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Thank you for purchasing the SHARP |IV-S30 compact image sensor camera (IV-S31MX/S32MX/
S33MXcontroller). 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 (IV-S31MX/S32MX/S33MX controller) manuals as
follows. Read them in conjunction with this manual.

IV-S30 (IV-S31MX/S32MX/833MX)—[

User's Manual (Introduction and Hardware: This manual)

— User’s Manual (Function and Operation)

Instruction Manual

Manual type

Major subjects

How to use

IV-S30
(IV-S31MX/S32MX/S33MX)
User's Manual

(Introduction and Hardware)

- Outline of the 1V-S30 (features and
functions)

- Description of the hardware

- Startup method

- General performance specifications.

- Example of operation and instruction

- Become acquainted with the IV-S30

- Learn how to install the 1V-S30 and
wire it up

- When mastering the outline of
operation.

IV-S30
(IV-S31MX/S32MX/S33MX)
User's manual

(Function and Operation)

- Detailed explanations of all the
measurement functions.

- How to make menu selections for
each measurement

- Details of inputting and outputting
data and communications with other
devices.

- Troubleshooting

- Learn how to specify measurement
/inspection conditions, good or NG
judgment conditions, etc.

- Lear how to connect a programmable
controller or personal computer.

- Learn what to do if a problem occurs.

notice.

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
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C Chapter 1: Setting and Operating Outline

) B

1-1 Setting and operating procedures
This paragraph describes the rough operation sequence of the 1V-S30.

[©

System design | (Ref. chapter)

Plan your hardware environment to suit your use of the IV-S30. User’s manual
(Introduction and Hardware)

- Measurement program (positional deviation ] --------------- 1-2 Measurement programs
measurement, degree of match inspection, etc.)

- Number of cameras, externally connected devices, ] .............. 3-1 Basic system configuration
system components

- Input/output (start measurement input, result ] ...................... 3-2 System configuration examples
output, object type change, etc.)

- Lighting equipment, illumination, shutter speed, lens, etc. .._.______ 5-1 Installation conditions

Installation/assembly|

Install the hardware you will be using.
- Connection of cameras and monitor to the controller

- Installation of the controller and camera body | ____________ User's manual

- Connection of a power supply, input/output terminals (Introduction and Hardware)
and external devices 5-2 to 5-4 Connection and
v installation and wiring
|® Turning ON the power supply (controller and monitor)| methods

Supply power to each device.

Environment settings|

Set IV-S30 parameters according to the actual hardware environment.

- Setting the Input / Output conditions 7| ------------------------------- Chapter 17
- Communication e Chapter 18
-Computer link e Chapter 19
- Gain/offset adjustment oo 2-15

Enter measuring programs|

[User’'s Manual

| | (Introduction and Hardware)
- Entered using the  * Entered using the -=---====-======== Chapter 7: Setting examples using
wizard menu tree the Setting Wizard
Chapter 8: Setting Examples
| | Using the Menu Tree

| 6-4 Operation chart

[User's Manual

Editing Operation SCreen | ------------orooommeonmososoeooee (Introduction and Hardware)

L 6-7 Editing Operation screen

@

Other settings|
[User's Manual
+ Initialization « Self Diaghosis ~-=--7mmmmmmmmooeos (Introduction and Hardware)
L 6-8 Option

Operation

@

Test/inspection| --------------------------------------- Chapter 20: Troubleshooting

|

Maintenance| -------------------------------------------------------- Chapter 20: Troubleshooting




Setting and Operating Outline

1-2 Method for selecting the menu configuration
(1) Set wizard
The IV-S30 has a "Set Wizard" function to assist beginners in setting the measurement conditions.

Select "SET WIZARD" from the "MAIN MENU" and the wizard will show the items VS3MX

needed for each step. You only need to make selections according the instructions SYS-CND
on the screen. Using the wizard, you can establish the minimum required settings QT NTFE CERD
for making measurements. SET WIZARD
EDIT MAIN OPS MENU
OPTION
STEP1 STEP2 STEP9
SELECT THE MEASUREMENT SELECT AN IMAGE CAPTURING STORE THIS SETTING AS A
START INPUT IIF METHOD DURING OPERATION SAMPLE IN THE WIZARD?
(DPARALLEL+SERIAL+USB W » (DPARTIAL-IMG | » ®No 0
(@TRIG CCD START O @ALL IMAGE O @vEs u
(®NO CAPTURED O
NEXTIDETAL || RETURN END
ENTER A SHUTTER SPEED
(1/30~1/10000)
(DSHUTTER SPEED  1/00060
RETURN NEXT

TYPEOO

Start
STEP1:PARALLEL+SERIAL+USB
STEP2:CAPTURE IMG/PARTIAL-IMG
STEP3:MEAS1/CAM1
STEP4:MEAS1/BIN-AREA
STEP5:MEAS1/WINDOW/MASK,1
STEP6:MEAS1/MEAS CND
STEP7:MEAS1/EVALUATION
STEP8:MEAS1/CALC
STEP9:MEAS1/OUT
STEP10:FINAL NUMERIC CALC
STEP11:FINAL OUTPUT COND
STEP12:

STEP13:0UT/SERIAL OUTPUT
STEP14:0PS MENU COND
STEP15:

STEP16:

STEP17:TITLE/YES

" End
—( learﬂ)

The "Wizard" is a program that helps users make settings for measurement operations easily and
without making mistakes. The controller asks you a series of questions at each step and you
simply answer these to complete the settings.

The wizard is convenient for making settings when beginners and inexperienced operators are
operating the machine. However, operators who are familiar with the operation may save a lot of
time by using other setting methods.

The steps that the set wizard takes you through are displayed as lists on the
"operation chart." At any point you can return to the previous step to make a
change if you want to.

1-2



Setting and Operating Outline

(2) Menu tree
The 1V-S30 has a menu tree which is shown the hierarchy of choices on OBJECT TYPE COND

. TYPEOO
each screen. To return to the previous screen or go to next screen, select & 1ypeo;
the corresponding item on the menu tree. — TYPE RUN COND
— IMAGE-ADJ

- MEA-CND(CAMERAL)
MEASO (POSI-DEVIATION)
POSI-CORRECT

MEASOL(MEAS-BIN-AREA)
MEAS(NEW)

[~ MEA-CND(CAMERA?)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE I/0

'— OBJ-TYPE SYS.

[} TYPE(NEW)

H How to enter the menu tree
On the "MAIN MENU" select "OBJECT TYPE COND" to enter the menu IVS3*MX

tree. SYS-CND
and [=] mean that a sub men is available inside the menu. OBJECT TYPE COND
Select [+] and press the SET key or the right arrow key, the next level of SET WIZARD

menu will be opened. EDIT MAIN OPS MENU

When [=] is shown, it means that the lower menu level is already open. OPTION
OBJECT TYPE COND
TYPEOO
—}-TYPEO1L
— TYPE RUN COND
. — IMAGE-ADJ
SAub menuis -------- P [=F MEA-CND(CAMERA1)
displayed MEASO (POSI-DEVIATION)

Have sub menus POSI-CORRECT
notyetdisplayed ~~~._ | | > mgﬁ:?ﬁéhc;AS-BN-AREA)
\ "3} MEA-CND(CAMERA?)

\ — FINAL NUM. CALC

\ — FINAL OUTPUT COND

Y — OBJ-TYPE I/0

\ — OBJ-TYPE SYS.
G TYPE(NEW)
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[1] Menu configuration

SYS-CND /O CONDITIONS
OBJECT TYPE COND COMM.SET
SET WIZARD COMPUTER LINK
EDIT MAIN OPS MENU — GAIN.OFFSET
OPTION TIME
CAMERATYPE
—— TYPEOO —— TYPE RUN COND
(*3) — IMAGE-ADJ (*1)
2 — MEA-CND(CAMERAL) MEASO (POSI-DEVIATION)—

— MEA-CND(CAMERA2) POSI-CORRECT

|— FINAL NUM.CALC MEASO01

— FINAL OUTPUT COND MEAS02

— OBJ-TYPE I/O MEASO03| *2

L OBJ-TYPE SYS. MEAS04

IMG PRE-PROC

(A)CHG-TYPE
(@STANDARD WIZARD
(3 OPERATION CHART

MAIN OPS MENU

(DINITIALIZATION
(@SELF DIAGNOSIS

MEAS CND | REG-COND (S)
— REG-COND (E)
EVALUATION COND
DISTANCE & ANGLE COND T NUM-CALC
— OUT-COND
NUM-CALC
OUT-COND

*1: MEASO is only for making for "positional deviation measurements."

*2: MEASOL1 to 04 can be set to make any type of measurement from "positional deviation
measurements" to "multiple degree of match inspections."

*3: Maximum 16 object types (IV-S31MX), or 32 object types (IV-S32MX/S33MX) can be registered.
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[2] Configuration of the setting conditions

- 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 (18-1)
Communication standard, communication speed, data length, parity, stop bit,
station number

- Computer link (19-1)
Manufacturer, station number, top line of the written results

System - Gain/offset (2-15)
conditions - System time (2-16)
- Camera setting (2-17)
Camera selection, image capture mode
The numbers in parenthesies () are page numbers for your reference.
) Output monitor (2-2), image capture (2-4), message display (2-5), pattern
Operating display (2-6), binary image display (2-7), g angle correction, display operation
conditions >| screen (2-9), display evaluation change (2-10), display PC monitor (2-11),
through display (2-11), extension function 2 (2-12).
Image pre- Positional deviation
processing (3-20) / measurement | S°€ Chapter 4
Measurement O, Positional deviation measurement, degree
g | cameral of match inspection, lead inspection,
g Measurement 0, BGA/CSP inspection, area measurement See
g_ camera 2 by binary conversion, object counting by > Chapters
binary conversion, object identification by 4 to 13.
(o)) 1 —
Camera £ Measurement 1 . binary conversion, point measurement,
Object 1and 2 § Measurement 2 multiple positions measurement, multiple
t 00 o degree of match inspection.
ype = | Measurement 3 g P
Measufin Measurement 4 CCD trigger (17-18), s_hutte_r speeq (3-37), serial
uring output (17-24, 26), calibration setting (17-28).
conditions Input and output for
each object type Monitor light level (3-35), register NG images (3-39),
Svstem for stop NG measurement (3-40), move whole window at
Y . one time (3-41)
each object
Carge'\rlaél Same for Camera 1 and 2. However,
an > "Measurement 0, Camera 2" is not
images available.
Object

type 01

—> Same for "Measurement 00."
Note: Maximum 16 object types (IV-S31MX), or 32 object
types (IV-S32MX/S33MX) can be registered.
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[3] Configuration of Set Wizard
The Set Wizard has the following screen configuration.

SET WIZARD SCREEN SAVE DEL F Cl1BRT
[SAMPLE]
(DCHG-TYPE
(2)STANDARD WIZARD TYPEOO
(3)OPERATION CHART Start
End

STEP1

SELECT THE MEASUREMENT
START INPUT IIF

(1)PARALLEL+SERIAL+USB |

(@TRIG CCD START O
NEXT DETAIL P | COMMSET  SCREEN COND SAVE
When "DETAIL" is selected. | (1)COMM.STANDARD RS232C

(2)BAUDRATE (kdps)  115.2
(BNO.OF DATABITS  7BIT

STEP? (@PARITY CHECK ~ EVEN
(BNO.OSTOPBITS ~ 2BIT

SELECT AN IMAGE CAPTURING @STATlON NO. 00(0~7F)

METHOD DURING OPERATION

(1)PARTIAL-IMG [ |

(2ALL IMAGE O

(B)NO CAPTURED O

ENTERASHUTTERSPEED

(1/30~1/10000)
(DSHUTTER SPEED  1/00060

RETURN NEXT

'

STEP3
CORRECT POSITION?
@DNo |
@camL O
@ CcAM2 O
RETURN  NEXT
STEP3
SELECT A CAMERA TO SPECIFY
MEASUREMENT CONDITIONS
(DNO REGISTRATION u When "(2)CAM1" or "(Q CAM2" is selected
@CcAmL | @ ® ’
@cam2 O | *
RETURN  NEXT STEPA
SELECT AN IMAGE PROCESSING
METHOD
When "DNO REGISTRATION" | (1)GRAY-SRC PROCESS [ |
is selected. (2)BINARY PROCESS Od

(1)MEAS POSI-DEVIAT [ |
(2MEAS MULTI-POSI O
(3)DETECTDEG-MAGCHLE [
(@MEAS MALTI-MATCHES O
(®INSPECT LEADS O
(6)MEASURE POINT DENSI Od

RETURN | NEXT

\f * 1-6
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STEP4

SELECT TYPE OF CALCUATION
BETWEEN IMAGES

(1)COMPARE IMGS ~ NO

SELECT WHETHER OR NOT TO
CONVERT IMGE DENSITY

OCHNG GRAYLEVELNO
SELECT FILTER TYPE FOR

IMAGE DATA

(1)SPACE FILTER NO

RETERN

COMPARE IMGS SCREEN SAVE

NEXT DETAIL

>

@CALC.TYPE NO

(2)CALC.AREA SET  (232,216)-(279,26)

* (D Displayed when the "CAM1" or "CAM1&2" is selected in item ") COMPARE IMGS"

STEPS

(DREGISTER NO.(0~7) 0

SELECT AN IMAGE PROCESSING

®No O
(2GRAY-SRC |
(3)EDGE DTECT O
(@SCH-EDGE O

(ANUM.OF DTECT 1P

ENTER A RANGE AND UNITS FOR
ROTATION ANGLE DETECTION
(DDTECTANGL  NO

RETURN NEXT DETAIL

STEP6

SELECT INSPECTION PRECISION
(1DSTANDARD(PIXEL) Il
(DHIGH(SUB-PIXAEL) ]

RETURN 'NEXT

'

STEP7

COMPARE EVALUATION

CONDITIONS TO MEASUREMENT

RESULTS (YES/NO)

®No O

@)YES [ |

RETURN  NEXT DETAIL =—

1-7

REGCOND  SCREEN COND SAVE DETAIL
(REGISTER NO. 0(0-7)
(QMEAS SHAPE(MDLO) ~ RECTANGLE

(3REFIMG AARE(MDLO) ~ SET
(@SEARCHARE(MDLO)  SET

(224,208)~(287,271)
(216,200)~(295,279)

EVALUAT COND SCREEN COND SAVE EDIT SEL F Cl BRT
(DREGISTERNO.  0(0~7) [TEST RESULT] [OUTPUT]
(CONDITION SET  AUTO(-10%)

()X COORD. (MDLO) 000.0-511.0  X0= NO

@)Y COORD. (MDLO) 000.0-479.0  YO= NO

(®)x DEVIATE (MDLO) -511.0~+511.0 0= NO

(®)y DEVIATE (MDLO) -479.0~+479.0 y0= NO
(DMATCH LVL(MDLO) -10000~+10000 M0= NO
@TEST EXEC(WITH-POSIADJ WITHOUT-POSI.ADJ)




Setting and Operating Outline

STEPS
USE SETTING DISTANCE
ANGLE CONDITIONS (YESINO)
DNo [ |
@YES O
RETURN _NEXT _DETAIL = [ DESTSAGL COND SCREEN COND SAVE F Cl BRT
@08J DST
Displayed when "@)YES" (2)DISTANCE 00(0~15)
is selected (3DISTANCE NO
[TEST RESULT] [OUTPUT]
STEPS
COMPARE MEASUREMENT
SETTINGS TO MEASUREMENT
RESULTS (YESINO)
DNO - REGISTER NO. oojo1o203jo4osloslo7joglogfLoft]L213[14]15)
(@ YES(MEAS) 0 DISTANCE XIXIXIX XXX XX XX XXX XX
DETAIL{
(®YES(DSTEAGL) =P [\UMERIC CALC SCREEN COND SAVE F Cl BRT
DETAIL [N0O-NO7]
RETURN  NEXT \\ CHG-CALC
(DRUNATEST (SET KEY)
Displayed when "@YES" or OBJECFORMULA
"@YES" is selected L P
STEPS ‘no2. | ]
LADDER CIRCUIT AND RESULT
OUTPUT BASED ON MESUREMENT L O
AND CALCULATION RESULTS(
YESINO) LNO3 | ]
N0 |
(D YES(MEAS) DETAIL e
(B YES(DSTEAGL) =P [OUTPUT COND SCREEN COND SAVE F Cl BRT
TAIL INPUT00-07
RETURN  NEXT \\ CHANGE INPUT
\
Displayed when "@YES" or 0 1 2 3 4 5 6 7 oOur
"@)YES" is selected INPUTOO
LOGIC
STEP8 INPUT02
ADD MEASUREMENT CONDITIONS? LOGIC
@No ™ INPUT03
@YES O
RETURN  NEXT

Y

STEP8

CALCULATE SETTINGS FOR ALL
MEASUREMENT RESULTS(YESINO).
DNO | |
@)YES O

RETURN  NEXT
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STEP8

SET LADDER CIRCUIT RESULT
OUTPUT BASED ON ALL
MEASUREMENT AND CALCULATION
RESULTS (YESINO)

®no [ |
@VYES O
RETURN NEXT DETAIL ==t [GUTPUT COND SCREEN COND SAVE F CLEBRT
INPUT00-07
CHANGE INPUT
Displayed when "@YES"
or "@YES" is selected. 0 1 2 3 4 5 6 7 oOUT
INPUTO0
STEPS LOGIC
SELECT AN INTERFACE FOR th(l)Pc:I:Ol
OUTPUTTING RESULTS WHEN THE NPUTO?
INPUT IS THE PARALLEL IF
LOGIC
No u INPUTO3
(2COMPUTER LINK [
(SSERIAL IIF O
Displayed when "@COMPUTER LINK" is selected
RETURN NEXT DETAIL e COMPUTER LINK SCREEN COND SAVE

(@PC MANUFACTURER SHARP(COMM PORT)

Displayed when (2)STATION NO. 01
"(2)COMPUTER LINK" or (®WRITETOPADRS 09000
"(@SERIAL I/F" is

selected.

