from the measurements, a mask area is used.

Ë Area filter
This function is used to eliminate objects if their measured area is outside of the upper and lower 
limits.

Ë A registration example 

Measurement area
(Rectangle)

Measurement area

Mask area
(Rectangle)

Mask area

- The inside of the measurement area 
(excluding the mask area) is converted to 
binary data.

Object to be measured

1REGISTER NO.
2MEAS SHAPE
3MEAS AREA
4MASK NO.
5MASK SHAPE
6MASK AREA
7AUTO REGIST
8THRESHOLD
9INVERT B/W
0BINARY PROCESS
qBINRY NOISE FILT
wNUM. OF FILT PASS�
⑬BOUNDARY PROCESS�
⑭AREA FILTER

0(0~3)
RECTANGLE CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
0(0~3)
NO  RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
EXEC(L LIMIT ONLY  U&L LIMITS)
U.LM255  L.LM100(0~255)
NO  YES�
FIXED  THRESHOLD-ADJ(VAR-DIFF  VAR-RATE)
NO  EXPD.    CONTR.  CONTR.    EXPD.
EXPD.0  CONTR.0(0~5)
VALID  INVALID�
U.LM245760  L.LM000000(0̃245760)

OPS-MENU  RETURN  LOCK  EVALUATION� � � �
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Continued from page 10-2 (when WINDOW has been set to "BINARY-IMG-MASK")

- Each time the ESC key is pressed, the menu screen will change to display all items or to 
display individual items, one at a time.

- The data in item 2 varies according to the selection in item 1.

Selection in item 1   Data displayed in item 2

RECTANGLE MOVE  UP.L (224,208) LO.R (287,271)

CIRCLE  CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032)

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

- Page 3-11
- Page 3-9

- Page 3-8

- Page 3-8

- Pages 3-4 to 3-6
(Reference pages)

- BINARY-IMG-MASK - pages 3-19 to 3-22

Ë Area filter
This function is used to eliminate objects if their measured area is outside of the upper and lower 
limits.

To the next page

1MEAS SHAPE
2MEAS AREA
3AUTO REGIST
4THRESHOLD
5INVERT B/W
6BINARY PROCESS
7BINRY NOISE FILT
8NUM. OF FILT PASS
9BOUNDARY PROCESS
0AREA FILTER

RECTANGLE  CIRCLE  ELLIPSE
MOVE  UP.L(224,208)  LO.R(287,271)
EXEC(L LIMIT ONLY  U&L  LIMITS)
U.LM255  L.LM100(0~255)
NO  YES
FIXED  THRESHOLD-ADJ(VAR-DIFF  VAR-RATE)
NO  EXPD.    CONTR.　CONTR.    EXPD.
EXPD.0　CONTR.0(0~5)
VALID  INVALID
U.LM245760  L.LM000000(0~245760)

OPS-MENU  RETURN  LOCK  EVALUATION� � � �
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Continued from page 10-3 or 10-4

Before setting the upper and lower limits between which the evaluation result is considered 
acceptable, execute item "7TEST," and check the test results.

You can set the output destinations 
using the up and down keys. 
(NO, Y0 to Y7, C000 to C127)

- Page 3-16 [EVALUATION COND]

1REGISTER NO. 0(0~3) [TEST RESULT]           [OUTPUT]
2CONDITION SET RESET AUTO(+10%)
3NUMBER OF OBJ000~128 K=004 OK NO
4TOTAL AREA 000000~245760 A=005200 OK NO
5LABEL NO. 000(0~127)
6OBJECT AREA 000000~245760 R=000110 OK NO
　CENT OF GRAV-X 000.0~511.0 GX=100.0 OK NO
　CENT OF GRAV-Y 000.0~479.0 GY=094.0
　MAIN AXIS ANGL B=+110.0
　FILLET WIDTH FX=070

FY=062
　PERIPHERAL CR=00217.0
　MID POINT CX=000.0

CY=000.0
7TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK

CENT OF GRAV, MAIN AXIS ANGL, 
FILLET WIDTH, PERIPHERAL , or 
MID POINT are displayed when 
measurement of these parameters 
has been specified ("YES" has been 
selected) on the [MEAS COND] 
menu (page 10-2).

- CENT OF GRAV, MAIN AXIS 
ANGL, FILLET WIDTH, 
PERIPHERAL , or MID POINT 
are displayed when 
measurement of these 
parameters has been specified 
("YES" has been selected) on 
the [MEAS COND] menu 
(page 10-2).

Return to the MAIN OPS MENU.

 Display example

Pressing the TRG/BRT key will start a measurement manually.

[Display of the 
measured results]

Final evaluation result
Measuring time
Measurement program number
Resistration number 
in the measurement condition
NUMBER OF OBJECTS
TOTAL AREA
LABEL NUMBER

OBJECT AREA
CENTER OF GRAVITY
CORDINATE
MAIN AXIS ANGLE
FILLET DIA

PERIPHERAL 

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASUREMENT 1   LABEL-BIN-OBJ

REGISTER  N0(0~3)
K=004 OK
A=006168 OK
LABEL  NO.000(000~007)
R=001542 OK
GX=206.0 OK
GY=303.0
B=042680
FX=042
FY=037
CR=00138.8

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
- See "Chapter 16: PC Function"

- When "BINARY-IMG-MASK" is selected for 
the window type, only register number 0 is 
available. - See page 10-2.

CX=
CY=

MID POINT
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Chapter 11: Existence Inspection by Point Measurement

- Inspection sequence

Image capture Binary image
conversion

Black/white evaluation
of points

Average light
level

Light level evaluation
of points

Purpose

Examples

Applications
Checking the presence or absence of packed parts, inspecting the working
condition of LEDs or fluorescent character display tubes, and sorting household
electric appliances

[Inspection of 6 points]

The presence or absence of target objects is examined.
- A simple black and white evaluation is made in the specified pixel area of binary
  images.
- The light level in the specified pixel area is averaged, and a decision is made
  whether or not it is within the specified range of brightness for gray scale 

images.

Number of points (max.)
: 128 points looking at average 

light levels 256 points in binary 
images

Point size: 2 m x 2n pixels
　　　　   (m, n = 1 to 16)
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To the next page

Select the point condition to be set.

1. Select a mode.(When the "AVG-
GRAYS" (average density) is selected 
- See below.)

2. Select a binary processing method. 
   - page 3-9
3. Enter the threshold. - page 3-8
4. Select the point condition registers you 

want to set.
When CALC RESULT (see page 15-8) is 
set to "YES," circles are displayed for the 
selected registers.

You can change the register number ranges (0 to 
255 in the BINARY mode and 0 to 127 in the AVG-
GRAYS mode) using the up and down keys.

1. Select "(MEAS-COND)."

When "MEASUREMENT 1" is selected.

Æ Setting (display) in AVG-GRAYS mode
1MODE                    BINARY  AVG-GRAYS
2AVG-GRAY PROC

REGISTER NO.
4POINT CONDITIONS 

NUMERIC CALC

 FIXED   GRAY-ADJ
(VAR-DIFF VAR-RATE)

000　001　002　003　004　005　006　007　�
○   ○  ○  ○   ○  ×  ×   ×�
○   ○  ×  ×   ×  ×  ×   ×�

1. Select a mode.

2. Select an average light level 
processing method.

3. Select the registers whose point 
conditions you want to set.

�

COMPARE IMGS - Pages 3-23 to 3-25
- Page 3-14
- Page 3-10

Setting the measurement programs (pages 1-10 to 1-11: Select "POINT-MEAS" (point measurement) 
on the "MEAS SELECTION" line, and press the SET key.)

[TYPE MEAS COND]

[MEASUREMENT1]

�
6MEASUREMENT 1           POINT-MEAS  C1     (MEAS-COND)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

�
6MEASUREMENT 1 POINT-MEAS  C1     (MEAS-COND)

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

[MEASUREMENT1]
①MODE BINARY  AVG-GRAYS
②BINARY PROCESS FIXED  THRESHOLD-ADJ(VAR-DIFF  VAR-RATE)
③THRESHOLD U.LM255  L.LM100(0~255)
　REGISTER NO.�
④POINT CONDITIONS�
　NUMERIC CALC

OPS-MENU  RETURU  LOCK  CHNG-REG  EVALUATION  NUM-CALC  OUT-COND

000     001     002    003     004     005    006     007　
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To the next page

- Items 4 to 8 are displayed when item 3 has been set to "YES."

Continued from the previous page

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] 
menu) and press the SET key.

■ Example of a block registration
Set the starting point in items 3 and 4 above. X X

Y

Enter 002 (vertical) × 003 (horizontal) in item 5 BLOCK LAYOUT,
and enter the vertital (Y) and horizontal (X) intervals in item 
6 BLOCK SPACING. Then select item 7 STORE BLOCK COND
to store the settings for the block.

1SIZE�
2EVALUATION
3REGISTER NO.�
4UPPER LEFT
5BLOCK LAYOUT
6BLOCK SPACING
7STORE BLOCK COND
8DEL BLOCK COND

Y08    X08(2~32)
050%  AND  OR
000(0~255)  NO　YES
MOVE(224,208)
Y000    X000
Y000    X000
EXEC
EXEC

OPS-MENU  RETURN  LOCK  EVALUATION

1. Select the point conditions

2. Select "EVALUATION" and press the SET key.

■ Details of setting the evaluation

2 NOITAULAVE noitpircseD

egatnecreP

foegatnecrepdeificepsehtnahteromseipuccoetihwnehW
snoitidnocrehtoynarednU.etihwsadetaertsiti,tniopanislexip

tesebnaceulavehT.kcalbsadetaertsitievobaehtnaht
.%1fostinuni,%001dna0neewteb

DNA .etihwsadetaerteblliwtniopsiht,etihweraslexipehtllanehW
RO .etihwsadetaerteblliwtniopsiht,etihwsilexipenonevenehW
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To the next page

- PAGE CHNG: The items appearing at points 3 to 0 can be scrolled up and down by the up and 
down keys, 8 items at a time. Press the SET key, and a test will be executed using 
the specified evaluation conditions, and a test results will be displayed.

- P***: Set the evaluation conditions (WHITE/BLACK) for the point numbers 0 to 255 using 
the up and down keys. The points of the selected numbers will blink. WHITE or 
BLACK is not displayed for unregistered point numbers.

- TEST: Press the SET key, and a test will be executed using the specified evaluation conditions, 
and the test results will be displayed.

Æ When MODE has been set to AVG-GRAYS

Average light level for each point

You can set the output destinations using the up 
and down keys. (NO, Y0 to Y7, C000 to C127)

Not displayed for unregistered point numbers.

You can set the output destinations using the UP 
and DOWN keys. (NO, Y0 to Y7, C000 to C127)

Not displayed for unregistered point numbers.

Acceptance (OK/NG) criteria
WHITE: Acceptable when a majority of the inspected 

pixels are white.
BLACK: Acceptable when a majority of the inspected 

pixels are black.
Ex.: When the point to be inspected is 8 X 8 (64 pixels) 

and WHITE is specified, if 33 white pixels are 
detected, the point is accepted.

Continued from the previous page

Æ When MODE has been set to "BINARY" 

�

�

[EVALUATION COND]

1PAGE CHNG [TEST RESULT] [OUTPUT]
2P000 WHITE OK NO
3P001 WHITE OK NO
4P002 WHITE OK NO
5P003 WHITE OK NO
6P004 WHITE OK NO
7P005
8P006
9P007
0TEST EXEC (WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK 

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
- See "Chapter 16: PC Function"

Return to the [MEAS COND] menu.

- page 3-16

OPS-MENU  RETURN  LOCK

[EVALUATION COND]

①PAGE CHNG                [TEST RESULT]      [OUTPUT]
②CONDITION SET    REST(+10%)�
③P000    200~210 200 OK NO
④P001    200~210 200 OK NO
⑤P002    200~210 200 OK NO
⑥P003    200~210 200 OK NO
⑦P004    200~210 200 OK NO �
⑧P005 　  　  �
⑨P006 　  　  �
⑩P007 　  　  �
⑪TEST 　EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

- page 3-16



11-5

Existence Inspection by Point Measurement

11

Continued from the previous page

 When MODE has been set to BINARY

Pressing the TRG/BRT key will start a measurement manually.

[Display of the 
measured results]

Final evaluation result
Measuring time
Measurement program number

 When MODE has been set to AVG-GRAYS

Evaluation of the correct black or white 
color detected at registration No.000

001
002
003
004
005
006
007

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASUREMENT 1   POINT-MEAS

P000=WHITE  OK
P001=WHITE  OK
P002=WHITE  OK
P003=WHITE  OK
P004=WHITE  OK
P005=
P006=
P007=

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

�

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASUREMENT 1   POINT-MEAS

P000=115  OK
P001=120  OK
P002=114  OK
P003=118  OK
P004=116  OK
P005=115  OK
P006=
P007=

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

�

"
"
"
"
"
"
"

- Areas will not be displayed for
  unspecified registration numbers.
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Multiple position measurement

The IV-S30 can detect up to 128 workpieces whose images exceed the specified matching 
level (gray search) or threshold value (edge detection) from the reference image.
- The positional deviation measurement needs to have a number of positions registered for 

measurement. However, this measurement only requires you to register one position and 
reduces the set up time.

Purpose

Example

Measure the position of workpieces with a complicated light level that cannot be converted 
into binary images.

[Measured results]
- Number of images detected
- Coordinates detected

[Measured results]
- Number of images detected
- Coordinates and degree of match detected for each image

● Gray search

● Edge detection

This is useful for obtaining the distance between the coordinates of a position.
- L1 to L3 can be calculated by measuring distances and angles.

Four workpieces 
detected

Reference image

L1 L2 L3

Applica-
tion

 Chapter 12: Multiple positional measurements
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[TYPE MEAS COND]

[MEASUREMENT1]

�
6MEASUREMENT 1             MULTI-POSI   C1    (MEAS-COND)

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND]

�
6MEASUREMENT 1            MULTI-POSI  C1     (MEAS-COND)

1DTECT PRECISION STANDARD  HIGH�
2REGISTER NO. 0(0~3)  NO  GRAY-SRC  EDGE  DTECT�
3DETECT ORDER SCAN-ORDER  MATCH
　 REGISTER NO.�
4DTECT OBJECT
　 NUMERIC CALC

00    01    02    03     04     05     06    07    08     09    10     11    12     13     14   15
Ｓ Ｅ × × �

00　01　02　03　04　05　�
�Ｓ Ｅ × × �
○ ○ × × × × �

　REGISTER NO.�
4DTECT OBJECT
　 NUMERIC CALC

�

Setting the measurement program (Page 1-10 to 1-11: Select "MULTI-POSI" on the "MEAS SELECTION" 
line and press the SET key).

1. Select MEAS COND (measurement 
conditions) and press the SET key.

When "MEASUREMENT 1" is selected.

COMPARE-IMGS - Page 3-23 to 25.
- Page 3-14 
- Page 3-10

- Page 3-7

1. Pick a register number (0 to 3) and 
then select either "GRAY-SRC" or 
"EDGE DTECT."

2. When "gray search" is selected, set 
the detection order for either "SCAN-
ORDER" or "MATCH."

3. Select S (gray search) or E (edge 
detection)and press the SET key.
To measure the distance and angle, 
select this item and press the SET key. 
- Chapter 14

» Setting example for target detection and numerical calculation

When "GRAY-SRC" is selected on line 
"2 REGISTER NO", "S" will be 
displayed. When "EDGE DTECT" is 
selected, "E" is displayed here.

When the calculation result is set to 
"YES," (page 15-8), a circle will be 
displayed.

OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANGL  NUM-CALC  OUT-COND

When S (gray search) is selected When E (edge detection) 
is selected

To the next page  Page 12-4 

"X" means no setting
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1REGISTER NO.
2REFERENCE IMG
3REF-IMG AREA

4SEARCH AREA
5DTECT COORD
6CONTR.PIXEL
7MATCH LVL(CONTR)
8MATCH LVL

0(0~3)
NEW  EXIST000(001~006)
MOVE  UP.L(224,208)  LO.R(287,271) CONTRAST SR
REG  DISP
MOVE  UP.L(216,200)  LO.R(295,279) 
CENTER  FREE(255,239)
1  2  3
+05000
+07000

�

�

� � �
�

Page 3-15 

-

2REFERENCE IMG
3REF-IMG AREA�
�

NEW  EXIST000(001~006)
MOVE  UP.L(224,208)  LO.R(287,271) CONTRAST SR
REG  DISP

1

2

2REFERENCE IMG
3REF-IMG AREA
 �
�

NEW  EXIST000(001~006)
MOVE  UP.L(224,208)  LO.R(287,271) CONTRAST SR
REG  DISP

1

2

2 If there are 100 reference images registered

» When you want to use a reference image that is already registered.

OPS-MENU  RETURN  LOCK  EVALUATION

Continued from the previous page: When S (gray search) is selected

Reference image area

Search area

Specify the degree of match necessary for 
contracted images. (Identify contracted 
images that have a higher degree of match 
than the setting.)
Specify the degree of match with the 
original image used as the contracted 
image in item 7 above. (Identify original 
images that have a higher degree of match 
than the setting.)

Ë Setting procedure for the reference image
» When you want to register a new reference image

1. Select "NEW" on the "2REFERENCE IMG" line.
2. Move to "3REF-IMG AREA" and press the SET key.

Ë Number of reference images that can be registered

Controller Number of reference images that can be registered
IV-S33M Maximum 600 (the total size of all reference images must be less than 8 screens) 

One screen: 512 x 480 pixels
Ë A registration example 

Reference image

Search area

Select "EVALUATION" (or select "EVALUATION" on the 
[MEAS COND] menu) and press the SET key.

Page 12-5 

1. Select "EXIST" on the "2REFERENCE IMG" line, and press the SET key.
2. Select the number of the reference image you want to use using the left and right keys 

(select digits) and the up and down keys, and press the SET key. To confirm the reference 
image, select "DISP" for the "3REF-IMG AREA" line.

Note: After select "EXIST" on the "2REFERENCE IMG" line, register the reference image in 
the "3REF-IMG AREA." The reference image matching the specified number will be 

Detection coordinate
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1REGISTER NO.
2DTECT SHAPE
3SEARCH AREA
4DTECT MODE
5SEARCH DIRECTION
6AUTO REGIST
7THRESHOLD �
 �

1(0~3)
RECT(NO ARTIF ARTIF)  LINE  CIRC-L  ELIP-L
MOVE  UP.L(224,208)  LO.R(287,271)
CHNG POINT  DRK    BRT  BRT    DRK  CENTER(BRT DRK)
HORIZ(           )  VERT(            )
EXEC
GRYS.050(0~255)  EDGE.W2(1~8)
FLAT.W04(1~16)

OPS-MENU  RETURN  LOCK  EVALUATION� � �

- Page 3-4 to 3-6, 3-13

Continued from page 12-2: When E (edge detection) is selected

- Page 3-12

Selection on 2

RECT (rectangle)

LINE (straight 
line)

CIRC-L (circle) 

ELIP-L (oval)

Display on 3

MOVE: UP.L (224, 208), LO.R (287, 271)

MOVE: S.PT (224, 240), E.PT (287, 240)

CENTER (256, 240) RAD.(032), S.PT (256, 208)

CENTER (256, 240) RAD. (032, 032), S.PT (256,
 208)

Display on 5

HORIZ ( 　　) VERT (　　)

START-PNT    END-PNT
END-PNT    START-PNT

CLOCK-WISE, COUNTER-CW

■ A registration example
Shown below is a shape to be detected (straight line) and a detection mode (changed point).

Select EVALUATION" (or select EVALUATION" on the [MEAS COND] menu) and press the SET key.

To the next page

Detection area
(When the detection shape 
is a rectangle)

- With each press of the ESC key, the display will change between all items and each item.
- Depending on the setting in item 2 above, the information displayed on lines 3 and 5 

will vary.
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[EVALUATION]

1REGISTER NO. 0(0~3) [TEST RESULT]           [OUTPUT]
2CONDITION SET RESET  AUTO(+10%)
3NUMBER OF OBJ 000~128 K=004 　 OK NO
4DTECT NUMBER 000(0~000)
5MATCH LVL -10000~+10000 M0=+09638 　 OK NO
　X COORD. X0=236.0
　Y COORD. 000.0~479.0 Y0＝248.0
6TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK� �

�

�

-Page 3-16

[EVALUATION]

1REGISTER NO. 0(0~3) [TEST RESULT]          [OUTPUT]

2CONDITION SET RESET  AUTO(+10%)  �
3NUMBER OF OBJ 000~128 K=004 　 OK NO
4DTECT NUMBER 000(0~127) �
   �
    X  COORD. 000.0̃511.0 X0=000.0�
　Y  COORD. 000.0̃479.0 Y0=000.0�
5TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

� �

�

�OPS-MENU  RETURN  LOCK

To the next page

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
- See "Chapter 16: PC Function"

Return to the MAIN OPS MENU.

» When S (gray search) is selected for a particular register number

The upper and lower limits of "5 MATCH LVL" will be applied to all detection numbers.

» When E (edge detection) is selected for the register number

You can set the output destinations 
using the up and down keys. (NO, 
Y0 to Y7, C000 to C127)

You can set the output destinations 
using the up and down keys. (NO, 
Y0 to Y7, C000 to C127)

From page 12-3, previous page
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REGISTER NO�
K=006  OK�
DTECT NO.000（000～005）�
X=102.0�
Y=257.0�
�

Continued from the previous page

Press the TRG/BRT key to measure manually.

■ An example of the display when "gray search" is selected.

[Display of measured results]

Final evaluation result
Measuring time
Measuring program number

Register number
Number of detected images
Numbered in the order detected (range)

*1 Degree of match

Detected point coordinates

- Move the cursor to CHG-REG (change register)" and press the up key. The 
measurement result display will change in the following order: Register No. 0 
(detection No. 000 → 001→ ooo) → ooo → Register No. 3 (ooo) → Register No. 
0 (ooo) → ooo, and so will the measurement screen. Press the down key to 
change the display, moving through the items in reverse order.

* 1 The detection order can be set to either "SCAN-ORDER " or "MATCH" on item "3DETECT ORDER" on 
the [MEAS COND] menu. - See page 12-2.

* 2 The inspection number corresponds to the image of the solid line.

Register number
Number of points detected

*3 

*3 Coordinates of the detected point.

■ An example of the display when "gray search" is selected.

Detected point coordinate.

F.IMG C1 H
VX.X

(TYPE00)

OK
MEAS XXXXms　XXXX-XX-XX XX:XX
MEASUREMENT 1  MULTI-POSI

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY

�

REG.NO (0~3)
K=004 OK
DTECT NO.000(000~003)
M=+09870 OK
X=236.0
Y=163.0

*2

Numbered in the order detected 
(range)
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Multiple degree of match inspection

Chapter 13: Multiple degree of match inspection

Using the gray search function, the IV-S30 can detect up to 128 workpieces whose 
captured image exceeds the required degree of match with the reference image.Purpose

Inspect (or count) workpieces that have complicated light livel and cannot be converted 
into binary. images

[Measured results]
- Number of images detected 
- Degree of match, density (average/absolute difference), and detected coordinates

Reference image

Four workpieces 
detected

Applica-
tion

Exam-
ple
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[TYPE MEAS COND]

[MEASUREMENT1]

�
6MEASUREMENT 1            MULTI MATCHES   C1   (MEAS-COND) 

OPS-MENU  RETURN  LOCK

[TYPE MEAS COND]

[MEAS COND] �

�
6MEASUREMENT 1            MULTI MATCHES C1     (MEAS-COND)

1DTECT PRECISION STANDARD　HIGH
2REGISTER NO. 0(0~3)  NO  YES
3MATCHING AVG-GRAYS  DIFF.ABS
4DETECT ORDER SCAN-ORDER  MATCH　
　REGISTER NO.
5DTECT OBJECT
　NUMERIC CALC

OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANGL  NUM-CALC  OUT-COND　�

00     01    02     03    04     05    06    07     08    09    10     11     12    13    14    15
Ｓ Ｓ

00　01　02　03　04　05　�
Ｓ Ｓ × × �
�○ × × × × × �

1MEAS SELECTION NO  POSI-DEVIATION  CHK-DEG-MATCH
   INSPECT-LEAD        INSPECT-BGA/CSP

 MEAS-BIN-AREA  CNT-BIN-OBJ  LABEL-BIN-OBJ
  POINT-MEAS  MULTI-POSI  MULTI-MATCHES
2SELECT CAMERA CAM1  CAM 2  CAMPARE-IMGS(CAM1)
3CHNG GRAY LEBEL NO  YES(00.0TIMES  γ+  γ -  CHNG-L INCRS-M)
4SPACE FILTER NO NUM-OF-TIMES 0(0~5)

    REGISTER NO.
5DTECT OBJECT
　 NUMERIC CALC

»Setting example for target detection and numerical calculation

Setting the measurement program (Page 1-10 to 1-11: Select "MULTI-MATCHES" on the "MEAS 
SELECTION" line and press the SET key).

1. Select MEAS COND (measurement 
conditions) and press the SET key.

When "MEASUREMENT 1" is selected.

COMPARE-IMGS - Page 3-23 to 25.
- Page 3-14 
- Page 3-10

- Page 3-7

1. Pick a register number (0 to 3) and  
then select either "NO" or "YES."

2. Set the gray level (G) to detect in the 
image.   - Page 13-4.

3. Select "SCAN-ORDER" or "MATCH."
4. Select S (gray search) for an object to 

detect and press the SET key.

To measure the distance and angle, 
select this item and press the SET key. 
- Chapter 14

When "YES" is selected on line "2 
REGISTER NO.", "S" will be displayed. 

When the calculation result is set to 
"YES," (page 15-9), a circle will be 
displayed.

When S (gray search) is selected and press the SET key 

To the next page

"X" means no setting
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Multiple degree of match inspection

1REGISTER NO.
2REFERENCE IMG �
3REF-IMG AREA
�
4SEARCH AREA �
5DTECT COORD
6CONTR.PIXEL
7MATCH LVL(CONTR)
8MATCH LVL

0(0~3)
NEW  EXIST000(001~010)
MOVE  UP.L(224,208)  LO.R(287,271) CONTRAST SR
REG  DISP
MOVE  UP.L(216,200)  LO.R(295,279) 
CENTER  FREE(255,239)
1  2  3

+05000
+07000

OPS-MENU  RETURN  LOCK  EVALUATION� � � �

�
�

�

� � � � � �

2REFERENCE IMG �
3REF-IMG AREA�
�

NEW  EXIST000(001~010)
MOVE  UP.L(224,208)  LO.R(287,271) CONTRAST SR
REG  DISP

1

2

NEW  EXIST000(001~010)
MOVE  UP.L(224,208)  LO.R(287,271) CONTRAST SR
REG  DISP

1

2

2

��

If there are 100 reference images registered

Page 3-15 

-

To the next page

Detection coordinate

2REFERENCE IMG
3REF-IMG AREA
 �
�

» When you want to use a reference image that is already registered.

Continued from the previous page

Reference image area

Search area

Ë Setting procedure for the reference image
» When you want to register a new reference image

1. Select "NEW" on the "1 REFERENCE IMG" line.
2. Set "3REF-IMG AREA" and press the SET key.

Ë Number of reference images that can be registered

Controller Number of reference images that can be registered
IV-S33M
IV-S32M
IV-S31M

Maximum 600 (the total size of all reference images must be less than 8 screens) 

Maximum 300 (the total size of all reference images must be less than 3 screens) 
One screen: 512 x 480 pixels

Ë A registration example 

Reference image

Search area

Select "EVALUATION" (or select "EVALUATION" on the 
[MEAS COND] menu) and press the SET key.

1. Select "EXIST" on the "2REFERENCE IMG" line, and press the SET key.
2. Select the number of the reference image you want to use using the left and right keys 

(select digits) and the up and down keys, and press the SET key. To confirm the reference 
image, select "DISP" for the "3REF-IMG AREA" line.

Note: After selecting "EXIST" on the "2REFERENCE IMG" line, register the reference 
image in the "3REF-IMG AREA." The reference image matching the specified number 
will be refreshed.
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[EVALUATION COND]

1REGISTER NO. 0(0~3) [TEST RESULT]            [OUTPUT]
2CONDITION SET RESET  AUTO(+10%) �
3NUMBER OF OBJ 000~128 K=004 　 OK NO
4DTECT NUMBER 000(0~127)
5MATCH LVL －10000~+10000 M0=＋09400 　 OK NO
6GRAY LVL 000.0~255.0 G0=182.4 　 OK NO �
　X  COORD. 000.0~511.0 X0=323.0
　Y  COORD. 000.0~479.0 Y0=294.0
7TEST EXEC(WITH-POSI.ADJ  WITHOUT-POSI.ADJ)

OPS-MENU  RETURN  LOCK� �

�

�

■ Display example

[Display of measured results]

Final evaluation result
Measuring time
Measuring program number

Register number
Number of detected images
Numbered in the order detected (range)

*1 Degree of match

Detected coordinate

- Move the cursor to "CHG-REG (change register)" and press the up key. The 
measurement result display will changes in the following order: Register No. 0 
(detection No. 000 → 001 → ooo) → ooo → Register No. 3 (ooo) → Register 
No. 0 (ooo) → ooo, and so will the measurement screen. Press the down key to 
change the display, moving through the items in reverse order.

* 1 The detection order can be selected as either "SCAN-ORDER" or "MATCH" on item "4DETECT 
ORDER" on the [MEAS COND] menu. - See page 12-2.

* 2 The inspection number corresponds to the image of the solid line.
* 3 The details of the light level settings (average/difference in absolute value) are the same as for the 

degree of match inspection. - See page 5-4.
To select these items, use "3MATCHING" on the [MEAS COND] menu. - See page 13-2.

Press the TRG/BRT key to measure manually.

-Page 3-16

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
- See "Chapter 16: PC Function"

Return to the MAIN OPS MENU.

You can set the output destinations 
using the up and down keys. (NO, 
Y0 to Y7, C000 to C127)

F.IMG C1 H
VX.X

(TYPE00)

OK
MEAS XXXXms　XXXX-XX-XX XX:XX
MEASUREMENT 1  MULTI-MATCHES

CHG-MEA  CHG-REG  CHG-RST  CHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU�
OPS-CND  MEA-CND  SYS-CND  CHG-TYPE  NG-IMG-DSP  NEXT-NG  MANL-MEAS

X0~7 Y0~7 READY

�

REG.NO (0~3)
K=004 OK
DTECT NO.000(000~003)
M=+09870 OK
G=228.3
X=236.0
Y=163.0

From the previous page

Light level (average/absolute value)*3
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Search area 
(reference 

image a)

Search area 
(reference image b)

Reference image b

Reference image a

Purpose

Examples

The distance and angle of the centers of the detected points can be measured using 
the center detection function and the edge detection function in a gray scale search 
and the center of grevity detection function, which is a part of the labeling process.
- This function can measure the following distances and angles: distance between two 

points, X coordinate distance, Y coordinate distance, the angle between three points, 
the horizontal angle of two points, and the vertical angle of two points.

- The following points and lines can be set: center point, circle center point, gravity 
center, point where two straight lines cross, line passing through two points.

Measurement for installed electronic components

[Measuring an IC package]

Reference images a and b are recorded when the crosshair cursor is placed on 
the edge of the IC package.

- Measuring sequence
1 Obtain the center points of images a and b by running a 2 point gray scale 

search.
2 Determine the distance between the two center points.

Applications

Chapter 14: Distance and Angle Measurement
You can specify the settings for distance and angle mesurement on the "MEAS COND" menu in the
positional deviation measurement, degree of match inspection, object identification by binary conversion
(select "YES" for center of gravity mesurement), multiple position measurement, and multiple degree of
match inspection.  (- page 4-2, 5-2, 10-2, 12-2, and 13-2)

-  For details about measuring the distance between two points, X coordinate distance, and Y coordinate
distance manually, see the MANL-MEAS (manual measurement) section (page 2-12) for the crosshair
cursor display.
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To  the next page

To page 14-5

Select "DST&ANGL" on the MEAS-COND menu screen for the positional deviation measurement (page 4-2), 
degree of match inspection (page 5-2), object identification by binary conversion (page 10-2), multiple 
position measurement (page12-2), or multiple degree of match inspection (13-2), and press the SET key.

OBJECT: AUX OBJECT: DIST To page 14-4 OBJECT: ANGL

[ DIST&ANGLE  COND]
1OBJECT AUX  DST  ANGL
2AUXILIARY NO. 00(0~15) NO  MID-PNT  CIRC-C  GRAV   LINE-2P

INTERSECTION
3COND.1 MEAS-REGNO MDL0 AUX  NO
4COND.2 MEAS-REGNO MDL0 AUX  NO

[TEST RESULT] [OUTPUT]
5AUX JUDGEMENT1 000.0~511.0 X=030.0 OK NO
6AUX JUDGEMENT2 000.0~479.0 Y=031.0
7RUN A TEST EXEC

OPS-MENU  RETURN  LOCK  NUM-CALC  OUT-COND 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
 X X X X X X X X X X

REGISTER NO.  
AUX. 

Specify the registration number for the 
measurement program. 
Select either Model 0 or 1 for that registration 
number.
The auxiliary number selected in item 2 can 
be specified here.

Specify the conditions for evaluating the 
coordinates (X/Y) of the midpoint. Select 
EXEC on item 7 to run a test.