Displayed when "(@SERIAL I/F" is selected

COMM.SET ~ SCREEN COND SAVE

v (1)COMM.STANDARD ~ RS232C
(2BAUDRATE(kdps)  115.2

STEP9 (3NO.OF DATABITS  7BIT
CHANGE DISPLY CONTENTS OF @PARITY CHECK EVEN
THE MAIN OPS MENU (®NO.OF STOPBITS ~ 2BIT
®No [ (B)STATION NO. 00(0~7F)
@VYES O
RETURN [NEXT DETAIL =P [TYPE RUN COND SCREEN SAVE

(@MONITOR OUTPUT ~ CAML
Displayed when "@YES" is (2)CAPTURE IMG PARIAL-IMG
selected. (3MESSAGE DISPLAY  YES(NUMERIC)
(@PATTERN DISPLAY  YES

(®SHOW BINARY IMG ~ YES

®SHOW FIX IMG YES

STEP9 (?)OPS MAIN DISP YES
DISP CHG-EVAL NO
STORE ATITLE FOR THIS (QPC-MNTR NO
SETTING? GO THROUCH DISPLAY NO
®No O ADEXTENSION FUNC.  NO
@YES |
RETURN 'NEXT DETAIL — STR OBJ TITLE SCREEN SAVE F C1 BRT
Displayed when "@YES" is
selected.
ABCDEFGHIJKLM
NOPQRSTUVWXYZ
- ()<> P
STORE THIS SETTINGASA PERNEN
SAMPLE IN THE WIZARD? DEL END
®No O
@YES |
RETURN END
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1-3 Description of the Operation screen
When the 1V-S30 is started, the operation screen shown below will appear.
Each area of the operation screen is described below.

@ Object type number (@ Freezelthrough screen
(@ Camera currently selected
(TYPEOO) F C1BRT-— @ Image brightness: bright/dark
® Measuring time | VR

MEAS 0000ms 2001-10-14 10:38

MEASURE 0 CAM1 NO

() Software version

@ Measurement
setting details

L @ READY output

Vorelay \\ /
Xo~7U 0000 yo~70000C0I0]  READYR

Menu display =1 y.CHG MAIN-COND CHG-MEA COND-CHG CHGN-REG SCREEN-CHG CHGTYPE

(1) Displays the number of the currently selected object. (Object numbers can range from 00 to 15 for
the IV-S31MX and from 0 to 31 for the IV-S32MX/S32MX.)

(2 Select whether to display captured images on the screen as freeze images or through images.

Display

method Description
Through |- Displays the stream of images captured by the camera.

image - Used for adjusting the camera focus and image properties.

Freeze |- Displays the single image captured at the start of making measurements.
image - Used to set each of the measurement conditions and operating conditions.

To switch the image between "Through" and "Freeze" modes, press the SEL key on the remote
keypad, and then press the up and down arrow keys.

@ Indicates which camera is currently selected
C1: Camera 1 (the camera connected to the "CAMERAL" connector)
C2: Camera 2 (the camera connected to the "CAMERAZ2" connector)

@) The brightness of the captured image can be set to one of two levels.

Screen

display Description

Bright |Display the captured image without changing its brightness.
Dark Display the captured image at 1/2 the actual brightness

How to select the brightness level
On any screen, except the operation screen, move the cursor to the "F" (freeze) or "T" (through)
position on the upper part of the screen by pressing the SEL key. Then, press the left or right arrow key
to move the cursor to the "BRT" (bright) or "DRK" (dark) indicator. Press the up or down arrow key to
switch between bright and dark.

1-10



Setting and Operating Outline

(B Displays the software version.
(6 Displays the measurement time currently assigned.
< Actual measurement time >
(Only when changing the object type)
Time to change CCD exposure time CCD image Image Result output
object type (Shutter operation time) | capture time | processing time time

- Serial communication time is not included.

- Set the controller as follows to reduce the measurement time.

1. Increase the shutter speed.

2. Select the "partial” image capture feature for the CCD.

3. Select "NO" for the measurement results display (message display, pattern display, and binary
image display).

(7 Display setting details of each measurement.

MEASURE 0 CAM1 @
1 ) 1
Measurement Camera 1l or Measurement
numbers from 0 to 4 camera 2 program name

Displays the status of input relays X0 to X7: OFF[[]],ON[H ].
Displays the status of output relays YO to Y7: OFF[[J],ON[H ].

(9 Displays the status of the ready output: OFF [[]], ON [ H ].

The menu bar at the bottom has two rows. When this menu is selected, the second row will appear.

| MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

MNU-CHG NEXT-NG CHG-C1 CHG-C2 MANL-MEAS SHORTCUT

The details of each item on this menu bar are shown on the next page.
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B Details of each item on the menu bar

Item on the menu bar

Description

Display detail on the screen

MAIN-COND
(main conditions)

Displays the MAIN screen.

[VS3*MX

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

CHG-MEA
(Change measurement)

Press the up and down arrow keys to change the display of
the evaluation results for each measurement number.
(Measurement 0 camera 1 -> measurement 0 camera 2 ->
Measurement 1 -> Measurement 2 -> Measurement 3 ->
Measurement 4)

MEASUREO CAM1 NO
4—This part changes.

Displays the condition change selection list. Change the
conditions that get displayed by pressing the up and down

arrow keys.
COND-CHG For details about the measurement conditions, see pages 8-3 S
(Change the and 8-8 in Introduction and Hardware and Chapter 3 in this ZELKI‘E/;’\:SEEL'\‘CD"'
measurement manual.
conditions) For details about the distance and angle conditions, see page COND-CHG CHNG-REG
14-2 in this manual.
For details about the numeric value calculation conditions, see
page 15-7 in this manual.
) ) AO- A08-
CHNG-REG Change the display of the set of stored details between [A00] to <« to
(change registration) |- [A07] and [A08] - [A15] using the up and down arrow keys AO7> AO7>
Displays the screen change selection list. Select a screen
using the up and down arrow keys.
Note: The OPS-MAIN, JDG-COND-CHG,and PC-MNTR do
not appear on the popup menu unless "YES" is selected. OPS-MAIN
SCREEN-CHG for each corresponding item on "TYPE RUN COND" PC-MNTR
(change screen) menu. Only the currently evailable screeens are listed. PC-MNTR 2

When an NG image is stored, "NG-IMG-DISP" can be
selected. Press the SET key and the monitor will change to
the NG image display screen.*

5> See page 1-22 in this manual

SCREEN-CHG CHG-TYPE

Displays the object type selection list.

CHG-TYPE : .
(change the object Select an object type by pressing the up and down keys. (TYPEQD)
g ) This is enabled when Manual Object Type Change is set to
type) "WES." This part changes.
NEXT-NG * List the NG screens that can be selected.

(change the NG image)

Select a screen using the up and down keys.

CHG-C1
(change the Camera 1
image position)

Moves the image from Camera 1 up and down the screen

using the up and down arrow keys.

Note: This is enabled when "CAM1&2" or "CAM1&NG IMG" is
selected in HMONITOR OUTPUT on the TYPE RUN
COND menu (operating conditions).

CHG-C2
(change the Camera 2
image position)

Moves the image from Camera 2 up and down the screen

using the up and down arrow keys.

Note: This is enabled when "CAM1&2" or "CAM1&NG IMG" is
selected in @MONITOR OUTPUT on the TYPE RUN
COND (operation conditions).

MANL-MEAS
(Manual measurement)

Manually move the two crosshair cursors, and measure

distance between these two points, as well as coordinate

distance on X and Y axes.

Note: Unless "MANL-MEAS" is selected on the
"@DEXTENSION FUNC" line in the TYPE RUN COND
(operation conditions), this screen cannot be displayed.

MANL-MEAS
(1)CURSOR1-COORD MOVE(224.208)
(2)CURSOR2-COORD MOVE(287.271)

DIST-BETW-2PT 089.0 \

SHORTCUT

Displays a short cut screen.

DIST-BETW-X 063.0
DIST-BETW-Y 063.0

[PLACE]
(@)SHORTCUTL NO
(2)SHORTCUT2 NO
(®)SHORTCUT3 NO

* Only the IV-S32MX/S33MX can display and use this function
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1-4 Setting the measurement programs
To execute a specific measurement program (positional deviation measurement, degree of match 1
inspection, etc.), select MEASUREMENT O to 4 on the "MEA-CND" line.

- 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.

(1) Operation main screen (see page 1-10).

(TYPEOO) F C1BRT
V*.**

MEAS 0000ms 2001-10-14 10:38
MEASURE 0 CAM1 NO

X0~70J0000  yo~700000IZ]  ReADYR
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHGTYPE
I

Move the cursor to the "MAIN COND" item using
the left and right arrow keys and press the SET key.

(2) Select the "OBJECT TYPE COND" using the up MAIN MENU F CL BRT
and down arrow keys and press the SET key. IVS3*MX
SYSCND
OBJECT TYPE COND
SET WIZARD
EDIT MAIN OPS MENU
OPTION
(3) Move the cursor to the "TYPE(NEW)" item on the [ seLecT 0BJECT TYPE COND F CLBRT
"OBJECT TYPE COND" line and press the SET OBJECT TYPE COND
key. TYPEOO
—TYPE(NEW)

(4) Move the cursor to "TYPEOQ" on the "SELECT OBJECT TYPE COND" line and press the SET key.
To select "TYPEO1" and others, move the cursor to "TYPE(NEW)" and press the SET key.

(5) Select "MEASO to 4" (MEASO is only used for positional deviation measurements) on the "MEAS

COND (CAM1)" line and a popup menu will appear. Select any desired measurement program from
this popup menu and then press the SET key.
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1-5 Common operations for each menu

[1] Operations to return to the operation screen

You can return to the operation screen, MAIN MENU, or setting screen from any menu by a single
operation.

1

M Menu display
[TYPE RUN COND] menu

XXXX  SCREEN SAVE

OPS-MENU [-— Return to the operation screen

-<— Return to the MAIN screen.

-—Return to the currently selected setting screen.
-«—Return to the previously selected screen.

[2] Saving data
All of the data such as measurement and evaluation conditions entered on the "TYPE RUN COND,"
"MEA-CND," and "SYSTEM COND" menus, can be saved into the 1V-S30 flash memory.

H Operation procedure
[SYS-CND] menu

XXXX SCREEN 'SAVE

DATA SAVE?(YES=[SET]NO=[ESC))

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.

SAVING
REFERENCE IMG HHE
SYSTEM I/O |

OBJECTTYPECOND HENNENNNNEN [ [ 1[]]

When the data has been saved in the IV-S30 flash memory, the display will change from "SAVING" to
"COMPLETE SAVE."
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1-6 Power ON setting menu

[1] Operations menu lock
To prevent accidental changes to conditions you have set, the operation screen can be locked so that the
screen cannot be changed to setting screen. The operation can only be carried out on the [POWER ON
SETTING] menu.

B Display procedure

Follow the procedure described below when turning ON the power to the controller (IV-S31MX/S32MX/
S33MX), 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.
[POWER ON SETTING] | SEL TR%BRT
—1| @ MAIN OPS MENU UNLOCK LOCK | @@ O
(2 DISPLAY MODE  JAPANESE ENGLISH | @® @ @
(® OPERATION J' esc SET
(1) MAIN OPS MENU Description
All of the operating conditions for the
UNLOCK IV-S30 can be changed.
LOCK The MAIN OPS MENU is locked and
no change can be made.

M Operation procedure

1. On the [POWER ON SETTING] menu, move the cursor to item "1)MAIN 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 operation
screen.

M Display when the operation screen is locked

(TYPEOO)AREAL TIMG C1L

OK LOCK FULL VXX

MEAS XXXXms

MEASURE 0 CAM1 POSI-DEVIATION “"LOCK" will be displayed

on the MAIN OPS MENU

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

M Display procedure
Follow the procedure described below when turning ON the power to the controller(IV-S31MX/S32MX/
S33MX), 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.

[POWER ON SETTING] ! SEL TR&BRT
(DMAIN OPS MENU ~ UNLOCK LOCK | @@ O
|, @DISPLAY MODE JAPANESE ENGLISH 4 @@ o O
37, @OPERATION ceo  SET
5

H Operating procedure
3. Move the cursor to item "(2)DISPLAY 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 "(3) OPERATION" using up and down keys and press the SET key. Then, again
press the SET key.
> The screen will change to operation screen.
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1-7 Remote keypad (IV-S30RK1)

| —
@ SEL key
(@ Direction keys
(up, down, left and rlght)\ ®) TRG/BRT key
\ d d
&
@@

Key name Function Description
Selecting an item on a Select an item with the up, down, left and right
menu screen keys.

Setting a window Set each coordinate.

Direction keys*
@

(up, down, left - Select a digit or an item with the left and right

and right) keys, and then specify a value with the up and
Setting a value down keys.
- Specify a value with the up, down, right and
left keys.

To enter nested menus

Determine a highlighted

item
@] SET key Determine the setting

value

Returning a setting to its | On the REG-COND screen,

original state before be- |- Press the left arrow key + ESC key to change
@) | ESC key ing changed between a display of all items and just one

Returning to the previous| item at a time.

menu

- When the screen is changed from "Through"
Use to select the display | to "Freeze," the IV-S30 will capture an image.

of object images: - Change the brightness of the image displayed
choose between "F" on the screen.

@ | SEL key (Freeze) and "T" On the setting screen,
(Through) and between | - Press the left arrow key and the SEL key to
"BRT" (bright) and change between Through and Freeze.
"DRK" (dark). - Press the right arrow key and the SEL key to

change between Bright and Dark.

Press this key on the run screen, and a new

Start measurement input S
measurement is triggered.

@ Move the cursor to the
TRG/BRT key | fnction menu at the
upper area.

Displays popup menu.

* The direction keys have an auto-repeat function.
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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 (IV-S31MX/S32MX/S33MX) you are using, some settings are not available.

1-8 Register and display NG images

NG image refers to any image that the controller has determined to be unacceptable after making the

Iltem IV-S31MX|IV-S32MX|IV-S33MX|Reference page
Register NG images O O 17
Display when *
_ MAIN OPS 1.1 NG image O O O |J1-19t01-21
NG images [menu
display screen oceurs *
Display history O O (21
NG image display screen O O 1-22
Initialize NG images O O 122

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

[1] How to register NG images (IV-S32MX/S33MX)

When the 1V-S32MX/S33MX 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 "MREGST NG IMG" on the [OBJ-TYPE SYS.] menu.
> See page 3-39.

@ NG screen setting procedure
On the "SELECT OBJECT TYPE " screen, select
"MEA-CND (CAMERA2)" and press the TRG/BRT
key. From the popup menu, select "NG IMGS" and
press the SET key.

When the message shown on the right appears,
press the SET key.

1-17

SELECT OBJECT TYPE COND

F C1BRT

OBJECT TYPE COND
EFTYPEOO

TYPE RUN COND
IMAGE-ADJ
MEA-CND(CAMERA1)
MEA-CND(CAMERA?)
FINAL NUM. CALC
FINAL OUTPUT COND
OBJ-TYPE I/0
OBJ-TYPE SYS.

L TYPE(NEW)

OPS-MENU
SAVE
NG IMGS

AN

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

YES=SET, NO=ESC

BY CHANGING A SETUP, THE CONTENTS OF SETTING INA
CAMERA 2 WILL BE INITIALIZED. DO YOU CHANGE IT?
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The "MEA-CND (CAMERAZ2)" item will change to
"MEA-CND (NG IMGS)," and show that the NG
image function has been selected.

- 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.

SELECT OBJECT TYPE COND

F C1BRT

OBJECT TYPE COND
EF-TYPEQO

— TYPE RUN COND

— IMAGE-ADJ

- MEA-CND(CAMERAL)
MEASO (POSI-DEVIATION)
POSI-CORRECT
MEAS(NEW)

| MEA-CND(NG IMGS)

L FINAL NUM. CALC

L FINAL OUTPUT COND

L OBITYPE II0

L OBJ-TYPESYS.

L TYPE(NEW)

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

[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)
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[2] How to display NG images
NG images can be displayed on the operation main screen and on the NG image display screen (IV-
S32MX/S33MX).
(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 operation main screen.

- 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. 0> See page 1-22.

The setting procedures are as follows:

1. Select "CAM1&NG-IMG" from the monitor TYPE RUN COND SCREEN SAVE

F C1BRT

output. (DMONITOROUTPUT NG INGS
5> See page 1-17 to1-18 (@CAPTUR IMG PARTIAL-IM ﬁé%es
. oy e[GO
2. Set the monitor output to "NG-IMGS" or (©SHOW BINARY Vs CAMI&NG-IMG(VERT)

"CAMIZNG-IMG." ®SHOW 6FIX MG YES
Select "(DMONITOR OUTPUT" on the [TYPE | mopswanpise  ves Displayed when the
RUN COND] menu. (®)DISP CHG-EVAL NO IV-S33MX is used.
> See page 2-3. (@PCMNTR NO

@THROUGH DISPLAY  NO

{DEXTENSIONFUNC.  NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

e When the IV-S33MX is used

(DMONITOR OUTPUT
CAM1

NG-IMGS
CAM1&NG-IMG (HORIZ)
CAM1&NG-IMG (VERT)

Description

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.

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

o When the IV-S31MX/S32MX is used

(DMONITOR OUTPUT Description

CAM1 Display the camera 1 image on the whole screen.
NG-IMGS Display the NG image on the whole screen.
CAM1&NG-IMG Display the camera 1 image on upper half, and the NG image on lower half.
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3. Return to the operation main screen (page 1-10) and start making measurements.
Shown below are examples of the NG image display.

e When the IV-S33MX is used

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

(TYPEOO) CH BRT
ok

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

- Display example when the monitor output is set

to "NG-IMG."

(TYPEOO) C2 BRT
Al

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

Display
cameral
measured
image

Display
cameral
NG image

Display
cameral
NG image

® When the IV-S31MX/32MX is used

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

(TYPEOO) CH BRT
v

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

Display
cameral
measured
image

Display
cameral
NG image

Display
cameral
NG image

1-20

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

(TYPEOO) CV BRT
ko

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

Display cameral Display cameral NG
measured image image

- Display example when the monitor output is set

to "NG-IMG."

(TYPEOO) C2 BRT
V-

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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H Display when an NG image is captured
The controller automatically refreshes the NG image each time a new NG image is captured. 1
[An example of the split screen display (above and below)]
OK4 image NG6 image OK7 image

/ / /
/ / /

Measured
image from
Camera 1
OK

NG image
from
Camera 1
A
NG2 image \ )
Refreshes to NG6 image

Camera 1 OK1 . NG2 . OK3 = OK4 5 . NG6 _ OK7 _ OK8 _ OK9 _
capturing L > > > > : > > > >
image : :

Camera 1l Y NG2 ;V NG6 >
NG image

H Display history of NG images (IV-S32MX/S33MX)
When the IV-S32MX/S33MX is used, move the cursor to the menu bar "'SCREEN-CHG" on the operation
main screen, using the left and right key. Select the "NG-IMG-DISP" from the popup menu to display
previous NG images.

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

Measured
image from
camera 1
) Up key Up key

Dlsplay NG ﬁ ﬁ

Image — —

history _ Down key Down key

NG image number 9 NG image number 10 NG image number 0

- When a maximum of 10 NG images is registered.

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

- 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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When the 1V-S32MX/S33MX is used, move the cursor to the menu bar "SCREEN-CHG" on the
operation main screen (pagel-10) and press the SET key. Select the "NG-IMG-DISP" from pop-up
menu. 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 operation main screen. - See page 1-18.

(2) Displaying images on the NG image display screen(IV-S32MX/S33MX)

Note: Please be aware of the following.
1. Change the image display mode in the upper right of the screen to "F.IMG" (freeze image)
by pressing the SET key.
2. You cannot measure objects while an NG image is being displayed on the NG image
display screen.

@
(D Display the NG image number and (TYPEOO) F CH DRK O
the number of NG images that ko
have been registered. OK
The NG image number can be MEAS XXXXms 2001-10-14 10:38
selected by selecting "NEXT-NG" MEASURE 0 CAM1 POSI-DEVIATION ~ NG-IMG 0 (1P) +T— @

on the menu bar. 2001-11-01 10:25 <—— @)

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

*2

XO~700000000  yo~700000000 READYE  X:360  Y:350 ‘] ®
MNU-CHG CHG-MEA COND-CHG CHNG-REG NEXT-NG RE-EXAMDELNG -

Displayed when the menu is changed. 1

[MNU-CHG OPS-MENU DEL ALL NG |

@ Menu bar

Menu bar Details
Change the evaluation result display for the measurement

CHG-MEA numbers using the up and down keys.
(change measurement)|(MEASUREO CAM1 fi MEASUREO CAM2 fi MEASUREMENTL fi
MEASUREMENT2 fi MEASUREMENTS3 fi MEASUREMENT4 fi )
Change the operation menu using the up and down keys. "Display NG
image"fi change evaluation conditions fi Page 2-10
- The operating screen display must be set to "YES."

COND-CHG 5> See page 2-10
(change measurement . . ' . .
condition) - For information about the evaluation condition change screen,
see page 1-6.
- On the evaluation condition change screen, press the SET key.
The cursor will move to the setting change screen.
CHNG-REG Change the measurement result display of the registered numbers in
(change register)  |the measurement program using the up and down keys.
NEXT-NG Change the registered number for the NG image being displayed
(change NG image) |using the up and down keys. 5> See the next page.
RE-EXAM Replay the measurements made on the NG image selected with
(replay) "NEXT-NG", by pressing the SET key.
DEL NG Press the SET key. Only the NG image selected with "NEXT-NG" will

(delete NG image) |be deleted.
DEL ALL N (delete all
NG images)

OPS-MENU Press the SET key, the screen will return to the operation main screen.

Press the SET key. All the registered NG images will be deleted.

@ When "CAM1&2" is selected on the ")MONITOR OUTPUT" line (TYPE RUN COND
menu), the camera numbers (CH) will be displayed on the screen next to the images from
those cameras.
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B Display of the Change NG image operation
1
Up key Up key
— —
_ _
Down key Down key
NG imagg number NG imagg number NG imagce) number

- When max. 5 NG images are registered.

Note
- When "PARTIAL-IMG" is selected for the image capturing mode (page 2-4), the stored NG
images have the maximum rectangular area set by measurements 0 to 4.

[3] Initializing the NG images (IV-S32MX/S33MX)
When the IV-S32MX/S33MX is used, NG images can be initialized with any of the following methods:
1. Item "@INITIALIZATION", on the [OPTION] menu, will execute an "NG-IMG-INIT". ©> Page 2-22.
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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1-9 Operation flow
[1] Power ON and main loop processing

1

(Power ON)

|Wait to complete the power ON process|

| Initializing (CPU, gate array) |

| Memory check |

A
| Transmitting from flash memory to RAM |— | - System program
- Conditions other than

the conditions specified
Data setting for each object type
( - CPU, variables )
- Gate array

>

Checksum checking

OK

[Display check sum results |

Settings for all types completed

Yes

|Transmitting from flash memory to RAM I— Measurement conditions for
each object type

Obtaining images, capturing
specific lines of an image

Place the operation screen

in the locked state
T

To the next page

1-24

| Processing after the
power is turned ON
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From the preceding page

>
A

4

Message display —:l_ Display results.
Pattern display When the option has been set to "YES"
Crosshair cursor display ——— (System) Display "YES"

(Communication processing)
Data received

| Communication processing |

r
Receive a measurement — Parallel/general-purpose serial/CCD
start input signal trigger

| Main loop
processing

E | PC calculation | E | PC calculation
: ! :

|Executing measurements| !

See item [2].

| Measurement result output processing I— Parallel/general-purpose serial

—

Yes

Process key strokes

Processing on sub-menu

(Menu configuration => See page
1-4.)
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[2] Operation flow after the measurement start input is turned ON.

Start (measurement start input ON)

PC calculation

Parallel output (YO to Y15), "READY" OFF

External interface inhibit
(keys, communications, parallel)

Measurement timer start

Reading the object type No.

Image capturing (camera 1/2)

No

Yes

READY ON

N
>

Is the light level
monitor selected?

Execute the light level
monitor function

A

@) (To the next page)

v

Y

Executing measurement 0 using
camera 1

Was an error detected?

No

Executing measurement 0 using
camera 2

Yes Was an error detected?

No
@ (To the next page)
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<— 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."

[Measurement program that is
selected]

- Positional deviation measurement
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@ (From the preceding page) (@ (From the preceding page)
Positional correction
Yes v . 5
Setting the coordinate correction 2) [Seleefﬁg(;?ment programs that can be
values (X, Y, Q);. - Positional deviation measurement
v - Degree of match inspection

Executing measurement 1 - 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

. The window coordinates are

.\ | corrected within the range set for

J each type of measurement,

based on the correction value
determined in the steps marked with
*2.

Y
| PC calculation |

Message display
Yes

Displaying the measurement results
(values, decisions etc.)

Message display

Error display

3>
>

)

Pattern display

Positional correction yes

Y
|D|splay pattern after correct|0n| | Display pattern when setting

&
<

YY

A\
To the next page
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From the previous page

| Determining the measuring time (timer stop) |

| Parallel output (YO to Y15) OFF |

| External interface enabled (communications) |

General purpose

Computer link

|Genera| purpose serial output| | Computer link output
|

>
»1€

| External interface enabled (key, parallel) |

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

No

Yes

4
Waiting for a measurement start input signal or a key input

- When the stop NG measurement option is set to "YES" (page 3-40), the controller stops measuring
when an error occurs.
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1-10 Table of controller functions

Shown below are the functions for the individual controllers (IV-S31MX/S32MX/S33MX).
- For details about the controller hardware (cameras, peripheral devices), see the "IV-S30 (IV-S31MX/
S32MX/S33MX) User's Manual, Instruction and Hardware."

Item

Specifications

IV-S31MX | IV-S32MX | IV-S33MX

Image sampling system

256 level gray scale, binary conversion, edge detection

Image memory

One screen for displaying captured images. One monochrome screen for
displaying camera information and messages

No.of assignable object type

16 object types 32 object types

Max

imum number of reference

images stored / number of

300/ 3 screens 600 / 8 screens

whole screens stored
Standard camera .

§ (v-s30c1/c2)  [233ms*2
g High-speed camera 16.7 ms [full mode]
2o (IV-S30C3/C4) 8.3 ms [half mode] *2
E é Commercially available 33.3 ms [full mode]

EIA camera 16.7 ms [half mode]

Gray search time *1 18 ms | 12 ms 9ms

Gray search, edge detection

precision

Pixel, sub-pixel

Image pre-processing

Shading correction

Dividing, subtracting, and filtering

Comparative calculation
between images

Subtracting, absolute value of difference (between camera 1 and reference
image, between camera 2 and reference image, between camera 1 and
camera 2)

Gray level changes

Magnification by "n" processing, g (+/-) correction, histogram widening, mid-
range emphasis

Space filter

Smoothing (center/average), edge emphasis, edge extraction, horizontal
edge, vertical edge

Binary threshold value

Fixed and threshold value corrections (variation difference/variation rate)

Binary noise elimination

Expansion 5> contraction, contraction 5> expansion, area filter

Binary image mask

Specified window( rectangle, circle, oval), any binary image mask

Positional correction method

X/Y correction, rotation correction

Measurement program

Positional deviation
measurement

XY coordinate, deviation amount in X and Y axes, degree of match (1-point

search, 2-point search, 1-point edge, 2-point edge, 1-point search and 1-

point edge)

Angle: £15, +30, #45, 360 (1-point search, 1-point search + 1-point edge)
[Maximum 8 windows x 2 models]

Degree of match
inspection

Degree of match, XY coordinate, density (1-point search, 2-point search)
[Maximum 16 windows x 2 models]

Area measurement by
binary conversion

Area [Maximum 16 windows]

Object counting by
binary conversion

Quantity (maximum 3,000 items per window), total area
[Maximum 4 windows]

Object identification by
binary conversion

Quantity (maximum 128 per window), total area, area of each object
identified, gravity center, main axis angle, fillet diameter, peripheral length,
center point [Maximum 4 windows]

Point measurement

Number in binary image (maximum 256 points), average density (Maximum
128 points)

Lead inspection

Number of leads, distance between leads (max., min.), lead width (max.,
min.), lead length (max., min.) [Maximum 16 windows]

BGA/CSP inspection

Number of labels, total area, area of each label, XY pitch (max., min.) XY
fillet diameter (max., min.), [Maximum 4 windows ] (IV-S32MX/S33MX only)

Multiple position

Number of objects (max. 128), degree of match, XY coordinate (1-point

inspection search, 1-point edge) [Maximum 4 windows]
Multiple degree of match|Number of objects (max. 128), degree of match, XY coordinate (1-point
inspection search) [Maximum 4 windows]

*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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Item

Specifications

IV-S31MX | IV-S32MX | IV-S33MX

Number of measurement
programs

Maximum 6 per object type (measurement O - camera 1, measurement O -
camera 2, measurements 1 to 4)
Note: Measurement 0 is only used for positional deviation measurement.

Window shape

Rectangle, circle, oval (when using area measurement by binary
conversion, object counting by binary conversion, object identification by
binary measurement), polygon window (3 to 32 sided polygons: When
binary area measurement, counting after binary conversion, object
identification (labeling) after binary conversion, or BGA/CSP inspection is
selected.)

Distance and angle
measurement

Measure distance (between two points, X coordinate, Y coordinate),
measure angle (3 points, 2 points against horizontal line, 2 points against
vertical line), auxiliary point (center, circle center, gravity center, line over 2
points, crossing point of two straight lines)

Arithmetic operation

Four basic operations (+, -, X, /), root, absolute value, TAN, ATAN,
maximum, minimum, average , total.