A circle will be displayed under the auxiliary 
numbers that have been assigned.

Point 1 (X1, Y1)

Point 2 (X2, Y2)

Center point ,
X1+X2

2
Y1+Y2

2

Point 1 (X1, Y1)

Point 3 (X3, Y3)

Center of Gravity

,
X1+X2+X3

3
Y1+Y2+Y3

3

Point 2 (X2, Y2)
Point 1

Point 2

Point 3
Center of the circle

The center of the circle is the central 
coordinate of three points positioned on 
the circumference of the circle that are　
specified between 3 and 5 (conditions 
1 to 3).

- The center point is the coordinate half way between points 1 and 2 
that are specified on 3 and 4 (COND. 1 and 2).

 Æ The auxiliary points when center of circle and center of gravity have been selected.

 Æ The auxiliary points when mid point has been selected.

The center of gravity between points 1 to 3 
that are specified between 3 and 5 is 
calculated as the mean of the three 
coordinates (conditions 1 to 3).

1OBJECT AUX  DST  ANGL
2AUXILIARY NO. 00(0~15) NO  MID-PNT  CIRC-C  GRAV   LINE-2P

       INTERSECTION
3COND.1 MEAS-REGNO MDL0 AUX  NO
4COND.2 MEAS-REGNO MDL0 AUX  NO
5COND.3 MEAS-REGNO MDL0 AUX  NO

[TEST RESULT] [OUTPUT]
6AUX JUDGEMENT1 000.0~511.0 X=030.0 OK NO
7AUX JUDGEMENT2 000.0~479.0 Y=031.0
8RUN A TEST EXEC

You have to specify these settings.

See the description above for the 
item 7.

Point 1 and 2 are coordinates output with 
testing on the [EVALUTION COND] 
menu, or measured on the MAIN OPS 
MENU.
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To page 14-6

Select "NUM-CALC" and press the SET key.

�
1OBJECT AUX  DST  ANGL
2AUXILIARY NO. 00(0~15) NO  MID-PNT  CIRC-C  GRAV   LINE-2P

       INTERSECTION
3COND.1 MEAS-REGNO MDL0 AUX  NO
4COND.2 MEAS-REGNO MDL0 AUX  NO

[TEST RESULT] [OUTPUT]
6AUX.1: SLOPE ANGL dl=001.5 OK NO
7AUX.2: Y INDENT Y=210.0
8RUN A TEST EXEC

1OBJECT AUX  DST  ANGL
2AUXILIARY NO. 00(0~15) NO  MID-PNT  CIRC-C  GRAV   LINE-2P

       INTERSECTION
3COND.1 AUX  NO
4COND.2 AUX  NO

[TEST RESULT] [OUTPUT]
5AUX JUDGEMENT1 000.0~511.0 X=260.0 OK NO
6AUX JUDGEMENT1 000.0~479.0 Y=340.0
7RUN A TEST EXEC

Line 1 Line 2

Intersection

Specify the auxiliary number for the 
intersection selected in item 2.

512

48
0

� Y
X＋�

＋�
�

Zero position (0, 0)

Slice through the Y axis
(Y axis coordinate)

Point 2

Point 1

Slope (      )

X axis

Y axis

Image display area

(Units used above: Pixel) Coordinates (511, 479)

Line passing through two points

Æ When a line passing through two points has been selected as the auxiliary points

- The line passing through two points is the line that passes through points 1 and 2 specified 
in items 3 and 4 (COND. 1/2) 

Æ When the intersection of two lines has been selected as the auxiliary points

- The intersection of two lines is the point where lines 1 and 2, specified in items 3 and 4 
(COND. 1/2), cross.

　�

You have to specify these settings.

See the description for "7 RUN A 
TEST" on the previous page.

See the description for "7 RUN A 
TEST" on the previous page.

- In this system, the angle of the slope is referred 
to as a negative angle if it is CW from the 
horizontal (X axis), and as a positive angle if it 
is CCW from the horizontal (X axis).  
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Continued from page 14-2 (OBJECT: DST)

To page 14-6

[DIST&ANGLE  COND]
1OBJECT AUX  DST  ANGL
2DISTANCE NO. 00(0~15) NO  DIST-BETW-2PT   DIST-BETW-X

DIST-BETW-Y           
3COND.1 MEAS-REG NO   MDL0   AUX NO
4COND.2 MEAS-REG NO   MDL0   AUX NO

[TEST RESULT] [OUTPUT]
5DISTANCE EVALUAT 000.0~+702.0 130.0   OK NO
6RUN A TEST EXEC

OPS-MENU  RETURN  LOCK  NUM-CALC  OUT-COND 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
 X X X X X X X X X X

REGISTER NO.  
DISTANCE

Select "NUM-CALC" and press the SET key.

Æ The distance type when distance between two points has been selected

Point 1 (X1, Y1)
Point 2 (X2, Y2)

The distance between 2 points

(X2-X1)2+(Y2-Y1)2

Æ The distance type when distance between X coordinates has been selected

Point 1 (X1, Y1)
Point 2 (X2, Y2)

The distance between X 
coordinates (｜X2-X1｜)

Æ The distance type when distance between Y coordinates has been selected

Point 1 (X1, Y1)

Point 2 (X2, Y2)
The distance between Y 
coordinates (｜Y2-Y1｜)

You have to specify these settings.

See the description for "7 RUN A 
TEST" on the page 14-2.



14-5

Distance and Angle Measurement

14

To the next page

�

�

1OBJECT AUX  DST  ANGL
2DISTANCE NO. 00(0~15) NO  3PT-ANGL  2PT-H-ANGL  2PT-V-ANGL 

          
3COND.1 MEAS-REG00  MDL0   AUXNO (ANGL OBJ)
4COND.2 MEAS-REG01  MDL0   AUXNO

[TEST RESULT] [OUTPUT]
5ANGL EVALUATION -180.0~+180.0 B= 030.0°       OK NO

6RUN A TEST EXEC

Continued from page 14-2 (OBJECT: ANGL)

[ DIST&ANGLE  COND]
1OBJECT AUX  DST  ANGL
2ANGLE NO. 00(0~15) NO  3PT-ANGL  2PT-H-ANGL  2PT-V-ANGL

3COND.1 MEAS-REGNO MDL0 AUX  NO  (ANGL  OBJ)
4COND.2 MEAS-REGNO MDL0 AUX  NO
5COND.3 MEAS-REGNO MDL0 AUX  NO

[TEST RESULT] [OUTPUT]
6ANGL  EVALUATION -180.0~+180.0 B=030.0° OK NO

7RUN A TEST EXEC

OPS-MENU  RETURN  LOCK  NUM-CALC  OUT-COND 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
 X X X X X X X X X X

REGISTER NO.  
ANGL 

Æ Angle: When a 2-point (horizontal/vertical) angle is specified

Point 2

Point 1

Point 2

Æ Angle: When a 3 point angle is specified

Point 1 

+Angle (～+180.0°)

+Angle (-180.0°～)

Point 1 Horizontal line

Vertical line

Point 2

Point 3

Point 2

Point 3

Point 1 

+angle +angle

- Point 1 is the point of intersection of the two lines. Relative to the line between points 1 and 2, the line 
between points 1 and 3 will be said to be at a positive angle if the angle is measured in a 
counterclockwise direction, and it will be at a negative angle if it is measured in a clockwise direction. 

- When a 2-point horizontal angle is specified, 
relative to the horizontal line, the line from 
point 2 that intersects point 1 will be said to 
at a positive angle if the angle is measured 
in a counterclockwise direction and at a 
negative angle if it is measured in a 
clockwise direction.

- When a 2-point vertical angle is specified, 
relative to the vertical line, the line from point 2 
that intersects point 1 will be said to at a 
positive angle if the angle is measured in a 
counterclockwise direction and at a negative 
angle if it is measured in a clockwise direction.

You have to specify these settings.

See the description for "7 RUN A 
TEST" on the page 14-2.

You have to specify these settings.

See the description for "7 RUN A 
TEST" on the page 14-2.

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"NUM-CALC" and press the SET key.
- See "Chapter 15: Numerical Calculations"

When you want to select a PC function
- Select "RETURN" to return to the [MEAS COND] menu, and then select 

"OUT-COND" and press the SET key.
- See "Chapter 16: PC Function"
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Continued from the previous page

Return to the MAIN OPS MENU.

�

 Example of the results displayed for a distance measurement

Pressing the TRG/BRT key will start a measurement manually.

[Display of the 
measured results]

Final evaluation result
Measuring time
Measurement program number

 Example of the displayed of angle results 

 Example of the displayed of auxiliary results

*Areas will not be displayed for
 unspecified registration numbers.

- Select "CHG-RST" on the menu bar, and change the result using the up and down keys.

- The following are some examples of other displays.
- Select "CHG-REG" on the menu bar, and change the objects to be measured using the up and down keys.

F.IMG  C1  L
            VX.X

(TYPE00)
�
OK
MEAS  XXXXms 1999-08-01 10:30
MEASURE 0 CAM1   POSI-DEVIATION

MXR
00:100.0 OK
01:100.0 OK
02:050.0 OK
03:360.0 OK
04:250.0 OK
05:
06:
07:

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

�
Mesurement object

Distance of distance number  00
                      "                       01
                      "                       02
                      "                       03
                      "                       04
                      "                       05
                      "                       06
                      "                       07
(Number of pixels)

Mesurement object
Angle of angle number  00
                      "                       01
                      "                       02
                      "                       03
                      "                       04
                      "                       05
                      "                       06
                      "                       07

ANGL
00:＋080.0゜ OK
01:＋070.0゜ OK
02:＋050.0゜ OK
03:＋088.2゜ OK
04:＋00 6.5゜OK
05:
06:
07:

Mesurement object
Angle of auxiliary number  00
                      "                       01
                      "                       02
                      "                       03
                      "                       04
                      "                       05
                      "                       06
                      "                       07

AUX
00: (259.0,  178.0)  OK
01: (466.0,  178.0)  OK
02: (361.0,  228.0)  OK
03: (132.0,  298.0)  OK
04: (362.5,  178.0)  OK
05:
06:
07:
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[MEAS-COND] for each measurment

[NUMERIC CALC]
(numeric calculation menu)
1CALC RESULT: N00(0~15)

[FINAL NUM. CALC]
(final numerical calculations menu) 
1CALC.RESULT: AN00(0~15)
2OBJECT TYPE : MEAS-CAL-RESULT[N]
3FORMULA        : MEAS 0(0~4) CAM1(1~2)N00(0~15)

[TYPE MEAS COND]

1OBJECT TYPE NO. 00(0~63)  NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG
3IMG PRE-PROCESS (TO NEXT SUB-MENU)
4MEASURE 0 CAM1 NO (MEAS-COND) NO
5MEASURE 0 CAM2 NO (MEAS-COND) NO
6MEASUREMENT1 NO (MEAS-COND) 
7MEASUREMENT2 NO (MEAS-COND) 
8MEASUREMENT3 NO (MEAS-COND) 
9MEASUREMENT4 NO (MEAS-COND) 

OPS-MENU  SAVE  LOCK  TITLE  FINAL-CALC  FINAL-OUTPUT  I/O  SYSTEM

Note

Chapter 15 Numerical Calculations
Numeric calculation fuction of the IV-S30 consisits of "numeric calculations," which is set individually for each
measurement program, and "final numeric calculations," which are set according to object type. The N00 to
N15 results of the calculations which are set individually for each measuring program may be used according
to the 2OBJECT TYPE and 3FORMULA (style) settings of the final numerical calculation.

- Numeric calculation errors (deviation from the exact value) after digitizing the image
Since the IV-S30 uses 64-bit, floating-point arithmetic operations in its calculations, small
quantitization errors may occur when converting the images into numbers.
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15-1 The individual numerical calculations for each measuring program
[1] The setting details

The setting details and procedures for numerical calculations are the same for all measurement
programs with the exception of the point measurement program. In this section we explain the use of
the numerical calculations menu [NUMERIC CALC] for positional measurements.

- The [NUMERIC CALC] (numerical calculations) menu for positional deviation measurement.

The display will be different for 
each measurement program.
-Page 15-6 to 9

Ex.:
The coordinates [X] is multiplied 
by 2 and the results is stored in 
N01
1. The constant 2 is stored in 

N00
2. The X1 value of the registra-

tion number and the value in 

Varies with each
measurement 
program.
-Page 15-6 to 9
These are the 
same as for the 
other 
measurement 
programs.

N00�
�

N01
�

N02
�

N03

[C]

[X]

+0000002.0000

0X0*N00 Y0
+0000400.0000~+0000410.0000　+0000406.0000 OK

*2

  *1

*3

*4 6*
7*

*5

[NUMERIC CALC]

1CALC RESULT N00(0~15)  NO  YES
2TYPE COORD[X  Y]  DEVIAT[x  y]  MATCH[M]  

ANGL[B]  NUM-CAL[NC]  CNST[C]

3FORMULA REG0(0~7)  MDL0(0~1)  N00(0~15)
CNST0000.0  +  - * /        DEL END

4FUNCTION SUM  AVG  REG0~0(0~7)
5UPR&LOW LIMIT +0000000.0000~+0000000.0000
6OUTPUT NO  Y0(0~7)  C000(0~107)
7RUN A TEST (SET KEY)
OPS-MENU  RETURN  LOCK

1CALC RESULT:
(calculation results)

2TYPE: 

3FORMULA:
(registation number)

4FUNCTION

5UPR&LOW LIMIT:

6OUTPUT: 

7RUN A TEST:

(make a test run)

You may set the location where the arithmetical operation results of the specified 
output data will be stored, from locations 00 to 15.
 -The results will be displayed 4 as one unit at position * 1 above.

Select the type of data being calculated.

A number of style settings are used.
- The style type is selected using the left and right keys and the numerical values 
are entered using the up and down keys.
 -The settings are displayed at N00 to N15, position * 3 above.

- The first line of the display will change, according to the selection made in item 2.

When obtaining the total (SUM) or the average (AVG) of the calculated results for 
each object type 2, specify the range of register numbers.

Enter the upper and lower limits for making a judgment.  -This setting will be 
displayed in N00 to N15, at position * 4 above.

Setting the output of the calculation results. 
The output can be set to Y0 to Y7 or C000 to C107.  -This setting is displayed in 
N00 to N15, at position * 6 above.

Pressing the SET key will store the setting details as well as run a test.   -The 
numerical results of the tests will be displayed at position *5 and the OK or NG 
judgment will be displayed at position * 7.

Note: Please enter a smaller number for N (00 to 15) in the formula than the N (00 to 15)
         in item1CALC RESULT

Item2 selections 

COORD [X Y], DEVIAT [x y], MATCH [M]

ANGL [B]

NUM-CAL [NC]

Constant C

Selection on line 3
REG0 (0 to 7) MDL0 (0 to 1) N00 (0 to 15)　
CNST0000.0  +  -  　  /                DEL  END
MEAS0 (0 to 7),  N00 (0 to 15)
CNST0000.0  +  -  　  /                DEL  END
ABS SQRT TAN ATAN N00(0 to 14) 
MAX MIN N00 to 00 (0 to14)
+0000000.00 (second line is not displayed)
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ËËËËË Setting procedure

ËËËËË Output error
An error will be output if there are too many digits as well as if there is an attempt to divide by zero.

ËËËËË Order of calculation
The calculation results are produced in order, from N00 to N15.

ËËËËË Parallel output based on the output conditions
It is possible to use the parallel output for the evaluation results from the calculations by selecting
the PC function in the output conditions (the final output conditions are taken from the output
conditions set for each measurement program)

Not done

Done

All recording is finished

Previous menu

Select the data to be calculated

Enter the number of styles
(Select an arithmetic function) 

Carry out a calculation

Enter the upper and lower limits

2 TYPE

Specify the output for the 
results of the calculations 1 CALC RESULT

3 FORMULA
(4 FUNCTION)

Set the judgment output conditions 6 OUTPUT

7 RUN A TEST

5 UPR & LOW LIMIT

"RETURN"

Setting the headings on the [NUMERIC CALC]
(numerical calculation) menu.

Note: Make sure that a test 
is run using the 
[EVALUATION 
COND] (evaluation 
condition) menu 
before making any 
calculations.

- The number of styles may be set as follows, depending on the selections made in items 2 and 3.

The numbers from 0 to 7 in front of the characters are registration numbers.

2 OBJECT TYPE

COORD [X Y]

DEVIAT [x y]

MATCH [M]

ANGL [B]

NUM-CAL [NC]

CNST [C]

Model 0

0X0 to 7X0 / 0Y0 to 7Y0

0x0 to 7x0 / 0y0 to 7y0

0M0 to 7M0

0B to 7B
ABS / SQRT / TAN / ATAN (00 to 14)

MAX/MIN (00 to 14)
-9999999.99 to +9999999.99

Model 1

0X1 to 7X1 / 0Y1 to 7Y1

0x1 to 7x1 / 0y1 to 7y1

0M1 to 7M1

Corresponds to 
page 15-4

These are the 
same as for the 
other 
measurement 
programs.
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 [2] Types and number of styles of entered for each measurement program
The table shown below contains the numeric formulas that can be assigned in "2TYPE" and
"3FORMULA" on the [NUMERIC CALC] menu, for each measurement program.

sepyttupnI lobmyS
margorptneemrusaeM

noitaivedlanoitisoP
tneemrusaem

hctamfoeergeD
noitcepsni noitcepsnidaeL

hctamfoeergeD M 0M7ot0M0:0ledoM
1M7ot1M0:1ledoM

0M51ot0M00:0ledoM
1M51ot1M00:1ledoM

etanidooC X 0X7ot0X0:0ledoM
1X7ot1X0:1ledoM

0X51ot0X00:0ledoM
1X51ot1X00:1ledoM

etanidooC Y 0Y7ot0Y0:0ledoM
1Y7ot1Y0:1ledoM

0Y51ot0Y00:0ledoM
1Y51ot1Y00:1ledoM

noitaiveD x 0x7ot0x0:0ledoM
1x7ot1x0:1ledoM

noitaiveD y 0y7ot0y0:0ledoM
1y7ot1y0:1ledoM

elgnA B 0B7ot0B0:0ledoM
1B7ot1B0:1ledoM

levelthgiL G 0G51ot0G00:0ledoM
1G51ot1G00:1ledoM

stcejboforebmuN K K13otK00

ecnatsiD
DXM:XAM DXM51otDXM00

DNM:NIM DNM51otDNM00

htdiwdaeL
WXM:XAM WXM51otWXM00

WNM:NIM WNM51otWNM00

htgneldaeL
2htdiwdaeL/

LXM:XAM LXM51otLXM00

LNM:NIM LNM51otLNM00

ciremuN
stlusernoitalucluc N 51Not0N 51Not0N 51Not0N

sepyttupnI lobmyS
margorptneemrusaeM

PSC/AGB
noitcepsni

yranibybtneemrusaemaerA
noisrevnoc

seititnauqgnitnuoC
noisrevnocyranibyb

aeralatoT A A3otA0
A51otA00:1=sksamforebmuN

A7otA0:2=sksamforebmuN
A3otA0:4=sksamforebmuN

A3otA0

stcejboforebmuN K K3otK0 K3otK0

lebalhcaefoaerA
RXM:XAM RXM3otRXM0
RNM:NIM RNM3otRNM0

neewtebecnatsiD
Xsretnecytivarg

XDX:XAM XDX3otXDX0
XDN:NIM XDN3otXDN0

neewtebecnatsiD
Ysretnecytivarg

YDX:XAM YDX3otYDX0
YDN:NIM YDN3otYDN0

XretemaidtelleF
XFX:XAM XFX3otXFX0
XFN:NIM XFN3otXFN0

YretemaidtelleF
YFX:XAM YFX3otYFX0
YFN:NIM YFN3otYFN0

laciremuN
tlusernoitaluclac N 51Not0N 51Not0N 51Not0N



Numerical Calculations

15-5

15

sepyttupnI lobmyS
margorptneemrusaeM

ybtnemerusaemlebaL
noisrevnocyranib tneemrusaemtnioP dnaecnatsiD

tneemrusaemelgna

aeralatoT A A3otA0

stcejboforebmuN K K3otK0

lebalhcaefoaerA R ot000R3721R0ot000R0
721R3

foetanidroocX
retnecytivarg XG 000XG3721XG0ot000XG0

721XG3ot
foetanidroocY

retnecytivarg YG 000YG3721YG0ot000YG0
721YG3ot

elgnasixaniaM B ot000B3721B0ot000B0
721B3

XretemaidtelleF XF 000XF3721XF0ot000XF0
721XF3ot

YretemaidtelleF YF 000YF3721YF0ot000YF0
721YF3ot

hcaeforetemireP
tcejbo RC 000RC3721RC0ot000RC0

721RC3ot

levelthgilegarevA G G721otG000

etihwgnitnuoC
stcejbo CW stcejboehtllatnuoC(

)deretsiger
forebmuN

sretsiger CR elohwehtotsdnopserroC(
)sretsigerforebmun

1yrailixuA 1H 1H51ot1H00

2yrailixuA 2H 2H51ot2H00

ecnatsiD D D51otD00

elgnA B B51otB00

laciremuN
stlusernoitaluclac N 51Not0N 51Not0N 51Not0N

sepyttupnI lobmyS
margorptnemerusaeM dnaecnatsiD

elgna
stnemerusaemsnoitisopelpitluM

tnemerusaem
foeergedelpitluM

noitcepsnihctam
stcejboforebmuN K K3otK0 K3otK0

hctamfoeergeD M 721M3ot000M0 721M3ot000M0
etanidrooC X 721X3ot000X0 721X3ot000X0
etanidrooC Y 721Y3ot000Y0 721Y3ot000Y0

ytisneD G 721G3ot000G0
1yrailixuA 1H 1H51ot1H00
2yrailixuA 2H 2H51ot2H00

ecnatsiD D D51otD00
elgnA B B51otB00

noitaluclaclaciremuN
tluser

N 51Not0N 51Not0N 51Not0N
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 [3] Display lists on the [NUMERIC CALC] menu
This section displays the [NUMERIC CALC] menu for each measuring program.
- The display on line 3 when "NUM-CAL [NC]" or "CNST[C]" is selected (on the "2TYPE” line) is the

same as for the "Positional deviation measurement."
 - See page 15-2.

(1) Positional deviation measurement
 See page 15-2 to 3

(2) Degree of match inspection

(3) Lead inspection

(4) BGA/CSP inspection

Selection on line 2 Selection on line 3

MATCH[M],�
COORD[X Y], LVL[G]

REG00(0～15) MDL(0～1)      N00(0～15)
CNST0000.0　 +  -  *　  /                DEL  END

Selection on line 2 Selection on line 3

OBJS[K], DST[MAX:MXD MIN:MND]
LEAD WIDTH[MAX:MXW MIN:MNW]
LEAD-LENGTH [MAX:MXL MIN:MNL]

REG00(0～15)                  N00(0～15)
CNST0000.0　+  -  *    /                DEL  END

Selection on line 2 Selection on line 3

TOTAL-AREA[A], OBJS[K]
OBJECT-AREA[MAX:MXR MIN:MNR]
PICTCH X[MAX:XDX MIN:NDX]
　　　    Y[MAX:XDY MIN:NDY]
FILT X[MAX:XFX MIN:NFX]
　　 Y[MAX:XFY MIN:NFY]

REG(0～3)                N00(0～15)
CNST0000.0   +  - * /         DEL END

[NUMERIC CALC]

1CALC RESULT  N00(0~15)  NO  YES
2TYPE MATCH[M]  COORD[X  Y]  LVL[G]  

NUM-CAL[NC]  CNST[C]

3FORMULA REG0(0~15)  MDL0(0~1)  N00(0~15)
CNST0000.0  +  - * /        DEL END

4FUNCTION SUM  AVG  REG00~00(0~15)

[NUMERIC CALC]

1CALC RESULT N00(0~15)  NO  YES
2TYPE OBJS[K]  DST[MAX: MXD MIN: MND] 

LEAD WIDTH[MAX: MXW MIN: MNW]
LEAD-LENGTH[MAX: MXL MIN: MNL]
NUM-CAL[NC] CNST[C]

3FORMULA REG00(0~15) N00(0~15)�
4FUNCTION SUM  AVG  REG00~00(0~15) �

[NUMERIC CALC]
1CALC RESULT N00(0~15)  NO  YES
2TYPE TOTAL-AREA[A]  OBJS[K]  NUM-CAL[NC]  CNST[C]  �
 OBJECT-AREA[MAX: MXR MIN: MNR]�
 PICTCH X[MAX: XDX MIN: NDX] Y[MAX: XDY MIN: NDY]�
 FILT X[MAX: XFX MIN: NFX] Y[MAX: XFY MIN: NFY]�
3FORMULA REG0(0~3) N00(0~15)

CNST0000.0  +  - * /        DEL END
4FUNCTION SUM  AVG  REG0~0(0~3)
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(5) Area measurement by binary conversion

(6) Objedt counting by binary conversion

(7) Object identification of binary conversion

Selection in 2 Selection in 3

TOTAL-AREA[A]�
�

REG00(0～15) N00(0～15)

CNST0000.0　+  -  *   /                        DEL  END

This varies with the setting for the window.

Window Display

Number of masks: 1

Number of masks: 2

Number of masks: 4

Binary mask

REG 00 (0 to 15)

REG 0 (0 to 7)

REG 0 (0 to 3)

REG 0 

Selection on line 2 Selection on line 3

TOTAL-AREA[A], OBJS[K]

OBJECT-AREA[R],
C-GRAVS[GX GY], FILT[FX FY]

AX.ANGL[B], LB-CIRCUM[CR]

MID-PNT[CX CY]

REG0(0～3) LABEL 000(0～127) N00(0～15)

CNST0000.0　+  -  *   /                           DEL  END

REG0(0～3) 　　　              N00(0～15)

CNST0000.0　+  -  *   /                DEL  END

Selection on line 2 Selection on line 3

TOTAL-AREA[A]

OBJS[K]

REG(0～3)             N00(0～15)

CNST0000.0　+  -  *   /                 DEL  END

[NUMERIC CALC]

1CALC RESULT  N00(0~15)  NO  YES
2TYPE TOTAL-AREA[A]  NUM-CAL[NC]  CNST[C]  

�
3FORMULA REG0(0~15) N00(0~15)

CNST0000.0  +  - * /        DEL END
4FUNCTION SUM  AVG  REG00~00(0~15)

[NUMERIC CALC]

1CALC RESULT  N00(0~15)  NO  YES
2TYPE TOTAL-AREA[A] OBJS[K]

NUM-CAL[NC]  CNST[C]
�
3FORMULA REG0(0~3)      N00(0~15)

CNST0000.0  +  - * /         DEL END
4FUNCTION SUM  AVG  REG0~0(0~3)

[NUMERIC CALC]

1CALC RESULT  N00(0~15)  NO  YES
2TYPE TOTAL-AREA[A]  OBJS[K]  OBJECT-AREA[R]  

C-GRAVS[GX GY]  FILT[FX FY]
AX.ANGL[B]  LB-CIRCUM[CR]  MID-PNT[CX CY]
NUM-CAL[NC]  CNST[C]

3FORMULA REG0(0~3)    N00(0~15)
CNST0000.0  +  - * /        DEL END

4FUNCTION SUM  AVG  REG0~0(0~3)

�
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(8) Point measurement

(9) Multiple position measurement

● When "BINARY" is selected in "MODE" line.

●When "AVG-GRAYS" is selected in "MODE" line.

Selection on line 2 Selection on line 3

WHT.CNT/REG.NO[WRC] 

AVG-GRAYS[G]
REG000(0～127)         N00(0～15)

CNST0000.0 +  - * /          DEL END

WHT.CNT[WC]    REG.NO[RC]　 N00(0～15)

CNST0000.0 +  - * /            DEL END

Selection on line 2 Selection on line 3

OBJS[K] 
REG0(0～3)　　　　　　                 N00(0～15)

CNST0000.0　+  - * /               DEL END
 

MATCH[M]、COORD[X   Y]
REG0(0～3) DETECTIO00(0～127) N00(0～15)

CNST0000.0 +  - * /                       DEL END

[NUMERIC CALC]

1CALC RESULT  N00(0~15)  NO  YES
2TYPE OBJS[K]  NUM-CAL[NC]  CNST[C]  

MATCH[M]  COORD[X   Y]

3FORMULA REG0(0~3) N00(0~15)
CNST0000.0  +  - * /        DEL END

4FUNCTION SUM  AVG  REG0~0(0~3)

[NUMERIC CALC]

1CALC RESULT  N00(0~15)  NO  YES
2TYPE WHT.CNT/REG.NO[WRC]  

NUM-CAL[NC]   CNST[C]

3FORMURA WHT-CNT[WC]  REG-CNT[RC]  N00(0~15)
CNST0000.0  +  - * /        DEL END

4UPR&LOW LIMIT +0000000.0000~+0000000.0000

[NUMERIC CALC]
1CALC RESULT  N00(0~15)  NO  YES
2TYPE AVG-GRAYS[G]  WHT.CNT/RAG.NO[WRC]  �
 NUM-CAL[NC]  CNST[C]�
�
3FORMULA REG000(0~127) N00(0~15)

CNST0000.0  +  - * /        DEL END
4FUNCTION SUM  AVG  REG000~000(0~127)
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(10) Multiple degree of match inspection

(11) Distance and angle measurement

Selection on line 2 Selection on line 3

OBJS[K] 
REG (0～3)　　　　　　                   N00(0～15)

CNST0000.0　 +  - * /               DEL END

MATCH[M], LVL[G],
COORD[X  Y]

REG (0～3) DETECTIO000(0～127) N00(0～15)

CNST0000.0　 +  - * /               DEL END

Selection on line 2 Selection on line 3

DST[D], ANGL[B], AUX[H1 H2] 
REG00(0～15） N00(0～15)

CNST0000.0　+  - * /        DEL END

[NUMERIC CALC]　�
1CALC RESULT  N00(0~15)  NO  YES
2TYPE DST[D]  ANGL[B]  AUX[H1 H2]  

NUM-CAL[NC]  CNST[C]
�
3FORMULA REG0(0~15) N00(0~15)

CNST0000.0  +  - * /        DEL END
4FUNCTION SUM  AVG  REG00~00(0~15)

[NUMERIC CALC]

1CALC RESULT  N00(0~15)  NO  YES
2TYPE OBJS[K]  NUM-CAL[NC]  CNST[C]  

MATCH[M]  LVL[G]  COORD[X  Y]
�
3FORMULA REG0(0~3) N00(0~15)

CNST0000.0  +  - * /        DEL END
4FUNCTION SUM  AVG  REG0~0(0~3)
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15-2 Final numerical calculations
Final numerical calculations can be set at item "FINAL-CALC" on the conditions of object types menu
[TYPE MEAS COND].
The setting procedure, error output settings, calculation sequence and parallel output based on the
output conditions are exactly the same as those used for item "15-1 The individual numerical
calculations for each measuring program."

"Results of the calcula-
tions for measurement 0, 
camera 1: N00" + 
"Results of the calcula-
tions for measurement 0, 
camera 2: N00" + 
"Results of the calcula-
tions for measurement 3: 
N01"

Example:

  On the [TYPE MEAS COND] menu, move the cursor to "FINAL-CALC (final numeric 
calculation)" and press the SET key.

1 CALC.RESULT:

2 OBJECT TYPE: 

3 FORMULA:
(registaration number)

4 FUNCTION

5 UPR&LOW LIMIT:

6 OUTPUT: 

7 RUN A TEST:       

The location where the rule 4 calculation result of the specified output data is 
stored may be set from 00 to 15.

Select the type of data being calculated.

A number of style settings are used.
The first line will change according to the selection made in item 2.

Note: Please use a smaller number for entering numbers at AN (00 to 15) than that 1 
CALC. RESULT (calculations results) AN (00 to 15).

When you want to total (SUM) or average (AVE) the calculation results AN, 
specify the range (0 to 15).
Enter the upper and lower limits for making a decision.

Setting the output of the calculation results.

Pressing the SET key will record the setting details as well as run a test.

Selection on line 2

MEAS-CAL-RESULT [N]

A-CAL-RESULT [AN]

NUM-CAL [NC]

CNST [C]

The first line of the display

MEAS0 (0 to 4)  CAM1 (1 to 2)  N00 (0 to 15) 
CNST0000.0  +  -  　  /                DEL  END

AN00 (0 to 15)
CNST0000.0  +  -  　  /                DEL  END

ABS SQRT TAN ATAN AN00 (0 to 14)
 MAX MIN AN00 to 00 (0 to 14)
+0000000.00  (the second line will not be displayed)

[FINAL NUM.CALC]

1CALC.RESULT AN00(0~15)  NO  YES
2OBJECT TYPE MEAS-CAL-RESULT[N]  A-CAL-RESULT[AN]

NUM-CAL[NC]  CNST[C]
�
3FORMULA      REG000(0~127) N00(0~15)

     CNST0000.0  +  - * /         DEL END
4FUNCTION      SUM  AVG  AN00~00(0~15)

5UPR&LOW LIMIT    +0000000.0000~+0000000.0000
6OUTPUT NO  Y0(0~7)  C000(0~107)
7RUN A TEST (SET KEY)

AN00

AN01

AN02

AN03

N 01N00+02N00+3N01 Y1
+0009800.0000~+0010000.0000  +00009800.0000 OK

�

�

OPS-MENU  RETURN  LOCK

- The display areas on the screen are in the same places as those for item "15-1 The 
individual numerical calculations for each measuring program."
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- Based on the settings at items 2 and 3, the number of styles may be entered as follows.

2OBJECT TYPE Number of styles

01N00 to 01N15 (Calculation result for measurement 0, camera 1: N00 to 15)
02N00 to 02N15 (Calculation result for measurement 0, camera 2: N00 to 15)
1N00 to 1N15 (Calculation result for measurement 1: N00 to 15)
2N00 to 2N15 (Calculation result for measurement 2: N00 to 15)
3N00 to 3N15 (Calculation result for measurement 3: N00 to 15)
4N00 to 4N15 (Calculation result for measurement 4: N00 to 15)

MEAS-CAL-RESULT [N]
(Results of the calculations 
for measurements)

A-CAL-RESULT [AN]
(Results of final calculations)

CNST [C] (Constant)

NUM-CAL [NC]
(Numerical calculations)

-9999999.99 to +9999999.99

ABS / SQRT / TAN / ATAN (00 to 15)
MAX/MIN (00 to 15)

AN00 to AN15
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15-3 Setting examples
The example below shows the settings used to evaluate and output the X-Y coordinates (differences)
of the detection points in images 0 and 1, using the evaluation calculation. (Degree of match
inspection - See Chapter 5; Output - See Chapter 16: PC Function.)

Image 1

Image 0

Point detected in image 0
(register number 00, model 0)

X coordinate difference 

Y coordinate difference 

Object to be measured

Point detected in image 1
(register number 01, model 0)

To the next page

[NUMERIC CALC]

1CALC RESULT  N00(0~15)  NO  YES
2TYPE MATCH[M]  COORD[X  Y]  LVL[G]  

NUM-CAL[NC]  CNST[C]

3FORMULA REG0(0~15)  MDL0(0~1)  N00(0~15)
CNST0000.0  +  - * /        DEL END

4FUNCTION SUM  AVG  REG00~00(0~15)
5UPR&LOW LIMIT +0000000.0000~+0000000.0000
6OUTPUT NO  Y0(0~7)  C000(0~107)
7RUN A TEST (SET KEY)

N00

N01

N02

N03

�

�

OPS-MENU  RETURN  LOCK

2

3

4

6

7

1

1

[TYPE MEAS COND]

[MEAS COND]

�
6MEASUREMENT 1 CHK-DEG-MATCH  C1 (MEAS-COND)

1DTECT PRECISION STANDARD  HIGH
2REGISTER NO. 00(0~15)  NO  1P-SCH  2P-SCH
3SEARCH YES  NO
4MATCHING AVG-GRAY  DIFF.ABS
　REGISTER NO.
5MDL0
6MDL1
　NUMERIC CALC

OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANG  NUM-CALC  OUT-COND

�

00    01     02    03    04     05     06    07    08     09    10     11     12    13     14    15
S S

(1) Specify the images shown above in the conditions for a degree of match inspection
- After specifying the images, return to the [TYPE MEAS COND] menu for the degree of match inspection.

(2) Operations on the [TYPE MEAS COND] menu

1. Move the cursor to the "NUM-CALC" item, and press the SET key.
- The [NUMERIC CALC] menu will be displayed.

(3) Operations on the [NUMERIC CALC] menu

1. Move the cursor to the "1CALC RESULT" item using the up and down keys, and press the SET key. Select 
"N00" using the up and down keys, and move the cursor to "YES" using the left and right keys. Then press 
the SET key.
- Items 2 to 7 will be displayed.

2. Move the cursor to the "2TYPE" item using the up and down keys, and press the SET key. Then move the 
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5UPR&LOW LIMIT +0000000.0000~+0000160.0000

5UPR&LOW LIMIT +0000140.0000~+0000160.0000

N00 X 01X0－00X0�
＋0000140.00～＋0000160.00

N01 Y 01Y0－00Y0�
＋0000090.00～＋0000095.00

N00 X 01X0－00X0�
＋0000140.00～＋0000160.00　＋0000147.00　OK

N01 Y 01Y0－00Y0�
＋0000090.00～＋0000095.00　＋0000091.00　OK

N00 X 01X0�
＋0000000.00～＋0000000.00

N00 X 01X0－00X0�
＋0000000.00～＋0000000.00

3. Move the cursor to the "3FORMULA" item using the up and down keys, and press the SET key.
- Move the cursor to "REG00(0 - 15)" using the left and right keys, and specify "REG01" using the up and 
down keys.

- Move the cursor to "MDL0(0 - 1)" using the left and right keys, and specify "MDL0" using the up and down 
keys. Then press the SET key.

- 01X0 will be displayed in the formula field.

01X0 refers to the X coordinate of the detection point in model 0, stored in register No.01 (image 1).
- Move the cursor to "-" using the left and right keys, and press the SET key.
- A dash "-" will be displayed in the formula field.
- Move the cursor to "REG01(0 - 15)" using the left and right keys, and specify "REG00" using the up and 
down keys.

- Move the cursor to "MDL0(0 - 1)" using the left and right keys, and press the SET key.
- 00X0 will be displayed in the formula field.

00X0 refers to the X coordinate of the detection point in model 0, stored in register No.00 (image 0).
- Press the ESC key.

4. Move the cursor to the "5UPR&LOW LIMIT" item using the up and down keys, and press the SET key.
- Move the cursor to the upper limit using the left and right keys, and press the SET key. Select a digit using 
the left and right keys. Enter the number +160.00 using the up and down keys, and press the SET key.

- Move the cursor to the lower limit using the left and right keys, and press the SET key. Select a digit using 
the left and right keys. Enter the number +140.00 using the up and down keys, and press the SET key.

- +0000140.00 to +0000160.00 will be displayed in the lower and upper limit fields.
- Press the ESC key.

5. Move the cursor to the "1CALC RESULT" item using the up and down keys, and press the SET key. 
Specify "N01" using the up and down keys, and select "YES" using the left and right keys. Then press the 
SET key.
- As described in steps 2 to 4, enter 01Y0 to 00Y0 in the formula field, and enter +0000090.00 to 
+0000095.00 in the upper and lower limit fields.

6. Move the cursor to the "7RUN A TEST" item using the up and down keys, and press the SET key.
- Press the SET key once more. Then the settings will be stored, and the test will be executed.
- The evaluation result (OK/NG) of the calculations will be displayed.

OK: When the test result based on the calculations is within the specified range
NG: When the test result based on the calculations is outside of the specified range

7. Move the cursor to the "RETURN" item using the up/down and left/right keys, and press the SET key.
- The [TYPE MEAS COND] menu will be displayed.

Upper limit

Lower limit

Continued from the previous page

To the next page
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N00

0 1 2 3 4 5 6 7

N00 N01

0 1 2 3 4 5 6 7

N00 N01 C000

3
2 2

3

4

5
7

8

[OUTPUT COND]　 

1PAGE  NO. 0(0~4)  NO  YES
2SET  POSITION MOVE
3INPUT SIGNAL REGISTER NO.00(0~15)  

MATCH  M0(0~1)  CRD-X0(0~1)  CRD-Y0(0~1)
LVL G0 (0~1)
CALC  N00(0~15)  AUX.RLY-C000(0~127)

4LOGIC  SYMBOL               DEL
5OUTPUT SIGNAL AUX-RLY  C000(0~127)

[PAGE0]

INPUT0

LOGIC

INPUT1

LOGIC

INPUT2

LOGIC

INPUT3

LOGIC

10 2 3 4 5 6 7 OUT

OPS-MENU  RETURN  LOCK  � �

�

OUTPUT[PAGE0]

INPUT0

LOGIC

OUTPUT[PAGE0]

INPUT0

LOGIC

OUTPUT[PAGE0]

INPUT0

LOGIC

To the next page

(4) Operations on the [OUTPUT COND] menu
1. On the [TYPE MEAS COND] menu, move the cursor to the "OUT-COND" item using the left and right keys, 

and press the SET key.
- The [OUTPUT COND] menu will be displayed.

2. Move the cursor to the "1PAGE NO." item using the up and down keys, and press the SET key. Select 
"YES" using the left and right keys, and press the SET key.
- Items 2 to 5 will be displayed.

3. Move the cursor to the "2SET POSITION" item using the up and down keys, and press the SET key.
- Move the cursor to the leftmost column of the INPUT 0 logic settings using the up/down and left/right keys, 
and press the SET key.

4. Move the cursor to the "3INPUT SIGNAL" item using the up and down keys, and press the SET key.
- Move the cursor to "CALC N00(0 - 15)" using the left and right keys, and specify "CAL N00" using the up 
and down keys. Then press the SET key.

5. Move the cursor to the "4LOGIC SYMBOL" item using the up and down keys, and press the SET key.
- Move the cursor to "-||-" using the left and right keys, and press the SET key.
- The logical condition will be displayed in the leftmost column of the LOGIC row under INPUT 0.

- N00 refers to the N00 calculation result, that was entered on the [NUMERIC CALC] menu.
6. Move the cursor to the "2SET POSITION" item using the up and down keys, and press the SET key. Move 

the cursor to the 1st column of the INPUT 0 logic settings using the left and right keys, and press the SET 
key.
- As described in steps 4 and 5, enter "CALC N01" to be used as an input signal.

7. Move the cursor to the "5OUTPUT SIGNAL" item using the up and down keys, and press the SET key. 
Press the SET key again.
- Specify "C000" for the auxiliary relay number using the left/right (change digits) and up/down keys, and 
press the SET key.

- The output coil for INPUT 0 will be displayed.

8. Move the cursor to the "RETURN" item using the up/down and left/right keys, and press the SET key.
- The screen will return to the [TYPE MEAS COND] menu.

Column No.

Continued from the previous page
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0 1 2 3 4 5 6 7

C000

C000
0 1 2 3 4 5 6 7

Y00

[FINAL OUTPUT COND]

1PAGE  NO. 0(0~7)  NO  YES
2SET  POSITION MOVE
3INPUT SIGNAL AUX-RLY  C000(0~127)  EXT-INP  X0(0~7)

TMR TM0(0~7) CNTR  CN0(0~7)
AN00(0~15) OUT  Y00(0~15)

4LOGIC  SYMBOL               DEL
5OUTPUT SIGNAL OUT  Y00(0~15)     AUX-RLY  C000(0~127)

TMR TM0(0~7)     SET-VL000(000~999)
CNTR  CN0(0~7)     SET-VL000(000~999)
DEL

OPS-MENU  RETURN  LOCK

[PAGE0]

INPUT0

LOGIC

INPUT1

LOGIC

INPUT2

LOGIC

INPUT3

LOGIC

10 2 3 4 5 6 7 OUT

2 2

4
3
4

5

6

OUTPUT[PAGE0]

INPUT0

LOGIC

OUTPUT[PAGE0]

INPUT0

LOGIC

To the next page

Continued from the previous page

(5) Operations on the [FINAL OUTPUT COND] menu
1. On the [TYPE MEAS COND] menu, press the ESC key twice and move the cursor to the "FINAL-

OUTPUT" item using the up/down and left/right keys. Then press the SET key.
- The [FINAL OUTPUT COND] menu will be displayed.

2. Move the cursor to the "1PAGE NO." item using the up and down keys, and press the SET key. Select 
"YES" using the left and right keys, and press the SET key.
- Items 2 to 5 will be displayed.

3. Move the cursor to the "2SET POSITION" item using the up and down keys, and press the SET key.
- Move the cursor to the leftmost column of the INPUT 0 logic settings using the up/down and left/right 
keys, and press the SET key.

4. Move the cursor to the "3INPUT SIGNAL" item using the up and down keys, and press the SET key.
- Move the cursor to "AUX-RLY C000(0 - 127)" using the left and right keys, and select "C000" using the 
left/right (change digits) and up/down keys. Then press the SET key.

- The following logical symbol will be displayed in the leftmost column of INPUT 0.

5. Move the cursor to the "5OUTPUT SIGNAL" item using the up and down keys, and press the SET key. 
- Move the cursor to "OUT Y00(0 - 15)" using the left and right keys, and specify "Y00" using the up and 
down keys. Then press the SET key.

- The output coil for INPUT 0 will be displayed.

6. Move the cursor to the "OPS-MENU" item using the up and down keys, and press the SET key.
- The screen will return to the MAIN OPS MENU.
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�

　　F.IMG  C1  L

VX.X

          

(TYPE00)

�
OK
MEAS  XXXXms XXXX-XX-XX XX:XX
MEASUREMENT 1  CHK-DEG-MATCH

CHG-MEA  CHG-REG  CHG-RST  CHG-C1       CHG-C2   CHG-EVAL   CUSTOM-MNU

OPS-CND   MEA-CND  SYS-CND  CHG-TYPE NEXT-NG RE-EXAM-NG  MANL-MEAS     

X0~7 Y0~7 READY

�

REGISTER  N00(0~15)
M0=+09735 OK
X0=   090.0 OK
Y0=   092.0 OK
G0=   018.0 OK

Y00C000

C000N00 N01

(6) Degree of match inspection
Press the TRG/BRT key, and the IV-S30 will calculate the X-Y coordinates of the detection points in 
images 1 and 2, and then evaluate and output the results.

If the difference in the X and Y coordinates is within the range set on the numeric 
calculation menu, Y0 will be turned ON, and a filled box    will be displayed. If the 
difference is not within the range, Y0 will be turned OFF, and an empty box    will be 
displayed.

Output conditions

Final output conditions

* Move the cursor to the "CHG-RST" item, and press the up or down key. Then, the numeric calculation results 
will be displayed.

- If the result is within the range, 
N00 and N01 will be turned ON 
(OK), the auxiliary relay C000 will 
be turned ON, and output Y00 will 
be turned ON.

*

Continued from the previous page
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Chapter 16: PC Function
The PC function is designed to create a ladder circuit program based on the data (coordinates, distance,
degree of match, and results of numerical calculations) obtained from the measurements and calculations
made by the IV-S30. Then it outputs the results of the calculations performed by the circuit.
Use of the PC function enables the IV-S30 to output measurement results to an external equipment such
as a lamp by itself, without the need for an external PC.

16-1 Operation cycle
The operation cycle of the IV-S30 is outlined below. This flowchart contains only the operations related
to the PC function, and does not show communications with external devices.

Power ON sequence

Power ON

Input refresh

Ladder circuit calculation (final output conditions)

Output refresh

Image processing for measurement 0 using camera 1

Ladder circuit calculation
(based on output conditions for measurement 0 of camera 1)

Measurement processing for measurement 0 using camera 2

Ladder circuit calculation 
(based on output conditions for measurement 0 of camera 2)

Measurement processing for measurement 1

Ladder circuit calculation (based on output conditions for measurement 1)

Measurement processing for measurement 2

Measurement processing for measurement 3

Ladder circuit calculation (based on output conditions for measurement 2)

Ladder circuit calculation (based on output conditions for measurement 3)

X0

X1

C001

C000 Y00

Y01

C000

C001

N01

N02

0M0

0X0

C000

NO

�
YES

Measurement processing for measurement 4

Ladder circuit calculation (based on output conditions for measurement 4)

PC scan
cycle

Measurement
processing
cycle

Ex. :

Ex. :

Has a measurement start
input signal been received?
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[1] Power ON sequence
The parallel output terminals (Y0 to Y7) are reset, and the data memories (input relays, output relays,
auxiliary relays, timer and counter) are cleared.

[2] PC scan cycle
In the PC scan cycle, the following three operations (1) to (3) are repeated cyclically.

(1) Input refresh
The ON/OFF data from the parallel input terminals (X0 to X7) is written into the data memory (input
relays).

(2) Ladder circuit calculation (final output conditions)
The calculations are executed by the ladder circuit program which contains the data from input
relays, output relays, auxiliary relays (incl. output which are obtained by the ladder circuit program
calculation in the measurement processing cycle), timer and counter.

(3) Output refresh
The ON/OFF data of the output relays, obtained in calculation (2), is output to the parallel output
terminals (Y0 to Y7).
- The processing time for the three steps described above is called "1PC scan time," and ranges
from 0.3 to 3.0 ms, depending on the settings.

[3] Measurement processing cycle
When the measurement start input signal is given, the measurement processing is carried out, and the
calculations of the ladder circuit program for measurements 0 to 3 are executed.

(1) Measurement processing (measurement 0 to 4)
- The coordinates, distance, and degree of match are determined by the measurement programs. If

the numerical calculation conditions have been set, calculations will be executed.
- Each measurement obtained is judged to be OK or NG, based on the criteria entered by the user. If

it is OK, 1 (ON) will be used as the input condition for the following calculation on the ladder circuit,
and if it is NG, 0 (OFF) will be used.

(2) Ladder circuit calculation (based on output conditions for measurements 0 to 4)
- The values obtained from the measurement processing are used as the input conditions for the

ladder circuit. Calculations will be executed by a ladder circuit. The output relays are the auxiliary
relays that will be used for calculation by the ladder circuit in the PC scan cycle.

 The relationship between the ladder circuit in the measurement processing cycle and the  lad-
der circuit in the PC scan cycle

Measurement processing cycle ladder circuit (measurement output conditions)

Measurement 0 - camera 1�
(Positional deviation

measurement)�
�

0M0 C000

Degree
of match

Auxiliary
relay

Auxiliary
relay

Auxiliary
relay

Measurement 1
(Binary area)�

�
00A C001

Total
area

Measurement 2
(Point measurement)

P000 C002

Point

C000

External
output

C001 C002 Y00PC scan cycle
ladder circuit

(final output conditions)

Notes

- 128 auxiliary relays, C000 to C127, can be set. However, identical auxiliary relay numbers
cannot be used for measurement 0 using camera 1, and measurement 0 using camera 2, or
for measurement 1, measurement 2, measurement 3 and measurement 4.

- The auxiliary relays C110 to C127 are special relays. The special relays are used on the PC
scan cycle ladder circuit. Do not use them for the measurement processing cycle ladder
circuit.
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16-2  Ladder circuit program creation
[1] Procedure for creating measurement output condition and a ladder circuit

A separate ladder circuit can be created for positional deviation measurement, degree of match
inspection, lead inspection, BGA/CSP inspection, area measurement by binary conversion, object
counting by binary conversion, object identification by binary conversion, point measurement, multiple
position measurement, and multiple degree of match inspection.
The procedure for creating a ladder circuit for positional deviation measurement is given below. A
ladder circuit can be created the same way for other measurement just change the input contact point
setting.

(1) Operation to invoke the [OUTPUT COND] menu (for positional deviation measurement : MEA-
SURE 0 CAMERA 1)

1. Move the cursor to the "POSI-DEVIATION" function on item "4MEASURE 0 CAM1," and select
the (MEAS-COND) item using the left and right keys. Then, press the SET key.

2. Move the cursor to item  "OUT-COND" with the up, down, left and right keys, and press the SET
key. - The [OUTPUT COND] menu will be displayed.

3. After moving the cursor to item "1PAGE NO." with the up and down keys and after pressing the
SET key, specify page number "0" with the up and down keys. Set the register item to "YES" with
the left and right keys, and press the SET key. - Items 2 to 5 will be displayed.

A ladder circuit program can be created on each page from 0 to 4 consisting of 4 rows, each of
which has 8 terminals and 1 output relay. Therefore, a ladder circuit can be created that
consists of 20 rows in all (one row contains 8 terminals and 1 output relay). Calculations will be
carried out in the order of the page numbers 0, 1, 2, 3 and 4.

10 2 3 4 5 6 7 Output
Input 0
Input 1
Input 2
Input 3

Page 0�
Page 1�
Page 2�
Page 3�
Page 4

To the next page

On the MAIN OPS MENU, move the cursor to MEA-CND item, and press the SET key.  

1

2

[TYPE MEAS COND]

[MEAS COND]

1OBJECT TYPE NO. 00(0~63)  NO  YES
2SELECT CAMERA CAM1&2  CAM1&NG-IMG�
3IMG PRE-PROCESS (TO NEXT SUB-MENU)
4MEASURE0 CAM1 POSI-DEVIATION  (MEAS-COND) NO

1DTECT PRECISION STANDARD  HIGH

～�～�

～�～�
OPS-MENU  RETURN  LOCK  EVALUATION  DST&ANGL  NUM-CALC  OUT-COND

～�～�

～�～�

Row No.

Column No. 0 to 7

Ladder circuit
display area

3
3

�

[PAGE0]
INPUT0
LOGIC
INPUT1
LOGIC
INPUT2
LOGIC
INPUT3
LOGIC

10 2 3 4 5 6 7 OUT

�[OUTPUT COND]

1PAGE  NO. 0(0~4)  NO  YES
2SET  POSITION MOVE
3INPUT SIGNAL REGISTER NO.0(0~7)  

 MATCH M0(0~1)  CRD-X0(0~1)  CRD-Y0(0~1)
DEV-x0(0~1)  DEV-y0(0~1)  ANGL-B
CALC  N00(0~15)  AUX.RLY-C000(0~127)

4LOGIC  SYMBOL               DEL
5OUTPUT SIGNAL AUX-RLY  C000(0~127)

OPS-MENU  RETURN  LOCK  

This display varies 
with each 
measurement 
program. - Page 
16-9 to 16-10.
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Continued from the previous page

Ladder circuit
cursor

2
1

3

54

�

[PAGE0]
INPUT0
LOGIC
INPUT1
LOGIC
INPUT2
LOGIC
INPUT3
LOGIC

10 2 3 4 5 6 7 OUT

�[OUTPUT COND]

1PAGE  NO. 0(0~4)  NO  YES
2SET  POSITION MOVE
3INPUT SIGNAL REGISTER NO.0(0~7)  

 MATCH M0(0~1)  CRD-X0(0~1)  CRD-Y0(0~1)
DEV-x0(0~1)  DEV-y0(0~1)  ANGL-B
CALC  N00(0~15)  AUX.RLY-C000(0~127)

4LOGIC  SYMBOL               DEL
5OUTPUT SIGNAL AUX-RLY  C000(0~127)

OPS-MENU  RETURN  LOCK  

0M0

0 1 2 3 4 5 6 7 OUT[PAGE0]

INPUT0

LOGIC

Logic symbol Function

Deletes a contact on the cursor. (Contacts after the deleted contact will not be
brought forward.)
Note: This symbol cannot be used on the first row.

Deletes the contact on the cursor. (Contacts after the deleted contact will be 
brought forward.)
When a contact exists only on the first row, if the contact is deleted, also the 
output relay will be deleted.

a contact on a series circuit (ON, when the evaluation result is OK)

b contact on a series circuit (OFF, when the evaluation result is OK)

Used to create an OR circuit.

Used to create an OR circuit

DEL

To the next page

(2) Ladder circuit creation 1 (setting input signals)

1. Move the cursor to item "2SET POSITION" with the up and down keys, and press the SET key.
- The ladder circuit cursor can be moved with the up, down, left and right keys. Move the cursor to
a position where an input terminal will be placed, and press the SET key.

2. Move the cursor to item "3INPUT SIGNAL" with the up and down keys, and press the SET key.
- In the case of the "positional deviation measurement," "degree of match inspection," "lead
inspection," "object counting by binary conversion" or "object identification by binary conversion,"
first move the cursor to "REGISTER NO." with the left and right keys, and select a number with
the up and down keys. This registration number should be the same registration number specified
on the [EVALUATION COND] menu.

0 to 3 : BGA/CSP inspection, object counting by binary conversion, object identification by binary
conversion, multiple position measurement, multiple degree of match inspection.

0 to 7 : Positional deviation measurement
0 to 15 : Degree of match inspection, lead inspection, area measurement by binary conversion,
distance and angle measurement

0 to 127 : Point measurement (average), 0 to 255 : Point measurement (binary conversion)
3. After moving the cursor to the kind of input signal you want with the left and right keys, select a

number with the up and down keys. Then press the ESC key. (See page 16-6 for the kinds of input
signals available for each measurement program, and see page 16-8 for details about the auxiliary
relays.)

4. Move the cursor to item "4LOGIC SYMBOL" with the up and down keys, and press the SET key.
5. Move the cursor to the logic symbol to be used for the input signal selected in step 3, and press

the SET key. - The logic symbols and the input signals will be displayed as a ladder circuit.
Display example:
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2

1

[OUTPUT COND]

1PAGE  NO. 0(0~4)  NO  YES
2SET  POSITION MOVE
3INPUT SIGNAL REGISTER NO.0(0~7)  

 MATCH M0(0~1)  CRD-X0(0~1)  CRD-Y0(0~1)
DEV-x0(0~1)  DEV-y0(0~1)  ANGL-B
CALC  N00(0~15)  AUX.RLY-C000(0~127)

4LOGIC  SYMBOL                DEL
5OUTPUT SIGNAL AUX-RLY  C000(0~127)

[PAGE0]

INPUT0

LOGIC
0M0

0 1 2 3 4 5 6 7 OUT
C000

[PAGE0]

INPUT0

LOGIC

INPUT1

LOGIC

INPUT2

LOGIC

INPUT3

LOGIC

10 2 3 4 5 6 7 OUT

0M0 C000

N01 C001

C001

0X0

N03

N02

N04

1

DEL4LOGIC  SYMBOL    

5OUTPUT SIGNAL            AUX-RLY C000(0~127)   

OPS MENU   RETURN   LOCK

C010C001

C011

Circuit a Circuit b

C010C001

C011C001

(3) Ladder circuit creation 2 (setting output signals)

1. Move the cursor to item "2SET POSITION" and press the SET key.
- Move the cursor to a row where a ladder circuit output signal will be placed with the up and down
keys, and press the SET key.
An output signal can only be placed on rows where input signals have already been placed.

2. Set the cursor to item "5OUTPUT SIGNAL" with the up and down keys, and press the SET key.
- Select an output auxiliary relay number (see page 14-8) with the up and down keys, and press
the SET key.
- The output symbol and auxiliary relay number will be displayed on the row specified in step 1.

Display example:

(4) Create a ladder circuit for the page numbers registered in step (1), repeating the operations in
steps (2) and (3)

Creation example:

Note: Output relays cannot be used in series on a ladder circuit. Change circuit a to circuit b.

(5) Creating a ladder circuit is complete.

1. Move the cursor to "RETURN" with the up/down and left/right keys, and press the SET key.
- The screen will return to the [TYPE MEAS COND] menu, and the ladder circuit creation process

will be finished.

Continued from the previous page
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[Kinds of input signals in each measurement program]

Kind of input Symbol

Symbol

Measurement program

Positional deviation
measurement

Degree of match
 inspection

Lead
inspection

Point
measure-ment

Degree of
match M

X

Y

x

y

B

G

K

D

W

L

N

A

N

C

N

Coordinate 

Coordinate 

Deviation 

Deviation 

Angle

Light level 

Distance 

Lead width

P000 to P127

P000 to P255

Model 0: 0M0 to 7M0�
Model 1: 0M1 to 7M1

Model 0 : 00M0 to 15M0
Model 1 : 00M1 to 15M1

N0 to N15 N0 to N15

C000 to C127

00D to 15D

00K to 15K

Model 0: 0X0 to 7X0�
Model 1: 0X1 to 7X1

Model 0 : 00X0 to 15X0
Model 1 : 00X1 to 15X1

Model 0: 0Y0 to 7Y0�
Model 1: 0Y1 to 7Y1

Model 0: 0x0 to 7x0�
Model 1: 0x1 to 7x1

Model 0: 0y0 to 7y0�
Model 1: 0y1 to 7y1

Model 0: 0B0 to 7B0�
Model 1: 0B1 to 7B1

Model 0 : 00Y0 to 15Y0
Model 1 : 00Y1 to 15Y1

Model 0 : 00G0 to 15G0
Model 1 : 00G1 to 15G1

Area measurement
by binary

conversion
BGA/CSP
inspection

Object counting 
by binary

conversion

Object 
identification by 

binary conversion

Total area �

�

Area of each
label 

Fillet diameter X

Fillet diameter Y

Distance between
gravity centers X

0R000 to 0R127
…3R000 to 3R127

Number of masks=1: 00A to 15A
Number of masks=2: 0A to 7A
Number of masks=4: 0A to 3A

0A to 3A

K

R

FX

FY

DX

DY

0K to 3K 0K to 3K

0A to 3A

0K to 3K

0DY to 3DY

0DX to 3DX

0FY to 3FY

0FX to 3FX

N0 to N15 N0 to N15 N0 to N15

0MXR to 3MXR

0A to 3A

Kind of input

Measurement program

Number of  objects

Auxiliary relay

Numerical
calculation results

Auxiliary relay

N0 to N15 N0 to N15

Lead length
/ lead width

Binary point

Average light
level point

Number of 
objects

00L to 15L

00W to 15W

C000 to C127

Distance between
gravity centers Y

N0 to N15
Numerical

calculation results�
�

Kind of input
Measurement program

Symbol

Symbol

Multiple positions measurement Multiple degree of match inspections

Number of  objects

Auxiliary relay

0K to 3K

N0 to N15

0K to 3K

N0 to N15Numerical calculation results

K

N

C C000 to C127
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H

D

B

N

C

Auxiliary

Distance

Angle

Numerical calculation results

Auxiliary relay

00H to 15H

00D to 15D

00B to 15B

N0 to N15

C000 to C127

Distance and angle measurement *SymbolKind of input

* The measurement programs that can use these inputs are the positional deviation measurement, 
degree of match measurement, object identification by binary conversion (center of gravity: YES)

  multiple positions measurement, and multiple degree of match inspections.
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[Auxiliary relay C000 to C127]
The functions of the auxiliary relays (C000 to C127), which can be used for input and output signals, are
explained below.

C000 to C109
(internal 

calculation)

Relay No.
 (relay name)

Function

Use for input signals Use for output signals

C112 (Final 
evaluation 

result)

C110

C111

- Relays for internal calculation�
- For the final output conditions, relays also used for output in the measurement 
processing cycle can be used.

- Turned ON when all of the evaluation items have 
been judged OK, and turned OFF if any single item 
has been judged NG.

- If C116 is not used, OK/NG will be displayed on the 
MAIN OPS MENU which correspons to ON/OFF of 
C112. *

- If an error occurs (C118 is turned ON),C112 will be 
  turned OFF (NG).

C113
(Continuous

measurement
start input)

- When C113 is ON, continuous measurements will 
  be executed.
   (Ex) When X0 is ON,continuous measurements 

 will be executed.

- When C111 is ON, C000 to C109 are cleared.

C114 
(CCD trigger 
status output)

Output the CCD trigger status to C114, regardless of 
the Yes/No setting for the start of the measurement.
- When "binary conversion" is specified, if the white 
area is 50% or more of the image, C114 will be 
turned ON, and if it is less than 50 %, C114 will be 
turned OFF.

- When the "average light level" is specified, C114 
will be turned ON when the image is within the 
specified level range, and turned OFF when it is out 
of the range.

C117 
(Illuminance 
 monitor error)

C120 to C127 
(counter reset)

- Turned OFF when the illumination exceeds the 
upper or lower warning level of the illuminance 
monitor set on the [MONITOR LIGHT LVL] menu. 
Warning light levels can be set for each of the 
cameras 1 and 2 separately. This relay is turned 
OFF when either one of them exceeds the upper or 
lower level.

C115
- The same signal as the READY signal is output 
internally.

C118 
(measurement
operation error)

- Turned ON when a measurement processing error 
occurs.(However, except the end code 34/35/36/3E. 
-  See page 20-4.)

Normally OFF

C119 
(measurement

termination)

- Turned ON upon termination of measurement 
processing, and turned OFF when a measurement 
start input signal is given.

- Do not use these relays for input signals.

- They are turned ON to reset counters CN0 to CN7. 
C120 to C127 correspond to CN0 to CN7. Create a 
circuit for sending an output signal to one of these 
relays on the row following a row that contains a 
counter instruction. (Counter instruction - See 
page 16-15.)

X0 C113

C116 
(programmable

output)

- If an output signal is passed to C116, the display of 
the OK/NG result on the MAIN OPS MENU will 
depend on the ON/OFF state of C116.

(Ex.)"OK" is displayed on the MAIN OPS MENU 
when C000 is ON, and "NG" when the C000 
is OFF.

- If C116 relay is not used, the display of the OK/NG 
result will depend on of the final evaluation result 
(C112). *

C000 C116

* OK/NG displayed on the MAIN OPS MENU - See page 1-4.
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  A list of the [OUTPUT COND] menu displays
Shown below are the [OUTPUT COND] menu displays for each program.
- The displays starting at line 4 on each menu is the same as the "positional deviation measurement"
display.- See page 16-3.

(1) Positional deviation measurement
See page 16-3.

(2) Degree of match inspection

(3) Lead inspection

(4) BGA/CSP inspection

(5) Area measurement by binary conversion

(6) Object counting by binary conversion

[OUTPUT COND]
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.00(0~15)

MATCH M0(0~1)  CRD-X0(0~1)  CRD-Y0(0~1)
LVLG0(0~1)
CALC N00(0~15)  AUX.RLY-C000(0~127)

�

[OUTPUT COND]
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.00(0~15)

OBJ-K  DST-D
LEAD WIDTH W  LEAD LENGTH L
CALC N00(0~15)  AUX.RLY-C000(0~127)�

�

[OUTPUT COND] 
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.0(0~3)

TOTAL-AREA-A  OBJ-K  OBJECT-AREA-R
FILT-X FX  FILT-Y FY
PITCH-X DX  PITCH-Y DY
CALC N00(0~15)  AUX.RLY-C000(0~127)

[OUTPUT COND]
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.00(0~15)

TOTAL-AREA-A
CALC N00(0~15) AUX.RLYC000(0~127)

�

[OUTPUT COND] 
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.00(0~3)
 TOTAL-AREA-A  OBJ-K

CALCN00(0~15)  AUX.RLY-C000(0~127)

�
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(7) Object identification by binary conversion

(8) Point measurement

(9) Multiple positions measurement

(10) Multiple degree of match inspections

(11) Distance and angle measurement

●When "BINARY" is selected in "MODE" line.