NG image memory function

Maximum 128 images (8 whole screens)

Calendar timer

Year, month, day, hour, minute

Other functions

Display measuring time, light level monitor function, crosshair cursor
display, change display language between Japanese and English, Run
screen lock function, setting menu display "yes/no", change image display
(through/freeze), change image brightness (bright/dark)

Input relays Parallel input: 8 points (X0 to X7)
IS5 Parallel output: 8 points (YO to Y7)
= Output relays . . .
2 General-purpose serial interface, computer link: 16 points (YO to Y15)
8 Auxiliary relays 128 points (CO to C127), special area 18 points (C110 to C127)
% Ti 8 points (TMO to TM7), timer setting range: 0.01 to 9.99 seconds
e imers ;
S (countdown timer)
= Counters 8 points (CNO to CN7), counter setting range: 000 to 999 (counts down)
. Input: 8 points, 12/24 VDC, approx. 7 mA (24VDC)
& Parallel interface | 11 i+ 9 points, 12/24 VDC, max. 100 mA, FET output
g | General-purpose serialip o)) /R5422 (2.4 to 115.2 Kbps)
= interface
c]E) Computer link Built-in compatibility with certain SHARP, OMRON, and Mitsubishi models
X USB USB device node, 12 Mbps
Image output 1 channel, EIA 525 lines, 2:1 interlace
Number of cameras Maximum of 2
. Using the 1V-S30RK1 remote keypad and/or the IV-S30SP parameter
Make settings .
setting support software
Measu- Internal trigger CCD trigger (using the CCD camera)
rement . . _ _
_start External trigger Trigger input (p:atrallel I/F), general-purpose serial I/F, keypad trigger (for
input manual measuring)
InterrupitnELc;cessmg 1 point: External trigger (X0)
7 points: Object type 7 points: Object type change (X1 to X5), external
Inputs change (X1 to X4), input (X6 and X7)
T external input (X5 to X7) P
E 3 Common for input |1 point: + or - common
o
P 5 Output 9 points: 1 READY , 8 user settable logical outputs (YO to Y7)
Common for output (1 point: + or - common
Power supply 2 points: +24 VDC, 0 V
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(Chapter 2. Setting the Operating and System Conditions)

2-1 Setting the operating conditions

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

Item to set Reference page
Monitor output 2-2
Image capture 2-4
Message display 2-5
Pattern display 2-6
Binary image display 2-7
g angle correction image display 2-8
Operation main display 2-9
Evaluation change display 2-10
PC monitor screen 2-11
Through display 2-11
Extension function 2-12

M How to display the TYPE RUN COND screen

On the "MAIN MENU," select "OBJECT TYPE
COND", "TYPE 00", and "TYPE RUN COND" in this
order.

The "TYPE RUN COND" screen will appear.

SELECT OBJECT TYPE COND F ClBRT
OBJECT TYPE COND
EFTYPEOO (DMONITOR OUTPUT
TYPE RUN COND (2)CAPTURE IMG
IMAGE-ADJ (B)MESSAGE DISPLAY
[+ MEA-CND(CAMERAL) (@)PATTERN DISPLAY
MEA-CND(CAMERA?) (©)SHOW BINARY IMG
FINAL NUM.CALC %g‘:}g‘:’AA‘I’NF&'S’VLG
FINAL OUTPUT COND
OBJ-TYPE 10 gE_SJNCT*:{G'EVAL
OBJ-TYPE SYS. (0 THROUGH DISPLAY
— TYPE(NEW) ADEXTENSION FUNC.
{2)DISPLAY+CURSOR 1
({3CLOSS CURSOR COORD
(4DISPLAY+CURSOR 2
({5CLOSS CURSOR COORD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

TYPE RUN COND SCREEN SAVE

F Cl BRT

(@MONITOROUTPUT ~ CAM1
(2)CAPTURE IMG

(B)MESSAGE DISPLAY
@PATTERN DISPLAY ~ YES
(®SHOW BINARY IMG ~ YES
®SHOW 6 FIX IMG YES

(?)OPS MAIN DISP YES
(®)DISP CHG-EVAL NO
(QPC-MNTR NO

(O THROUGH DISPLAY ~ NO
{DEXTENSIONFUNC.  NO

PARTIAL-IMG
YES(NUMERIC)

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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[1] Monitor output

When two cameras have been connected to IV-
S31MX/S32MX/S33MX, 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
operation screen.

- Output monitor switching
There are two methods for changing the monitor
output: change the TYPE RUN COND settings, use
external input signals through the parallel port to
make changes from outside.

TYPE RUN COND SCREEN SAVE

F C1 BRT

(D)MONITOR OUTPUT
(2)CAPTURE IMG
(B)MESSAGE DISPLAY
(@)PATTERN DISPLAY
(B)SHOW BINARY IMG
®SHOW 6 FIX IMG
(?)0PS MAIN DISP
(®)DISP CHG-EVAL
(QPC-MNTR

{0 THROUGH DISPLAY
{A)EXTENSION FUNC.

CAM1 ——— | CAM1

PARTIAL-IMG

YES(NUMERIC)

YES
YES
YES
YES

CAM2
CAM1&2(HORIZ)

CAM1&2(VERT

2

Displayed when the
controller is the IV-S33MX

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(1) Change the monitor output by changing the TYPE RUN COND settings

Select the "1)MONITOR OUTPUT" item on the "TYPE RUN COND" screen and then select an item

from the popup menu.

(1DMONITOR OUTPUT

Description

CAM1

Display the camera 1 image on the whole screen.

CAM2

Display the camera 2 image on the whole screen.

CAM1&2(HORIZ) on lower half

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

CAM1&2(VERT) right half.*

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

M Display examples on the operation screen
- Camera 1 on the whole screen
(When "CAM1" has been specified in item
(HDMONITOR OUTPUT.)

FC1H

SHARP

SERIAL NO.
8F053G26

MODEL
IV-S33MX

- Simultaneous display on a divided screen
(When "CAM1&2(HORIZ)" has been specified
in item "AMMONITOR OUTPUT.")

FC1/C2H

SHARP

SERIAL NO.
8F053G26

MODEL
IV-S33MX

Camera 2
image

Camera 1
image

2-2

*When IV-S33MX is used.

- Camera 2 on the whole screen.
(When "CAM2" has been specified in item
(1DMONITOR OUTPUT.)

*

FC2H

- Simultaneous display on a divided screen
(When "CAM1&2 (VERT)" has been specified
in item "AMMONITOR OUTPUT.")

SHARP

SERIAL NO.
8F053G26

MODEL
IV-S33MX

FC1/C2H

*

Camera 1 image

Camera 2 image
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(2) Output monitor switching by parallel input /O CONDITION SCREEN COND SAVE F CL BRT
On the operation screen, select "MAIN-COND" ->
"SYS-CND" -> "I/O CONDITIONS" in that order.

(DMEAS INP IIF PARALLEL+SERIAL+USB

Move the cursor to the "(5)PARALLEL INP X7" line | @OUTIFPARAL) NO
using up/down arrow keys and press the SET key. %“P":Fg‘kLTLYETElNC'DH)’(“f N e 2
Select "CHNG-IMG-OUT-CAM" on the popup EXTINP
menu that is displayed and then press the SET key. | GPARALLELINP X7 CHNG-IMG-OUT-CAM ——————~|CHNG-IMG-OUT-CAM
(®)STROBEOUT ~ NO CAM-MEAS
()'READY'ON CAPTURE COMPLETE 2 IMAGES

Every time the X7 signal is turned from OFF to
ON, the selected camera display will be changed.

CAM1 . CAM2 _»CAMl&Z(HORIZ)
whole screen” — whole screen divided screen
*CAM1&2(VERT) divided screen
*When the IV-S33MX is used.

The display example of the operation screen is
the same as in section (1).

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2-3
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(BSHOW BINARY IMG ~ YES
®SHOW 6 FIXIMG YES

[2] Image capture TYPE RUN COND SCREEN SAVE F C1 BRT
In item @CAPTURE IMG on the. TYPE RUN COND MONTOROUTPUT A
screen, specify the range which will be captured during | @capture M6 PARTIAL-IMG — | PARTIAL-IMG
operation. (3)MESSAGE DISPLAY  YES(NUMERIC) WHOLE-IMG
2 (@PATTERN DISPLAY ~ YES NO

(?DOPS MAIN DISP YES
(B)DISP CHG-EVAL NO
(9PC-MNTR NO

(OTHROUGH DISPLAY ~ NO
(ADEXTENSION FUNC. NO

CAPTURE IMG Description

- An image of the specified lines, required for inspection or measurement,
will be captured.

PART'AL'lMG - The processing time is shorter than in the "WHOLE-IMG" mode.

(partial image) Note: When the IV-S33MX is used and "EIA" is selected for the camera,

"PARTIAL-IMG" cannot be selected.

(The "PARTIAL-IMG" selection is not displayed.)

- A whole image will be captured, irrespective of the window settings for
WHOLE-IMG inspection or measurement.

(whole image) - This mode is used to monitor portions of an image outside the window
set up for inspection or measurement

- No image will be captured during operation. Measurements will be
NO carried out with an image being displayed.

(no image) - This mode only used to carry out measurements on an image

transmitted from a personal computer to the 1V-S30.

B Example of a comparison of the capture times

—— 16.7 ms (high-speed camera and full mode)
— 8.3 ms (high-speed camera and half mode)
—— 33.3 ms (standard camera)
IV-S31MX/S32MX —— 33.3 ms (standard camera)

- When "WHOLE-IMG"is selected —L IV-S33MX

Capture whole image

W 480 lines
- Image capture mode (full/half mode)

5> See page 2-20.

- When the "PARTIAL-IMG" is selected (when there are 240 scan lines)

—— IV-S33MX — 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)*
L——16.6 ms (standard camera)

—— IV-S31MX/S32MX — 16.6 ms (standard camera)

Capture partial image

{0
240 lines
|

* The image capture time may vary with the
position of the partial image. (In the following
case, maximum 0.4 ms)
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[3] Message display
Select "YES" or "NO" to display messages on the
operation screen.

'I\D/IIES%SL'%\(\BKE Description

YES (NUMERIC) | All data will be displayed.

YES (NO NUMERIC) Data other than the numerical
result will not be displayed.

NO No messages will be displayed.

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

M Display examples
- When "YES(NUMERIC)" is selected

(TYPEOO)AREAL FClL
OK e

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

:EST.NO 00-7) |
X0=176.0 oK 1
Y0=322.0 oK
X0=+0000  OK
| y0=+000.0  OK
| MO0=+10000  OK

B0=+001.7 OK

X1=534.0 OK
1'Y1=480.0 OK
x1=+001.0 OK
y1=+001.0 OK
M1=+09999 OK

xo~7 00000000 vs-7 OOOOODO0  ReapyO
MNU-CHG MAIN-COND CNG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

[ ——
| S -

Can be deleted by pressing the SET key.
- When "NO" is selected

The menu bar will disapper.
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TYPE RUN COND SCREEN SAVE F Cl BRT
(DMONITOR OUTPUT ~ CAML
(2)CAPTURE IMG PARTIAL-IMG
(@MESSAGE DISPLAY  YES(NUMERIC) —{ YES(NUMERIC)
(4)PATTERN DISPLAY ~ YES YES(NO NUMERIC)
(B®)SHOW BINARY IMG ~ YES NO
(B)SHOW 6 FIX IMG YES
(2)OPS MAIN DISP YES
(®)DISP CHG-EVAL NO
(9PC-MNTR NO

(AOTHROUGH DISPLAY ~ NO
ADEXTENSIONFUNC. ~ NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the
SET key
e

Press the
r----- ESC key

1 Pm——— ' 1
N 1 D —— n 1

N 1 n 1

N 1 n 1

4 4

- When "YES(NO NUMERIC)" is selected
(TYPEOO)AREAL FClL

O K \xRE
MEAS XXXXms XXXX-XX-XX XX:XX
MEASURE 0 CAM1 POSI-DEVIATION

xo~7 (0000000 vo~7 00000000 ReADY
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

xo~7 00000000 vo~7 OOOOOO0  ReADYI

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

The menu bar will be displayed.
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[4] Pattern dlsplay TYPE RUN COND SCREEN SAVE F Cl BRT

Select "YES" or "NO" to determine whether to show the

pattern display (solid lines and dashed lines of the | CLVMONTOROUTPUT - CAwi

A . . . (2 CAPTURE IMG PARTIAL-IMG
rectangles in the window) over an image displayed on | GMESSAGEDISPLAY  YES(NUMERIC)
the operation screen. %gﬁgmmsmé igz —|\gs
Note: When the "CAM1&2(HORIZ/VERT)" or "CAM1& | gsuow 6 Fixime ves NO

NG IMG(HORIZ/VERT)" is selected on the | @opswmaiNDISP YES
"AMONITOR OUTPUT" (page 2-2), pattern | @DISPCHGEVAL NO

display cannot be selected. ?S’R%TEH DISPLAY Eg
@DEXTENSIONFUNC.  NO
PATTERN s
DISPLAY Description
Displays patterns in the window, such
YES as the rectangles defined for the
inspection area and the search area.
NO Patterns will not be displayed
on the operation screen. SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

H Display examples

- When "YES" is selected for PATTERN DISPLAY. - When "NO" is selected for PATTERN DISPLAY

(TYPEOO) FClL (TYPEOO) FcClL
O K VXX O K VXX
MEAS XXXXMS XXXX-XX-XX XX:XX MEAS XXXXMS XXXX-XX-XX XX:XX

MEASURE 0 CAM1 POSI-DEVIATION MEASURE 0 CAM1 POSI-DEVIATION

REGST. NO. 0(0~7) REGST. NO. 0(0~7)

X0=176.0 oK X0=176.0 oK

Y0=322.0 oK Y0=322.0 OK

x0=+000.0 oK x0=+000.0 oK

y0=+000.0 oK  emmeaa N y0=+000.0 oK

M0=+10000 OK = ==== a! 1 M0=+10000  OK

B0O=+001.7  OK : l: ' B0O=+001.7  OK

X1=534.0 OK ' 'I ! X1=534.0 OK

Y1=480.0 oK ' :I : Y1=480.0 OK

x1=+001.0 oK ' M x1=+001.0 oK

y1=+001.0 ok m==== y1=+001.0 oK

M1=+09999  OK M1=+09999  OK

xo~7 00000000 vo~7 OOODOOOO0  ReADY( xo~7 00000000 vo~7 OOOOOOIO  ReADYO
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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[5] Binary image display

TYPE RUN COND SCREEN SAVE F Cl BRT
Select. YES" or "NO" to display a binary image on the OMONTOROUTAUT  CAML
operation screen. (2CAPTURE IMG PARTIAL-IMG
Note: When "CAM1&2(HORIZ/VERT)" or "CAM1&NG %MESSAGE DéSPLAY YEg(NUMERIC)
; PATTERN DISPLAY YE
IMG(HORIZ/VERT) is selected on the G)SHOWBINARY MG YES —
"MONITOR OUTPUT" (page 2-2), the binary | ®sHow 6 Fiximc  veS NO
image display cannot be selected. (DOPS MAIN DISP VES
- When "NO" is selected on the "@PATTERN SpeoneEmL N0
DISPLAY," the "@SHOW BINARY IMG" item will A0OTHROUGH DISPLAY ~ NO
not appear. (ADEXTENSIONFUNC.  NO
SHOW BINARY o
IMG Description
VES A binary image will be displayed on
the operation screen.
NO A binary image will not be displayed
on the operation screen.
SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
B Display examples
- When "YES" is selected for the "(®)SHOW BINARY IMG" - When "NO" is selected for the "G)SHOW BINARY IMG"
(TYPEOO) EciL (TYPEOO) FciL
OK VX.X OK VX.X

MEAS XXXXms XXXX-XX-XX XX:XX
MEASUREMENT1 CNT-BIN-OBJ
K0=00006 OK
A0=015781 OK
K1=00020 OK
A1=087620 OK
K2=00010 OK
A2=042680 OK
K3=

A3=

SHARP

xo~700000000  vo~700000000 ReADYO
MINU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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MEAS XXXXMs XXXX-XX-XX XX:XX
MEASUREMENT1 CNT-BIN-OBJ
K0=00006 OK
A0=015781  OK
K1=00020 OK
A1=087620 OK
K2=00010 OK
A2=042680 OK

i SHARP

xo~700000000  vo~700000000 READY
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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[6] @ angle correction image display
Select "YES" or "NO" to display a 6 angle corrected
image on the operation screen.