●When "AVG-GRAYS" is selected in "MODE" line.

[OUTPUT COND]
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.000(0~127)

AVG-GRAY G
CALC N00(0~15)  AUX.RLY-C000(0~127)

�

[OUTPUT COND]

1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.000(0~255)

BIN-PNT-P
CALC N00(0~15)  AUX.RLY-C000(0~127)

�

[OUTPUT COND]
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.0(0~3)

TOTAL-AREA-A  OBJ-K  OBJECT-AREA-R000(0~127)
CALC N00(0~15) AUX.RLY-C000(0~127)

�

[OUTPUT COND]
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.0(0~3)

OBJ-K
CALCN00(0~15)  AUX.RLYC000(0~127)

�

[OUTPUT COND]
1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.0(0~3)

OBJ-K
CALCN00(0~15)  AUX.RLYC000(0~127)

�

[OUTPUT COND]

1PAGE NO. 0(0~4)  NO  YES
2SET POSITION MOVE
3INPUT SIGNAL REGISTER NO.00(0~15)

AUX-H  DST-D
ANGL-B
CALCN00(0~15) AUX.RLYC000(0~127)

�
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[2] Procedure for creating the final output conditions in a ladder circuit
A ladder circuit can be created for each object type (IV-S33M: 0 to 63, IV-S32M: 0 to 31, IV-S31: 0 to
15) using the following procedure.

(1) Operation to invoke the [FINAL OUTPUT COND] menu

1. Move the cursor to the "FINAL-OUTPUT" item using up/down and left/right keys. Then, press the
SET key.

- The [FINAL OUTPUT COND] menu will be displayed.
2. After moving the cursor to item "1PAGE NO." (register number) with the up and down keys, and

pressing the SET key, specify page number "0" with the up and down keys, set the register item to
"YES" with the left and right keys, and press the SET key. - Items 2 to 5 will be displayed.

A ladder circuit can be created on each page from 0 to 7 consisting of 4 rows, each of which has
8 terminals and 1 output relay. Therefore, a ladder circuit can be created that consist of 32 rows
in all (one row contains 8 terminals and 1 output relay).
Calculations will be carried out in the order of the page numbers 0, 1, 2, 3, 4, 5, 6 and 7.

Row No.

Column No. 

Ladder circuit
display area

2
2

�

[PAGE0]
INPUT0
LOGIC
INPUT1
LOGIC
INPUT2
LOGIC
INPUT3
LOGIC

10 2 3 4 5 6 7 OUT

�[FINAL OUTPUT COND]

1PAGE  NO. 0(0~7)  NO  YES
2SET  POSITION MOVE
3INPUT SIGNAL AUX-RLY  C000(0~127)  EXT-INP  X0(0~7)

TMR TM0(0~7)     CNTR  CN0(0~7)
AN00(0~15)     OUT  Y00(0~15)

4LOGIC  SYMBOL               DEL
5OUTPUT SIGNAL OUT  Y00(0~15)     AUX-RLY  C000(0~127)

TMR TM0(0~7)     SET-VL000(000~999)
CNTR  CN0(0~7)     SET-VL000(000~999)
DEL

OPS-MENU  RETURN  LOCK  

10 2 3 4 5 6 7 Output
Input 0

Input 1

Input 2

Input 3

Page 0�

Page 1�

Page 2�

Page 3�

Page 4�

Page 5�

Page 6�

Page 7

To the next page

On the MAIN OPS MENU, move the cursor to "MEA-CND" item, and press the SET key.

[TYPE MEAS COND]

1OBJECT TYPE NO. 00(0~63)  NO  YES
2SELECT CAMERA CAM1&2　CAM1&NG-IMG

OPS-MENU  SAVE  LOCK  TITLE  FINAL-CALC  FINAL-OUTPUT  I/O  SYSTEM

1
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lation result
terminals

AN0 to
AN15

When the final numerical calculation results AN0 to AN15 are OK, 
these terminals are turned ON. If any of the results are NG, they 
are turned OFF.
(See item 3-2 [4] for details about the final numerical calculation.)

Kind of
input signal
External input

terminals

Timer
terminals

Counter
terminals

TM0 to TM7

CN0 to CN7

FunctionData
memory No.

X0 to X7 The external input terminals X0 to X7 can be assigned.

Output
terminals Y0 to Y15 They can be used as auxiliary relays for the external output 

terminals Y0 to Y15.

When any of the timer instructions TM0 to TM7 causes a time-out, 
the corresponding terminal is turned ON. When a timer instruction 
input is switched OFF, the terminal is turned OFF.

When any of the counter instructions CN0 to CN7 counts out, the 
corresponding terminal is turned ON. When any of the counter 
reset relays C120 to C127 for the respective counters is turned 
ON, the corresponding terminal is turned OFF.

- See page 16-8 for details about the auxiliary relays C000 to C127.

Ladder circuit cursor

1
2

2

3

�

[PAGE0]
INPUT0
LOGIC
INPUT1
LOGIC
INPUT2
LOGIC
INPUT3
LOGIC

10 2 3 4 5 6 7 OUT

�[FINAL OUTPUT COND]

1PAGE  NO. 0(0~7)  NO  YES
2SET  POSITION MOVE
3INPUT SIGNAL AUX-RLY  C000(0~127)  EXT-INP  X0(0~7)

TMR TM0(0~7)     CNTR  CN0(0~7)
AN00(0~15)     OUT  Y00(0~15)

4LOGIC  SYMBOL               DEL
5OUTPUT SIGNAL OUT  Y00(0~15)     AUX-RLY  C000(0~127)

TMR TM0(0~7)     SET-VL000(000~999)
CNTR  CN0(0~7)     SET-VL000(000~999)
DEL

OPS-MENU  RETURN  LOCK  

(2) Ladder circuit creation 1 (setting input signals)

1. Move the cursor to item "2 SET POSITION" with the up and down keys, and press the SET key.
- The ladder circuit cursor can be moved with the up, down, left and right keys. Move the cursor to
the position where you want to place an input terminal, and press the SET key.

2. Move the cursor to item "3 INPUT SIGNAL" with the up and down keys, and press the SET key.
- Set the kind of input signal and its number.
- After moving the cursor to the kind of input signal you want, select a number with the up and
down keys, and press the ESC key.

Continued from the previous page

To the next page
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3. Move the cursor to item "4LOGIC SYMBOL" with the up and down keys, and press the SET key.
4. Move the cursor to the logic symbol to be used for the input signal selected in step 3 with left and

right keys, and press the SET key.
- The logic symbols and the input signals will be displayed as a ladder circuit.
Display example:

Deletes the contact on the cursor. 
(Contacts after the deleted contact will not be brought forward.)
Note: This symbol cannot be used on the first row.

Deletes the contact on the cursor. 
(Contacts after the deleted contact will be brought forward.)
When a contact exists only on the first row, if the contact is deleted, also the 
output relay will also be deleted.

Used to create an OR circuit.�

Used to create an OR circuit

Deletion

Logic symbol Function

a contact on a series circuit (ON, when the evaluation result is OK)�

b contact on a series circuit (OFF, when the evaluation result is OK)

C000

0 1 2 3 4 5 6 7 OUT[PAGE0]

INPUT0

LOGIC

Continued from the previous page

To the next page
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3

1

2

�

[PAGE0]
INPUT0
LOGIC
INPUT1
LOGIC
INPUT2
LOGIC
INPUT3
LOGIC

10 2 3 4 5 6 7 OUT

�[FINAL OUTPUT COND]

1PAGE  NO. 0(0~7)  NO  YES
2SET  POSITION MOVE
3INPUT SIGNAL AUX-RLY  C000(0~127)  EXT-INP  X0(0~7)

TMR TM0(0~7)     CNTR  CN0(0~7)
AN00(0~15)     OUT  Y00(0~15)

4LOGIC  SYMBOL               DEL
5OUTPUT SIGNAL OUT  Y00(0~15)     AUX-RLY  C000(0~127)

TMR TM0(0~7)     SET-VL000(000~999)
CNTR  CN0(0~7)     SET-VL000(000~999)
DEL

OPS-MENU  RETURN  LOCK  

C000

[PAGE0]

INPUT0

LOGIC
C000

0 1 2 3 4 5 6 7 OUT
Y00

(3) Ladder circuit 2 (setting output signals)

1. Move the cursor to item "2SET POSITION" with the up and down keys, and press the SET key.
- Move the cursor to the row where a ladder circuit output relay will be placed, and press the SET
key. An output relay can only be placed only on rows where input signals have already been
placed.

2. Move the cursor to item  "5OUTPUT SIGNAL" with the up and down keys, and press the SET
key.

3. Select the kind of output signal and the number (set value). After moving the cursor to the desired
output signal with the left and right keys, select a number (set value) with the up and down keys,
and press the SET key.
- The output symbol and signal will be displayed on the row specified in step 1.
Display example:

To the next page

Continued from the previous page
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Kind of
output
signal

External
output

instructions

Counter
instructions

Y0 to Y7
Y8 to Y15

TM0 to TM7

Deletion The output relay on the row where the cursor is located will be deleted.

- See page 16-8 for details about the auxiliary relays C000 to C127.

Function
Data

memory
No.

Output to the parallel I/F, general purpose serial I/F and computer link�
Output to the general purpose serial I/F or computer link

A timer terminal will be turned ON for a set amount of time (set value 
000 to 999, unit 10 ms) after the timer instruction is input. 
(Decrementing type)
When the timer instruction input is turned OFF, the timer terminal will 
be turned OFF.

CN0 to CN7

While the counter reset relay is OFF, if a counter instruction input is 
cycled from OFF to ON, the number of times you set (set value 000 
to 999), the counter terminal will be turned ON. (Decrementing type)
When the counter reset relay is turned ON, the counter terminal is 
turned OFF.
Create a circuit to turn the counter reset relay ON and OFF on the 
row following a row that containing a counter instruction.

C001 TM0
0250

Timer instruction

TM0

Timer terminal

Y00

Timer set value 
(2.5 sec.)

C001

TM0
[Y00]

2.5 sec. 2.5 sec.

[Ex.]

Output instruction
(external output)

[Ex.]
C002 CN0

0003
Counter instruction

X5 C120

Counter set value

Resetting the CN0

CN0

Counter terminal

Y01 Output instruction
(external output)

C002

CN0
[Y01]

X5
[C120]

1 2 3 4 5

Timer
instructions

To the next page

Continued from the previous page
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[PAGE0]

INPUT0

LOGIC

INPUT1

LOGIC

INPUT2

LOGIC

INPUT3

LOGIC

10 2 3 4 5 6 7 OUT

C000 Y00

C001

C001

X0

X1

�

TM0 Y01

TM0
0150

1

4LOGIC SYMBOL

5OUTPUT SIGNAL OUT Y00(0~15)  C000(0~127)

            TMR TM0(0~7) SET-VL000(000~999)

            CNTR CN0(0~7) SET-VL000(000~999)
            DEL

OPS MENU   RETURN   LOCK

DEL

C010C001

C011

Circuit a Circuit b

C010C001

C011C001

Continued from the previous page

(4) Create a ladder circuit for the page numbers registered in s.tep (1) repeating the
operations given in steps (2) and (3).

Creation example:

Note: Output relays cannot be used in series on a ladder circuit. Change circuit a to
circuit b.

(5) Creating a ladder circuit is complete.

1. Move the cursor to "RETURN" with the up/down and left/right keys, and press the SET key.
- The screen will return to the [TYPE MEAS COND] menu, and the ladder circuit creation process

will be finished.
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16-3  Program examples (shape and positional deviation inspection)

Outline

The positional deviation measurement (one point search) in measurement 0
allows the degree of match and coordinates to be measured, and the result,
OK or NG, is output.

Coordinate (model 0-X): 200.0 to 250.0
Coordinate (model 0-Y): 150.0 to 200.0
Degree of match (model 0): +09500 to +10000

Final output conditions ladder circuit

When the X coordinate, Y coordinate and degree of match are within
acceptable ranges, the auxiliary relay C000 is turned ON.

Reference image (registration No.0)

Object to be measured

Search area

Reference image 
registration window

＋�

＋�

Shape NG (degree of match NG) Positional deviation NG
(X coordinate, Y coordinate NG)

＋�

0X0 C0000Y0 0M0

Coordi-
nate X

Coordi-
nate Y

Degree
of match

OK

C119 Y00
NG output

C118 Y01

C117 Y02

C000

Measurement operation
error output

Illuminance monitor error 

Measurement operation error

Measurement
termination

OK

Illuminance monitor
error output

Evaluation
condition

(acceptable
range)

Output conditions ladder circuit for measurement 0 using camera 1
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16-4  Examples of a final output conditions ladder circuit
(1) Circuit for keeping the external output ON until the next external trigger is received

(2) Circuit for controlling the ON time of the external output using the timer

(3) An example of a circuit that can output a signal when the IV-S30 is operating normally.

C119 Y00
NG output

C000

Measurement
termination 

OK

External trigger input

READY

External output�
(Y00)

Y00C000

OK

TM0

C119 TM0

C119

0010 10ms×10＝100ms

100ms

NG output

Measurement
termination 

External trigger input

READY

External output�
(Y00)

C110

Normally OFF
Output while operation is normal

Y00

Y00

Start the system System error Restart the system

The system will restart automatically
 if it detects a system error.
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Menu bar 

SELECT

Description

Change the output relay address (Y00 to Y15) with the up and down keys 
(in units of 8 points).

OSELECT Change the auxiliary relay address (C000 to C127) with the up and down 
keys (in units of 8 points).

ASELECT
Change the final numerical calculation address (AN00 to AN15) with the up 
and down keys (in units of 8 points).

F.IMG  C1  L ●�
LOCK FULL  VX.X ■�

C1=002.2 OK
C2=100.0 OK

7

1
2
3

4

5

6

The other data displayed is the same as on the MAIN OPS MENU. (See page 1-4.)

1 The ON (■) or OFF (□) status of the input relays (X00 to X07) is displayed.
2 The ON (■) or OFF (□) status of the output relays (Y00 to Y15) is displayed. 
3 The ON (■) or OFF (□) status of the auxiliary relays (C000 to C127) is displayed. 
4 The results (AN00 to AN15) of the final numerical calculations are displayed.
5 The current timer value is displayed.
6The current counter value is displayed.
7 Menu bar

[TMR]
TM0:200
TM1:300
TM2:NOT  SET
TM3:NOT  SET
TM4:NOT  SET
TM5:NOT  SET
TM6:NOT  SET
TM7:NOT  SET

[CNTR]
CN0:100
CN1:150
CN2:NOT  SET
CN3:NOT  SET
CN4:NOT  SET
CN5:NOT  SET
CN6:NOT  SET
CN7:NOT  SET

[NUMERIC CALC]
AN00=+00000250.0 OK�
AN01=-0000030 0.0 OK�
AN02=NOT  SET
AN03=NOT  SET
AN04=NOT  SET
AN05=NOT  SET
AN06=NOT  SET
AN07=NOT  SET

OK

SELECT  OSELECT  ASELECT  NCHG-C1  CHG-C2  CHG-EVAL  CUSTOM-MNU
OPS-CND   MEA-CND  SYS-CND  CHG-TYPE      

�

(TIPE00) AREA1

MEASURE  XXXXXXms 2000-08-15 13:20
    X00~07
Y000~007            READY
C000~007

16-5  PC monitor screen
On the MAIN OPS MENU, move the cursor to "CHG-EVAL"  item with left and right keys, on the menu bar
at the bottom of the screen, and press the SET key. Then the PC monitor screen will be displayed.
However, before you can display this screen, you have to select item 7 OPS MENU DISPLAY and set
PC-MNTRYES on the [TYPE RUN COND] menu. - See page 2-10.
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Chapter 17: Setting the Input/Output Conditions
17-1 Outline

This chapter explains the input/output settings on the IV-S30. The conditions are set on the [I/O
CONDITIONS] menu.

[1] When you want to select "PARALLEL + SERIAL + USB" on the "MEAS INP I/F"
line

1 MEAS INP I/F
     (measurement start input)

2 SERIAL OUTPUT　　　�

Select an input interface for starting the measurement on the IV-S30.

Input/output condition Setting details

Select "PC-LINK (computer link)", "SERIAL (general-purpose serial)", or "NO."

4 PARALLEL INP X6

3 MANL TYPE CHNG

On the MAIN OPS MENU, move the cursor to "SYS-CND," and press the SET key.
　-On the [SYSTEM COND] menu, move the cursor to item "1I/O CONDITIONS"
　　 and press the SET key.
　     - On the [I/O CONDITONS] menu, select "1 MEAS INP I/F" and press the SET key. 

Then, select "PARALLEL + SERIAL + USB", and press the SET key.

The object type can be changed manually using the remote keypad on the MAIN 
OPS MENU.-Page 2-13
Æ YES: Means that you will be allowed to change the object type manually on the 

MAIN OPS MENU. Move the cursor to the "CHG-TYPE" item on the MAIN 
OPS MENU, and select the object type No., displayed on the upper part of 
the screen, using the up and down keys.

Æ NO: Means that you cannot change the object type manually on the MAIN 
OPS MENU.

Select the type of input terminal (INPUT) X6.
Æ 64OBJ-CHG (Change 64 object types)

Select when you want to change the object type number (0 to 63) using the 
external input.

Æ REG REF (MEAS 0 to 4)
- When X6 is turned from OFF to ON, and gray search is selected, the 

reference image will be registered in the SDRAM. When edge detection is 
selected, the reference coordinates will also be registered.

- To store the reference image in flash memory 
: Select the SAVE key on any sub menu or use a general purpose serial 
command.

- Available measurement programs (gray scale search)
: Positional deviation measurement, the degree of match inspection, multiple 
positions measurement, multiple degree of match inspections for register No. 0, 
model 0

- Applicable measurement program (edge detection)
: Positional deviation measurement

- If a reference image has not been specified, an "UNABLE REGISTER 
REF.IMG" (X6 reference image register error (code3E)) will occur.

To the next page

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
�
2SERIAL OUTPUT NO  PC-LINK  SERIAL
3MANL TYPE CHNG NO YES�
4PARALLEL INP X6 64OBJ-CHG REG REF(MEAS0  COMPARE-IMGS)
 MODIFY-AREA-SIZE(00%)  EXT-INP
5PARALLEL INP X7 EXT-INP  CHNG-IMG-OUT-CAM  CAM-MEAS 2 IMAGES�
6STROBE OUT NO   Y0�
7’READY’ON CAPTURE COMPLETE  MEAS-COMPLETE

OPS-MENU  RETURN  LOCK

After selecting "REG-
REF," chang 0 to 4 using 
up and down keys.

Change Y0 to Y7 using 
the up and down keys.

Only displayed here when 
the IV-S33M is used. 
(When the IV-S31M/S32M 
is used, "EXT-INP" will be 
displayed here.)
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Input/output condition Setting details

5 PARALLEL INP X7

6 STROBE OUT

Select the type of input terminal (INPUT) X7.
Æ External input: The PC function uses the terminal as an external input signal. 

- See Chapter 16.
Æ Selecting the image output camera

- Every time X7 is switched from OFF to ON, the selected camera will 
change. - page 2-3. 

- When  the object type measurement condition is "CAMERA 1" only.  
"CAMERA 2" only, or "NG IMAGE" only, you are not allowed to change the 
camera used for output.

Æ Camera measurement
- On starting a measurement, if X7 is OFF "CAMERA 1" will execute the 

measurement, and if X7 is ON Camera 2 will execute the measurement.
Æ Overlap

- Before starting a measurement, you must set the following parameters.

Measurement execution: 

Image selection: Camera 1 and 2 are through modes.
- When "2 IMAGES (overlap)" is selected, overlap processing will be 

executed according to the following timing.
Note: Even if "2 IMAGES (overlap)" has not been selected, and regardless 

of which mode Camera 1 and Camera 2 are in, when a trigger (X0: 
Manual trigger) is received, the measurement will be executed.

- MEASURE 0 CAMERA 1 conditions 
= Gray scale search conditions

- MEASURE 1 CAMERA 2 conditions 
= Area conditions (dummy)

Overlapped image

Through imageCamera 1

Through imageCamera 2
Freeze image

Overlap input X7

Monitor output Camera 2

When the strobe output setting is specified as "Y*" and the shutter is opened, 
the output (Y*) will be turned ON. When the shutter is closed, the output will 
be turned OFF. Y*= Y0 to Y7
When you want to use the strobe output, specify a shutter speed between 
1/30 and 1/250 seconds.

Ë Strobe output timing

(Y*) Maximum 
2 ms

Shutter

Strobe output

Minimum 4 ms 
(1/250 sec.)

4 PARALLEL INP X6

Æ Total area evaluation correction
- When X6 is ON, the upper and lower limits for the total area evaluation 

conditions will be corrected automatically.
- Measurement programs: Area measurement, object counting, and object 

identification by binary conversion
Æ External input: The PC function uses the terminal as an external input signal. 

-See Chapter 16.
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�
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
�
3MANL TYPE CHNG NO YES�
4PARALLEL INP X6 64OBJ-CHG* REG REF(MEAS0  COMPARE-IMGS)

MODIFY-AREA-SIZE(00%) EXT-INP
5PARALLEL INP X7 EXT-INP  CHNG-IMG-OUT-CAM  CAM-MEAS 2 IMAGES�
6STROBE OUT NO   Y0

1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
3SERIAL OUTPUT NO  PC-LINK  SERIAL�
4MANL TYPE CHNG NO YES�
5PARALLEL INP X6 64OBJ-CHG* REG REF(MEAS0  COMPARE-IMGS)

MODIFY-AREA-SIZE(00%) EXT-INP
6PARALLEL INP X7 EXT-INP  CHNG-IMG-OUT-CAM  CAM-MEAS 2 IMAGES�
7STROBE OUT NO   Y0

[SYSTEM COND]
1I/O CONDITIONS (TO NEXT SUB-MENU)

2COMM.SET (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
3OUTPUT OBJ TYPE PARALLEL  SERIAL+USB�
4MANL TYPE CHNG NO YES�
5PARALLEL INP X6 64OBJ-CHG* REG REF(MEAS0  COMPARE-IMGS)

MODIFY-AREA-SIZE(00%) EXT-INP
6PARALLEL INP X7 EXT-INP  CHNG-IMG-OUT-CAM  CAM-MEAS 2 IMAGES�
7STROBE OUT NO   Y0

OPS-MENU  RETURN  LOCK

After selecting 
"REG-REF," change 
0 to 4 using the 
up/down keys.

Change 
Y0 to Y7 using 
the up/down keys.

● Select "1MEAS INP I/F = CCD-TRIG" and "START CCD SAMPL = SERIAL + USB" 
and press the SET key.

The details of the individual items on the [I/O CONDITIONS] menu are the 
same as described on pages 17-1 to 17-2.
The "64OBJ-CHG" is only displayed here when the IV-S33M is used. When the IV-
S31M/S32M is used, "EXT-INP" will be displayed here.

● Select "1MEAS INP I/F＝CCD-TRIG" and "2START CCD SAMPLE＝
PARALLEL" and press the SET key.

● Select "1MEAS INP I/F＝CCD-TRIG" and "2START CCD SAMPLE＝
AUTO(EDGE LEVL)" and press the SET key.

On the MAIN OPS MENU, move the cursor to "SYS-CND," and press the SET key.
　-On the [SYSTEM COND] menu, move the cursor to item "1I/O CONDITIONS"
　　 and press the SET key.
　-On the [I/O CONDITIONS] menu, move the cursor to "1 MEAS INP I/F" and 　
　　 press the SET key. Then select "CCD-TRIG" and press the SET key.

[2] When you want to select the "CCD-TRIG" on the "MEAS INP I/F" line.

Input/output condition Setting details

7 ’READY’ ON

Set the time to turn ON the READY output signal.
(When the measurement start input source is set to parallel, the object type 
change signal will also be parallel, and results will be output as parallel signals. 
- See page 17-5.)
Æ At the end of an image capture
　 When the controller stops capturing the image, the READY signal turns ON.
Æ At the end of a measurement
 　When the controller stops measuring, the READY signal turns ON.



17-4

Setting the Input/Output Conditions

17

The time required to change object types is calculated differently according to the type of measurement
start input I/O, as follows:

Measurement start input I/F Time to change object type
Parallel Included in the measurement execution time
General-purpose serial Not included in the measurement execution time
CCD trigger Not included in the measurement execution time

■■■■■ Object type select switch (object type input)
The object type select switch (object type number input) described below (page 17-5  to 17-7, 17-9, to
17-11, 17-13, and 17-14) depend on the input terminal (object type number) and the controller model
type (IV-S31M/S32M/S33M).

17-2 Measurement start input and result output settings
The combinations of various settings for item 1MEAS INP I/F, item 2START CCD SAMPLE, and
item 2(3)SERIAL OUTPUT (3OUTPUT OBJ TYPE) on the [I/O CONDITIONS] menu (page 17-1
to 3 ) are explained below.

- Parallel

Measurement
start input interface Result output

Parallel → (1)

Computer link/parallel → (2)�

General purpose serial/parallel → (3)
- General purpose
  serial

- CCD trigger

General purpose serial/parallel → (4)

Parallel (Parallel) Parallel → (5)�
Computer link/parallel → (6)

General purpose serial/parallel → (7)
General purpose

serial
(General purpose

serial) General purpose serial/parallel → (8)

Auto Parallel

General purpose
serial

Parallel → (9)

General purpose serial/parallel → (10)

Start sampling
Object type

change Result output

rellortnoC )rebmunledom(lanimrettupnI
M13S-VI )sepyttcejbo61:51ot0(4Xot1X
M23S-VI )sepyttcejbo23:13ot0(5Xot1X

M33S-VI

lellarap("6XPNILELLARAP"ehtfognittesehtnosdnepeD
.)1-71egaP(enil)6Xtupni

",GHC-JBO46"ottessienil"6XPNILELLARAP"ehtnehW-
)sepyttcejbo46:36ot0(6Xot1X

,FERGER"ottessienil"6XPNILELLARAP"ehtnehW-
",PMI-TXEdnaEZIS-AERA-YFIDOM

)sepyttcejbo23:13ot0(5Xot1X
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■ Setting order 1 (→ 2) ■ Configuration example

External trigger X0
(photo sensor or
 proximity sensor)

Type selection switch
 -See page 17-4.
 

Controller

Power supply
(24 V DC)

Monitor

Camera 1 (image capturing)

Camera 2 (image capturing)

Remote keypad

External output
(Y0 to Y7)

Warning lamp

 [I/O CONDITIONS]

1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
�
2SERIAL OUTPUT NO  PC-LINK  SERIAL

Specified object type number Specified object type number

Type selection
 input
 IV-S33M: 
  X1 to X6

Measurement 
start input
(X0)

10 ms 
or more

10 ms 
or more

10 ms 
or more

PC calculation 
condition

Parallel output
(Y0 to Y7)

Halt PC operation during 
measurement

Halt PC operation during 
measurement

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Parallel output is valid for PC control 
after the measurement result is 
determined.

When the object type is 
changed, all Y output and 
auxiliary relays turn OFF.

Result output Result output

Image capture
Image 
disposition

Image 
disposition

End of the measurement

Image capture

Custom：Final output condition

Y00C119

End of the measurement

READY output
When you set the READY 
ON signal to "CAPTURE 
COMPLETE." 
 - See page 17-3.

When you set the 
READY ON signal to 
"MEAS COMPLETE."  
- See page 17-3.

Note: When the READY signal is turned ON, the measurement start input will be enabled. To detect the 
end of the measurement, you have to create a ladder circuit pointing at the Y output for auxiliary 
relay C119 (end of the measurement).

*

■  Time chart

(1) Measurement start input = parallel, object type change = parallel, result output = parallel

- The conditions for outputting the results to the output signals Y0 to Y7 are set by the PC
function. (See "Chapter 16 PC Function.")
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■ Setting order 

Programmable
controller

■ Configuration example

External trigger X0
(photo sensor or
 proximity sensor)

Controller

Power supply
(24 VDC)

Monitor

Camera 1 (image capturing)

Camera 2 (image capturing)

Remote keypad Data
(Computer link)

Object type change
(parallel IF)

 -See page 17-4.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)
3COMPUTER LINK(TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
�
2SERIAL OUTPUT NO  PC-LINK  SERIAL

- The data in a specified block No., set in item "5SET SERIAL BLOCK" on the [OBJECT TYPE I/O]
menu, will be output through the computer link. (See page 17-21.)

■  Time chart

(2) Measurement start input = parallel, object type change = parallel, result output = computer
Iink/parallel

When a Sharp PC is used, a write enable command (EWR) is transmitted from the IV-S30 to the PC
in the following cases.

- When the power is applied to the IV-S30.
- When a write mode nonconformity error (code 10

(H)
) occurs after a result write command (WRG)

is transmitted (when the power is disconnected from the PC).
- When the output method is changed from the SERIAL OUTPUT to the "COMPUTER LINK."

Terminate
measurement
(C119)

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result output

Result
output

Result
output

Result output

Measurement 
start input
(X0)

10 ms 
or more

10 ms 
or more

10 ms 
or more

Specified object type number Specified object type number

Computer link outputoutput

Measurement result is valid at the end 
of a measurement

READY signal is turned ON at the 
conclusion of the result output.

PC calculation 
condition

Halt PC operation during 
measurement

Halt PC operation during 
measurement

When the object type is 
changed, all Y output and 
auxiliary relays turn OFF.

Parallel output is valid for
PC control after the 
measurement result is 
determined.Parallel output

(Y0 to Y7)

a

a

READY output
(While measuring or setting = L)

Type selection
 input
 IV-S33M: 
  X1 to X6

*
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(3) Measurement start input = parallel, object type change = parallel, result output = general
purpose serial/parallel

Data

Personal computer

■ Setting order ■ Configuration example

External trigger X0
(photo sensor or
 proximity sensor)

Controller

Power supply (24 VDC)

Monitor

Camera 1 (image capturing)

Camera 2 (image capturing)

Type selection switch
- See page 17-4

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
�
2SERIAL OUTPUT NO  PC-LINK  SERIAL

- The data in a block No., set in item "5SET SERIAL BLOCK" on the [OBJECT TYPE I/O] menu,
will be output from the IV-S30 to the personal computer. (See page 17-21.)

■  Time chart

Note  - Result output: The data to be sent to the personal computer will be response of
general-purpose serial command (code 11(H)).

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Terminate
measurement
(C119)

Result output

Result
output

Result
output

Result output

Measurement 
start input
(X0)

10 ms 
or more

10 ms 
or more

10 ms 
or more

Specified object type number Specified object type number

Measurement result is valid at the end 
of a measurement

PC calculation 
condition

Halt PC operation during 
measurement

Halt PC operation during 
measurement

When the object type is 
changed, all Y output and
auxiliary relays turn OFF.

Parallel output is valid for
PC control after the 
measurement result is 
determined.Parallel output

(Y0 to Y7)

Serial output

READY signal is turned ON at the 
conclusion of the result output.

a

a

READY output
(While measuring or setting = L)

Type selection
 input
 IV-S33M: 
  X1 to X6

*
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(4) Measurement start input = general-purpose serial, object type change = general-purpose
serial, result output = general-purpose serial/parallel

■ Setting order ■ Configuration example

Controller

Power supply (24 VDC)

Monitor

Remote key pad

Personal computer

Command, response

Camera 1 (image capturing)

Camera 2 (image capturing)

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG

- See "Chapter 18 : Communication (General Purpose Serial Interface)" for details about the
measurement execution commands (codes 10, 11, 12 and 14

(H)
).

■  Time chart

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result output Result output

Result
output

Result
output

5 ms 
or less

Measurement result is 
valid at the end of a 
measurement

PC calculation 
condition

Terminate
measurement
(C119)

Halt PC operation 
during measurement

Halt PC operation 
during measurement

When the object type is changed, 
all Y output and auxiliary relays turn OFF.

Parallel output is valid for PC 
control after the measurement 
result is determined.

Parallel output
(Y0 to Y7)

Serial

Mesurement 
trigger
command

Mesurement 
trigger
command

READY signal is 
turned ON at the 
conclusion of the
result output.

READY output
(While measuring or setting = L)

READY output
(While measuring or setting = L)
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Start sampling input
X0
(photo sensor or
 proximity sensor)

■ Setting order 1 → 2 (→ 3) ■ Configuration example

Controller

Power supply
(24 VDC)

Monitor

Camera 1 (image capturing + CCD trigger)

Camera 2 (image capturing)

Remote keypad

External output
(Y0 to Y7)

Warning lamp

Type selection switch
  -See page 17-4.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
3SERIAL OUTPUT NO  PC-LINK  SERIAL�
�

Setting "17-3 CCD trigger"

(5) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = parallel

Note 1: When the settings listed in section "17-3 CCD trigger" have not been made, a
"CCD TRIG NOT SET. (error 34)" will occur.

Note 2: Start sampling input (X0)

1. Sampling will be performed while this terminal is ON. When it is turned OFF, the
sampling will stop.

During sampling, O will flash in the upper right corner of the MAIN OPS MENU.

2. After the measurement is terminated, the sampling will be restarted when the
X0 terminal is changed from OFF to ON.

■  Time chart

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result output Result output

Measurement 
start input
(X0)

CCD trigger
cycle

Start accd sampling by turning ON 
measurement start input (X0).

CCD trigger
window
(not highlighted)

Specified object type number

Black White

Trigger Trigger

Black

Measurement result
is valid at the end 
of a measurement

PC calculation 
condition

Halt PC operation
during measurement

Halt PC operation
during measurement

When the object type is changed,
all Y output and auxiliary relays
turn OFF.

Parallel output is valid for PC
control after the measurement 
result is determined.

Parallel output
(Y0 to Y7)

READY output
(While measuring or setting = L)

Type selection
 input
 IV-S33M: 
  X1 to X6

Halt CCD 
sampling by 
turning OFF
measurement 
start input 
(X0).

*
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When a Sharp PC is used, a write enable command (EWR) is transmitted from the IV-S30 to the PC
in the following cases.

- When the power is applied to the IV-S30.
- When a write mode nonconformity error (code 10

(H)
) occurs after a result write command (WRG)

is transmitted (when the power is disconnected from the PC).
- When the output method is changed from the SERIAL OUTPUT to the "COMPUTER LINK."

■ Setting order 

Programmable
controller

■ Configuration example

Data
(Computer link)

Start sampling
input X0

Object type change
(paralell I/F)

 -See page 17-4.

Controller

Power supply
(24 VDC)

Monitor

Camera 1 (image capturing + CCD trigger)

Camera 2 (image capturing)

Remote keypad

Setting "17-3 CCD trigger"

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)
3COMPUTER LINK(TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
3SERIAL OUTPUT NO  PC-LINK  SERIAL�
�

(6) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = computer link/parallel
When the start sampling input (X0) is turned ON, the CCD trigger is enabled. (Sampling starts)

Note 1: When the settings listed in section "17-3 CCD trigger" have not been made, a "CCD TRIG
NOT SET. (error 34)" will occur.

Note 2: Start sampling input (X0)
1. Sampling will be performed while this input terminal is ON. When it is turned OFF, the

sampling will stop. During sampling, O will flash in the upper right corner of the MAIN OPS
MENU.

2. After the measurement is terminated, the sampling will be restarted when the X0 terminal
is changed from OFF to ON.

■  Time chart

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result output Result output

Result
output

Result
output

Measurement 
start input
(X0)

CCD trigger
cycle

Computer link

Start accd sampling by turning ON 
measurement start input (X0).

READY signal is turned ON
at the clusion of
the result output.

CCD trigger
window
(not highlighted)

Specified object type number

Black White

Trigger Trigger

Black

Terminate
measurement
(C119)

Measurement result is valid at the 
end of a measurement

PC calculation 
condition

Halt PC operation
during measurement

Halt PC operation
during measurement

When the object type is changed,
all Y output and auxiliary relays
turn OFF.

Parallel output is valid for PC control after 
the measurement  result is determined.

Parallel output
(Y0 to Y7)

READY output
(While measuring or setting = L)

Type selection
 input
 IV-S33M: X1 to X6
  or X1 to X5

Halt CCD 
sampling by 
turning OFF
measurement 
start input 
(X0).
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Personal computer

■ Setting order ■ Configuration example

Controller

Power supply (24 VDC)

Monitor

Camera 1 (image capturing + CCD trigger)

Camera 2 (image capturing)

Object type change,
data

External trigger (photo 
sensor or proximity sensor)

Setting "17-3 CCD trigger"

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)
3COMPUTER LINK(TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
3SERIAL OUTPUT NO  PC-LINK  SERIAL�
�

(7) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = general purpose serial/parallel
When the start sampling input (X0) is turned ON, the CCD trigger is enabled. (Sampling starts)

Note 1: When the settings listed in section "17-3 CCD trigger" have not been made, a "CCD TRIG
NOT SET. (error 34)" will occur.

Note 2: Start sampling input (X0)
1. Sampling will be performed while this input terminal is ON. When it is turned OFF, the

sampling will stop.
During sampling, O will flash in the upper right corner of the MAIN OPS MENU.

2. After the measurement is terminated, sampling will be restarted when the X0
terminal is changed from OFF to ON.

Note: Result output: The data in the block No., set in item "5SET SERIAL BLOCK" on the [OBJECT
TYPE I/O] menu, will be transmitted to the personal computer. (See page 17-21.)

■  Time chart

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result output Result output

Result
output

Result
output

Measurement 
start input
(X0)

CCD trigger
cycle

Computer link

Start accd sampling by turning ON 
measurement start input .

READY signal is turned ON 
at the clusion of
the result output.

CCD trigger
window
(not highlighted)

Specified object type number

Black White

Trigger Trigger

Black

Terminate
measurement
(C119)

Measurement result is valid at the 
end of a measurement

PC calculation 
condition

Parallel output

Halt PC operation
during measurement

Halt PC operation
during measurement

When the object type is changed,
all Y output and auxiliary relays
turn OFF.

Parallel output is valid for PC control after 
the measurement  result is determined.

READY output
(While measuring or setting = L)

Type selection
 input
 IV-S33M: X1 to X6
 or X1 to X5

Halt CCD 
sampling by 
turning OFF
measurement 
start input 
(X0).
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■ Configuration example

Monitor

Camera 1 (image capturing + CCD trigger)

Camera 2 (image capturing)

Personal computer

Remote key pad

Sampling start,
object type change

Data

Setting "17-3 CCD trigger"
Controller

Power supply (24 VDC)

IV-S3＊M

OUTPUT

INPUT

POWER

Y7 Y0Y1Y2Y3Y4Y5Y6COM

COM＋24V X7 X0X1X2X3X4X5X6

READY0V

VIDEOCAMERA1CAMERA2
USB
RS232C/RS422REMOTE

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB

(8) Measurement start input = CCD trigger, start sampling, object type change = general purpose
serial, result output = general purpose serial/parallel
The CCD trigger is enabled after a measurement execution command is entered.

- See Chapter 18 for details about the measurement execution commands (codes 10, 11, 12 and
14

(H)
).

- When one of the measurement execution commands (codes 10, 11, 12 and 14
(H)

) is normally
received during sampling, the sampling will stop.

Note: When the settings listed in section "17-3 CCD trigger" have not been made, a "CCD TRIG NOT
SET. (error 34)" will occur.

■  Time chart

Note: Result output: The data in the block No., set in item "5SET SERIAL BLOCK" on the [OBJECT
TYPE I/O] menu, will be transmitted to the personal computer. - See page 17-21.

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result
output

Result
outputSerial

Result outputResult output

CCD trigger
cycle

Start CCD 
sampling by
turning ON 
measurement
start input .

READY signal is turned ON
at the conclusion
of the result output.

Stop CCD sampling
by measurement 
command.

CCD trigger
window
(not highlighted)

Black BlackWhite

Trigger Trigger

Terminate
measurement
(C119)

Measurement result is valid at the 
end of a measurement

PC calculation 
condition

Parallel output

Halt PC operation
during measurement

Halt PC operation
during measurement

When the object type is changed,
all Y output and auxiliary relays
turn OFF.

Parallel output is valid for PC control after 
the measurement  result is determined.

Mesurement
trigger

command

Mesurement
trigger

command

Mesurement
trigger

command

Mesurement
trigger

command

READY output
(While measuring 
or setting = L)
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Measurement is started when the CCD trigger level is ON.

Measurement is started when a CCD trigger signal is received.

CCD trigger

Work
Black White

Edge

Level

Measurement

Select one of
the following.

Start sampling input
X0
(photo sensor or
 proximity sensor)

■ Configuration example

Controller

Power supply
(24 VDC)

Monitor

Camera 1 (image capturing + CCD trigger)

Camera 2 (image capturing)

Remote key pad

External output
(Y0 to Y7)

Warning lamp

■ Setting order 1 → 2 (→ 3)

Type selection switch
  -See page 17-4.

Setting "17-3 CCD trigger"

[SYSTEM COND]
1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
3OUTPUT OBJ TYPE PARALLEL  SERIAL+USB�
�

(9) Measurement start input = CCD trigger, start sampling = auto, object type change, result
output = parallel

■  Time chart (when auto mode (edge) is selected for as the CCD sampling start)

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result output Result output

CCD trigger
cycle

CCD trigger
window
(not highlighted)

Specified object type number

Restarts CCD sampling automatically after
measurement is completed.

White White

Trigger Trigger

Black BlackBlack

Measurement result is valid
at the end of a measurement

PC calculation 
condition

Parallel output
(Y0 to Y7)

Halt PC operation
during measurement

Halt PC operation
during measurement

When the object type is changed, all Y 
output and auxiliary relays turn OFF.

Parallel output is valid for PC control after 
the measurement  result is determined.

READY output
(While measuring 
or setting = L)

Type selection
 input
 IV-S33M: 
  X1 to X6

*
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C

P
C

P
C
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C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result output Result output Result output

CCD trigger
cycle

CCD trigger
window
(not highlighted)

Specified object type number

Restarts CCD sampling automatically after
measurement is completed.

White White

Trigger Trigger Trigger

Black BlackBlack

Measurement result 
is valid at the end of 
a measurement

PC calculation 
condition

Parallel output
(Y0 to Y7)

Halt PC operation
during measurement

Halt PC operation
during measurement

Halt PC operation
during measurement

When the object type is 
changed, all Y output and
auxiliary relays turn OFF.

Parallel output is valid for PC control after 
the measurement  result is determined.

READY output
(While measuring
 or setting = L)

Type selection
 input

 IV-S33M: X1 to X6
 or X1 to X5

■ Time chart (when auto mode (level) is selected for as the CCD sampling start)
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Measurement is started when the CCD trigger level is ON.

Measurement is started when a CCD trigger signal is received.

Select one of
the following.

■ Configuration example

Controller

Power supply (24 VDC)

Monitor

Camera 1 (image capturing + CCD trigger)

Camera 2 (image capturing)

Remote key pad

Data

■ Setting order

CCD trigger

Work
Black White

Edge

Level

Measurement

Personal computer

Setting "17-3 CCD 
trigger"

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU)

[I/O CONDITIONS]
1MEAS INP I/F PARALLEL+SERIAL  CCD-TRIG
2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
3OUTPUT OBJ TYPE PARALLEL  SERIAL+USB�
�

(10) Measurement start input = CCD trigger, start sampling = auto, object type change = general
purpose serial, result output = general purpose serial/parallel

The general purpose serial command (code 55
(H)

) is used to change the object type.
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Note: Result output; The data in the block No., set in item "5SET SERIAL BLOCK" on the [OBJECT
TYPE I/O] menu, will be transmitted to the personal computer. - See page 17-21.

■ Time chart (when auto mode (level) is selected for as the CCD sampling start)

■ Time chart (when auto mode (edge) is selected for as the CCD sampling start)

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result
output

Result
output

Result output Result output

CCD trigger
cycle

Serial

CCD trigger
window
(not highlighted)

Restarts CCD sampling automatically after
measurement is completed.

White White

Trigger Trigger

Black

Type Type

Black Black

Terminate
measurement
(C119)

Measurement result is valid at the end of 
a measurement

PC calculation 
condition

Parallel output
(Y0 to Y7)

Halt PC operation
during measurement

Halt PC operation
during measurement

When the object type is changed, 
all Y output and auxiliary relays turn OFF.

Parallel output is valid for PC control after 
the measurement  result is determined.

When a trigger signal is input during 
sending object type change command, 
this command will be invalid.

Turn ON READY 
signal by termination 
of result output.

READY output
(While measuring
 or setting = L)

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

P
C

Result
output

Result
output

Result output Result output

CCD trigger
cycle

Serial

CCD trigger
window
(not highlighted)

Restarts CCD sampling automaticallyafter
measurement is completed.

White Whi-
te

Trigger Trigger

Type Type

Trigger

Black Black

Terminate
measurement
(C119)

Measurement result is valid 
at the end of a measurement

PC calculation 
condition

Parallel output
(Y0 to Y7)

Halt PC operation
during measurement

Halt PC operation
during measurement

When the object type is changed, 
all Y output and auxiliary relays
 turn OFF.

Parallel output is valid for 
PC control after the
measurement  result is 
determined.

When a trigger signal is input during 
sending object type change command, 
this command will be invalid.

READY output
(While measuring
 or setting = L)
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Binary 
method

Average light
level method

Gray search

When a sampled binary image changes (the white area exceeds 50%), the 
measurement is started.
- A change in a binary image means a change in a binary image from black 

(background) to white (workpiece) or from white (background) to black 
(workpiece).

When the average light level of a sampled image enters a specified
range, the measurement is started.

When the degree of match exceeds the specified value (threshold value), the 
measurement will start after the trigger event is detected.
- This is useful when workpieces have complicated shading and cannot be 

converted to binary or use a fixed brightness range.

On the [TYPE MEAS COND] menu, move the cursor to "I/O," and press the SET key.

1
2

�

[OBJECT TYPE I/O]    

[TYPE MEAS COND]

1OBJECT TYPE NO. 00(0~63)  NO  YES

1TRIG CCD START NO  YES(BIN  AVG-GRAYS  GRAY-SRC)
2CCD TRIG COND (TO NEXT SUB-MENU)
3SHUTTER SPEED 1/00060(1/30~1/10000)
4SERIAL OUTPUT ANY  BLOCK-ASSIGN
5SET SERIAL BLOCK BLOCK00  MEAS0  CAM1

OPS-MENU  SAVE  LOCK  TITLE  FINAL-CALC  FINAL-OUTPUT  I/O  SYSTEM

OPS-MENU  RETURN  LOCK

- The trigger window can be set in any position for each object type.
In the past, the position of an external sensor had to be adjusted every time the object type was
changed. However, since this function eliminates the necessity of physical position adjustments, the
changeover time can be reduced.

17-3 CCD trigger
[1] Outline

This function samples a specified part (trigger window) of an image captured by the CCD camera at
a high rate, and starts the measurement when the sampled image changes. Therefore, moving
objects can be measured without requiring an external trigger, such as a photo sensor.
To use this function, set the input/output the CCD trigger on the [I/O CONDITIONS] menu (pages 17-
1 to 17-16), and set item "1TRIG CCD START" and item "2CCD TRIG COND" on the [OBJECT
TYPE I/O] menu.  - See item (2).

- There are three methods for starting the measurement when there is a change in a sampled image,
i.e. a "binary method" and an "average light level method and "gray search."

Trigger window

 Feeding direction

Object type 2Object type 1

 Feeding direction

- The internal CCD trigger can be used with camera 1. (It cannot be used with camera 2.)
- An image that can be used to set the sample window conditions is obtained when the display mode

is switched from the through mode to the freeze mode.

[2] Setting procedure

1. Move the cursor to item "1TRIG CCD START" with the up and down keys, and press the SET
key.
- Move the cursor to "BIN," "AVG-GRAYS" or "GRAY-SRC" with the left and right keys, and press

the SET key.
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(2) When the gray scale search is selected
- When "GRAY-SRC" is selected

3. The settings from "REFERENCE IMG" to "CONTR.PIXEL" lines are the same as in the degree of
match inspection. - See page 5-3.

4. Move the cursor to "6MATCH LEVEL" using the up and down keys and press the SET key.
5. Move the cursor to the lower limit position using the left and right keys and press the SET key.
6. Move the cursor to a digit you want to change using the left and right keys.
7. Increase or decrease the number using the up and down keys.
8. Repeat steps 6 and 7 above to set other digits. After setting the all digits, press the SET key.
9. Move the cursor to the upper limit position using the left and right keys and press the SET key.

10. Repeat steps 6 to 8 above to set other digits.
11. Press the ESC key.

2. Move the cursor to item "2CCD TRIG COND" with the up and down keys, and press the SET
key.
- The [CCD TRIGGER COND] menu and a CCD trigger window will be displayed. The items

displayed will vary according to the setting in item "1TRIG CCD START."
(1) When the binary or average light level method is selected

3. Press the SEL key to change the image display mode from the through mode to the freeze mode,
and capture an image.

4. Move the cursor to item "1SIZE" with the up and down keys, and press the SET key.
- Set the CCD trigger window size.
- Select the "height" or "width" field with the left and right keys, set the height or width (pixel

count) with the up and down keys, and press the SET key.
The window size (height, width) must be 4 to 480 and 4 to 512 respectively.

- The smaller the window size, the shorter the CCD trigger sampling cycle.
When the shutter speed is 1/4000 sec. and the window size is 8 x 8 pixels, the sampling cycle is
approx. 4 ms.

5. Select "3UP.L COORD (upper left coordinate)" or "2UP.L COORD (upper left coordinate)" using
the up and down keys and press the SET key.
- Set the CCD trigger window position.
- After selecting the position with the direction keys, press the SET key.

6. Select "4THRESHOLD VALUE" or "3THRESHOLD VALUE" using the up and down keys and
then press the SET key.
- Set the threshold values for the CCD trigger window.
- Select the "U.LM" or "L.LM" with the left and right keys, set the threshold value (0 to 255) with

the up and down keys, and press the SET key.
7. When the "binary method" has been selected, move the cursor to item "5INVERT B/W" with the

up and down keys, and press the SET key.
- Select "YES" or "NO" with the left and right keys, and press the SET key.

When "NO" is selected, the CCD trigger will trip when an image changes from black to white.
When "YES" is selected, the CCD trigger will trip when an image changes from white to black.

8. Select "RETURN" and press the SET key.
- Move the cursor to the "SAVE" item on the [TYPE MEAS COND] menu in order to save the

parameters you have entered in the IV-S30 flash memory.

4

5
6
7

8

4
5
6

8

- When the BIN has been selected - When the AVG-GRAYS has been selected

[CCD TRIGGER COND]
1SIZE            Y 008(4~480)   X 008(4~512)
2EVALUATION             050%  AND  OR
3UP.L COORD            (248,232)
4THRESHOLD VALUE  U.LM255  L.LM100(0~255)
5INVERT B.W          NO  YES

OPS-MENU  RETURN  LOCK
OPS-MENU  RETURN  LOCK

[CCD TRIGGER COND]
1SIZE            Y 008(4~480)   X 008(4~512)
2UP.L COORD         (248,232)
3THRESHOLD VALUE  U.LM255  L.LM100(0~255)

    MEAS.AVG.GRAYS=119.2

1REFERENCE IMG
2REF-IMG AREA
3SEARCH AREA
4DTECT COORD
5CONTR.PIXEL
6MATCH LEVEL

NEW  EXIST000(001~006)
MOVE  UP.L(224,208)  LO.R(287,271)  REG  DISP
MOVE  UP.L(216,200)  LO.R(295,279)
CENTER  FREE(255,239)
1  2  3
+07000~+10000

OPS-MENU  RETURN  LOCK

4

3

5～8 9～10
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17-4 Setting for serial communications
When "PARALLEL+SERIAL+USB" (general purpose serial) has been specified in item "1MEAS INP I/
F" on the [I/O CONDITIONS] menu (page 17-1), and when "SERIAL" or "PC-LINK" has been specified in
item "3SERIAL OUTPUT" the serial communication conditions must be set on the [SET COMM
PARMS] menu.
- Set the items to match the communication conditions of the other device.

On the [SYSTEM COND] menu, move the cursor to item "2COMM.SET" and press the SET key.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM. SET (TO NEXT SUB-MENU)
3COMPUTER  LINK (TO NEXT SUB-MENU)

[SET COMM  PARMS]
1COMM.STANDARD RS232C  RS422(4-W  2-W)
2BAUDRATE(kbps) 2.4  4.8  9.6  19.2  38.4  57.6  115.2
3NO.OF DATA BITS 7  8BITS 
4PARITY CHECK EVEN  ODD  NO
5NO.OF STOP BITS 1  2BITS
6STATION  NO. 000(0~7F)

OPS-MENU  RETURN  LOCK
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17-5 Computer link
When "PC-LINK" has been specified in item "3SERIAL OUTPUT" on the [I/O CONDITIONS] menu
(page 17-1), the computer link conditions must be set on the [COMPUTER LINK] menu.

See Chapter 17 "Computer Link" for applicable models made by these manufacturers.
Note 1: Use an even address as the write start address.
Note 2: When 512 bytes are used for a write register on a Sharp model, select a write start address

from the following addresses.
09000, 19000, 29000, 39000, 49000, 59000, 69000, 79000, 89000 , 99000

Write address
(max. 512 bytes)

Station No.

Item Setting range

- Sharp: 09000 to 99776
- Mitsubishi: D0000 to D9999
- OMRON: DM0000 to DM9999

- Sharp: 00 to 37(8) *
- Mitsubishi: 00 to 31
- OMRON: 00 to 31

* In this book, octal notation is indicated by adding(8) 

On the [SYSTEM COND] menu, move the cursor to item "3 COMPUTER LINK" and press the SET key.

Select either FORM 1 or 4 for the control procedure.

　FORM 1 No line terminator

　FORM 4 With line terminators: "CR" + "LF"

Setting detailsMenu

Select either WW or QW for the block write command.

　WW Data writing address range: D0000 to D1023

　QW Data writing address range: D000000 to D008191
- In version 2.01, only "WW" was available.

- In version 2.01, only "FORM 1" was available.

5 BLK WRT
 COMMAND

4 CONTROL
 PROC.

If "SHARP" or "OMRON" is selected, items 4 and 5 will not be displayed.

Display when only "MITSUBISHI" is specified on "1PC MANUFACTURER" item.

[SYSTEM COND]

1I/O CONDITIONS (TO NEXT SUB-MENU)
2COMM. SET (TO NEXT SUB-MENU)
3CONPUTER  LINK (TO NEXT SUB-MENU)

[COMPUTER LINK]
1PC MANUFACTURER SHARP(COMM.PORT  LINK-MDL)  MITSUBISHI  OMRON
2STATION NO. 01
3WRITE TOP ADRS 09000 
4CONTROL PROC. FORM1  FORM4
5BLK WRT COMMAND WW QW

OPS-MENU  RETURN  LOCK
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09000

09001

・�
・�
・�

・�
・�
・�

・�
・�
・�

・�
・�
・

・�
・�
・

・�
・�
・

・�
・�
・

・�
・�
・

・�
・�
・

・�
・�
・�
・

D0000 DM0000

：�

：
： ：

： ：

・�
・�
・
：�

：

・�
・�
・

L

H

L

H

L

H

L

H

Termination code

Appended information

Output data from measurement No. 3
(block 0)

L

H

L

H

Data in a specified block

Sharp Mitsubishi OMRON Description

Result top write
address (* 2)

Result top write
address
+ 512 bytes
(* 2)

Sharp

09000 09300

Mitsubishi OMRON

D0000 DM0000
Result top write
address

19000 19300 D0256 DM0256
Top address of data
in specified blocks

17-6 Output block assignment (Computer link output and general
purpose serial output)
When measurement is controlled by a computer link or a communication interface (general purpose
serial IF: * 1), in addition to other block 0, blocks can be specified whose measurement data will be
output from the IV-S30 to a programmable controller or a personal computer.
  * 1 In the case of a communication interface (general purpose serial IF), output blocks can be

specified only when the measurement is started by a CCD trigger or a parallel IF signal and
the results are set by a general purpose serial IF signal. - See page 18-3.

Specify the settings above on the [OBJECT TYPE I/O] menu - See the next page.

[1] Data in specified blocks
(1) In the case of a computer link

Data in the specified blocks will be output after the data (block 0) from measurement numbers 0 to 4
is output by the write register of the PC. (See page 19-3.)

■■■■■ Write register map

 * 2 Set the result top write address in item "3 WRITE TOP ADRS" on the [COMPUTER LINK]
menu.  - See the preceding page.

 * 3 The top address to which the data in the specified blocks will be written is obtained by
adding 512 bytes to the result top write address.

- Setting examples for various manufacturers



17-22

Setting the Input/Output Conditions

17

[2] Setting (operating) procedure

1. Move the cursor to item "4 SERIAL OUTPUT" with the up and down keys, and press the SET key.
2. Move the cursor to "BLOCK-ASSIGN" using left and right keys and press the SET key.
3. Move the cursor to "5 SET SERIAL BLOCK" using up and down keys and press the SET key.
4. Enter the program No., camera No. and block No. of the measurement data to be output, using the left,

right, up and down keys.
- Specify a block number to be returned in addition to block 0 (00).
If block 00 is specified, data from block 00 will not be returned a second time.

5. After the settings are complete, press the SET key.

(2) When the measurement is started by a CCD trigger or a parallel I/F signal and the results are
output by a general purpose serial I/F signal
When the IV-S30 responds, data in a specified block is output after the output data (block 0) from the
measurement No. 0 to 4, in response to the measurement run command 2 (processing code 11

(H)
).

- See page 18-7 for details about 1 and 2.
Note: The response returned by the measurement run command 2 (processing code 11(H)) will not

contain the specified block.

4

2

On the [TYPE MEAS COND] menu, move the cursor to item "I/O" and press the SET key.

1
3

[TYPE MEAS COND]

[OBJECT TYPE I/O] 

1OBJECT TYPE NO. 00(0~63)  NO  YES

1TRIG CCD START NO  YES(BIN  AVG-GRAYS  GRAY-SRC)
2CCD TRIG COND (TO NEXT SUB-MENU)
3SHUTTER SPEED 1/00060(1/30~1/10000)
4SERIAL OUTPUT ANY  BLOCK-ASSIGN
5SET SERIAL BLOCK BLOCK00  MEAS0  CAM1

OPS-MENU  SAVE  LOCK  TITLE  FINAL-CALC  FINAL-OUTPUT  I/O  SYSTEM

OPS-MENU  RETURN  LOCK

�

■ Response

: 1 1

Object
type

Output evaluation
results

RC
(H)

RC
(L) Y15

Measurement 0

Measurement 0

Y1 …Y0

SC
(H)

SC
(L)

CR

1

Data in the
specified

block

M
ea

su
re

m
en

t 1

M
ea

su
re

m
en

t 2

M
ea

su
re

m
en

t 3

M
ea

su
re

m
en

t 4

Camera 1
data 2

Camera 2
data 2

Camera 1 Camera 2

Data from
measurement 1

data 2

Data from
measurement 2

data 2

Data from
measurement 3

data 2

Data from
measurement 4

data 2
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17-7 Setting the data output
When you communicate with the IV-S30 using a computer link or a serial communication interface
(general purpose serial IF) in the following conditions, perform steps (1) and (2) below to enable serial
output.
- Computer link: When outputting any data - Pages 19-3 and 19-4
- Communication interface (general purpose serial IF): When executing a measurement run command 4

(processing code 14
(H)

) - Pages 18-8 and 18-10
(1) Select "ANY" for the serial output

Select "ANY" in the "4SERIAL OUTPUT" item on the [OBJECT TYPE I/O] menu.
ËËËËË Setting procedure

(2) Select "YES" or "NO" for output data
Select "YES" or "NO" on the following menu screens that are displayed as "locked" screens to output
serial data. See the next page for instructions about how to lock the screen.

On the [TYPE MEAS COND] menu, move the cursor to item "I/O" and press the SET key.

1

2

[TYPE MEAS COND]

[OBJECT TYPE I/O]

1OBJECT TYPE NO.00(0~63)  NO  YES

1TRIG CCD START NO  YES(BIN  AVG-GRAYS  GRAY-SRC)

2CCD TRIG COND (TO NEXT SUB-MENU)

3SHUTTER SPEED 1/00060(1/30~1/10000)

4SERIAL OUTPUT ANY  BLOCK-ASSIGN

5SET SERIAL BLOCK BLOCK00  MEAS0  CAM1

OPS-MENU  SAVE  LOCK  TITLE  FINAL-CALC  FINAL-OUTPUT  I/O  SYSTEM

OPS-MENU  RETURN  LOCK

�

1. Move the cursor to
item "4 SERIAL
OUTPUT" with the up
and down keys, and
press the SET key.

2. Move the cursor to
"ANY" using left and
right keys and press
the SET key.

- The [EVALUATION COND] menu for individual 
measurement program

(When measuring positional deviation)

- The [DISTANCE&ANGLE COND] menu

- The "NUMERIC CALC COND" or "FINAL CALC 
COND" menu for individual measurement program

(When the numerical calculation condition
menu is displayed)　�

- When the serial output setting is "NO," no data 
(block 0) will be output (the space will be filled 
by the next item). 

[DIST&ANGLE COND]

     ［MENU］ [SERIAL OUTPUT]
1OBJECT     MENU YES
2DISTANCE NO.     MENU YES
3COND.1     MENU YES
4COND.2     MENU YES
5COND.3     MENU YES
6DISTANCE EVALUAT  MENU YES        NO
7RUN A TEST     MENU YES
8NUM-CALC     MENU YES
9OUT-COND     MENU YES

OPS-MENU SAVE  RETURN �

[EVALUATION COND]

  [MENU] [SERIALOUTPUT]
1CONDITION SET MENU YES
2X COORD(MDL0)　MENU YES NO
3Y COORD(MDL0)　MENU YES NO
4x DEVIATE(MDL0) MENU YES NO
5y DEVIATE(MDL0) MENU YES NO
6MATCH LVL(MDL0) MENU YES NO
7ANGULAR DEVIATE MENU YES NO
8X COORD(MD1) MENU YES NO�
9Y COORD(MDL1)　MENU YES NO�
0x DEVIATE(MDL1) MENU YES NO
qy DEVIATE(MDL1) MENU YES NO�
wMATCH LVL(MDL1) MENU YES NO

OPS-MENU  SAVE  RETURN� �

�

�

(To measure an object’s "distance" on the distance and angle condition menu)

[NUMERIC CALC]

 [MENU]    [SERIALOUTPUT]
1CALC RESULT MENU YES
2TYPE MENU YES
3FORMULA MENU YES 
4FUNCTION MENU YES
5UPR&LOW LIMIT MENU YES
6OUTPUT MENU YES NO
7RUN A TEST MENU YES

OPS-MENU  SAVE  RETURN�
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[NUMERIC CALC]

1CALC RESULT N00(0~15)  NO  YES
2TYPE COORD[X  Y]  DEVIAT[x  y]  MATCH[M]  

ANGL[B]  NUM-CAL[NC]  CNST[C]

3FORMULA REG0(0~7)  MDL0(0~1)  N00(0~15)
CNST0000.0  +  - * /        DEL END

4FUNCTION SUM  AVG  REG0~0(0~7)
5UPR&LOW LIMIT +0000000.0000~+0000000.0000
6OUTPUT NO  Y0(0~7)  C000(0~107)
7RUN A TEST (SET KEY)

OPS-MENU  RETURN  LOCK
1

2
3

[NUMERIC CALC]

 [MENU]    [SERIALOUTPUT]
1CALC RESULT MENU YES
2TYPE MENU YES
3FORMULA MENU YES 
4FUNCTION MENU YES
5UPR&LOW LIMIT MENU YES
6OUTPUT MENU YES NO
7RUN A TEST MENU YES

OPS-MENU  SAVE  RETURN�

Ë Setting procedure (when the numerical calculation conditions for measuring positional deviations is 
selected)

1. On the [NUMERIC CALC COND] menu, move the cursor to the "LOCK" item, and press the SET key.

2. Move the cursor to the "6OUTPUT" item using the up and down keys, and press the SET key.
3. Move the cursor to "NO" on the "SERIAL OUTPUT" column and select it to "YES" or "NO" using the up and 

down keys. Then, press the SET key.



18-1

Communication (General Purpose Serial Interface)

18

Chapter 18: Communication (General Purpose Serial Interface)

The IV-S30 can communicate with a personal computer that transmits commands and receives responses to
measurement execution commands.

18-1 List of processing functions
The following functions can be used for communication between the IV-S30 and a personal computer
(using the general-purpose serial interface).

* Table for the relationship between input and output
- Measurement started by a parallel or serial input

- Measurement started by CCD trigger
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18-2 Data flow
The data flow between the IV-S30 and a personal computer is shown below.

[1] Measurement execution 1: Command codes 10, 11, or 12
æ Select the measurement start input source = general purpose serial or parallel port

[2] Measurement execution 2: Response processing for command 11
æ Select  the measurement start method = CCD trigger, parallel or serial output = general

purpose serial
Note: When a CCD trigger is chosen as the measurement start input, the sample start must be

set to parallel or auto.

- You can specify the response block on the [OBJECT TYPE I/O] menu - see page 17-21.

æ Select  the measurement start method = CCD trigger, start sampling & output results =
general purpose serial

IV-S30

M
ea

su
rin

g �
(f

or
 e

ac
h 

ob
je

ct
 ty

pe
)

1 Receiving a command

2 Transmitting a response

Personal
computer

(measurement data, etc.)

CCD camera or 
programmable controller

Personal computer or 
programmable controller

IV-S30

M
ea

su
rin

g
(f

or
 e

ac
h 

ob
je

ct
 ty

pe
)

1 Inputting a trigger

2 Transmitting a response�
　(Command 11,
 　measurement data, etc.)

IV-S30

M
ea

su
rin

g �
(f

or
 e

ac
h 

ob
je

ct
 ty

pe
)

1 Inputting a trigger

2 CCD trigger
CCD camera

3 Transmitting
      a response�
�

CCD camera or 
programmable controller

Personal computer or 
programmable controller(Command 11, 

 measurement data, etc.)