E:;'(%VYMG Description
A g angle corrected image will be
YES ; ;
displayed on the operation screen.
NO A q angle corrected image will not be
displayed on the operation screen.

M Display examples

(Reference image)

- When the g
angle correction
image display
mode has been
setto YES.

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

2-8

TYPE RUN COND SCREEN SAVE

F C1 BRT

(DMONITOR OUTPUT
(2)CAPTURE IMG
(3)MESSAGE DISPLAY
(@)PATTERN DISPLAY
(B)SHOW BINARY IMG
®SHOW 6 FIXIMG
(7)OPS MAIN DISP
(®DISP CHG-EVAL
(9PC-MNTR

(0 THROUGH DISPLAY
({DEXTENSION FUNC.

CAM1
PARTIAL-IMG
YES(NUMERIC)
YES

YES
NO

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(Measured image)

]— Position of
reference image
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[7] Operation main display

When the operation screen was set to display other
screens (such as the "DISP CHG-EVAL" and "PC-
MNTR" screens), this item should be selected to return
to the main display from other screens. On the "TYPE

RUN COND" screen, select "(7)OPS MAIN DISP" and

then "YES" on the popup menu. That will return you to

the main operation screen.

Note: When other screens are set to "YES" (such as
the "(8)DISP CHG-EVAL" and "(QPC-MNTR"
screens), make sure to select "YES" from the
(7)OPS MAIN DISP.

Press the TRG/BRT key to move the cursor to the
upper function menu. Select "SCREEN" and press the
SET key. Then select "OPS-MENU."

Select "SCREEN-CHG" on the lower menu on the
operation screen and press the SET key. "OPS-MAIN"
will be displayed in the lower right corner of the screen.
While the "OPS-MAIN" line is highlighted, press the
SET key. The main display will then change back to the
operation screen from the other screens (e.g. the JDG-
COND-CHG and PC-MNTR screens).

2-9

TYPE RUN COND SCREEN SAVE F Cl BRT
(DMONITOR OUTPUT ~ CAML
(2)CAPTURE IMG PARTIAL-IMG
(MESSAGE DISPLAY  YES(NUMERIC)
(@PATTERN DISPLAY  YES
(®)SHOW BINARY IMG ~~ YES
®SHOW 6 FIXIMG  YES
(?)OPS MAIN DISP YES —|YES
(®)DISP CHG-EVAL NO NO
(9PC-MNTR NO
(O THROUGH DISPLAY ~ NO
ADEXTENSIONFUNC. ~ NO
SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
TYPE RUN COND SCREEN SAVE F Cl BRT
(@MONITOR OUTPUT m -
(2)CAPTURE IMG PARTIAL-IMG ailsNMENU
(MESSAGE DISPLAY  YES(NUMERIC) SELECT
(@PATTERN DISPLAY ~ YES RETURN
(B®)SHOW BINARY IMG ~ YES
(B)SHOW 6 FIX IMG YES
(?)OPS MAIN DISP YES
(8)DISP CHG-EVAL NO
(QPC-MNTR NO
(O THROUGH DISPLAY ~ NO
ADEXTENSIONFUNC. ~ NO
(TYPEOO) AREAL F C1 DRKO
V*.**
C1=002.2 OK
O K C2=100.0 OK
MEAS XXXXms 2001-10-14 10:38
MEASURE 0 CAM1 POSI-DEVIATION
OPS-MAIN
PC-MNTR
X0~7 00000000 Yo~7 00000000 READY I PCHINTR 2
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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[8] Evaluation change display

Specify whether the evaluation condition change
menu can be displayed on the operation screen or
not.

Select the "(8)DISP CHG-EVAL" line on the "TYPE
RUN COND" screen and select "YES" on the popup
menu.

Press the TRG/BRT key to move the cursor to the
upper function menu. Select "SCREEN" and press the
SET key. Then select "OPS-MENU."

Select "SCREEN-CHG" on the lower menu on the

operation screen, and press the SET key. "JDG-

COND CHG" will be displayed in the lower right

corner of the screen. You can display the evaluation

condition change menu by pressing the up and down
keys.

- 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 operation main screen, except for
the area marked "evaluation condition change
menu shown during operation."
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TYPE RUN COND SCREEN SAVE F Cl BRT
(DMONITOROUTPUT ~ CAM1
(2)CAPTURE IMG PARTIAL-IMG
(3MESSAGE DISPLAY  YES(NUMERIC)
(@PATTERNDISPLAY  YES
(B®)SHOW BINARY IMG ~ YES
®SHOW 6 FIXIMG  YES
(?)OPS MAIN DISP YES
(8)DISP CHG-EVAL YES ——={ YES
(9PC-MNTR NO NO
A0 THROUGH DISPLAY ~ NO
ADEXTENSIONFUNC.  NO
SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
TYPE RUN COND SCREEN SAVE F Cl BRT

(DMONITOR OUTPUT CAM1 OPS-MENU

(2)CAPTURE IMG PARTIAL-IMG MAIN
(@MESSAGE DISPLAY  YES(NUMERIC) SELECT
(@PATTERN DISPLAY YES RETURN
(BSHOW BINARY IMG ~ YES

(B)SHOW 6 FIX IMG YES

()OPS MAIN DISP YES
(®DISP CHG-EVAL NO
(QPC-MNTR NO

(AOTHROUGH DISPLAY ~ NO
@DEXTENSIONFUNC. ~ NO

(TYPEOO) F Cl BRT

MEAS 0000ms 2001-10-14 10:38
MEASURE 0 CAM1 NO

""""""""""""""""""""""" JDG-COND-CHG
Display evaluation condition PCMNTR
S . PC-MNTR 2
change menu while in operation

Xo~7 00000000 Yo~7 00000000 READY O
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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[9] PC monitor screen
Specify whether to display the PC monitor
on the operation screen.
Select the "(QPC-MNTR" line on the "TYPE
RUN COND" screen and select "YES" on
the popup menu. Now the PC monitor
screen can be displayed.

@ L~ ! [NUMERIC CALC] i [TVR] ,[CNTR]

. . 1 ANOO= +00000250. LI TMO: 11 CN0:100 ;
Select "SCREEN-CHG" on the lower menu = LTT300 11 CNL150 ;
bar of the operation screen and then select 11 TMZNOT SET | 1CN2NOT SET |
"PC MNTR‘F') th The PC ®— | {ITM3INOT SET ! 1CN3INOT SET !
- » bor:j' el DOEUD menu. The LITMANOT SET ! ICN4NOT SET |
monitor will be displayed. ; | ' TME:NOT SET | 'CN5:INOT SET
/ ' AN0B=NOT SET 1 ' TM6:NOTSET 1! CN&:NOT SET

® ' ANO7=NOT SET VI TMZ:NOT SET + !CNT:NOT SET

@

(TYPEOO)AREAL T C1 DRKO
LOCK FULL Ve
C1=002.2 OK

C2=100.0 OK

MEAS XXXXms 2001-10-14 10:38

..................... dem e ee el e e

" MMU-CHG MAIN-COND SEL-OUT SEL-AUX SEL-NUM SCREEN-CHG CHG-TYPE

(@ The ON (H) or OFF (L)) status of the input relays (X00 to X07) is displayed.

@ The ON (H) or OFF (L)) status of the output relays (YOO to Y15) is displayed.

@ The ON (H) or OFF (L)) status of the auxiliary relays (C000 to C127) is displayed.
@ The results (ANOO to AN15) of the final numerical calculations are displayed.

(®) The current timer value is displayed.
®The current counter value is displayed.
(@ Menu bar

Menu bar Description
Change the output relay address (Y00 to Y15) using the up and down keys
SEL-OUT | /. ; !
(in units of 8 points).
Change the auxiliary relay address (C000 to C127) using the up and down
SEL-AUX 4 ; .
keys (in units of 8 points).
SEL-NUM Change the final numerical calculation address (ANOO to AN15) using the
: up and down keys (in units of 8 points).

The other data displayed is the same as on the operation screen. 5> See page 1-10.

[10] Through display
Select the desired measurement image status
(FREEZE or THROUGH) by chosing either "YES" or
"NO" on the operation screen.

THROUGH DISPLAY Description

Measurements can be

NO .
made on a frozen image.

Measurements can be

VES made on a through image.
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TYPE RUN COND SCREEN SAVE F C1 BRT

(DMONITOR OUTPUT ~ CAML
(2)CAPTURE IMG PARTIAL-IMG
(@MESSAGE DISPLAY  YES(NUMERIC)
(4)PATTERN DISPLAY ~ YES

(BSHOW BINARY IMG ~ YES

®SHOW 6 FIXIMG  YES

()OPS MAIN DISP YES

(8)DISP CHG-EVAL NO

(9PC-MNTR NO

(OTHROUGH DISPLAY ~ NO ——| YES
(ADEXTENSIONFUNC.  NO NO

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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[11] Extension functions

The extension function has crosshair cursor display and manual display functions.

(1) Crosshair cursor display

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 (256,240)

M Operation procedure

1. Onthe "TYPE RUN COND" screen,
move the cursor to item
"@EXTENSION FUNC." using the
up and down keys, and press the
SET key.

2. Select "DISPLAY+CURSOR" on the
popup menu and press the SET
key.

3. Press the SET key on the
"{2DISPLAY+CURSOR 1" line and
select "1" or "2" on the popup menu.
Then press the SET key.

4. Select "{CROSS CURSOR
COORD" and press the SET key.
Now, the crosshair appear on the
screen. Move the crosshair cursor
using the up/down/left/right arrow
keys. (It moves one pixel at a time)

5. When the cursor is positioned
where you want it, press the SET
key to confirm the position.

Measurement image of

camera 1.

Measurement image of

camera 2.

~

A

N\

-

If you select "§9DISPLAY+CURSOR 2," you
can display two cursors when you output monitor

images from Cameras 1 and 2.
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[Display example]

(TYPEOO)AREAL

OK

MEAS XXXXms 2002-10-14 10:38
MEASURE 0 CAM1 POSI DEVIATION

T+

X0~7 0000000 YO~7 I0OI0O0) RE

G CHNG-REG SCREEN-CHG CHG-TYPE

MNU-CHG MAIN-COND CHG-MEA COND,
174

Displays two crosshair cursors.

TYPE RUN COND SCREEN SAVE F Cl BRT
()MONITOR OUTPUT CAM1
(2 CAPTURE IMG PARTIAL-IMG
(B)MESSAGE DISPLAY YES(NUMERIC)
(@PATTERN DISPLAY YES
(®SHOW BINARY IMG YES
®SHOW 6 FIXIMG YES
(DOPS MAIN DISP YES
(®)DISP CHG-EVAL NO
(9PC-MNTR NO
(0O THROUGH DISPLAY NO NO
(ADEXTENSION FUNC. DISPLAY+CURSOR ———*| DISPLAY+CURSOR
{2DISPLAY+CURSOR 1 1 —————— | 1 |[MANL-MEAS
({3CLOSS CURSORCOORD ~ SET  (256,240) | o
(4DISPLAY+CURSOR 2 NO

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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(2) Manual measurement
With this function, you can measure distance between two points, the distance between X
coordinates, or the distance between Y coordinates that were selected manually on the operation

main screen.

l Operation procedure

1. Select "@)EXTENSION FUNC." on the TYPE RUN COND SCREEN SAVE F CL BRT
TYPE RUN COND" menu using the up DMONTOROUTPUT  CAML
and down arrow keys. Then press the SET | @capTure MG PARTIAL-IMG
key (3MESSAGE DISPLAY  YES(NUMERIC)
o " @PATTERN DISPLAY  YES
2. Select "MANL-MEAS" on the popup menu (&)SHOWBINARY MG YES
and press the SET key. @SHOW 6 FIXIMG  YES
(Z)OPS MAIN DISP YES
(®)DISP CHG-EVAL NO
(9PC-MNTR NO NO
GOTHROUGH DISPLAY ~ NO DISPLAY+CURSOR
@DEXTENSIONFUNC.,  MANL-MEAS ——| MANL-MEAS
3. Move the cursor to the upper function menu  [Type RUN COND SCREEN SAVE F Cl BRT

by pressing the TRG/BRT key and select

SCREEN." Then press the SET key. (2)CAPTURE IMG PARTIALIMG -
Select "OPS-MENU" on the popup menu (MESSAGE DISPLAY  YES(NUMERIC) g
and return to the operation screen. (@PATTERN DISPLAY  YES RETURN

(5)SHOW BINARY IMG ~ YES
®SHOW 6 FIXIMG  YES
(?)0OPS MAIN DISP YES
(®)DISP CHG-EVAL NO
(QPC-MNTR NO
GOTHROUGH DISPLAY ~ NO
ADEXTENSIONFUNC.  NO
4. Move the cursor to the "MNU-CHG"
(TYPEQD)AREAL

(menu change) item on the bottom
of the operation screen and press
the SET key to change the bottom
menu display. Move the cursor to
"MANL-MEAS" (manual
measurement) and press the SET

(DMONITOROUTPUT  CAM1 OPSMENU

OK

MEAS XXXXms 2002-10-14 10:38
MEASURE 0 CAM1 POSI DEVIATION

MANL-MEAS

(D CURSOR1-COORD MOVE(224,208)

key.

5. The menu items for manual
measurements will appear on the
screen.

6. Select "1)CURSOR1-COORD" or "
(2 CURSOR2-COORD" and press
the SET key.

7. Move cursor 1 or cursor 2 using the
up/down/left/right keys. (They move
one pixel at a time.)
> The distance between the two
points, and between the X
coordinates and Y coordinates for
the two points, will change on real
time basis.

8. After the positions of the points are determined, press the SET key.

9. When the operation is complete, press the ESC key.
o> The manual measurement menu items will disappear.

(2)CURSOR2-COORD MOVE(287,271)
DIST-BETW-2PT ~ 089.0 —I_

063.0 /4

n
\UAY)

DIST-BETW-X

AEQT-RETW AL
DEST-DCTW=Y

Manual measurement

menu

X0~7 00000000 YQA~7 00000000 READY D
MNU-CHG NEXT-NG GHG-C1 CHG-C2 MANL-MEAS SHORTEUT

Cross hair cursor 1 Cross hair cursor 2
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2-2 Setting the system conditions

Set the following items on the "SYS-CND" menu to set |MANMENU F C1 BRT
the system conditions for the controller. IVS3HMX
. M Setting item SYS-CND
2 - Input/output conditions OBJECT TYPE COND
- Communication setting SETWIZARD
. EDIT MAIN OPS MENU
- Computer link OPTION

- Gain/offset
- Time
- Camera type

B For the following items, see the pages listed
below.
- Input/output conditions > Chapter 17
- Communication setting > Chapter 18
- Computer link > Chapter 19

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

[1] Manually setting the object type

On the operation screen, the object type (IV-S32MX/ |SYSTEMCOND SET F C1BRT
S33MX: 00 to 31, IV-S31MX: 00 to 15) can be changed |SYS-COND

manually (using the remote keypad). Z%ACAE'T‘SDE'I'ONS %gﬁﬁ&‘;ﬁiu
COMPUTER LINK @MANL TYPE CHNG
GAIN-OFFSET (4)PARALLEL INP X6
TIME @PARALLEL INP X7
CAMERATYPE @STROBE out
(7)’READY'ON

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=POPUP

On the MAIN MENU, select "SYS-CND" -> "I/O |10 CONDITION SCREEN COND SAVE F Cl BRT

CONDITIONS" -> "(3MANL TYPE CHNG" in that

MEAS INP I/F PARALLEL+SERIAL+USB
order and then select "YES" or "NO" on the popup v ! '

menu. (2O0UT IIF(PARAL)  NO
(3MANL TYPE CHNG NO ——»
PARALLEL INP X6 EXT-INP
LARIE THE Description ¢ =
CHNG P (B)PARALLELINP X7 EXT-INP

(6)STROBE OUT NO
The type can be manually changed on the O READYON CAPTURE COMPLETE
operation screen.
Note: If the "@MANL TYPE CHNG" is set to

YES w n

YES," the type cannot be changed
with an external interface (parallel I/O
or general purpose serial interface).