(Start sampling CCD trigger.)
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IV-S30

O
pe

ra
tin

g

1 Receiving a command

2 Transmitting a response

Personal
computer

[3] Measurement execution 3: Command 14
æ Select measurement start input source = general purpose serial or parallel port

[Procedure] (1) Send packet number 0 → After measuring, send back the measurement code for
the first register and any specified data.

(2) Send the other packets, starting from number 1
 → - Send back the measurement code for the next register and any specified data.

- When there are no more measurement registers, send back the end code "F."

[4] Processing other than measurement execution processing
- MAIN OPS MENU: Any command can be processed, regardless of the measurement I/O

settings (measurement start, result output).
- Setting screens: Reading/writing a display image (commands 30, 31) and reading a binary

image (command 34) are available.

IV-S30

1 Receiving a command

2 Transmitting a response�
(Mesurement codes, mesurement data, etc.) Personal

computer

M
ea

su
rin

g �
(f

or
 e

ac
h 

ob
je

ct
 ty

pe
)

(Packet = 0: Measurement execution)

1 Receiving a command

2 Transmitting a response�
(Next mesurement codes, mesurement data, etc.)

(Packet = 1: No measurement execution)

:
:

MEASURE 0 CAMERA 1

MEASURE 0 CAMERA 2

MEASUREMENT 1

MEASUREMENT 2

MEASUREMENT 3

MEASUREMENT 4

Distance and angle measurement

Numerical calculation

Quit

5

6

7

F

0

1

2

3

4

Measurement code Setting Measurement code Setting

[(Response) measurement code]
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18-3 Communication format
The communication formats of the commands and responses between the IV-S30 and a personal
computer are outlined below.

*1 Station No.: 00 to 7F
(H)

*2 Processing code and text
- They depend on the contents of communication. - See pages 18-1 and 18-7 and after.
- On abnormal termination, no text is provided.

*3 Termination code
(H)

The termination code is a 2-digit hexadecimal number.
- When an output is sent through the general purpose serial I/F, 00

(H)
 is sent on normal

termination.
- On abnormal termination, a code other than 00

(H)
 is sent. - See page 20-3.

*4 Checksum code (SC
H
 and SC

L
)

To improve the reliability of the transmitted data, in addition to a parity check, error detection by a
checksum is used for error detection.
When the IV-S30 does not need to complete a checksum for error detection, use an @ (at sign:
ASCII code 40

(H)
) in each of the checksum codes SC

H
 and SC

L
 included in the command.

[Error detection using a checksum]
The ASCII code for each data byte, from the processing code to the end of text (prior to the
checksum code), is added. The final value is compared to the checksum code which is treated the
same way. If the two values are identical, the command is considered to be valid. I/F they are not
identical, an error has occurred during transmission.

H
ea

de
r

      ＊  ＊   　  　   ＊  ＊  ..............  ＊  ＊

H
ea

de
r

 SC
H

CR SC
L

 RC
H
 RC
L

TextTermination
code

Terminator

Processing code
Checksum codeChecksum codeChecksum codeChecksum codeChecksum code

Value increment range forValue increment range forValue increment range forValue increment range forValue increment range for
checksumchecksumchecksumchecksumchecksum

 SC
  H
 SC
  L

CR

Checksum codeChecksum codeChecksum codeChecksum codeChecksum code
Terminator

TextProcessing
code

       ＊  ＊  ＊  ＊  ............... ＊  ＊

Value increment range forValue increment range forValue increment range forValue increment range forValue increment range for
checksumchecksumchecksumchecksumchecksum

Ë Command

Ë Response

Ë Command

Ë Response

      ＊  ＊  ＊   ＊  ...............  ＊  ＊ 　　　

H
ea

de
r

 SC
 H
 SC
L

CR

Checksum code

Terminator

Text
H

ea
de

r

 SC
L

 RC
H
 RC
L

Text

*4*2Processing
code

*2

Termination
code

*2*3
Terminator

*2

Processing code

*4
Checksum code

 SC
H

CR

Station
No.

*1
Station
No.

Station
No.

 :

*1

Station
No. :       ＊   ＊   　  　  ＊  ＊                   ＊  ＊...............

Station
No. :

Station
No.

Station
No. :

Station
No.
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[Method for creating a checksum code]
The ASCII code for each byte of data, from the processing code to the end of text (prior to the
checksum code) is added together. The lower 1 byte of this sum is divided into the upper 4 bits and
the lower 4 bits. The hex character (0 to F) is converted to the ASCII code for that character and
sent as one byte. Thus the checksum code consists of two bytes.

- This manual uses the following notation to represent addresses and set values.

Octal numberI ......................... (8) Ex. 377
(8)

Decimal number ......................None Ex. 255

Hexadecimal number ............. (H) Ex. FF
(H)

: 1 0 0 1 C 2 CR

1.................31
0.................30
0.................30
1.................31

C2
Checksum

code

ASCLII data

: C2

Ex. 1 Command for the measurement 
execution function 1 (code 10(H))

Station
No.

Station
No.: 1 A 1 6 4 0 CRE61

1.................31
A................41
1.................31
6.................36
4.................34
0.................30
1.................31

16E
Checksum

code

ASCLII data

: 6E

Ex. 2 Command for the measurement 
execution function 7 (code 1A(H))

Note
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18-4 Processing functions
[1] Measurement execution functions

(1) Measurement execution function 1: code 10(H)
This command will cause the IV-S30 to execute all of the measurement programs for a specified
object type. (You can specify the camera to use for measurements.)
The results in the ladder outputs (Y00 to 15) will be sent back as the response.
On page 18-1 you can see how each command affects the various inputs and outputs.

- Object type → Object type to measure: 00 to 1F
- Execution camera number → 0: Both cameras 1 and 2;   1: Camera 1 only;   2: Camera 2 only
- Final output evaluation result (Y0 to Y15) → 0: NG or unspecified, 1: OK
- Data flow - See page 18-3

(2) Measurement execution function 2: code 11(H)
This command will cause the IV-S30 to execute all of the measurement programs for a specified
object type. (You can specify the camera to use for measurements.)
The results in the ladder outputs (Y00 to 15) and the measurement data in block 0 of each
measurement will be sent back as the response.
On page 18-1 you can see how each command affects the various inputs and outputs.

- Object type  → Object type to measure: 00 to 3F
- Execution camera number → 0: Both camera 1 and 2;   1: Camera 1 only;   2: Camera 2 only
- Final Output evaluation result (Y0 to Y15)  → 0: NG or unspecified, 1: OK
- 1 → Measurement programs 0 to 4

0 = none, 1 = positional deviation measurement, 2 = degree of match inspection,
3 = lead inspection, 4 = BGA/CSP inspection, 5 = area measurement by binary conversion,
6 = object counting by binary conversion, 7 = object identification by binary conversion,
8 = point measurement, 9 = multiple positions measurement, A = multiple degree of
inspections

- 2 → Measurement data
Only the data in block 0 of a measurement program is output. (For details about the data
arrangement in a block, see the section "Measurement data blocks" in Chapter 19, "Computer
link.")

- Data flow - See page 18-3

Ë Response
Final output

evaluation result

Y15Y1 …�Y0

: 1 0

: 1 0

SC
(H)

SC
(L)

RC
(H)

RC
(L)

Ë Command

CR

SC
(H)

SC
(L)

CR

Object
type

Object
type

Station
No.

Station
No.

E
xe

cu
tio

n
ca

m
er

a

E
xe

cu
tio

n
ca

m
er

a

Ë Response

:

:

1

1 1

1

Final output
evaluation result

RC
(H)

RC
(L) Y15Y1 …�Y0

SC
(H)

SC
(L)

CR
Data on

measure-
ment 1 2

Data on
measure-
ment 2 2

Data on
measure-
ment 3 2

Data on
measure-
ment 4 2

1

Ë Command

Object
type

Object
type

SC
(H)

SC
(L)

CR

Measure-
ment 0

Measurement 0

M
ea

su
re

-
m

en
t 1

M
ea

su
re

-
m

en
t 2

M
ea

su
re

-
m

en
t 3

M
ea

su
re

-
m

en
t 4

C
am

er
a 

1

C
am

er
a 

2

Camera 1
data 2

Camera 2
data 2

Station
No.

Station
No.

E
xe

cu
tio

n
ca

m
er

a

E
xe

cu
tio

n
ca

m
er

a
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(3) Measurement execution function 3 : code 12(H)
This command will cause the IV-S30 to execute all of the measurement programs for a specified
object type. (You can specify the camera to use for measurements.)
The results in the ladder outputs (Y00 to 15) and the results from a specified block in a specified
measurement will be sent back as the response.
On page 18-1 you can see how each command affects the various inputs and outputs.

- Object type → Object type to measure: 00 to 3F
- Execution camera number → 0: Both camera 1 and 2;   1: Camera 1 only;   2: Camera 2 only
- Final output evaluation result (Y0 to Y15)  → 0: NG or unspecified, 1: OK
- 1 → Specified block data (For details about the data arrangement in a block, see the section

"Measurement data blocks" in Chapter 19, "Computer link.")
- Data flow - See page 18-3

(4) Measurement execution function 4: code 14(H)
This command will cause the IV-S30 to execute all of the measurement programs for a specified
object type. (You can specify the camera to use for measurements.)
Any numerical data selected by the IV-S30 can be output as the response.
On page 18-1 you can see how each command affects the various inputs and outputs.

- 1 → 0: Execute/read, 1: Read
- Object type → Object type to measure: 00 to 1F
- Execution camera number → 0: Both camera 1 and 2;   1: Camera 1 only;   2: Camera 2 only
- Measurement code (response)

SC
(H)

SC
(L)

RC
(H)

RC
(L)

CRY15
Specified
block data

1
Y1Y0

M
ea

su
re

-
m

en
t

■ Response
Final Output

evaluation result
…�: 1 2

: 1 2 SC
(H)

SC
(L)

■ Command

CR

Object
type

Object
type

Block
No.

Station
No.

Station
No.

E
xe

cu
tio

n
ca

m
er

a

E
xe

cu
tio

n
ca

m
er

a

- Measurement Number → A measurement
number that outputs numerical data (MEASURE 0
CAMERA 1: 0, MEASURE 0 CAMERA 2: 1, and
MEASUREMENT 1 to 4: 2 to 5)

- Block  → Specified block from which the data of a
specified measurement function will be output.

- Specifications for any output data - See page 18-16. Chapter 18-16, "Computer link."
- Data flow - See page 18-4.

MEASURE 0 CAMERA 1

MEASURE 0 CAMERA 2

MEASUREMENT 1

MEASUREMENT 2

MEASUREMENT 3

MEASUREMENT 4

Distance and angle measurement

Numerical calculation

Quit

5

6

7

F

0

1

2

3

4

Measurement code Setting Measurement code Setting

■ Response

:

:

1

1 4

4 RC
(H)

RC
(L)

SC
(H)

SC
(L)

CR

1

■ Command

Object
type

Object
type

SC
(H)

SC
(L)

CR

M
ea

su
re

-
m

en
t c
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e 

Station
No.

Station
No.

E
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cu
tio

n
ca

m
er

a

E
xe

cu
tio

n
ca

m
er

a

Any numerical data
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[2] Result reading
Data from the last measurement is read. (No instruction is sent to execute an operation.)
For details about the measurement data blocks, see the section "Measurement data blocks" in
"Chapter 19: Computer link."

(1) Measurement data reading function 1: code 20(H)
This command will cause the IV-S30 to read the results of the last measurement.
The results in the ladder outputs (Y00 to 15) will be sent back as the response.
This command is effective regardless of the measurement input specified.

Ë Response
Final output

evaluation result

Y15Y1 …�Y0

: 2 0

: 2 0

SC
(H)

SC
(L)

RC
(H)

RC
(L)

Ë Command

CR

SC
(H)

SC
(L)

CR

Object
type

Station
No.

Station
No.

E
xe

cu
tio

n
ca

m
er

a

- Object type → Object type for which the measurement was executed: 00 to 1F
- Executed camera number → 0: Both camera 1 and 2;   1: Camera 1 only;   2: Camera 2 only
- Final output evaluation result (Y0 to Y15)  → 0: NG or unspecified, 1: OK

Ë Response

:

:

2

2 1

1

Final output
evaluation result

RC
(H)

RC
(L) Y15Y1 …�Y0

SC
(H)

SC
(L)

CR
Data on

measure-
ment 1 2

Data on
measure-
ment 2 2

Data on
measure-
ment 3 2

Data on
measure-
ment 4 2

1

Ë Command

Object
type

SC
(H)

SC
(L)

CR

Measure-
ment 0

Measurement 0

M
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su
re

-
m

en
t 1
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re

-
m
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t 2
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re

-
m

en
t 3

M
ea

su
re
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m

en
t 4

C
am

er
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1

C
am
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2

Camera 1
data 2

Camera 2
data 2

Station
No.

E
xe

cu
tio

n
ca

m
er

a

(2) Measurement data reading function 2: code 21(H)
This command will cause the IV-S30 to read the results of the last measurement.
The results in the ladder outputs (Y00 to 15) and the measurement data in block 0 of each
measurement will be sent back as the response.
This command is effective regardless of the measurement input specified.

- Object type → Object type for which the measurement was executed: 00 to 1F
- Executed camera number → 0: Both camera 1 and 2;   1: Camera 1 only;   2: Camera 2 only
- Final Output evaluation result (Y0 to Y15)  _ 0: NG or unspecified, 1: OK
- 1 → Measurement programs 0 to 4

0 = none, 1 = positional deviation measurement, 2 = degree of match inspection,
3 = lead inspection, 4 = BGA/CSP inspection, 5 = area measurement by binary
conversion, 6 = object counting by binary conversion, 7 = object identification by
binary conversion, 8 = point measurement, 9 = Multiple positions measurement,
A = Multiple degree of inspections

- 2 → Measurement data
Only the data in block 0 of a measurement program is output.
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(3) Measurement data reading function 3: code 22(H)
This command will cause the IV-S30 to read the results of the last measurement.
The results in the ladder outputs (Y00 to 15) and the measurement data in block 0 of each
measurement will be sent back as the response.
This command is effective regardless of the measurement input specified.

- Object type → Object type for which the measurement was executed: 00 to 3F
- Executed camera number → 0: Both camera 1 and 2;   1: Camera 1 only;   2: Camera 2 only
- Final Output evaluation result (Y0 to Y15)  → 0: NG or unspecified, 1: OK
- 1 → Specified block data

SC
(H)

SC
(L)

RC
(H)

RC
(L)

CRY15
Specified
block data

1
Y1Y0

M
ea

su
re

-
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■ Response
Final output

evaluation result
…�: 2 2

: 2 2 SC
(H)

SC
(L)

■ Command
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Object
type

BlockStation
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No.

E
xe
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m
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a

(4) Measurement data reading function 4: code 24(H)
This command will cause the IV-S30 to read the results of the last measurement.
Any numeric value data will be output as a response. - See page17-23.
This command is effective regardless of the measurement input specified.

- Object type → Object type for which the measurement was executed: 00 to 3F
- Executed camera number → 0: Both camera 1 and 2;   1: Camera 1 only;   2: Camera 2 only

- Measurement Number → A measurement number that
outputs numerical data (MEASURE 0 CAMERA 1: 0,
MEASURE 0 CAMERA 2: 1, and MEASUREMENT 1 to
4: 2 to 5)

- Block  → Specified block from which the data of a
specified measurement function will be output.■ Response

:

:

2

2 4

4 RC
(H)

RC
(L)

SC
(H)

SC
(L)

CR

■ Command
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CR

M
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-
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No.
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Any numerical data

MEASURE 0 CAMERA 1

MEASURE 0 CAMERA 2

MEASUREMENT 1

MEASUREMENT 2

MEASUREMENT 3

MEASUREMENT 4

Distance and angle measurement

Numerical calculation

5

6

7

0

1

2

3

4

Measurement code Setting Measurement code Setting

[(Response) measurement code]

- Specification for any output data - See page 18-16
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(5) Illuminance level reading: code 28(H)
The illuminance level measured by the illuminance monitor function and the evaluation result are
read.

- Camera No. → 0: camera 1, 1: camera 2
- Object type  → Object type for which the measurement was executed: 00 to 3F
- Result          → 0: NG, 1: OK
- Illuminance  → 000.0 to 255.0

Ë Response

: 2 8 RC
(H)

RC
(L)

Illuminance

102 101 100 10-1 SC
(H)

SC
(L)

CR

R
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t

: 2 8 SC
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Ë Command
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Station
No.

E
xe
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tio

n
ca

m
er

a

(6) Corrected light level reading: code 29(H)
The corrected light level measured by the illuminance monitor function, the evaluation result and
preset reference light level are read.

- Object type → Object type for which the measurement was executed: 00 to 3F
- Result → 0: NG, 1: OK
- Corrected light level → Corrected light level (±0 to 255.0)
- Reference light level → Light level used as the criterion (0 to 255.0)

Ë Response

: 2 9 RC
(H)

RC
(L)

Corrected
light level

Reference
light level

±�102 101 100 102 101 10010-1 10-1 SC
(H)

SC
(L)

CR

R
es
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t

: 2 9 SC
(H)

SC
(L)

Ë Command

CR

Object
type

Station
No.

Station
No.

E
xe

cu
tio

n
ca

m
er

a

- Camera No. → 0: camera 1, 1: camera 2
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[3] Setting, initialization, and diagnosis of the operation screen
Shown below are only the commands and responses of these processing functions.

Ë Response

: 5 0 SC
(H)

SC
(L)

CR

: 5 0

Ë Command

SC
(H)

SC
(L)

CR

RC

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

(H)
RC
(L) 1

Ë Response

: 5 1 SC
(H)

SC
(L)

CR

: 5 1

Ë Command

SC
(H)

SC
(L)

CR

RC
(H)

RC
(L)

Read
operation
screen lock 
status

50

Process
codeProcess function Communication format

1Set
operation
screen lock
status

51

: 5 2 SC
(H)

SC
(L)

Ë Response

CR1

1

: 5 2

Ë Command

SC
(H)

SC
(L)

CR

RC
(H)

RC
(L)

Read from the 
English or 
Japanese 
display 

52

: 5 3 SC
(H)

SC
(L)

Ë Response

CR

: 5 3

Ë Command

SC
(H)

SC
(L)

CR

RC
(H)

RC
(L)

Set items on 
the English or 
Japanese 
display

53

: 5 4

Ë Command

SC
(H)

SC
(L)

CR

Ë Response

: 5 4 SC
(H)

SC
(L)

CRRC
(H)

RC
(L)

: 5 5

Ë Command

SC
(H)

SC
(L)

CR

Ë Response

: 5 5 SC
(H)

SC

Object
type

Object
type

(L)
CRRC

(H)
RC
(L)

Read object 
type number 54

Assign object 
type number 55

In
di

vi
du

al
 c

on
di

tio
ns

1→Operation screen lock
0 : Iock OFF
1 : Iock ON

1→Operation screen lock
0 : Iock OFF
1 : Iock ON

1→English or Japanese display 
0 : Japanese
1 : English

1→English or Japanese display 
0 : Japanese
1 : English

1→Type number(00 to 3F)

1→Type number(00 to 3F)
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Ë Response

: 5 6 SC
(H)

SC
(L)

CR

: 5 6

Ë Command

SC
(H)

SC
(L)

CR

RC
(H)

RC
(L)

Ë Response

: 5 7 SC
(H)

SC
(L)

CR

: 5 7

Ë Command

SC
(H)

SC
(L)

CR

RC
(H)

RC
(L)

Read the 
image status 56

Process
codeProcess function Communication format

Set the image 
status 57

: 5 8 SC
(H)

SC
(L)

Ë Response

CR

: 5 8

Ë Command

SC
(H)

SC
(L)

CR

RC
(H)

RC
(L)

Read out 
image camera 
condition

58

: 5 9 SC SC
(L)

Ë Response

CR

: 5 9

1

1

2

2

Ë Command

SC
(H)

SC
(L)

CR

RC
(H) (H)

RC
(L)

Set output 
image camera 
condition

59

Shutter speed

: 5 A

Ë Command

SC
(H)

SC
(L)

CR

Ë Response

: 5 A

Shutter speed

SC
(H)

SC
(L)

CRRC
(H)

RC
(L)

: 5 B

Ë Command

SC
(H)

SC
(L)

CR

Ë Response

: 5 B SC
(H)

SC
(L)

CRRC
(H)

RC
(L)

Read the 
shutter speed 
for each object 
type

5A

Set the shutter 
speed for each 
object type

5B

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

Station
No.

O
ut

pu
t

B
rig

ht
ne

ss

O
ut

pu
t

B
rig

ht
ne

ss

In
di

vi
du

al
 c

on
di

tio
ns

1→Output 
0 : Freeze 
1 : Through

2→Light 
0 : Full
1 : Half

1→Output 
0 : Freeze
1 : Through

1→Camera 1 
2→Camera 2

4 X1 : No
8 X1 : Full image 
X2 1 to X2 8 : Partial imag
  (X1 = 1 to 8
   X1 = 1 to 3 , 5 to 7 )

1→Camera 1 
2→Camera 2

1→Shutter speed
(001E to 2710(H) : 1/30 to 1/10000)

1→Shutter speed
(001E to 2710(H) : 1/30 to 1/10000)

4 X1 : No
8 X1 : Full image
X2 1 to X2 8 : Partial image
  (X1 = 1 to 8
   X1 = 1 to 3 , 5 to 7 )

2→Light 
0 : Full
1 : Half
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Ë Response

Ë Response

: 5 C SC
(H)

SC
(L)

CR

: 5 C

Ë Command

SC
(H)

SC
(L)

CR

RC
(H)

RC
(L)

Y
ea

r

(H)

Y
ea

r

(L)

M
on

th

M
on

th

(H) (L)

D
ay

D
ay

(H) (L)

M
in

-

(H)

M
in

-

(L)

H
ou

r

H
ou

r

(H) (L)

S
ec

-

(H)

S
ec

-

(L)

: 5 D SC
(H)

SC
(L)

CR

Ë Command

RC
(H)

RC
(L)

Read the time 5C

Process
codeProcess function Communication format

Set the time 5D

Ë Response

: 5 E

Ë Command

SC

M
ea

su
re

-
m

en
t N

o.

(H)
SC
(L)

CR

Register a 
reference 
image

5E

: 6 0 SC SC
(L)

Ë Response

CR

: 6 0 1

Ë Command

SC
(H)

SC
(L)

CR

RC
(H)

RC
(L)

Initialize all 
paramenters 60

: 6 8

Ë Command

SC
(H)

(H)

SC
(L)

CR

Ë Response

Ë Command

Ë Response

Self diagnositc 68

Reset 69

Station
No.

Station
No.

: 5 D SC
(H)

SC
(L)

CRRC
(H)

RC
(L)

Y
ea

r

(H)

Y
ea

r

(L)

M
on

th

M
on

th

(H) (L)

D
ay

D
ay

(H) (L)

M
in

-

(H)

M
in

-

(L)

H
ou

r

H
ou

r

(H) (L)

S
ec

-

(H)

S
ec

-

(L)

Station
No.

Station
No.

: 5 E SC
(H)

SC
(L)

CRRC
(H)

RC
(L)

Station
No.

Station
No.

Station
No.

Station
No.

: 6 8 SC SC
(L)

CRRC
(H)

RC
(L) (H)

Station
No.

Station
No.

: 6 9 SC
(H)

SC
(L)

CR

: 6 9 SC SC
(L)

CRRC
(H)

RC
(L) (H)

Station
No.

Station
No.

In
di

vi
du

al
 c

on
di

tio
ns

1→Initialize memory 
0 : Flash memory and RAM
1 : RAM
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Ë Response

: 7 0

Ë Command

SC
(H)

SC
(L)

CR

Read the 
manual 
measurement 
coordinates

70

Process
codeProcess function Communication format

Set the manual 
measurement 
coordinates

71
Ë Response

Ë Command

: 7 0
1

SC
(H)

SC
(L)

CR

Station
No.

: 7 1 SC
(H)

SC
(L)

CRRC
(H)

RC
(L)

RC
(H)

RC
(L)

Station
No.

Station
No.

2 3 4

: 7 0
1

SC
(H)

SC
(L)

CR

Station
No.

2 3 4

1 → X coordinate of the 0th detection
 (000 to 511) 

2 → Y coordinate of the 0th detection
 (000 to 479)

3 → X coordinate of the 1st detection
 (000 to 511)

4 → Y coordinate of the 1st detection
 (000 to 479)

1 → X coordinate of the 0th detection
 (000 to 511) 
2 → Y coordinate of the 0th detection

 (000 to 479)
3 → X coordinate of the 1st detection

 (000 to 511)
4 → Y coordinate of the 1st detection 

(000 to 479)
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[4] Setting numerical date of the any output measuring
Numerical data of the any setting of the response at measuring (code 14

(H)
: page 18-8) and reading

measurement data 4 (code 24(H): page 18-10) is as follows.

[Ex.] A numerical data of the any setting when outputting coordinate X and coordinate Y with the
positional deviation measurements.

: 2 4 RC
(H)

RC
(L)

SC
(H)

SC
(L)

CR

[Any type of numerical data]

Object
type

M
ea

su
re

-
m

en
t c

od
e 

Output 
code
21

Station
No.

E
xe

cu
tio

n
ca

m
er

a

Any numerical data

Registeration 0
(Model 1) : :

1 → Delimiter between output data:","(Space 20(H) + comma 2C(H))
2 →Output code list
3 →Numeric result data
          Output only the registered data in each specified 
          measurement, in register order.

Registeration 0
(Model 0)

Registeration N
(Model 1) ,    0   30   2

Registeration 0
(Model 0)

Registeration N
(Model 1)

Note: A maximum of 1 K bytes data is allowed.

[Ex.] Response to code 24

,

Numeric result data3

Æ Æ Æ Æ Æ Codes and number of bytes of output data
1.Result of each measurement program

atadtuptuO margorptnemerusaeM

tuptuofodniK

hctamfoeergeD 10 2 O O
XetanidrooC 20 2 O O
YetanidrooC 30 2 O O

XnoitaivedetanidrooC 40 2 O
YnoitaivedetanidrooC 50 2 O

elgnA 60 2 O
1levelthgilegarevA 70 2 O

stcejboforebmuN 80 2 O O O O O O

ecnatsiD
.XAM 90 2 O
.NIM A0 2 O

htdiwdaeL
.XAM B0 2 O
.NIM C0 2 O

/htgneldaeL
2htdiwdael

.XAM D0 2 O
.NIM E0 2

aeralatoT 01 4 O O O O

hcaefoaerA
lebal

.RUC 11
4

O
.XAM 21 O
.NIM 31 O

etanidroocX
ytivargfo

-natsiD/retnec
neewtebec

ytivarg
Xsretnec

FO.RTC
YTIVARG 41

2

O

.XAM

.TSID 51 O

.NIM
.TSID 61 O

etanidroocY
ytivargfo

-natsiD/retnec
neewtebec

ytivarg
Ysretnec

FO.RTC
YTIVARG 71

2

O

.XAM

.TSID 81 O

.NIM
.TSID 91 O

retemaidtelliF
X

.RUC A1
2

O
.XAM B1 O
.NIM C1 O

P
o

in
t

m
ea

su
re

m
en

t

O
u

tp
u

t
co

d
e

P
o

si
ti

o
n

al
d

ev
ia

ti
o

n

D
eg

re
e 

o
f

m
at

ch

L
ea

d
in

sp
ec

tio
n

B
G

A
/S

P
in

sp
ec

tio
n

A
re

a 
m

ea
su

re
m

en
t

b
y 

b
in

ar
y

co
n

ve
rs

io
n

O
b

je
ct

 c
o

u
n

ti
n

g
b

y 
b

in
ar

y
co

n
ve

rs
io

n
O

b
je

ct
id

en
ti

fi
ca

ti
o

n
 b

y
b

in
ar

y 
co

n
ve

rs
io

n

N
o

. o
f

b
yt

es

M
u

lt
ip

le
 p

o
si

ti
o

n
s

m
ea

su
re

m
en

t

M
u

lt
ip

le
 d

eg
re

e 
o

f
m

at
ch

 in
sp

ec
ti

o
n

s
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tuptuofodniK edoctuptuO setybfo.oN
ecnatsiD 03 2

elgnA 13 2

1yrailixuA
XetanidrooC 23

4
elgnA 33

2yrailixuA
YetanidrooC 43

4
htgnelecilsY 53

tuptuofodniK edoctuptuO setybfo.oN
1AREMAC0ERUSAEM

04 4

2AREMAC0ERUSAEM
1TNEMERUSAEM
2TNEMERUSAEM
3TNEMERUSAEM
4TNEMERUSAEM

noitaluclaclaniF

atadtuptuO margorptnemerusaeM

tuptuofodniK

retemaidtelliF
X

.RUC A1
2

O
.XAM B1 O
.NIM C1 O

retemaidtelliF
Y

.RUC D1
2

O
.XAM E1 O
.NIM F1 O

elgnasixaniaM 02 2 O
retemireP 12 4 O

hctamfoeergeD 22 2 O O
XetanidrooC 32 2 O O
YetanidrooC 42 2 O O

latot(1levelthgilegarevA
)secnereffidlevelthgilfo 52 2 O

2levelthgilegarevA 82 1 O
etihwdnakcalB 92 1 O

stcejboetihwgnitnuoC A2 2 O
sretsigerforebmuN B2 2 O

XtniopretneC C2 2 O

YtniopretneC D2 2 O

P
o

in
t

m
ea

su
re

m
en

t

O
u

tp
u

t 
co

d
e

P
o

si
ti

o
n

al
 d

ev
ia

ti
o

n

D
eg

re
e 

o
f 

m
at

ch
in

sp
ec

ti
o

n

L
ea

d
in

sp
ec

tio
n

B
G

A
/S

P
in

sp
ec

tio
n

A
re

a 
m

ea
su

re
m

en
t 

b
y

b
in

ar
y 

co
n

ve
rs

io
n

O
b

je
ct

 c
o

u
n

ti
n

g
 b

y
b

in
ar

y 
co

n
ve

rs
io

n

O
b

je
ct

 id
en

ti
fi

ca
ti

o
n

 b
y

b
in

ar
y 

co
n

ve
rs

io
n

N
o

. o
f 

b
yt

es

M
u

lt
ip

le
 p

o
si

ti
o

n
s

m
ea

su
re

m
en

t

M
u

lt
ip

le
 d

eg
re

e 
o

f
m

at
ch

 in
sp

ec
ti

o
n

s

2. Results of the distance and angle measurement

3. Numeric calculation results
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A programmable controller (hereafter referred to as a PC) can be connected to the IV-S30, so that the computer
link can be used to have the IV-S30 execute measurements.

19-1 Compatible models
The IV-S30 is applicable with the computer links for the following models of Sharp, Mitsubishi and
OMRON.

Chapter 19: Computer Link

JW20H - Communication port in the JW-22CU
- JW-21CM (link module)

Sharp

JW50H/70H/100H

AnA, AnN (AJ71C24-Sx)
A1S (A1SJ71C24)
A0J2 (A0J72C24-S1)

Mitsubishi

C1000H (C500-LK203)
C200H RS-232C (C200H-LK201)
C200H RS-422 (C200H-LK202)
CV1000

CVM1

OMRON

- CV CPU  link port
- CV500-LK201

- CV CPU  link port
- CV500-LK201

J-board - Host communication port in models Z-311J/312J
JW10 - Communication port in models JW-1324K/1342K/1424K/1442K/

  1624K/1642K, MMI port

JW30H

- Communication port in models JW-70CUH/100CUH
- JW-10CM (link module)

- Communication port of JW-32CUH/33CUH
- Communication port in models JW-32CUH1/33CUH1/33CUH2/33CUH3
- JW-21CM (link module)
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19-2 Data flow
Specify the CCD-TRIG (camera 1) or the PARALLEL (parallel interface) as the source of the MEAS INP
I/F (measurement start input) signal. - See Chapter 17 "Setting the Input/Output Conditions."
The data flow for a measurement start input (CCD trigger/parallel) signal and an object type change
command (parallel) is shown below.

IV-S30
M

ea
su

rin
g 1 Enter measurement start signal. 

     (CCD trigger/parallel)

3 Receive a completion response.

2 Write measurement data.

PC

2,3: Computer link

CCD camera or PC

The block of measurement data to be written from the IV-S30 to the PC, in step 2, can be specified on
the [OBJECT TYPE I/O] menu. - See page 17-21

ËËËËË When a Sharp PC is connected
The IV-S30 sends write enable command (EWR) to the PC in the following cases.
- When the power is applied to the IV-S30.
- When a Sharp PC is selected.
- When a write mode nonconformity error (code 10

(H)
) occurs after a result write command (WRG) is

transmitted (when the power is disconnected from the PC).

ËËËËË When a Mitsubishi or OMRON PC is connected
The data in items 2 and 3 are divided into packets for transmission.
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19-3  Register setting
Use PC register (writing: up to 512 bytes) to provide the IV-S30 with a computer link.

Setting item Applicable range of address

Write register
 (up to 512 bytes)

- Sharp: 09000 to 99776

- Mitsubishi

- OMRON: DM0000 to DM9999

See page 17-20

09000

09001

09002

09003

09004

09005

09006

09007

09010

09011

09012

09013

09014

09015

:

:
: :

D0000

D0001

D0002

D0003

D0004

D0005

D0006

DM0000

DM0001

DM0002

DM0003

DM0004

DM0005

DM0006

:

:
: :

:

:
: :

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

L

H

Termination code (00(H): normal termination, codes 
other than 00(H)abnormal termination - See page 18-3.)