NO The type cannot be manually changed on the
operation screen.

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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[2] 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 1V-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.

e Setting method

On the MAIN MENU, select "SYS-CND" ->
"GAIN OFFSET" and the following message will

appear on the screen.

(YES=SET,NO=ESC)

CHANGING A SETUP MAY LEAD TO Al | g
MACHINE FAILURE. DO YOU CHANGE IT? (B)CONTRAST (VNTR)

GAIN-OFFSET SCREEN COND SAVE F Cl1 BRT
(@OFFSET  (CAM1) +(1) —(!) (026)
(2GAIN (CAMY)  +(1) —(}) (245)
(@OFFSET  (cAM2) (1) —(}) (026)
(CAM2)  +(1) —(}) (245)
( +(t) —() (055)

N

19 %2

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

Pres the SET key the "GAIN OFFSET" screen at the right apears.

Gain and offset adjustment

Details of adjustment (selection)

@DOFFSET (CAM1)

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.

@GAIN (CAM1)

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.

@OFFSET (CAM2)

The offset for camera 2 is adjusted with the up and down keys.
- The adjustment procedure is the same as that in Item (0.

@GAIN (CAM2)

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

(B CONTRAST (MNTR)

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.
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[3] Setting the system time (IV-S32MX/S33MX)
When the 1V-S32MX/S33MX is used, set the time displayed on the monitor.
When delivered, the IV-S30 is set to Japanese standard time. If the time in your location is different,
. please adjust the time.
2 H Operating procedure
1. Select "TIME" on the "SYS-CND" menu and
press the SET key.

TIME SCREEN COND SAVE F C1 DRK

2. Move the cursor to "Minute," "Day," "Hour," ®TIME 2001-10-24 15:29
"Month," and "Year" 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=01to12
D=01to31
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.

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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2-3 Camera settings

[1] Camera selection (IV-S32MX/S33MX)
The cameras that are compatible with the controller (IV-S31MX/S32MX/S33MX) are as follows:

Controller Compatible cameras
IV-S31MX |IV-S30C1 (standard camera)

IV-S32MX |IV-S30C2 (micro camera)

IV-S30C1 (standard camera)

IV-S30C2 (micro camera)

[V-S33MX |IV-S30C3 (high-speed camera)
IV-S30C4 (micro, high-speed camera)
EIA cameras (commercially available)

* Mixed use of different camera types is not supported.

® When the IV-S31MX/S32MX is used
The IV-S31MX/S32MX can only support standard cameras (IV-S30C1/C2). That is why no setting
alternatives are shown for the camera type.

® When the IV-S33MX is used
The IV-S33MX can be connected to standard cameras (IV-S30C1/C2), high-speed cameras (IV-
S30C3/C4), and commercially available EIA cameras. Select the camera specifications (camera
synchronization, image capture mode) in "CAMERA TYPE" on the "SYS-CND" screen, according to
the camera you are using.

M Operating procedure

1. Select the "@SELECT CAMERA" item on CAMERA SET SCREEN COND SAVE F C1 DRK
the "SYS-CND" screen and press the SET ()SELECT CAMERA ~ STANDARD ——» [STANDARD
key. HIGH SPEED
EIA

2. Select the camera type you will use:
"STANDARD", "HIGH SPEED", or "EIA."

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

: IV-S30C3 (high-speed) EIA camera
Compatible cameras IV-S30C1 (standard) IV-S30C4 (micro and high-| (commercially
IV-S30C2 (micro) .
speed) available)
Camera selection Standard High speed EIA
Camera Camera External or
settings synchronization internal
(system > See page 2-15 synchronization
conditions) (Image capture mode Full, half, or full + half
2 See page 2-18 mode Full or half mode
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[2] Image capture mode (IV-S33MX)
When you are using the 1V-S33MX controller and IV-S30C3/C4 high-speed camera or an EIA camera,

you have to select an image capture mode.

Image capture mode Details
Full Capture all of the lines in the image
Half Capture the odds lines in the image
Full + half * In the partial image mode, the measurement target lines
are in full mode and the others are in half mode

* The "Full+half" can be selected when "(1)SELECT CAMERA" is set to "HIGH-SPEED."

B Comparative examples of image capture times

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

=

Image ----33.3 ms 16.7 ms
capture time

- For details about whole and partial images > See page 2-4.
(2 When a high-speed camera is used and the partial image size is 50 % (240 lines / 480 lines).

Whole image Partial image Whole image Partial image Partial image
(full mode) (full + half mode) (half mode) (full mode) (half mode)
Image---16.7 ms 12.5ms 8.3ms 8.3ms 4.2 ms

capture time

B Processing details of the image capture mode

Image capture Full Full + half Half
mode
- Correct the specified area
- Transfer the - Transfer only the and transfgr . .
Image capture ) - The even line image will
specified lines full mode area
be supplemented by the
odd line image.
Process for setting up | Put all of t_he - Putall of t_he - Put all of the captured line
captured line area | captured line area :
the screen . . area in the half mode.
in the full mode in the full mode
Process from run to - Delete the half .
setting up the screen mode area
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[3] Camera synchronization (IV-S33MX)
When an EIA camera is used with the 1V-S33MX controller, 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-S33MX, first the IV-S33MX 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 1IV-S33MX 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

External synchronization
Settable from the 1V-S33MX
Fixed value (depends on the shutter
speed)
- When the shutter speed is 1/120, this
value is 8.3 ms
- Setting range varies with the camera
connected.

Internal synchronization
Fixed by the camera design
- Fluctuates with the camera
synchronization time and the monitor
output synchronization time
(maximum 49.9 ms for each camera)

Shutter time

Shutter speed

 Shutter speeds of the recommended cameras

Tokyo Electronics
Industry CS8320B

1/125, 1/250, 1/500, 1/1000
1/2000, 1/4000, 1/10000

1/125 to 1/1500

Sony XC-75

1/125, 1/250, 1/500, 1/1000
1/2000, 1/4000, 1/10000

1/100 to 1/1600

Cameras recommended

Internal synchronization
(selected on the camera)

External synchronization

Shutter
speeds

(2) Setting the IV-S30EA1 and IV-S33MX for use with an EIA camera
Set the IV-S30EA1 camera converter, and the IV-S33MX controller to internal or external

synchronization, to match the EIA camera you have.

Setting details
Item . . For external Reference
For internal synchronization S
synchronization
EIA camera Set to "Internal Set to "External .
(commerically o o 1
; synchronization" mode synchronization" mode
available)
IV-S30EA1 mode .
switch (MODE)  |'NT EXT 2
IV-S33MX camera |Camera selection: EIA Camera selection: EIA
setting (system Camera synchronization: Camera synchronization: Page 2-19
condition) Internal synchronization External synchronization

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

Function [Dip switch SW4] IEE '”t‘?”“%" Use eXt?”"?"
synchronization synchronization
y correction [1] OFF OFF
CCD storage mode [2] OFF (frame storage) ON (field storage)
Restart and reset [3] OFF ON
Special shutter [4] OFF ON
VD output/FLD output [6] OFF (VD output) OFF (VD output)

* 2: See the IV-S30 (IV-S31MX/S32MX/S33MX) User's Manual (Introduction and Hardware).
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(3) Timing chart

M Internal synchronization

Trigger input J

Monitor output

| ] ] ] ] L

vertical
synchronization e ;
signal Wait for mohitor to output vertical synchronization signal (maximum 16.6 ms)

Camera H H H
reading top line '

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

Shutter open H

"Wait time (maximum 49.9 ms)

Image data transfer | |
(CCD—VRAM)

Image data transfer | |
(VRAM—SDRAM)

M External synchronization

Trigger input J

I

Shutter open 5 !

Exposure time

Image data
transfer
(CCD—VRAM)

Image data transfer | |
(VRAM—SDRAM)

Note: When an EIA camera is used, the last (lowest) line (line 479) may not be captured
successfully due to the camera’s characteristics.
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2-4 Editing Operation screen

In this controller, the operation screen display can be changed. You can move, enlarge, reduce, or hide
any block of text

(1) Move the cursor to "MAIN-MENU" on the operation screen and press the SET key.

(2) Move the cursor to "EDIT MAIN OPS MENU" and | yam menu F C1BRT
press the SET key.

IVS3*MX

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

(3) Now the operation screen will appear. Select a

X ) OPS-MAIN SCREEN OBJECT SAVE RESET F Cl1 BRT
block of text you want to edit using the up, down,
left, and right arrow keys, and press the SET key. (TYPEOD) SAMPLE0O FCIDRK O
A pop up menu will appear and you can select LOCK FULL v*.* Il
from move, enlarge, reduce, and hide. (In this OK C1=002.2 OK
example, the block of text "OK" is selected.) MEAS  XXXXms 2001-10-14 10:38 C2=100.0 0K

MEAS1  MEAS-BIN-AREA | \iove NG-MG 00(00)
- MOVE | R REDUCTON | |<memmemmemmemmemca :

Select "MOVE" using the SET key. Now the IMEAS PROGRAM NON-DISP

highlighted block of text can be moved using the i MEAS RESULT
up, down, left, and right arrow keys. When the text
is in the desired new position, press the SET key
again.

- MAGNIFICATION/REDUCTION
Move the cursor to the "MAGNIFCATION" OF |l e e d
"REDUCTION" line and press the SET key. The
highlighted block of text can be enlarged or

reduced. X0~7 YO~7 READY

- NON-DISP
Move the cursor to the "NON-DISP" line and press the SET key. The highlighted block of text will be
deleted.
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2-5 Option
With the IV-S30, you can initialize the measurement settings, and run a self-diagnosis from the option
menu.

Setting method

1) Display the "OPTION" from the "MAIN MENU." MAIN MENU F C1 BRT
IVS3*MX

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

2) Select the operation you want, such as OPTION SCREEN SAVE F C1 BRT
"(DINITIALIZATION" or "(2SELF DIAGNOSIS."

@DINITIALIZATION ALL-INIT INIT-RAM NG-IMG-INIT
(2SELF DIAGNOSIS ~ EXEC

Displayed when the controller
is the IV-S32MX/S33MX
@) INITIALIZATION
Select any of the "ALL-INT" (initialize both FROM and RAM), "INT-RAM" or "NG-IMG-INT"(IV-
S32MX/S33MX) and the following message will appear.

{@MEM INIT?(YES=[SET], NO=[ESC] )

Press the SET key to start the initialization. The bar shown below will appear and display the
progress of the initialization.

INITIALIZATION
REFERENCE IMG [ | |
SYSTEM I/0 [ |
OBJECT TYPE COND EEEEEEN ]

After the initialization is complete, the word "INITIALIZING" will change to "COMPLETE INIT."
Press the ESC key to return to main screen.

(2 SELF DIAGNOSIS
Select "(@SELF DIAGNOSIS" and press the [ oprion SCREEN SAVE F ClBRT
SET key twice. The controller will execute a self-
diagnosis and display the results of the
diagnosis, as shown right. If the diagnosis results
are normal, "OK" will be displayed. If the results
are abnormal, "NO" will be displayed.

(DINITIALIZATION ALL-INIT INIT-RAM NG-IMG-INIT
(2)SELF DIAGNOSIS ~ EXEC

When the diagnosis is complete, the
"DIAGNOSING" display will change to

When the diagnosis is complete, the "COMPLETE DIAGNOSIS .*
"DIAGNOSING" display will change to
"COMPLETE DIAGNOSIS ."

DIAGNOSING
VRAM OK
SDRAM OK
TIME OK
TYPE COND OK
REFFERENCE IMG OK
BOOT-PROG OK
SYSTEM-PROG OK

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC
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C Chapter 3 : Setting Measurement Conditions )
3-1 Outline

The measuring conditions for each object type are set on the "OBJECT TYPE COND" |SELECT OBJECT TYPE COND
(conditions for object type) menu. OBJECT TYPE COND

Available object type numbers
IV-S31MX |0 to 15

IV-S32MX 0 to 31
IV-S33MX

TYPE(NEW)

M How to enter the setting screen

On the MAIN MENU, move the cursor to "OBJECT TYPE COND" and | SELECT OBJECT TYPE COND
press the SET key. The "SELECT OBJECT TYPE COND" screen will | ossect TvpE cond
appear. Select "TYPEQO," "MEA-CND(CAMERAL1)," and "MEASO0" or B TvpE0o
"MEAS(NEW)_" — TYPE RUN COND
Note: "MEASO" is only used for measuring positional deviation. [ MAGE-AD)
[=F MEA-CND(CAMERAL)
MEASO
T POSI-CORRECT
— MEAS (NEW)
[ MEA-CND(CAMERA2)
— FINAL NUM.CALC
— FINAL OUTPUT COND
— OBJ-TYPE I/0
— OBJ-TYPE SYS.
L— TYPE(NEW)
Choose a measurement program from the popup menu at MEASUREMENT1 SCREEN COND SAVE
"(1)MEAS SELECTION" to bring up the "MEAS CND" screen.
2> For details, see Chapter 8: "Setting Example Using the Menu | MEAS SELECTION POSI-DEVEATION
Tree" in the Instruction and Hardware. =
POSI-DEVIATION
Note: New meas urement programs are allocated to "MEASO1" CHK-DEG-MATCH
through "MEASO04." The smallest measurement number INSPECT-LEAD
available (from 1 to 4) will be assigned. "MEASOQ" is INSPECT-BGA/CSP
dedicated to positional deviation measurements. MEAS-BIN-OB)
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTIMATCHES
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B Setting procedure

A general outline of the setting procedures is shown below. For details, see each chapter.

Setting the measurement program
conditions

~

----- MEASURE 0

Y

MEASURE 1
MEASURE 2 Jump to the next page
MEASURE 3
MEASURE 4

Select the image pre-processing

----- Image pre-processing > page 3-20

method
[ Set final numerical calculation F---" "FINAL NUM.CALC" > See Chapter 15
| Set final output condition |----' "FINAL OUTPUT COND" 5> See Chapter 16
[ Setting the input/output conditions ~ }---- "OBJ-TYPE I/0" 5> See Chapter 17
| Setting the system conditions |-———' "OBJ-TYPE SYS"
| Save the settings in the flash memory |---- "SAVE"

[ Return to the MAIN OPS MENU

F--- "OPS-MENU"
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M Outline of setting the measurement program

The measurement program can be specified from [ seLecT 0BJECT TYPE COND F CLBRT
"MEASO" through "MEAS4." (Cameral/camera 2) OBJECT TYPE COND

EFTYPE0O

—TYPE RUN COND

— IMAGE-ADJ

[ MEA-CND(CAMERAL)

- MEASO(POSI-DEVIATION)
POSI-CORRECT
MEAS01(CHK-DEG-MATCH)
MEAS02(INSPECT-LEAD)
MEAS03(MEAS-BIN-AREA)
MEASO4(CNT-BIN-OBJ)
[+~ MEA-CND(CAMERA2)

— FINAL NUM.CALC
— FINAL OUTPUT COND
— OBJ-TYPE IIO
——OBJ-TYPE SYS.
- TYPEOL
TYPEQ2
TYPEO3
TYPEO4
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

]

<— Measurement program

EHFHE

When you want to specify the measurement condi- | MEASCND SCREEN COND SAVE F C1 BRT
tions using "POSI-DEVIATION."

(DDTECT PRECISION STANDARD
(@REGISTERNO  0(0~7)
(@MODE 1P-SCH

REGISTER NO. lodo1lo2oslodoslosozbslog)t ot 12114l 5
®MDLO X

®wmpL1 E|s[x|x|x[>{x[x

(2
X
X
X
X
X
X

NO

1P-SCH

2P-SCH

1P-EDGE
2P-EDGE
1P-SCH+1P-EDGE

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Set the specific Set the evaluation Set the method for
—>| conditions for each conditions (testing) —>| numeric calculation |——
measurement program (testing)

» Select "SCREEN" and then "OPS-MENU" to the
operation screen.

Chapter 17: Setting the

Set the output conditions (see
L—>|
Input/Output Conditions)
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3-2 Shared settings

[1] Camera selection
Specify which cameras to use (Camera 1, Camera 2) in "MEA-CND" on the "OBJECT TYPE COND"
menu for each object type.

SELECT CAMERA Description

Camera 1 and camera 2 can be used for measurements (0 to 4) and for
image pre-processing.

Only camera 1 can be used for measurements (0 to 4) and image pre-
CAM1&NG-IMG processing. Using camera 1, NG images can be displayed on the monitor.
- See page 1-19.

CAM1&2

Note: Before choosing the NG screen, you will first have to change Camera 2 to NG screen.
o For details, see page 1-17
When the select camera is ¢changed from "CAM1&2" to "CAM1&NG-IMG," the setting details for
"MEASUREO CAM2" and "MEASUREMENT1 to 4" are initialized.

B Setting method

To set the output to the monitor, select "(1)MONI- [seLecT 0BJECT TYPE COND F C2 BRT
TOR OUTPUT" on the "TYPE RUN COND" menu.

OBJECT TYPE COND
——TYPEOO (D)MONITOR OUTPUT
1.0n the "OBJECT TYPE COND" screen, select — TYPERUN COND (@)CAPTURE IMG
"TYPEOQOQ" and "TYPE RUN COND." [ IMAGE-ADJ (®MESSAGE DISPLAY
[ MEA-CND(CAMERAL) @ PATTERN DISPLAY
MEA-CND(CAMERA2) (B®)SHOW BINARY IMG
FINAL NUM.CALC ®SHOW B FIX IMG
FINAL OUTPUT COND (?)0PS MAIN DISP
— OBJ-TYPE /O (®)DISP CHG-EVAL
L— OBJ-TYPE SYS. (©PC-MNTR
—TYPE(NEW) (O THROUGH DISPLAY
ADEXTENSION FUNC.
{2DISPLAY+CURSOR 1
{3CLOSS CURSOR COORD
{@DISPLAY+CURSOR 2
{5CLOSS CURSOR COORD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

2. 0n the "TYPE RUN COND" scree, select TYPE RUN COND SCREEN SAVE F C2 BRT
"@MONlTOR OUTPUT." Then, select "NG- BEVONTOROUTPUT NG MGS CAML
IMGS" from the popup men. (@)CAPTURE IMG PARTIAL-W‘ NG IMGS
(3)MESSSAGE DISPLAY YES(NUMERIC) CAM1&NG-IMG(HORIZ)
(@PATTERN DISPLAY ~ YES CAM1&NG-IMG(VERT)

(B)SHOW BINARY IMG ~ YES
(8)SOW B FIX IMG YES
(Z)OPS MAIN DISP YES
(8)DISP CHG-EVAL NO
(9PC-MNTR NO
(O THROUGH DISPLAY  NO
{DEXTERNSION FUNC. NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Relationship between the camera selection and the monitor output

Select camera on the
"MEA-CND" menu

"MONITOR OUTPUT" on the
[TYPE RUN COND] menu

CAM1&2

CAM1

CAM2

CAM1&2 *1

CAM1&2 (VERT)

CAM1&2(HORIZ)

CAM1&NG-IMG

CAM1

*2 When the IV-S33MX is used.

NG-IMG

CAM1&NG-IMG *1

CAM1&NG-IMG (VERT)

CAM1&NG-IMG(HORIZ)

[2] Window shape selection and settings

This section describes how to select and set the
window shapes used for image processing (e.g.

EX: Registr conditions of "Positional deviation
measurement.”

3
*1 When the IV-S31MX/S32MX is used. .

. . . . REG COND SCREEN COND SAVE DETAIL F C1 BRT
rectangular windows, horizontal or vertical line
boundaries, circle windows, elliptical windows, and | WREGISTERNO 00-7)
. . . (2)MEAS SHAPE (MDLO) RECTANGLE
polygonal wmdoyvs). Thls_ can be done using the Up, | GRrermcARE (MDLO) SET (2242082872
down, left, and right setting keys on the remote key |@SEARCHARE (MDLO) SET  (216,200)~(295,279)
pad.
RECTANGLE
X-LINE
:"""""': Y-LINE
o+
Line type | Image processing used Measurement programs
: Positional deviation measurement (gray scale search), degree
Ef;gigg%? gﬁg {)?rr]gr?y of match inspection, lead inspection, multiple position
: : measurement (gray scale search), and multiple degree of match
Solid lines ~ |image matching inspection. (gray ) ple deg
Window containing a Area measurement by binary conversion, object counting by
binary image binary conversion, object identification by binary conversion.
Positional deviation measurement (gray scale search), degree
Gray scale search area  |of match inspection, lead inspection (criteria search), multiple
detection position measurement (gray scale search) and multiple degree
of match inspection.
Dotted lines Edae of an area detection Positional deviation measurement (edge detection), multiple
9 position meaurement (edge detection).
Binary image window Area measurement by binary conversion, object counting by
mask binary conversion, object identification by binary conversion.
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(1) Rectangular window
B How to set arectangular window

1. Moving the mask
- Up key

- Down key

¥

t

2. Specifying the upper left corner
- Down key

- Up key

2

3. Specifying the lower right corner
- Down key

- Up key

t

B To register reference images
To register reference images, the system should be in the "Freeze" mode.
5> See page 1-10

B Window specifications

- Left key

- Left key

- Left key

P
-

- Right key

- Right key

- Right key

Line type Move Size Minimum Maximum
Reference - . . . . . XXY (X*Y =
image Solid line  |One pixel at a time|In unit of one pixel 16 x 16 (pixel) 65536 pixels)

Search area

Dotted line

One pixel at a time

In unit of one pixel

16 x 16 (pixel)

512 x 480 pixels
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(2) Horizontal/vertical lines

Line type | Image processing used Measurement programs
Gray scale search Positional deviation measurement (gray scale search),
Solid I (reference image) degree of match inspection, lead inspection (criteria search).
olid lines

Edge of an area Lead inspection

detection
: Gray scale search line Positional deviation measurement (gray scale search), 3
Dotted lines . ; . . ; >
detection degree of match inspection, lead inspection (criteria search).

B 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.

1. Move

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

1 — - - —

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

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

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

B How to set vertical lines

1. Move
- Up key - Down key - Left key - Right key
<= =)
t \ {
2. Specifying the starting point 3. Specifying the ending point
- Up key - Down key - Up key - Down key
(The left and right keys function the (The left and right keys function the
same as in the move item) same as in the move item)

B To register reference images
To register reference images, the system should be in the "Freeze" mode.
> See page 1-10.

3-7



Setting Measurement Conditions

B Window specifications
- Horizontal lines

. Min. | Max.
Line type Move Length length |length
Reference image| Solid line [Horizontal direction: One pixel at a time | In units| 8 512
Search area Dotted line [Vertical direction: One pixel at a time |of pixels| pixels | pixels
- Vertical lines

: Min. | Max.
Line type Move Length length| length

Reference image| Solid line |Horizontal direction: One pixel at a time | In units 8 480
Search area Dotted line|Vertical direction: One pixel at a time | of pixels| pixels | pixels

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

(3) Circle window

Line type | Image processing used Measurement programs
Solid lines Window containing a Area measurement by binary conversion, object counting by
binary image binary conversion, object identification by binary conversion
Dotted i Binary image window Area measurement by binary conversion, object counting by
oted lines | mask binary conversion, object identification by binary conversion

B 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.

1. Specifying the center
- Up key

(O

2. Specifying the radius
- Up/right key

(4) Elliptical window

- Down key

S

- Down/left key

- Left key - Right key

Line type | Image processing used Measurement programs
Solid li Window containing a Area measurement by binary conversion, object counting by
OIdlIN€S | pinary image binary conversion, object identification by binary conversion
Dotted i Binary image window Area measurement by binary conversion, object counting by
OUEd INES | mask binary conversion, object identification by binary conversion
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Bl 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.

1. Specifying the center
- Up key - Down key - Left key - Right key

e @ @

2. Specifying the radius
- Up key - Down key - Left key - Right key

@ © OO

(5) Polygonal window
With the binary area measurement function, object counting after binary
conversion function, object identification after binary conversion function, or
point measurement after binary conversion function, you can create any
shape of polygonal window with up to 32 sides, in addition to the rectangles,
circles, and ovals that were available in previous versions.

Any polygonal window
(up to 32 sides)

B How to create a window

On the "POLYGON" setting screen, specify a coordinate @eP (305,153)
using the up, down, left, and right arrow keys, and then press @7p (305,186)
the SET key. Thereafter, specify points 02, 03 and so on, in %gﬁ g;g;?i;
numerical order. After specifying the last coordinate, press ®10P (243.211)
the SET key again to confirm the polygonal shape you have  ®11p (243,236)
drawn. @12pP (217,239)

To edit the polygonal shape, select a point to modify using G1p (217,239)

the up and down arrow keys, and press the SET key. A
popup menu will appear. Select CHANGE, INSERT or
DELETE.

N
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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) Pixel contraction and detection precision (gray scale processing)

The display will change from 1to 2 to 3

Bl Measurement condition setting screen using the up and down arrow keys.
MEAS CND REG COND /
(T)DTECT PRECISION STANDARD —|STANDARD (B)CONTR. PIXL(MDLO) 1
HIGH PRECISION

Note: At the "DETAIL" item in the upper
function menu, select "CONTR.PIXEL."
Then, "® or @CONTR.PIXL" will
appear on the screen.

Menu Description

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

- HIGH (High precision): Detection precision of 1/10 pixel
unit level
(High precision)
Search coordinates use a
| = === sub-pixel level of precision (1/10)

| 1 0O 1 2 3 4 5/6 7 8 9
| o el
| g | 5
Reference image
e}
4
ODTECT 5 3
PRECISION (Standard) 6
(detection Search coordinates 7
precision) useal_[_)lxel level gl L L L V1V
of precision 5 Degree of
Degree of 1 ! match
match X X
I I
I I
I I
I I
High precision ) Standard pixel
pixel detection ~ Camera image detection
+| [« [+] |7
!
Point of detection  Pixel Point of detection

(B)(©QCONTR. |- 1: Search the scanned image in groups of 2 pixels.

(Gr;g:‘ch - 2: Search the scanned image in groups of 4 pixels.

scale conditions) | - 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".

B 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.
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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.
(Threshold value)
255 1

Threshold valve B Lower White
Binary conversion limit A
(upper limit 255, lower limit A)

Threshold valve A B Black

(Captured image)

Binary conversion 0-
(upper limit 255, lower limit B)

(Threshold value) (Threshold value)

Binary conversion 255 255
(upper limit A, lower limit B) Upper Black A
limit A White
White
Lower Lower
limit B limit B
Black Black
0 0
B Setting the threshold value automatically - Binary area condition (binary image mask) menu of
The binary threshold value can be set the binary area measurement
automafucally. N THRESHOLD VAL AUTO-REG RESET F Cl DRK
In the binary area condition of each
measurement program, execute the "AUTO @ulm 255(0~255)
» - o @LLM 100(0~255) L LIMIT ONLY
REGIST" function (lower limit only or upper
I . UBLLIMITS
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.

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

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC
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(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.

Window ) aheling
. (enable
Binary window
conversion boundaries)
_ 5 ——
\ \
Labeling s 4
(disable window [ |mages 1 and 3 cross over the
boundary) window frame edges and are

measured together with the
areas outside the window frame

4 edges.
' Condition: Labeling
—2 (in order they are
connected)
B Measurement programs which are affected S oD SCREEN ConD, S B T

by these settings
BGA/CSP inspection, object counting by (DREGISTERNO. = 0(0-3) \DMASK REGIST.

. . . . \pr . [CIBINARY PROCESS
b!nary conversion, object identification by CJBINRY NOISE FILT
binary conversion [JBOUNDARY PROCESS

[JAREAFILTER

B Setting method
Select "DETAIL" in the upper function menu
on the REG COND screen. Select 'BOUNDARY PROCESS" from the popup menu and then
press the SET key.

(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.

Object
‘ identification
Binary (in order of
‘ conversion scanmng)

l Object identification

(in order of area)
:E -

B Measurement programs which are affected by these settings
Object counting by binary conversion, object identification by binary conversion
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lighting.

|

® Variation in
lighting

Threshold correcti?M Fixed

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

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.

Fails to convert the image
due to a variation in lighting

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).

Set (selection) item

Details of correction

Variation

Correct the threshold value by adding the previously specified threshold
value to the light level variation difference.

Threshold value [diference (Measured light level — reference light level) + specified threshold value

adjustment
J Correct the threshold value by multiplying the previously threshold value

Variation
rate

to the light level variation rate.
(Measured light level + reference light level) x specified threshold value

B 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)

M Setting method

Select II@THRESHOLD" on the "REG COND" REG COND SCREEN COND SAVE DETAIL

screen and then change the upper and lower
limit values using the up, down, left, and right
arrow keys.

3-13
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(DMEAS SHAPE ~ RECTANGLE
(2MEAS AREA SET (224,208)~(287,271)
(BTHRESHOLD ~ SET [U.LM255 L.LM100(0~255)]
@INVERT B/W NO f t

Change using the up and
down arrow keys.
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(6) 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.
The IV-S30 has both "contraction — expansion" and "expansion — contraction" functions for
eliminating binary noise.
(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.

— — —
c c c
0 o 2
0 @ 3]
20 S g
c = o c
£5 x o
m o w O

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.

[ ] [ ]

° — — —
c c c

2 2 S

n o %)

° >0 E %

© =2 ez o

CS o >

mo @] w

- 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.

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

B Setting method

Select "DETAIL" in the upper function menu on |REGCOND SCREEN COND SAVE DETAIL F Cl1BRT

the REG COND screen, and choose "BINRY (DREGISTERNO.  00(0~15) TIMASK REGIST

NOISE FILT" to change the blank box to a filled | @VEASSHAPE  RECTANGLE [JBINARY PROCESS
(BMEAS AREA SET (224,208)~(287,271) BBINARY NOISE

box. Then, "(B®BINRY NOISE FILT" will appear | @THRESHOLD SET [U.LM255 L.LM100(0~255)]

on the REG COND screen. Press the SET key @VERT B "o
on this line and select "EXPD. -> CONTR." or
n " NO
CONTR -> EXPD. from the popup menu. @BINARY NOISE FILT EXPD. »CONTR —»= EXPD. »CONTR.
CONTR. —EXPD.
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(7) 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.

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

criteria
* Horizontal transition point e« Vertical transition point
from light to dark (moving from light to dark (moving
from left to right) from top to bottom) Edge Flat
Edge detection width width
) ) point Ll%ht i
Edge detection point ] A/ c
\(””””:/ Detection area—_" " _ ””’; '9.5 Brightness Difference
A%@% B ‘ ! l g g level in level
S J A I35 M——
Detection direction — B = Dark A Direction B

* Horizontal transition point < Vertical transition point

from light to dark (moving from light to dark (moving
from right to left) from bottom to top) Edge Flat
A Lic};ht width width
oo __Detectionarea—__ -7 5§ _ ‘ -5
! ! ‘ ! T ©g Brightness Difference
Al B Edge detection ! g8 level in level
. be--------3 point b B ' Q®°

Detection direction ~— Dark A Direction B

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

Edge detection point \
' |

. 1
Detection area ——>
1

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

B: Moving right horizontally C: Moving left horizontally
from dark to light from dark to light

D: Moving left horizontally
1 from light to dark

1
Anal diameter (between B and C)

1
1
1
i External diameter (between A and D)
:
1
1

A: Moving right horizontally
from light to dark

Detection area ——»

- 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.
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B Setting the threshold value automatically  « Edge delection menu of the lead inspection
By executing an "AUTO.REG" (automatic THRESHOLD VAL AUTO-REG RESET F CLERT
setting) for the edge detection condition in
each measurement program, the IV-S30 can

@GRYS  050(0~255)

automatically detect edges in the %EBSTEWW 321(18)16)
measurement areas, and set the optimum
threshold values automatically (density

difference and edge width).

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

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC

(8) 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.

B 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).