Appended information (error code in an error response)

Object type number (0 to 63: 00 to 3F(H))

Measurement number when outputting results (0 to 5)

Result output (Y0 to Y15)

Measurement function 0 using camera 1

Measurement function 0 using camera 2

Measurement function 1

Measurement function 2

Measurement function 3

Measurement function 4  

Output data from measurement 0 camera 1 (block 0)

　　　:

Output data from measurement 0 camera 2 (block 0)

　　　:

Output data from measurement 1 (block 0)

　　　:

Output data from measurement 2 (block 0)

　　　�

Output data from measurement 3 (block 0)

　　　:

           :

Output data from measurement 4 (block 0)

　　　:

Sharp Mitsubishi OMRON Contents

*1

*4

*3

*2

*5

*6

:

:

:

19000

19001
D0256

L

H

L

H
DM0256

:

: : :

:

:

*7
Assigned block data

:

:

:

:

: :

::

*1 to *7 - See the next page.
The register map shown above is established when the write start addresses have been set as shown
below.

Manufacturer

Write start address

Sharp

09000

Mitsubishi

D0000

OMRON

DM0000

Enter the write start address in item 3WRITE TOP ADRS, on the [COMPUTER LINK] menu, under the
[SYSTEM COND] menu.

Note 1: When a Sharp PC is used, specify an even address for the write start address.
Note 2: When 512 bytes are used for the write register in a Sharp PC, use one of the following write

start addresses.
09000, 19000, 29000, 39000, 49000, 59000, 69000, 79000, 89000, 99000

ËËËËË Write register map
The write register contains the following data.
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*1 When the termination code is 08
(H)

 (received an error response), the error code is contained in the
appended information. (Example: 0A

(H)
 on a Sharp PC = parity error)

*2  Measurement number when outputting the results
00

(H)
 = Measurement 0, Camera 1, 01

(H)
 = Measurement 0, Camera 2, 02

(H)
 = Measurement 1,

03
(H)

 = Measurement 2, 04
(H)

 = Measurement 3, 05
(H)

 = Measurement 4

*3 Result output (Y0 to Y15)

*4 Measurement program for measurement 0
00

(H)
 = none, 01

(H)
 = positional deviation measurement

*5 Measurement programs for measurements 1 to 4
00

(H)
 = none, 01

(H)
 = positional deviation measurement, 02

(H)
 = degree of match inspection,  03

(H)
 =

lead inspection, 04
(H)

 = BGA/CSP inspection, 05
(H) 

= area measurement by binary conversion,
06(H) = object counting by binary conversion, 07(H) = object identification by binary conversion, 08(H)
= point measurement, 09

(H) 
= Multiple position measurement, 0A

(H) 
= Multiple degree of match

inspections
*6 Output data from measurements 0 to 4 (block 0)

The data output will vary according to whether "ANY" or "BLOCK-ASSIGN" was selected on the
SERIAL OUTPUT item. - Pages 17-21 to 17-24
Ë When a block is specified
- The measurement data from measurement numbers 0 to 4 in block 0 is output. (Max. 496

bytes).
- Measurement numbers that have not been specified will not output any data. (The space will be

filled by the next item. Max. 500 bytes.)
- See pages 19-6 to 19-14, for details about the measurement data in block 0.
Ë When "ANY" is selected for the output

-See page 19-17.
*7 Assigned block data

When the SERIAL OUTPUT item is set to "BLOCK-ASSIGN," the IV-S30 wil output the
measurement result data in the specified block number. When the SERIAL OUTPUT item is set
to "ANY," the nature of  the output will depend on the output settings.
- For details about how to specify measurement output, see pages 17-21 and 17-22.
- No data is output if block 0 (00) is specified.
- For details about the measurement data block, see pages 19-5 to 19-16.
- The top address where the specified block of data is written will be an address made by

adding 512 bytes to the top address for writing results.

7Bit 6 5 4

H (09005)

3 2 1 0

Y15 Y14 Y13 Y12 Y11 Y10 Y9 Y8

7 6 5 4

L (09004)

3 2 1 0

Y7 Y6 Y5 Y4 Y3 Y2 Y1 Y0

09000

09001
.
.
.
..
..

.. ..

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

D0000 DM0000

D0256 DM0256
19000

19001

L

H

L

H

L

H

L

H

Termination code

Appended information

Output data from measurement 4 (block 0)

L

H

L

H

Assigned block data

Sharp Mitsubishi OMRON Contents

Top address for 
writing results

Top address for 
writing results 
+ 512 bytes



19-5

Computer Link

19

0, 1

0, 1

0, 1

0, 1

0

0

0

0, 1 (when binary
processing is selected)

0 to 4 (when average 
density is selected)0 to 4

0 to 4

0 to 4

58

51

Measurement function Blocks

19-6

19-7

19-8

19-9

19-12

19-14

19-14

19-15

19-16

Page

Positional deviation measurement

Degree of match inspection

Lead inspection

BGA/CSP inspection

Area measurement by binary conversion

Object counting by binary conversion

Object identification (labeling) by binary conversion

Point measurement

Multiple positions measurement

Mutiple degree of match inspections

Distance/angle measurement

Numerical calculation

M
ea

su
re

m
en

t p
ro

gr
am

ËËËËË Measurement data blocks
[1] Number of blocks

The measurement functions vary in the number of measurement data blocks they use.
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Note: If a registration number has not been used yet, the data for the next registered number will be

brought forward.

1
Registration

No. 0

Registration
No. 1 to 7

X

Y

X

Y

Provided�

Provided�

Provided�

Provided�

Provided

Provided�

�

2

2

2

2

2

2

None

None

1

1

1

1

Block Item Sign (+/-) No. of
bytes

Decimal point
(digit)

1st point
2nd point

01

01

04

05

04

05

Data 
code

The registration No. 1 to 7 contain the same data as the registration 
No. 0.

Degree of 
match

1st 
point

2nd 
point

Deviation 
amount

[2] Contents of the measurement result block (for each measurement function)
(1) Positional deviation measurement

  * When a sign is provided, if the highest-order bit of the data is ON (1), a "-" minus sign is used,
and if the bit is OFF (0), a "+" pulus sign is used. The value (decimal) is expressed two's
complement notation. (A two's complement number is obtained by inverting the 0s and 1s in a
binary number and adding 1.)

Note: If a registration number has not been used yet, the data for the next registered number will be
brought forward.

[Example of the data in block 0: Only registration No. 0]

- These data are in hexadecimal. They are converted to the actual decimal measurements as
shown below.

0
Registration

No. 0

Registration
No. 1 to 7

X
Y
X
Y

None�
None�
None�
None�

Provided�
�

2
2
2
2
2

1
1
1
1
1

Block Item Sign (+/-)
No. of
bytes

Decimal point
(digit)

1st point
(center coordinates)

2nd point
(center coordinates)

Angular deviation *

02
03
02
03
06

Data 
code

The registration No. 1 to 7 contain the same data as the registration No. 
0.

0 8 2 0 0 5 2 8 0 F A 0 0 E B 0 F F 7 6

X

Registration No. 0

Y X Y Angular
deviationCenter coordinates

of 1st point
Center coordinates

of 2nd point

Center coordinates
of 2nd point

Center coordinates
of 1st point

Angular deviation

X

Y

X

Y

820

528

FA0

EB0

FF76

2080

1320

4000

3760

—138

208.0

132.0

400.0

376.0

—13.8

Data 
(hexadecimal)

Decimal
number

Measurement
result (value)
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(2) Degree of match inspection

1

1

1

1

None

None

02

03

02

03

07

07

1

2

2

2

2

2

2

None

None

None

None

Provided

Provided

X

Y

X

Y

0

None

None

2

2

None

None

Block Item Sign (+/-)

Registration No. 1 to 15 contain the same data as the registration 
No. 0.

Registration No. 1 to 15 contain the same data as the registration
No. 0.

No. of
bytes

Decimal
point (digit) 

Block Item Sign (+/-) No. of
bytes

Decimal
point (digit) 

Registration
No. 0

Registration
No. 0

Registration
No. 1 to 15

Registration
No. 1 to 15

Data
code

01

01
Degree of 

match 

1st point

2nd 
point

1st
point

Coordinate

Average 
light level 2nd point

1st point

2nd point

Data
code

(3) Lead inspection

1

1

None

None

1

1

None

None

1

1

None

None

1

Distance

Lead

width

Lead

length

2

2

2

2

2

2

2

2

2

2

2

2

None

None

None

None

None

None

None

None

None

None

None

None

09

0A

-

-

0B

0C

-

-

0D

0E

-

-

Maximum

Minimum

NG No.

No. of NG

Maximum

Minimum

NG No.

No. of NG

Maximum

Minimum

NG No.

No. of NG

0
None 2 None

Block Item Sign (+/-)
No. of
bytes

Decimal
point (digit) 

Registration
No. 0

Registration
No. 1 to 15

Data
code

08

Registration No. 1 to 15 contain the same data as the 
registration No. 0.

Block Item Sign (+/-)
No. of
bytes

Decimal
point (digit) 

Data
code

Registration
No. 0

Registration
No. 1 to 15

Registration No. 1 to 15 contain the same data as the 
registration No. 0.

Number 
of 

objects
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(4) BGA/CSP inspection

None

None

1

1

1

1

None

None

None

None

1

4

4

2

2

2

2

2

2

2

2

None

None

None

None

None

None

None

None

None

None

11

12

13

14

15

16

17

18

19

1A

Maximum

Minimum

Maximum

Minimum

Maximum

Minimum

Maximum

Minimum

Maximum

Minimum

0

None
None

2

4

None
None

Block Item Sign (+/-)
No. of
bytes

Decimal
point (digit) 

Registration
No. 0

Registration
No. 1 to 3

Data
code

08
10

Registration No. 1 to 3 contain the same data as the 
registration No. 0.

Block Item Sign (+/-)
No. of
bytes

Decimal
point (digit) 

Data
code

Registration
No. 0

Registration
No. 1 to 3

Registration No. 1 to 3 contain the same data as the 
registration No. 0.

No. of labels
Total area

Area of 
each 
label

Fillet dia. 
X

Fillet dia. 
Y

Distance 
between 
gravity 

centers X
Distance 
between 
gravity 

centers Y

(5) Area measurement by binary conversion

(6) Counting quantities by binary conversion

0
None 4 None

Block Item Sign (+/-) No. of
bytes

Decimal
point (digit) 

Registration
No. 0

Registration
No. 1 to 15

Data
code

10

Registration No. 1 to 15 contain the same data as the 
registration No. 0.

Area

0

None
None

2

4

None
None

Block Item Sign (+/-) No. of
bytes

Decimal
point (digit) 

Registration
No. 0

Registration
No. 1 to 3

Data
code

08
10

Registration No. 1 to 3 contain the same data as the 
registration No. 0.

No of labels
Total area
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(7) Object identification by binary conversion

kcolB metI ataD
edoc

ngiS
)0/+(

fo.oN
setyb

lamiceD
)tigid(tniop

0

noitartsigeR
0.oN

slebalfo.oN 80 enoN 2 enoN

aeralatoT 01 enoN 4 enoN
noitartsigeR

3ot1.oN
noitartsigerehtsaatademasehtniatnoc3ot1.oNnoitartsigeR

.0.oN

01

noitartsigeR
0.oN

0lebaL

lebalhcaefoaerA 11 enoN 4 enoN
foetanidroocX

retnecytivarg 31 enoN 2 1

foetanidroocY
retnecytivarg 51 enoN 2 1

elgnasixaeldnipS B1 dedivorP 2 1

XretemaidtelliF 71 enoN 2 enoN

YretemaidtelliF 91 enoN 2 enoN

larehpireP C1 enoN 4 1

13ot1lebaL

emasehtniatnoc721ot0.oNlebaL
.0.oNlebalehtsaatad

11 36ot23lebaL

21 59ot46lebaL

31 721ot69lebaL

02

noitartsigeR
1.oN

13ot0lebaL

emasehtniatnoc721ot0.oNlebaL
.01kcolbfo0.oNlebalehtsaatad

12 36ot23lebaL

22 59ot46lebaL

32 721ot69lebaL

03

noitartsigeR
2.oN

13ot0lebaL

emasehtniatnoc721ot0.oNlebaL
.01kcolbfo0.oNlebalehtsaatad

13 36ot23lebaL

23 59ot46lebaL

33 721ot69lebaL

04

noitartsigeR
3.oN

13ot0lebaL

emasehtniatnoc721ot0.oNlebaL
.01kcolbfo0.oNlebalehtsaatad

14 36ot23lebaL

24 59ot46lebaL

34 721ot69lebaL

To the next page
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kcolB metI ngiS
)0/+(

fo.oN
setyb

lamiceD
)tigid(tniop

06 0.oNnoitartsigeR
aeratinulebaL

0lebaL

enoN

4

enoNot ot

721lebaL 4

16 1.oNnoitartsigeR
aeratinulebaL 721ot0lebaL

ehtsniatnoclebalhcaE
.06kcolbsaatademas26 2.oNnoitartsigeR

aeratinulebaL 721ot0lebaL

36 3.oNnoitartsigeR
aeratinulebaL 721ot0lebaL

46 0.oNnoitartsigeR
retnecytivarG

0lebaL
X enoN 2 1

Y enoN 2 1

ot

721lebaL
X enoN 2 1

Y enoN 2 1

56 1.oNnoitartsigeR
retnecytivarG 721ot0lebaL

ehtsniatnoclebalhcaE
.46kcolbsaatademas66 2.oNnoitartsigeR

retnecytivarG 721ot0lebaL

66 3.oNnoitartsigeR
retnecytivarG 721ot0lebaL

86

0.oNnoitartsigeR
elgnaeldnipS 721ot0lebaL B1 2 1 enoN

1.oNnoitartsigeR
elgnaeldnipS 721ot0lebaL B1 2 1 enoN

96

2.oNnoitartsigeR
elgnaeldnipS 721ot0lebaL B1 2 1 enoN

3.oNnoitartsigeR
elgnaeldnipS 721ot0lebaL B1 2 1 enoN

07 0.oNnoitartsigeR
.aidtelliF

0lebaL
X enoN 2 1

Y enoN 2 1

ot

721lebaL
X enoN 2 1

Y enoN 2 1

17 1.oNnoitartsigeR
.aidtelliF 721ot0lebaL

ehtsniatnoclebalhcaE
.46kcolbsaatademas27 2.oNnoitartsigeR

.aidtelliF 721ot0lebaL

37 3.oNnoitartsigeR
.aidtelliF 721ot0lebaL

47
0.oNnoitartsigeR
htgnellarehpireP

721ot0lebaL enoN 4 1

57
1.oNnoitartsigeR
htgnellarehpireP

721ot0lebaL

ehtsniatnoclebalhcaE
.47kcolbsaatademas67

2.oNnoitartsigeR
htgnellarehpireP

721ot0lebaL

77
3.oNnoitartsigeR
htgnellarehpireP

721ot0lebaL

87 0.oNnoitartsigeR
tniopretnec

0lebaL
X enoN 2 enoN

Y enoN 2 enoN

ot ot

721lebaL
X enoN 2 enoN

Y enoN 2 enoN

97 1.oNnoitartsigeR
tniopretnec 721ot0lebaL

ehtsniatnoclebalhcaE
.87kcolbsaatademas08 2.oNnoitartsigeR

tniopretnec 721ot0lebaL

18 3.oNnoitartsigeR
tniopretnec 721ot0lebaL
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kcolB metI ngiS
)0/+(

fo.oN
setyb

lamiceD
)tigid(tniop

28

noitartsigeR
0.oN

0lebaL

lebalhcaefoaerA enoN 4 enoN
foetanidroocX

retnecytivarg enoN 2 1

foetanidroocY
retnecytivarg enoN 2 1

elgnasixaeldnipS dedivorP 2 1

XretemaidtelliF enoN 2 enoN

YretemaidtelliF enoN 2 enoN

larehpireP enoN 4 1

XtniopretneC enoN 2 enoN

YtniopretneC enoN 2 enoN

13ot1lebaL

sniatnoc721ot0.oNlebaL
.0.oNlebalsaatademaseht

38 36ot23lebaL

48 59ot46lebaL

58 721ot69lebaL

68

noitartsigeR
1.oN

13ot0lebaL
sniatnoc721ot0.oNlebaL

0.oNlebalsaatademaseht
.28kcolbni

78 36ot23lebaL

88 59ot46lebaL

98 721ot69lebaL

09

noitartsigeR
2.oN

13ot0lebaL
sniatnoc721ot0.oNlebaL

0.oNlebalsaatademaseht
.28kcolbni

19 36ot23lebaL

29 59ot46lebaL

39 721ot69lebaL

49

noitartsigeR
3.oN

13ot0lebaL
sniatnoc721ot0.oNlebaL

0.oNlebalsaatademaseht
.28kcolbni

59 36ot23lebaL

69 59ot46lebaL

79 721ot69lebaL
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(8) Point measurement
1. In the binary mode

Note: If a point number has not been used yet, the data for the next registered number will be
brought forward.

- When an item does not have data in 2 byte units, the data will be incremented (scrolled up) in
units of two bytes.

[Ex.] When "NO"  data is registered at memory locations 16 to 31, the data at memory locations
32 and on are moved down to locations 16 and on.

[Data example: Only point No. 0 to 7]

White/
black

information

F A (H)
White/black
information

White

P8 P7 P6 P5 P4 P3 P2 P1

F A

Data Contents

Point No.

White/black

0: black, 1: white

1

White

1

White

1

White

1

White

1

Black

0

White

1

Black

0

F A

kcolB metI ngiS
)0/+(

fo.oN
setyb

lamiceD
)tigid(tniop

0

noitartsigeR
51ot0.oN

etihwdnakcalB
noitamrofni

kcalb=0
letihw=1

enoN 2 enoN

noitartsigeR
13ot61.oN

etihwdnakcalB
noitamrofni

kcalb=0
letihw=1

enoN 2 enoN

: : :

noitartsigeR
ot042.oN

552

etihwdnakcalB
noitamrofni

kcalb=0
letihw=1

enoN 2 enoN

1

noitartsigeR
7ot0.oN

noitaulavE
noitamrofni

GN=0
KO=1

enoN 1 enoN

etihwdnakcalB
noitamrofni

kcalb=0
letihw=1

enoN 1 enoN

noitartsigeR
51ot8.oN

noitaulavE
noitamrofni

GN=0
KO=1

enoN 1 enoN

etihwdnakcalB
noitamrofni

kcalb=0
letihw=1

enoN 1 enoN

: : :

noitartsigeR
552ot842.oN

noitaulavE
noitamrofni

GN=0
KO=1

enoN 1 enoN

etihwdnakcalB
noitamrofni

kcalb=0
letihw=1

enoN 1 enoN
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2. In the average light level mode

Note: If a point number has not been used yet, the data for the next registered number will be
brought forward.

kcolB metI ataD
edoc

ngiS
)0/+(

fo.oN
setyb

lamiceD
)tigid(tniop

0

noitartsigeR
0.oN ygisnedegarevA 02 enoN 2 enoN

noitartsigeR
13ot1.oN

saatademasehtniatnoc13ot1.oNnoitartsigeR
.0.oNnoitartsiger

1

noitartsigeR
23.oN ygisnedegarevA 02 enoN 2 enoN

noitartsigeR
36ot33.oN

saatademasehtniatnoc36ot33.oNnoitartsigeR
.0.oNnoitartsiger

2

noitartsigeR
46.oN ygisnedegarevA 02 enoN 2 enoN

noitartsigeR
59ot56.oN

saatademasehtniatnoc59ot56.oNnoitartsigeR
.0.oNnoitartsiger

3

noitartsigeR
69.oN ygisnedegarevA 02 enoN 2 enoN

noitartsigeR
721ot79.oN

saatademasehtniatnoc721ot79.oNnoitartsigeR
.0.oNnoitartsiger

4

noitartsigeR
51ot0.oN

noitaulavE
noitamrofni

GN=0
KO=1 enoN 2 enoN

noitartsigeR
13ot61.oN

noitaulavE
noitamrofni

GN=0
KO=1 enoN 2 enoN

: : :
noitartsigeR
721ot211.oN

noitaulavE
noitamrofni

GN=0
KO=1 enoN 2 enoN
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(9) Multiple position measurement

(10) Multiple degree of mach inspections

* When light level matching is executed, the total difference in light level is output.

kcolB metI ngiS
)0/+(

fo.oN
setyb

lamiceD
tniop
)tigid(

0

noitartsigeR
0.oN detcetedstcejboforebmuN enoN 2 enoN

noitartsigeR
3ot1.oN

saatademasehtniatnoc3ot1.oNnoitartsigeR
.0.oNnoitartsiger

kcolB metI ngiS
)0/+(

fo.oN
setyb

lamiceD
tniop
)tigid(

0

noitartsigeR
0.oN detcetedstcejboforebmuN enoN 2 enoN

noitartsigeR
3ot1.oN

saatademasehtniatnoc3ot1.oNnoitartsigeR
.0.oNnoitartsiger

kcolB metI ngiS
)0/+(

fo.oN
setyb

lamiceD
)tigid(tniop

1 noitartsigeR
0.oN

0noitceteD

eergeD
hctamfo enoN 2 enoN

-nidooC
Xeta enoN 2 enoN

-nidooC
Yeta enoN 2 enoN

latot(1levelthgilegarevA
*)ecnereffidlevelthgilfo enoN 2 enoN

noitceteD
721ot1

721ot1stcejbodetcetedtuobasliateD
.0tcejborofsaemasehtera

2 noitartsigeR
1.oN

rofsaemasehtera4ot2stcejbodetcetedtuobasliateD
.)0.oNretsiger(1tcejbo3 noitartsigeR

2.oN

4 noitartsigeR
3.oN

kcolB metI ngiS
)0/+(

fo.oN
setyb

lamiceD
)tigid(tniop

1 noitartsigeR
0.oN

0noitceteD

eergeD
hctamfo enoN 2 enoN

-nidooC
Xeta enoN 2 enoN

-nidooC
Yeta enoN 2 enoN

latot(1levelthgilegarevA
*)ecnereffidlevelthgilfo enoN 2 enoN

noitceteD
721ot1

721ot1stcejbodetcetedtuobasliateD
.0tcejborofsaemasehtera

2 noitartsigeR
1.oN

rofsaemasehtera4ot2stcejbodetcetedtuobasliateD
.)0.oNretsiger(1tcejbo3 noitartsigeR

2.oN

4 noitartsigeR
3.oN
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(11) Distance and angle measurement

Note: Blank items are omitted and the remaining lines are moved up.

kcolB metI ataD
edoc )0/+(ngiS fo.oN

setyb
lamiceD

)tigid(tniop

85

0tnemerusaeM
1aremaC

noitartsigeR
0.oN

ecnatsiD 03 dedivorP 2 1

elgnA 13 dedivorP 2 1
1yrailixuA
Xetanidrooc(

)elgna/
33/23 dedivorP 4 taolF

2yrailixuA
Yetanidrooc(

)htgnelecilsY/
53/43 dedivorP 4 taolF

noitartsigeR
51ot1.oN

saatademasehtniatnoc51ot1.oNnoitartsigeR
.0.oNnoitartsiger

0tnemerusaeM
2aremaC

noitartsigeR
51ot0.oN

saatademasehtniatnoc51ot0.oNnoitartsigeR
.1aremac,0tnemerusaem

1tnemerusaeM noitartsigeR
51ot0.oN

saatademasehtniatnoc51ot0.oNnoitartsigeR
.1aremac,0tnemerusaem

2tnemerusaeM noitartsigeR
51ot0.oN

saatademasehtniatnoc51ot0.oNnoitartsigeR
.1aremac,0tnemerusaem

3tnemerusaeM noitartsigeR
51ot0.oN

saatademasehtniatnoc51ot0.oNnoitartsigeR
.1aremac,0tnemerusaem

4tnemerusaeM noitartsigeR
51ot0.oN

saatademasehtniatnoc51ot0.oNnoitartsigeR
.1aremac,0tnemerusaem
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(12) Final numeric calculation result

Note: Blank items are omitted and the remaining lines are moved up.

kcolB metI ataD
edoc )0/+(ngiS fo.oN

setyb
lamiceD

)tigid(tniop

15

0tnemerusaeM
1aremaC

noitartsigeR
0.oN

noitaluclaC
tluser 04 dedivorP 4 2

noitartsigeR
51ot1.oN

saatademasehtniatnoc51ot1.oNnoitartsigeR
.0.oNnoitartsiger

0tnemerusaeM
2aremaC

noitartsigeR
0.oN

noitaluclaC
tluser 14 dedivorP 4 2

noitartsigeR
51ot1.oN

saatademasehtniatnoc51ot1.oNnoitartsigeR
.0.oNnoitartsiger

1tnemerusaeM

noitartsigeR
0.oN

noitaluclaC
tluser 24 dedivorP 4 2

noitartsigeR
51ot1.oN

saatademasehtniatnoc51ot1.oNnoitartsigeR
.0.oNnoitartsiger

2tnemerusaeM

noitartsigeR
0.oN

noitaluclaC
tluser 34 dedivorP 4 2

noitartsigeR
51ot1.oN

saatademasehtniatnoc51ot1.oNnoitartsigeR
.0.oNnoitartsiger

3tnemerusaeM

noitartsigeR
0.oN

noitaluclaC
tluser 44 dedivorP 4 2

noitartsigeR
51ot1.oN

saatademasehtniatnoc51ot1.oNnoitartsigeR
.0.oNnoitartsiger

4tnemerusaeM

noitartsigeR
0.oN

noitaluclaC
tluser 54 dedivorP 4 2

noitartsigeR
51ot1.oN

saatademasehtniatnoc51ot1.oNnoitartsigeR
.0.oNnoitartsiger

laniF
tnemerusaem

noitartsigeR
0.oN

noitaluclaC
tluser 84 dedivorP 4 2

noitartsigeR
51ot1.oN

saatademasehtniatnoc51ot1.oNnoitartsigeR
.0.oNnoitartsiger
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 Specifications for any output data
When the serial output is set to "ANY" (page 17-23), the measurement results for the output data
that is set to "YES" (page 17-23) will be written into the write register map "output data from
measurements 0 to 4 (block 0): *6 on page 19-3," in output-code order.

PRAHS ihsibustiM NORMO
tuptuO

atad
sliateD

metitnemerusaeM
TUPTUOLAIRESnehw

"SEY"ottessi
41090

6000D
L

6000MD
L 00 0010 )H( eulavdexif=00:

)hctamfoeerged(edoctuptuo=10

foeerged(0retsigeR
,Xetanidrooc,hctam

)noitaivedYetanidrooc
1tnemerusaemrof

noitaivednoitisop(
)tnemerusaem

51090 H H 10
61090

7000D
L

7000MD
L 87

8762 )H( 8489: )D( %84.89=
71090 H H 62
02090

8000D
L

8000MD
L 00 0020 )H( eulavdexif=00:

)etanidroocX(edoctuptuo=2012090 H H 20
22090

9000D
L

9000MD
L 29

2990 )H( 0542: )D( )eulavetanidrooc(0.542=
32090 H H 90
42090

0100D
L

0100MD
L 00 0050 )H( edoctuptuo=50,eulavdexif=00:

)noitaivedYetanidrooc(52090 H H 50
62090

11000D
L

11000MD
L AF

AF00 )H( 052: )D( )eulavnoitaived(0.52=
72090 H H 00
03090

21000D
L

21000MD
L 10 0010 )H( eulavdexif=00:

)hctamfoeerged(edoctuptuo=10
foeerged(0retsigeR

tnemerusaemrof)hctam
hctamfoeerged(3

)noitcepsni

13090 H H 00
23090

31000D
L

31000MD
L 82

8262 )H( 2579: )D( %25.79=
33090 H H 62

PRAHS
tuptuO

atad
sliateD

41090 00 0010 )H( )hctamfoeerged(edoctuptuo=00:
eulavdexif=1051090 10

61090 87
8762 )H( 8489: )D( %84.89=

71090 62

tnemerusaeM tuptuO noitartslgeR

0tnemerusaeM
1aremaC

10edoctuptuO
)hctamfoeerged(

0rebmunretsigerrofhctamfoeergeD
1rebmunretsigerrofhctamfoeergeD

7rebmunretsigerrofhctamfoeergeD

20edoctuptuO
)Xetanidrooc(

0rebmunretsigerrofXetanidrooC
1rebmunretsigerrofXetanidrooC

7rebmunretsigerrofXetanidrooC

04edoctuptuO
ciremun(

)noitaluclac

0rebmunretsigerroftlusernoitaluclacciremuN
1rebmunretsigerroftlusernoitaluclacciremuN

51rebmunretsigerroftlusernoitaluclacciremuN
0tnemerusaeM

2aremaC
saemasehterasrebmunretsigerdnasedoctuptuoehtfosliatedehT

"1AREMAC,0TNEMERUSAEM"rof

1tnemerusaeM
saemasehterasrebmunretsigerdnasedoctuptuoehtfosliatedehT

"1AREMAC,0TNEMERUSAEM"rof

2tnemerusaeM
saemasehterasrebmunretsigerdnasedoctuptuoehtfosliatedehT

"1AREMAC,0TNEMERUSAEM"rof

3tnemerusaeM
saemasehterasrebmunretsigerdnasedoctuptuoehtfosliatedehT

"1AREMAC,0TNEMERUSAEM"rof

4tnemerusaeM
saemasehterasrebmunretsigerdnasedoctuptuoehtfosliatedehT

"1AREMAC,0TNEMERUSAEM"rof

- Data that are set to "NO" output do not output any signal (scrolled up).
- Set the next page for details about the output codes (type, number of bytes, related measurement

programs)

Ex.: Output data examples when the "SERIAL OUTPUT" column is set to "YES."

Note: When SHARP’s programmable controller is being used and the controller software version is
1.15 or earlier on the IV-S31M/S32M or 1.0 on the IV-S33M, the output code and fixed value
(00) are reversed. In the examples above, they will be as follows.

~
~

~
~

~
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Æ Æ Æ Æ Æ Codes and number of bytes of output data
1.Result of each measurement program

atadtuptuO margorptnemerusaeM

tuptuofodniK

hctamfoeergeD 10 2 O O
XetanidrooC 20 2 O O
YetanidrooC 30 2 O O

XnoitaivedetanidrooC 40 2 O
YnoitaivedetanidrooC 50 2 O

elgnA 60 2 O
1levelthgilegarevA 70 2 O

tcejboforebmuN 80 2 O O O O O O

ecnatsiD
.XAM 90 2 O
.NIM A0 2 O

htdiwdaeL
.XAM B0 2 O
.NIM C0 2 O

/htgneldaeL
2htdiwdael

.XAM D0 2 O
.NIM E0 2

aeralatoT 01 4 O O O O

hcaefoaerA
lebal

.RUC 11
4

O
.XAM 21 O
.NIM 31 O

etanidroocX
ytivargfo

-natsiD/retnec
neewtebec

ytivarg
Xsretnec

FO.RTC
YTIVARG 41

2

O

.XAM

.TSID 51 O

.NIM
.TSID 61 O

etanidroocY
ytivargfo

-natsiD/retnec
neewtebec

ytivarg
Ysretnec

FO.RTC
YTIVARG 71

2

O

.XAM

.TSID 81 O

.NIM
.TSID 91 O

retemaidtelliF
X

.RUC A1
2

O
.XAM B1 O
.NIM C1 O

P
o

in
t

m
ea

su
re

m
en

t

O
u

tp
u

t
co

d
e

D
eg

re
e 

o
f 

m
at

ch
in

sp
ec

ti
o

n

L
ea

d
in

sp
ec

ti
o

n

B
G

A
/S

P
in

sp
ec

ti
o

n

A
re

a 
m

ea
su

re
-m

en
t

b
y 

b
in

ar
y

co
n

ve
rs

io
n

O
b

je
ct

 c
o

u
n

ti
n

g
 b

y 
b

in
ar

y
co

n
ve

rs
io

n

O
b

je
ct

 id
en

ti
fi

-
ca

ti
o

n
 b

y 
b

in
ar

y
co

n
ve

rs
io

n

N
o

. o
f

b
yt

es

M
u

lt
ip

le
 p

o
si

ti
o

n
s

m
ea

su
re

m
en

t

M
u

lt
ip

le
 d

eg
re

e 
o

f 
m

at
ch

in
sp

ec
ti

o
n

s

P
o

si
ti

o
n

al
d

ev
ia

ti
o

n
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atadtuptuO margorptnemerusaeM

tuptuofodniK

retemaidtelliF
Y

.RUC D1
2

O

.XAM E1 O
.NIM F1 O

elgnasixaniaM 02 2 O
retemireP 12 4 O

hctamfoeergeD 22 2 O O
XetanidrooC 32 2 O O
YetanidrooC 42 2 O O

latot(1levelthgilegarevA
)secnereffidlevelthgilfo 52 2 O

2levelthgilegarevA 82 1 O

etihwdnakcalB 92 1 O

stcejboetihwgnitnuoC A2 2 O

sretsigerforebmuN B2 2 O

XtniopretneC C2 2 O

YtniopretneC D2 2 O

ÆÆÆÆÆ Results of distance and angle mesurement

ÆÆÆÆÆ Results of numerical calculations

tuptuofodniK edoctuptuO setybfo.oN

ecnatsiD 03 2

elgnA 13 2

1yrailixuA
XetanidrooC 23

4
elgnA 33

2yrailixuA
XetanidrooC 43

4
htgnelecilsY 53

tuptuofodniK edoctuptuO setybfo.oN
1AREMAC0ERUSAEM

04 4

2AREMAC0ERUSAEM
1TNEMERUSAEM
2TNEMERUSAEM
3TNEMERUSAEM
4TNEMERUSAEM

noitaluclaclaniF

P
o

in
t

m
ea

su
re

m
en

t

O
u

tp
u

t
co

d
e

P
o

si
ti

o
n

al
d

ev
ia

ti
o

n

D
eg

re
e 

o
f 

m
at

ch
in

sp
ec

ti
o

n

L
ea

d
in

sp
ec

ti
o

n

B
G

A
/S

P
in

sp
ec

ti
o

n

A
re

a 
m

ea
su

re
-

m
en

t 
b

y 
b

in
ar

y
co

n
ve

rs
io

n

O
b

je
ct

 c
o

u
n

ti
n

g
b

y 
b

in
ar

y
co

n
ve

rs
io

n

O
b

je
ct

 id
en

ti
fi

-
ca

ti
o

n
 b

y 
b

in
ar

y
co

n
ve

rs
io

n

N
o

. o
f

b
yt

es

M
u

lt
ip

le
 p

o
si

ti
o

n
s

m
ea

su
re

m
en

t

M
u

lt
ip

le
 d

eg
re

e 
o

f
m

at
ch

 in
sp

ec
ti

o
n

s
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19-4  Interface
The interface between the IV-S30 and a programmable controller from each manufacturer is described
below.

[1] Setting items for the IV-S30

IV-S30

Sharp [2]

Mitsubishi [3]

OMRON [4]

Settings for the IV-S30 

See item [1] below.

Programmable 
controller

Item Setting details

115.2, 57.6, 38.4, 19.2, 9.6, 4.8, 2.4

7, 8

None, odd, even

1, 2

Checksum

Communication speed(k bit/sec)

Data length (bit)

Parity

Stop bit

Error check

Station No.

Write address

 (up to 512 bytes)

Sharp: 00 to 37(8)

Mitsubishi: 00 to 31

OMRON: 00 to 31

Sharp: 09000 to 99776

Mitsubishi: D000 to D9999

OMRON: DM0000 to DM9999
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In the initial state, addresses #234 and #235 are set to 000.

#234

7 6 5 4 3 2 1 0

#235

D5

0

1

D4

0

0

1

D3

0

1

0

D1

0

0

1

1

0

  Transmission speed (k bit/sec)

9.6
19.2
38.4
57.6

115.2

D0

1

0

1

0

1

D2

0

0

1

1

1

* Applicable only to 
   the JW-32CUH1/33CUH1/33CUH2/33CUH3

*

7 bits, 
fixed

Data Stop

1 bit

2 bits

Parity

None

Odd

Even

Station No. (001 to 037(8))

Enter the station No. for the current station.

[2] Connection with a Sharp PC
[Applicable models]

1. Control module: JW-22CU (can be used with ROM version 2.2 or later)
JW-70CUH/100CUH, JW-32CUH/33CUH
JW-32CUH1/33CUH1/33CUH2/33CUH3

2. Basic module: JW-1324K/1342K/1424K/1442K/1624K/1642K
3. CPU board: Z-311J/312J
4. Link module: JW-21CM, JW-10CM
5. Communication board: Z-331J/332J

(1) Module setting
1 When a JW-22CU or a JW-70CUH/100CUH and Z-311J/312J are used

Store the communication port conditions in system memory addresses #236 and #237.
Bits D

0
 to D

5
 are stored in memory address #236.

In the initial state, addresses #236 and #237 are set to 000.

2 When a JW-32CUH/33CUH or a JW-32CUH/33CUH1/33CUH2/33CUH3 is used
1. When communication port 1 (PG/COMM1 port) is used

Store the communication conditions in system memory addresses #234 and #235. Set bits D
0

to D
5
 in memory address #234. Only an RS-422 cable can be connected to the PG/COMM1

port.

#236

7 6 5 4 3 2 1 0

#237 Station No. (001 to 037(8))

Enter the station No. for the current station.

7 bits, 
fixed

Data D5

0

1

Stop

1 bit

2 bits

D4

0

0

1

Parity

None

Odd

Even

D3

0

1

0

D1

0

0

  Transmission speed (k bit/sec)

9.6
19.2

D0

1

0

D2

0

0
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2. When communication port 2 (PG/COMM2 port) is used.
Store the communication conditions in system memory addresses #222, #236 and #237. Either
RS-232 or RS-422 cable can be connected to the PG/COMM2 port.

In the initial state, addresses #222, #236 and #237 are set to 000.

* 

#236

7 6 5 4 3 2 1 0

#237

#222 Communication method for the PG/COMM2 port (00(H))

Set to 00(H).

D5

0

1

D4

0

0

1

D3

0

1

0

D1

0

0

1

1

0

D0

1

0

1

0

1

D2

0

0

1

1

1

Set bits D0 to D5 in memory address #236.

  Transmission speed (k bit/sec)

9.6
19.2
38.4
57.6

115.2

7 bits, 
fixed

Data Stop

1 bit

2 bits

Parity

None

Odd

Even

* Applicable only to 
   the JW-32CUH1/33CUH1/33CUH2/33CUH3

Station No. (001 to 037(8))

Enter the station No. for the current station.

3 When a JW-1324K/1342K/1424K/1442K/1624K/1642K is used
1. When the communication port is used

Store the communication conditions in system memory addresses #234, #236 and #237.

In the initial state, addresses #234, #236 and #237 are set to 000.

Set bits D0 to D5 and D7 in memory address #236.#236

#234 (00(H))

7 6 5 4 3 2 1 0

#237

D5

0

1

D4

0

0

1

D3

0

1

0

D1

0

0

1

D0

1

0

1

D2

0

0

1

D7

0

1

Data

7 bits

8 bits

Communication mode for the communication port

Set to 00(H) (computer link).

Stop

1 bit

2 bits

Parity

None

Odd

Even

  Transmission speed (k bit/sec)

9.6
19.2
38.4

Station No. (001 to 037(8))

Enter the station No. for the current station.
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4 When a JW-21CM or JW-10CM is used
Set the switches (SW0 to SW4 and SW7) on the module as shown below.

(2) Using memory
To allow the memory to be used by the IV-S30, enter a result write start address in the following
range.

5 When a Z-331J/332J is used
Set the switches (SW0 to SW4 and SW7) on the board as shown below.

2. When the MMI port is used
Store the communication conditions in system memory addresses #226 and #227. Set bits D

0
to D

5
 in memory address #226.

Use of the MMI port ensures a one-to-one connection between the IV-S30 and the JW10.

In the initial state, addresses #226 and #227 are set to 000.

D7

0

1

#227 (001(8))

#226

7 6 5 4 3 2 1 0

D5

0

1

D4

0

0

1

1

D3

0

1

0

1

D1

0

0

1

D0

1

0

1

D2

0

0

1

Data

7 bits

8 bits

Stop

1 bit

2 bits

Parity

None

Odd

Even

Invalid

  Transmission speed (k bit/sec)

9.6
19.2
38.4

Station No.

Set to (001(8)) 

Memory
Register

    Range (address)
09000 to 99776

hctiwS gnitteS eulavteS

0WS knilretupmoC 4

1WS )tibreppu(.oNnoitatS
73ot10 )8(2WS )tibrewol(.oNnoitatS

1-3WS dilavnI FFO

2-3WS .desuebnacmetsyseriw-2ehtylnO FFO

3-3WS dilavnI FFO

4-3WS )NO(ytirapneve,)FFO(ytirapddO NOroFFO

4WS )1(6.9,)0(2.91)ces/tibk(deepsnoissimsnarT 1ro0

7WS ecnatsisernoitanimretahtiW NO

hctiwS gnitteS eulavteS

0WS edomdnammoC 4

1WS )tibreppu(.oNnoitatS
73ot10 )8(2WS )tibrewol(.oNnoitatS

1-3WS dilavnI FFO

2-3WS metsyseriw-4 NO

3-3WS dilavnI FFO

4-3WS NOroFFO)NO(ytirapneve,)FFO(ytirapddO NOroFFO

4WS )1(6.9ro)0(2.91)ces/tibk(deepsnoissimsnarT 1ro0

7WS ecnatsisernoitanimretahtiW NO
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(3) Connections
1 When a JW-22CU or JW-70CUH/100CUH is used

1. Communication through the RS-232C port

2 When a JW-32CUH/33CUH or JW-32CUH1/33CUH1/33CUH2/33CUH3 is used
1. Communication through the RS-232C port

1
3
2
7

12
14

15 m or less
RS-232C

FG
RD
SD
SG

Short-circuit 
terminal

JW-22CU
JW-70CUH/100CUH
(Communication port)

Communication connector on 
the IV-S30 (RS232C/RS422)

Connector 
shield FG

SD
RD
SG

3
2
5

Pin No. Signal name

JW-22CU
JW-70CUH/100CUH
(Communication port)

12
13
10
11
1

RD (+)
RD (-)
SD (+)
SD (-)

FG

TA
TB
RA
RB
FG

4
7
8
9

1 km or less
RS-422

Shielded, twisted-pair cable

Pin No. Signal name

Pin No. Signal namePin No. Signal name

Communication connector on 
the IV-S30 (RS232C/RS422)

Connector 
shield

1
4
2
7

FG
RD
SD
SG

JW-32CUH/33CUH
JW-32CUH1/33CUH1
/33CUH2/33CUH3
(PG/COMM2 port)

JW-32CUH/33CUH
JW-32CUH1/33CUH1
/33CUH2/33CUH3
PG/COMM1 port
PG/COMM2 port

9
10
3

11
1

RD (+)
RD (-)
SD (+)
SD (-)

FG

1 km or less
RS-422

Communication connector on 
the IV-S30 (RS232C/RS422)

Connector 
shield FG

SD
RD
SG

3
2
5

Pin No. Signal name

TA
TB
RA
RB
FG

4
7
8
9

Pin No. Signal name

Communication connector on 
the IV-S30 (RS232C/RS422)

Connector 
shield

Shielded, twisted-pair cable

15 m or less
RS-232C

Pin No. Signal name

Pin No. Signal name

2. Communication through the RS-422 port (4-wire system)

2. Communication through the RS-422 port (4-wire system)
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4 When a Z-311J/312J is used
1. Communication through the RS-232C port

1
3
2
7
6
8

15m or less
RS-232C

FG
RDc
TDc
GND

Short-circuit 
terminal

Z-311J/312J
(Communication port CN3)

FG
SD
RD
SG

3
2
5

Communication connector on 
the IV-S30 (RS232C/RS422)

Pin No. Signal name
Connector 
shield

Pin No. Signal name

2. Communication through the RS-422 port (4-wire system)

RD
/RD
TD
/TD
FG

Z-311J/312J
(Terminal block TC1)

3
4
1
2
5

TA
TB
RA
RB
FG

4
7
8
9

Communication connector on 
the IV-S30 (RS232C/RS422)

1 km or less
RS-422 

Shielded, twisted-pair cable

Pin No. Signal name

Connector 
shield

Pin No. Signal name

3 When a JW-1324K/1342K/1424K/1442K/1624K/1642K is used
The IV-S30 can only be connected to the RS-422 port. When the communication port is used,
provide a 2-wire RS-422 system. When the MMI port is used, provide a 4-wire RS-422 system.
1. When the communication port is used

JW-1324K/1342K/1424K
/1442K/1624K/1642K
(Communication port)

L1

L2

SHLD

Terminal name

TA
RA
TB
RB
FG

4
8
7
9

Communication connector on 
the IV-S30 (RS232C/RS422)

1 km or less
RS-422 (2-wire system)

Shielded, twisted-pair cable

Pin No. Signal name

Connector 
shield

2. When the MMI port is used
JW-1324K/1342K/1424K
/1442K/1624K/1642K
(MMI port)

2
7
3
8
4
5

PG／COM
GND

RX
／RX

TX
／TX

TA
TB
RA
RB
FG

4
7
8
9

Communication connector on 
the IV-S30 (RS232C/RS422)

1 km or less
RS-422 (4-wire system)

Shielded, twisted-pair cable

Pin No. Signal name

Connector 
shield

Pin No. Signal name
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5 When a JW-21CM or JW-10CM is used
- Communication through the RS-422 port (4-wire system)

JW-21CM
JW-10CM

L3
L4
L1
L2

SHIELD
GND

TA
TB
RA
RB
FG

4
7
8
9

Ground

Communication connector on 
the IV-S30 (RS232C/RS422)

Pin No. Signal name

Connector 
shield

Signal name

1 km or less
RS-422 (4-wire system)

Shielded, twisted-pair cable

6 When a Z-331J/332J is used
- Communication through the RS-422 port (2-wire system)

Z-331J/332J
(Host communication port T1)

L1

L2

S
FG

TA
RA
TB
RB
FG

4
8
7
9

Communication connector on 
the IV-S30 (RS232C/RS422)

1 km or less
RS-422 (2-wire system)

Shielded, twisted-pair cable

Pin No. Signal name

Connector 
shield

Terminal name
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[Switch setting]
Ex.: To set as shown below:

Mode: RS-232C, Station No.: 00, Transmission speed: 19.2 K bytes/sec.
Parity: Even, Data bit: 7 bits, Stop bit: 2 bits

- 3 rotary DIP switches

- DIP switches

[3] Connection with a Mitsubishi PC
[Applicable models]

A series computer link modules
1. AJ71C24-Sx (AnA or AnN)

In the case of the AnA, a computer link can be created if a CPU from the AnA series is used and
the link module version is S6 or later.

2. A1SJ71C24(A1S)
When the A1SJ71C24-R2 is used, the station number is fixed at 00 because it does not have a
station number switch.

3. A0J72C24S1(A0J2)

(1) Module setting
1 Example using an AJ71C24-Sx module

8 0

C

4

1
2

35
6

7

F9
EA

DB

STATION No.
× 10

8 0

C

4

1
2

35
6

7

F9
EA

DB

STATION No.
× 1

8 0

C

4

1
2

35
6

7

F9
EA

DB

MODE

metI noitpircseD

edomerudecorplortnocnoissimsnarT
)C232-SR(

1tamroF → 1

.oNnoitatS 13ot00

)ces/tibk(deepsnoissimsnarT 6.9,2.91

ytiraP neve,ddo,enoN

edocnoissimsnarT
tibataD )IICSA(stib8/7

tibpotS stib2,1

muskcehC detucexE

gninnurelihwgnitirW elbissoP

SW11 to 13

OFF

SW14 to 24

ON
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SW
01
02
03
04

05
06
07
08
09
10
11
12

ON  OFF STATION No.

8 0

C

4
1

2356
7

F9
EA DB

0

1
23

4

9

5

6
87

0

1
23

4

9

5

6
87

×10

×1

MODE

2 Example using an A1SJ71UC24-R4 module
[Switch setting]
Ex.: To set as below:
Mode: RS-422, Transmission speed: 19.2 K bytes/sec.
Parity: Even, Stop bit: 2 bits

(2) Using memory
To allow the memory to be used by the IV-S30, use a result write start address within the following
range.

Note: To write data from the IV-S30 to a Mitsubishi PC, use the WW/QW write command. The
range that can be written using the write command WW/QW is D0000 to D1023/D000000
to D008191, due to the limitation of Mitsubishi PCs. The write all address can be set within
the range of limitation for Mitsubishi PCs. (See page 15-19.)

Memory

D (data register)

Range (address)

0 to 9999/0 to 999900
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15m or less
RS-232C

FG

RD

SD

SG

2

3

5

FG

SD

RD

RS

CS

DTR

DSR

SG

1

2

3

4

5

20

6

7

3

2

7

8

4

6

5

Shielded cable

Calculator link module

Note: Jumper the RS, CS, DR and CD lines. 

Do not jumper the SG.

Communication connector on 
the IV-S30 (RS232C/RS422)

Pin No. Signal 
name Pin No. Pin No. 

Signal 
name

Connector
shield FG

In case of 25
pins connector

In case of 9
pins connector

TOP      n1         H10B     K1          K1

Xn7

FG
RDA
RDB
SDA
SDB
SG

Calculator link
module

FG
TA
TB
RA
RB
SG

4
7
8
9
5

Communication connector
on the IV-S30 
(RS232C/RS422)

1 km max.
RS-422 (4-wire system) 

Shielded, twisted-pair cable

Pin No. Signal name Signal name
Connector

shield

2 Example of RS-422 communication

(3) Connections
Shown below are the connections with a calculator link module.
1 Example of RS-232C connection

Remarks

- For RS-232C communications, create the sequence program shown below in order to set "no
CD terminal check" for the CD terminal check setting. For details, see the instruction manual
for Mitsubishi’s calculator link module.
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[4] Connection with an OMRON PC
[Applicable models]

Host link modules
1. C500-LK203 (C1000H) 4. CV CPU link port (CV1000, CVM1)
2. C200-LK201 (C200H RS-232C) 5. CV500-LK201 (CV1000, CVM1)
3. C200-LK202 (C200H RS-422) 6. CSIW-SCU21

* Enter the unit number of the IV-S30, as a component of CV500-LK201 system. When
communication port 1 is used, the unit number is fixed at 00, and when communication port 2 is
used, any number (00 to 31) can be used.

(1) Module setting

- Start the OMRON PC in the monitor mode when turning ON the power. If the OMRON PC
is started in any other mode, a computer link error will occur.
The operation mode is specified using the following items for each support tool: The initial
mode setting switch on the memory module, or the monitor mode rising bits of the system
setting (FUN49) instruction.

No support tool

Programming console

Program mode Monitor mode

Operation mode Monitor mode

Operation mode

Operation mode

0 1 *1

Installed support tool

Memory module initial setting switch

Programming console setting mode *2

OFF

ON
The bit used to set the monitor 
mode in the system setting 
(FUN49) instruction

Support tools other than the 
programming console

FUN49
　#A302
　   000
　   000

00000
AR1001

*2 When the programming console is used, set the PC to the "monitor mode"

    using the switch.

For details, see the user’s manual for the OMRON PLC module.

*1 Insert the ladder program step shown below at address 000000.

Remarks

metI noitpircseD

.oNeludoM *13ot00

)ces/tibk(deepsnoissimsnarT 6.9,2.91

leveldnammoC 1

ytiraP neveroddO

edocnoissimsnarT
tibataD

tibataD )IICSA(7

tibpotS 2

erudecorpN:1/1:1 erudecorpN:1

hctiwsrevo-egnahcsuonorhcnyS noitazinorhcnyslanretnI

hctiwsrevo-egnahcSTC )NOyllamron(V0

hctiwsylppusV5 FFO
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(2) Using memory
To allow the memory to be used by the IV-S30, enter a result write start address within the following
setting range.

Note: The IV-S30 uses [DM area write] command of C mode command. Concerning the limitation of
address settings, see OMRON's PC manual.

(3) Connections
1 Example of RS-232C communication

2 Example of RS-422 communication

FG

RD

SD

SG

2

3

5

FG

SD

RD

RS

CS

SG

1

2

3

4

5

7

Connector 
hood

2

3

4

5

9

C500-LK203

C200-LK201

CV500-LK201

(Communication port 1)

CV500-LK201

(Communication port 2)

CV CPU module

15m or less
RS-232C

Shielded cable

Communication connector on 
the IV-S30 (RS232C/RS422)

Pin No. Signal 
name Pin No. Pin No. 

Signal 
name

Connector
shield

FG
SDB(SD+)
SDA(SD-)
RDB(RD+)
RDB(RD-)

RS
CS

Calculator link
module

FG
TA
TB
RA
SG

Case
4
7
8
9

IV-S30 communication
connector
(RS232C/RS422)

1 km max.
RS-422 (4-line system) 

Shielded, twisted-pair cable

Pin No. Signal name Signal name

Pin numbers vary with
the module to be used

Memory

D (data register)

Range (address)

0 to 9999
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19-5 Program examples
An example of measurements using the IV-S30 and a Sharp PC (JW70H) (2-point search for positional
deviation measurement) is explained below, using data flow, a flowchart and a timing chart.

Note 1: The PC must be write enabled. A Mitsubishi or OMRON PC will operate in the same manner,
but use different PC register and relay addresses.

Note 2: If the PC has not been connected to the object type input (parallel) on the IV-S30, the object
type No. is set to 0. To set different types, first enter the object type numbers (parallel) using
the type input terminals on the IV-S30.

(1) Data flow

IV-S3＊＊�
OUTPUT

INPUT

POWER

Y7Y0 Y1 Y2 Y3 Y4 Y5 Y6 COM

COM ＋24VX7X0 X1 X2 X3 X4 X5 X6

READY 0V

VIDEO CAMERA1 CAMERA2
USB
RS232C/RS422 REMOTE

IV-S30 main housing
(side view)

Communication connector 
(RS232C/RS422)

Camera 1 connector

Input terminal

IV-S30 main housing
 (plan view)

C
om

m
un

ic
at

io
n 

po
rt

O
ut

pu
t m

od
ul

e

Sharp’s PC (JW70H)

Camera 1

00040

Output relay

Start output

Description

E
xe

cu
tio

n 
of

 m
ea

su
re

m
en

t

IV-S30Sharp PC (JW70H)

1 Output a start signal.

2 Write data into the register.

3 Transmit completion 
      response.

* In this example, the write start 
address has been set to 
09000.

etirW
retsiger

ataD )H( noitpircseD

000901* 00 )noitanimretlamron(edocnoitanimreT
10090 -
20090 10 )1(.oNepyttcejbO
30090 -
40090 10 51Yot0YtuptuotluseR

).KOsi0YylnO(50090 00

60090 10
:1aremacgnisu0tnemerusaeM

tnemerusaemnoitaivedlanoitisoP

70090 00
fonoitcnuftnemerusaeM

)enon(2aremacgnisu0tnemerusaem

01090 00
fonoitcnuftnemerusaeM

)enon(1tnemerusaem

11090 00
fonoitcnuftnemerusaeM

)enon(2tnemerusaem

21090 00
fonoitcnuftnemerusaeM

)enon(3tnemerusaem

31090 00
fonoitcnuftnemerusaeM

)enon(4tnemerusaem
41090 04

X tniopts1
retnec(

)setanidrooc atadtuptuO
morf

-merusaem
gnisu1tne

aremac
)1kcolb(1

51090 60
61090 0E

Y
71090 60
02090 89

X tniopdn2
retnec(

)setanidrooc

12090 D0
22090 09

Y
32090 60
42090 00

noitaivedralugnA
52090 00
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(2) Flow chart

N

N

Y

Y

Y

N

N

Y

N

Y

Y

N

Power ON

15 second interval

Camera
starts operation
(00040 = ON)

Time-out

Normal termination

Error occurs.

Turning ON relay 00013

Starting the time-out detection timer

Error recovery
(00041 = ON)

Outputting Y0

Outputting Y1

Turning ON relay 
00010

* Transferring the result 
output (Y0 to Y15) 
from registers 09004 
and 09005 to 
addresses ]0412 and 
]0413
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(3) Program

00007 F-008
OCT 377 09000

00007

07377 TMR
000 0050

00040 00000

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

T000 00000 F-044 04100 00006

00007 TMR
001 0030

04100 04101

T001 04107

00007 Fc012
CMP 09000 000

07357 04100

07354 Fc012
CMP 09000 377

07356 04101

04100 F-000w
XFER 09004 ]0412

07357

04100 0001000040

00010

04120 0001100040

00011

04121 0001200040

00012

04101 0001300041

04107

00013

04101 0000600041

04107

[
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[Explanation of the program]
The numbers 1 to 16 below correspond to the same numbers on the preceding page.

1. Turn on the power, and wait for 5 sec. (07377 is kept ON for only 1 scan after the power is turned
ON.)

2. The camera is started. (00040 enters a measurement trigger.)
3. The trigger input (00007) is self-latched when the operation start has begin (00000 = ON).
4. The termination code of the write register is cleared.
5. The time-out detection timer monitoring the computer link is started.
6. Time-out error
7. A check is made for normal termination.
8. Normal termination (09000 = 000

(8)
)

9. A check is made for errors.
10. Occurrence of an error (09000 = 001 to 376(8))
11. The data in the result output relays Y0 to Y15 (16 points) on the IV-S30 is transferred from

registers 09004 to 09005 to addresses ]0412 and ]0413.
12. A normal termination signal is output.
13. The judgment (OK/NG) of the result output relay Y0 is output.
14. The judgment (OK/NG) of the result output relay Y1 is output.
15. When a time-out or an error occurs, it is output.
16. When a time-out or an error occurs, it is reset.

(4) Timing chart

Operation start 00040

Start signal input 00007

1 scan time

Operation of the IV-S30 
through a computer link 

Y0, Y1

Normal termination 
04100

IV-S30 - JW70H

Execution of 
measurement   

Error output  00013

OK

Data writing   
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Chapter 20: Troubleshooting
Item [1] shows problems which may occur when the IV-S30 measurement system is started. If any error (the
termination code is not 00

(H)
) occurs during image processing on the IV-S30, take the steps described in item

[2].
Perform the recommended daily inspection following the maintenance procedures listed in item [3].
[1] Symptoms and checks

The following symptoms may not be malfunctions. Before asking us to repair your equipment, check the
recommended parts.

nonemonehP skcehC

.NOdenruttonsirewopehT
-VIehtnopmalrewopehT(

).thgiltonseod03S

.1 ylreporpdetcennocneebsahdrocrewopehttahterusekaM
.03S-VIehtnokcolblanimretrewopCDehtot

.2 sahdnaelbaliavasiegatlovylppusreporpehttahterusekaM
.deppordton

denruttsrifsirewopehtretfA
sretcarahcrosegamion,NO
.rotinomehtnodeyalpsidera

.1 detcennocneebsahelbacrotinomehttahterusekaM
.yltcerroc

.2 .ylreporpdetsujdaeraniagdnatesffoehttahterusekaM

denruttsrifsirewopehtretfA
erasretcarahcon,NO

.rotinomehtnodeyalpsid

.1 yalpsidnrettapdnayalpsidegassemehttahterusekaM
tahterusekaM.edomyalpsid-nonehtottestonerasedom

.secapshtiwdelliftonsidleifeltiteht

denruttsrifsirewopehtretfA
nodeyalpsidsiegamion,NO

noegamiehtro,rotinomeht
.lamronbasiyalpsideht

.1 ezeerfehtnideyalpsidsyawlasiUNEMSPONIAMehT
rewolehtnoedomhguorhtehtotedomehtegnahC.edom

*.noitcesunem

.2 .desolctonsisirisnelehttahterusekaM

.3 .desaercnineebtonsahdeepsrettuhsehttahterusekaM

.4 .noitanimatnocrofsnelehtkcehC

.5 .noitanimatnocrofecafrusgniviecerthgilDCCehtkcehC

.6 .ylreporpdetsujdaneebsahsucofsnelehttahterusekaM

.7 etauqedagnidivorpsitnempiuqegnithgilehttahterusekaM
.noitanimulli

yletelpmocsidnuorgkcabehT
ehtretfaneve)kcalbro(etihw

.degnahcsideepsrettuhs

.1 .kradrothgirboottonsineercsrotinomehttahterusekaM
).desnesebtonnacssenthgirbnisegnahC(

- thgilehtfonoitanimulliehtroerutrepasnelehttsujdA
.ecruos

deirracebtonnacsnoitarepO
.dapyeketomerehtgnisutuo

.1 yltcerrocneebsahelbacdapyeketomerehttahterusekaM
.03S-VIehtotdetcennoc

lairesesopruplareneG
ebtonnacsnoitacinummoc

.demrofrep

.1 yltcerrocneebsahelbacnoitacinummocehttahterusekaM
.detcennoc

.2 sielbacnoitacinummocehtfolanimrethcaetahterusekaM
.detcennocylreprop

.3 ,dradnats(snoitidnocnoitacinummocehttahterusekaM
otmrofnocretupmoclanosrepehtni)kcehcytirapdna,deeps

.03S-VIehtfoesoht

.4 rofsrotcennocehtdnanoitcennocsidrofelbacehtkcehC
.eruliaftcatnoc

.5 denrutuoyretfasdnoces51tuobadetiawuoytahterusekaM
.rewopehtNO

.6
ehtnodeyalpsidsiUNEMSPONIAMehttahterusekaM

.neercs

- Continued on the following page -

*You can change to the through mode screen using the [TYPE RUN COND].
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nonemonehP skcehC
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ebtonnacknilretupmoc
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.detcennoc
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otmrofnocretupmoclanosrepehtni)kcehcytirapdna,deeps
.03S-VIehtfoesoht

.5 tluserdna.oNnoitatseht,ledomelbitapmocatahterusekaM
.yltcerroctesneebevahsserddatratsetirw

.6 denrutuoyretfasdnoces51tuobadetiawuoytahterusekaM
.rewopehtNO

.7
ehtnodeyalpsidsiUNEMSPONIAMehttahterusekaM

.neercs

tratstonseodtnemerusaeM
sireggirttratsanehwneve

.nevig

.1 yekehtgnisuybdetratsebnactnemerusaemtahterusekaM
.langisreggirtadnesotdap

.2 yltcerrocneebevahselbacaremacehttahterusekaM
.detcennoc

.3
neebevahlangisreggirtadnesotecivedehttahterusekaM
niam03S-VIehtnoslanimrettupniehtotdetcennocylreporp

.gnisuoh

.4 denrutuoyretfasdnoces51tuobadetiawuoytahterusekaM
.rewopehtNO

.5
ehtnodeyalpsidsiUNEMSPONIAMehttahterusekaM

.neercs

tonerastlusertnemerusaeM
.tuptuo

.1 yltcerrocneebevahselbacaremacehttahterusekaM
.detcennoc

.2 otdetcennocylreporpneebevahsecivedehttahterusekaM
.gnisuohniam03S-VIehtnoslanimrettupnieht

.3 denrutuoyretfasdnoces51tuobadetiawuoytahterusekaM
.rewopehtNO

.4 ehtnodeyalpsidsiUNEMSPONIAMehttahterusekaM
.neercs

erastlusertnemerusaeM
ruccostluserGNro,elbatsnu

.yltneuqerf

.1 .rekcilftonseodtnempiuqegnithgilehttahterusekaM

.2 .pudeggoftonsahsnelehttahterusekaM

.3 .noitanimatnocrofsnelehtkcehC

.4
tahterusekaM(.denruttonsahgnirsucofehttahterusekaM

).derucesneebsahwercskcolaremaceht

.5 .degnahcsahnoitisoparemacehtrehtehwkcehC

.6 tesneebsahwodniwrotinomecnanimulliehttahterusekaM
.noitanimullietaidemretniehtot

.7 .ylreporptesneebevahairetircehttahterusekaM
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[2] Causes of termination codes (when an error occurs) and remedies
When an abnormal termination code (other than 00

(H)
) is received, take the following measures.
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-imreT
noitan
edoc esuaC ydemeR

)H(
10 .tsixetonseodedocgnissecorpdeificepsehT .edocgnissecorpehtkcehC

20 sawsmetiatadforebmungnorwehT
.txetehtnideificeps .txetehtnismetiatadforebmunehtkcehC

30 .egnarelbatpeccaehtedistuosiatadtxetehT .egnargnittestxetehtkcehC

40 tonerasmuskcehcehtfostluserehT
.lacitnedi

.smoskcehcehtkcehC-
roftnemnorivnenoitacinummocehtkcehC-
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ehtfoylppusrewopehterusekaM-
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.selbacehtfosnoitcennoc
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.sgnittesknilretupmoc
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deificepsehtdedeecxesahegnardlohserht
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42 noitcetedegdeoN
52 .deretsigerneebtonsahegamiecnereferA
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[3] Maintenance
Check the equipment for the following items.

(1) Operation check
- Change the measurement number on the MAIN OPS MENU, and change the monitor screen to the

freeze or through mode. Then, make sure that the image is normally displayed.

(2) Checks
- Check the illumination from the lighting equipment.
- Make sure that the monitor screen is in focus and that the aperture setting is proper.
- Check the cable insulation for breaks, and make sure that the cable connectors are not loose.
- Carefully wipe dust off the lens with a soft, dry cloth.
- If dust has landed on the CCD surfaces of this camera, wipe them with a clean cotton swab soaked

in isopropyl alcohol. Move the cotton swab lightly and slowly in one direction. Change cotton swabs
frequently. Do not clean more than one CCD surface with one cotton swab.

[Procedure for checking after cleaning]
1 Mount the lens (mirror tube) on this camera.
2 Close the lens iris all the way.
3 Point the lens toward the light source, and check the monitor screen to make sure that there are

no spots on the screen. (If the iris is open even a little, then even if spots exist, they will not be
visible on the monitor screen. Fine adjustments to the iris are required.)

(3) When measurement errors and/or evaluation errors occur frequently, check:
- The illumination of the lighting equipment and lamps.
- The inspection object is within the window.
- The cables for looseness or disconnection.
- The lens for dirt and dust.
- The lens focus and aperture have not changed.
- The power is being supplied normally, and
- The parameters you set have been stored.

(If the parameters have changed, reset the parameters from the beginning.)

A

Front view 
(view A) of the CCD When an IV-S30C1/C3 is used

CCD 
section
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