R NS
A / N\ Duration of dark area
S\ in the line scan

R , l

/ — Average light (vertical)

Edge detection point
(with artifact processing: enabled)

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

/

Edge detection point (with artifact processing off)

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

3-16



Setting the Conditions for Each Object Type

(9) 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 1V-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.
.l.-.-------.-.l. .l EEEEEEN l.
::;------:II lllllll:

::.-------‘.:. :........ x
Search in the specified search Find the area having the maximum
area on the captured image features in the reference image

area.

B 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.

B Setting method

with up and down arrow keys on the reference

image area setting screen. Next, select MDL 0

"CONTRAST SRCH." Finally, press the SET @ueL (224,208)

key. @LoR (287,271)
(@MOVE

@REFERENCE MG ——————— | 5ONTRAST SRCH

REG
........... DISP

X224 Y:208

SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC
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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

{DREGISTER 00(0715) [TEST RESULT]

]
T
Q
o
=z
=
.
0
Z
92}
m
—
2y
m
192}
M
—]
>
C
_|
Q
1+
H
N
=

.............................

(®MATCH LVL (MDLO) -10000~+10000 MO=+09000
@X COORD. (MDLO) 000.0~511.0  X0= 000.0 :
®Y COORD. (MDLO0) 000.0~479.0  :YO= 000.0 j
@®GLAY LVL (MDL0) 000.0~255.0  GO= 116.0 b
(?MATCH LVL (MDL1) -10000~+10000 M1=+09000 OK! I NO

(®X COORD. (MDL1) 000.0~511.0  :X1= 000.0 OKi INO |
(@Y COORD. (MDL1) 000.0~479.0 ~ iY1= 000.0 OK!™\ NO
@GLAY LVL (MDL1) 000.0~255.0  !G1= 116.0 oK ™NO !
@TEST EXEC(WITH-PQSI. ADJ WITHOUT-POSI.ADJ) '

ESC=BACK SEL=CHNG IMQ TRG=FUNC

If you select "WITH-POSI.ADJ," the system will conduct test
while adjusting for positional deviation. 5> pages 3-31 to 3-33

— @ Condition setting

EVALUAT COND SCREEN COND SAVE /!7

ol

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.

Using the up and down keys, you
can set the output to NO (no out-
put), YO 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
@DTEST, on the menu, the result-
ing measurement values and the
evaluation (OK or NG) will be dis-
played.

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 1V-S30 automatically set the limits based

on the test results.

Condiltlon Details
settings
- 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 1V-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
AUTO without any condition.,
%]
(=**9%)

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.
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B Setting method

There are two ways to get to the evaluation condition setting screen.

1) Select "CND" in the upper function menu on
the MEAS CND (or REG COND) screen and
press the SET key. Select "EVALUATION" on

the pop up menu to go to the"EVALUAT
COND" screen.

2) Move the cursor to the "EVALUATION COND"

item on the Menu tree screen and press the

SET key.

3-19

MEAS CND SCREEN COND SAVE F Cl BRT
(DDTECT PRECISION STANDARD 'FZ"E?;PCROE,;PDRSC
(@REGISTERNO.  0(0~7) REG'CONDEE;
(3MODE 1P-SCH ]
@DTECTANGL  -15; ES:'LU:%ERRECT'ON
(BANGLE UNIT 10 DSTAANGL
NUM-CALC
REGISTER NO. 000102030405P807E | out
®MDL 0 S
@MDL]. I N I |
X HEEEREN
SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
SELECT OBJECT TYPE COND F Cl BRT
OBJECT TYPE COND (DREGISTERNO
EF- TYPEQO (2)CONDITION SET
I— TYPE RUN COND (3XCOORD. (BDLO)
[ IMAGE-AD @Y COORD. ~ (MDLO)
[ MEA-CND(CAMERAL) (5)x DEVIATE  (MDLO)
=~ MEASO(POSI-DEVIATION) (®)y DEVIATE ~ (MDLO)
IMG PRE-PROC (?MATCHLVL (MDLO)
MEAS CND (®ANGULAR DEVIATE
REG-COND(S) (©X COORD.  (MDL1)
REG-COND(E) {0Y COORD.  (MDL1)
EVALUATION COND @)x DEVIATE  (MDL1)
DISTANCE&ANGLE COND @y DEVIATE  (MDLY)
NUM-CALC {IMATCHLVL (MDL1)
OUT-COND 9TEST
— POSI-CORRECT
L MEAS(NEW)
[ MEA-CND(CAMERA?)
|— FINAL NUM.CALC
|— FINAL OUTPUT COND
| OBJ-TYPE lIO

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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[5] Image pre-processing
A comparative calculation between images, gray level changes, and space filter are available for image
pre-processing.

Subtracting,absolute value of difference (between camera 1 and reference
image,between camera 2 and reference image, between camera 1 and
camera 2)

Comparative calculation
between images

. Gray level changes M_agnlflcatlon by n" processing, g (+/-) correction, histogram widening,
midrange emphasis

Smoothing (center/average),edge emphasis,edge extraction, horizontal

S edge,vertical edge

B How to get to the "IMG PRE-PROC" screen
Select "OBJECT TYPE COND" and then "TYPEQQ" [VEASUREVENT1 SCREEN COND SAVE
or "TYPE(NEW)" on the "MAIN COND" screen.

(DMEAS SELECTION.  POSI-DEVEATION NO

Then select "MEA-CND(CAMERA1)" and "MEAS" T T
to open a measurement screen. At the "1MEAS CHK-DEG-MATCH
SELECTION" item, press the SET key and choose T
a measurement program from the popup menu. MEAS-BIN-OBJ
Note: If the "A)MEAS SELECTION" is set to "NO," ELVBTéBLIg-lgBOJBJ
the image pre-processing cannot be specified. POINTMEAS
MALTI-POSI
MULTI MATCHES

Press the ESC key to return to the OBJECT TYPE | SELECT OBJECT TYPE COND F C1BRT
COND screen. Then select "IMG PRE-PROC. OBJECT TYPE COND —
. . . L . EJ-TYPECO (2)COMP IMGS COND
Note: If the NG image registration function is speci- — TYPE RUN COND (3)CHNG GRAY LEVEL
fied, "MEA-CND(CAMERA2)" will change to "MEA- [ IMAGE-ADJ (@)CONTRAST MAGNI
" [ MEA-CND(CAMERAL) (5)SPACE FILTER
CND(NG-IMGS)" and Camera 2 cannot be se- MEASO(POSI-DEVIATION) @NUMOF FILTER
lected. IMG PRE-PROC
IMG PRE-PROC - FeH- MEAS CND
MEAS CND EVALUATION COND
EVALUATION COND DISTANCE&ANGLE COND
[} DISTANCEGANGLE COND NUM-CALC
NUM-CALC OUT-COND
OUT-COND < POSI-CORRECT
POSI-CORRECT MEAS(NEW)
MEAS(NEW) [ MEA-CND(CAMERA2)
[}~ MEA-CND(NG-IMGS) |— FINAL NUM.CALC
L— FINAL NUM.CALC |—FINAL OUTPUT COND
— FINAL OUTPUT COND —OBJ-TYPE lI0
— OBJ-TYPE I/0 L OBJ-TYPE SYS.
— OBJ-TYPE SVS. L TYPE(NEW)
L TYPE(NEW)
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
The "IMG PRE-PROC" screen will appear. IMG PRE-PROC  SCREEN COND SAVE F CL BRT

2> For details about "COMPARE IMGS" (compare | DCOWPAREIMGS KO

images), see page 3-21. (DCHNG GRAY LEVEL  NO
> For details about "CHNG GRAY LEVEL"

(change gray level), see page 3-23. ()SPACE FILTER NO
o> For details about "SPACE FILTER," see page

3-24.

Note: If the NG image registration function is specified, only "CAM1" can be selected for the
"(1)COMPARE IMGS" function.

(@ COMPARE IMGS NO —> | NO

CAMERA1
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(1) Comparative calculations between images

Itis 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.

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

Light level in image 1 (0 to 255) - COMPARE IMGS  SCREEN SAVE

F C1 BRT

L|ght IeVel in image 2 (0 to 255) @CALC.TYPE NO —— | NO
Subtraction |5 Light level after calculation (@CALCAREA SET (232216)(279,263) | SUBIL-TL
However, a result less than 0 will DIFF.ABS | 11-T1 |

give a result of 0.

The absolute | | Light level inimage 1 (O to 255) -
Light level in image 2 (0 to 255) |

vglue GG > Light level after calculation (0 to
differences 255)

Bl Example of comparative calculations between images

Image B

Image A

Light
level O
Light
level 180

~

- Subtraction
(Image A - Image B)

- Subtraction
(Image B - Image A)

- The absolute value
of the differences
(| Image A-1Image B |)
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B Setting details

1. Se|ect the camera to be used for IMG PRE-PROC SCREEN COND SAVE F C1 BRT
(1)COMPARE I'l‘\/IGS from the popup menu. DCONPAREMGS  CAML o
Then select the "(2)COMP IMGS COND" item (@)COMP IMGS COND (TO NEXT SUB-MENU) CAMLE2
to get to the setting screen. (3)CHNG GRAY LEVEL CONTRAST MAGNI
@CONTRAST MAGNI 00.0TIMES
(BSPACEFILTER ~ SMOOTH(AVE)
®NUMOFFILTER  1(0-5)
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
2. Select "(1)CALC.TYPE" and then set COMPARE IMGS  SCREEN  SAVE F CLBRT
"(2@ CALC.AREA."
(1)CALC.TYPE NO
(OCALCAREA  SET  (232,216)-(279,263)

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

The list of settings which may be selected at item "(1)COMPARE IMGS" is as follows.

ShVIERA @CALC.TYPE Contents

NO (none) Comparative calculations of differences between images will not be carried out.

CAM 1 None Comparative calculations of differences between images will not be carried out.

(camera 1) Subtraction 11-T1 The reference image T1 (* 1) is subtracted from the image taken by camera 1.
The absolute value of the | The absolute value of the difference is calculated between the reference image
difference between |11-T1|| T1 (* 1) and the image taken by camera 1.

CAM 2 None Comparative calculations of differences between images will not be carried out.

(camera 2) [ piraction 12-T2 The reference image T2 (* 1) is subtracted from the image taken by camera 2.
The absolute value of the | The absolute value of the difference is calculated between the reference image
difference between |12-T2|| T2 (* 1) and the image taken by camera 2.

CAM 182 |Subtraction 11-12 The image taken by camera 1 is subtracted from the image taken by camera 2.

(cameras | Subtraction 12-11 The image taken by camera 2 is subtracted from the image taken by camera 1.

1&2) (*2) T.he absolute value of the | The absolute value_: of the difference is calculated between the image taken by
difference between |12-12| |camera 1 and the image taken by camera 2.

The reference images T1 and T2 (*1) and the size of the areas covered by 11 and 12 (the images taken
by cameras 1 and 2) (*2) may be set in item "(2)CALC. AREA."

3-22



Setting the Conditions for Each Object Type

(2) Gray level change

To change the gray level, you can change the |ivcPre-PROC SCREEN COND SAVE
"** *TIMES" (magnification by N processing), the
"v+," "v-" (v (positive/negative) correction), the
"CHNG-L" (widening histogram), and the "INCRS-
M" (mid emphasis) functions.

F Cl BRT

(I COMPARE IMGS NO

(2)CHNG GRAY LEVEL —{ NO

CONTRAST MAGNI
(SPACE FILTER Or

O

CHNG-L

INCRS-M

Gray level change

Details

Magnification by N
processing
(**.* TIMES)

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.

(positive/negative)
correction

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

Output image gray level

Input image gray level

- gnegative correction: used when the mid gray level is too high.
55

QOutput image gray level n,

Input image gray level

Histogram
widening

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

M\

1 ]
I a 1 v
0 Gray level b zm

1
Gray level Zm

@ Bad contrast image (@ Good contrast image

Mid emphasis

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:

Input image gray level(G) | Output image gray level
0 to 127 (G+127)%X127

128 to 255 J( (G—128)+127X127)+127
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(3) 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 1V-S30, you can select from "smoothing
(average, center)," "edge emphasis,” "edge
extraction," "horizontal edge," and "vertical edge."

IMG PRE-PROC  SCREEN COND SAVE F C1 BRT

(DCOMPARE IMGS NO

(2CHNG GRAY LEVEL  NO

NO

SMOOTH(AVE) —— SMOOTH(AVE)
SMOOTH(CENT)
EXTRACT EDGE
HORIZ-EDGE
VERT-EDGE

(@)SPACE FILTER
@NUM.OF FILTER 7(0~5)

ltem Contents

Smoothing | the surrounding 3 x 3 area.
(center) |- Since noise elements are difficult to

- Specify the median pixel gray level from

select, they will not affect the output.

- Display smooth images with
decreased noise.

- Used to eliminated surface
flaws and unevenness in the

- Specify the average pixel gray

Smoothing | level from the surrounding 3 x 3 area.
(average) |- Since noise elements are included in the

reflected light caused by
protrusions or dents.

- This type of smoothing
(averaging) is faster than the

average, the noise will affect the output.

median smoothing.

Edge - Display images with sharp boundaries between brighter and darker areas.
emphasis |- Used to stabilize and create a binary outlin

e around unclear objects.

- Display images after extracting and
clarifying the boundaries between the
brighter and darker areas.

Edge
extraction

Horizontal |- Horizontal edge extraction: Display only
edge the horizontal boundaries of an object.

- Used to measure objects with
low contrast.

Vertical
edge vertical boundaries of an object.

- Vertical edge extraction: Display only the

B Example of an image
- No -

Smoothing

SHARP
SHARP
SHARP

SHARP
SHARP
SHARP

- Edge emphasis

Edge extraction (All)

SHARP
SHARP
SHARP

- Edge extraction (horizontal)
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[6] Image adjustment

B How to set the image adjustment function
Select "IMAGE-ADJ" on the "SELECT OBJECT
TYPE COND" screen and press the SET key.

e Shading correction
This process removes unevenness from images
that have gray level unevenness caused by an NO
illumination.

e Adjustment condition

SELECT OBJECT TYPE COND F CLBRT

OBJECT TYPE COND

EF-TvPEG0
— TYPE RUN COND
— IMAGE-ADJ
%: MEA-CND(CAMERAL)
+ 1~ MEA-CND(CAMERA?)
— FINAL NUM.CALC
I— FINAL OUTPUT COND
— OBJ-TYPE II0
— OBJ-TYPE SYS.
—TYPE(NEW)

(1)ADJ.IMG GRAY(CAM1)
(2)ADJ.COND(CAM1)
(@ADJ.IMG GRAY(CAM2)
(#)ADJ.COND(CAM2)

IMAGE-ADJ  SCREEN SAVE F C1 BRT

(DADJIMG GRAY(CAM1) YES ————|YES
(2 ADJ-COND(CAML) (TO NEXT SUB-MENU)
(ADJIMG GRAY(CAM2)  NO

To set the adjustment conditions for gray level ADJIMG GRAY SCREEN SAVE F C1 BRT

corrections, select "(2) ADJ-COND" and then press @ADIMODE SUBTRACTING

the SET key to show the sub menu. (2)ADJAREA SET  (224,208)887,271)

(B)SETSTD.GRAY LV SET (224,208)-(287, GRAY(000)
SUBTRACTING
DECREASING
FILTERING
1
Correction mode Details

SUBTRACTING

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.

DECREASING

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.

FILTERING

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.
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[7] Binary image mask
Use the binary image mask when an object to measure by binary conversion cannot be measured using
rectangle, cercle, or ellipse window.
Mask a scanned image (AND) with the registered binary image.

Binary image mask | Gray level in the scanned image | Gray level output after masking

0 to 255
1 0to 255 (gray level in the scanned image)
0 0 to 255 0 (fixed)

B 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

M Setting method
1. On the SELECT OBJECT TYPE COND MEA-CND SCREEN COND SAVE

INUVFOFMASK T F_CL BRT
screen, select "MEAS CND" (measurement NUM-OF-MASK 2
conditions) and press the SET key. The MEA- %‘gx’;"; o, o REMEAC [Numsorasics
CND screen will appear. Select "1)WINDOW" (BREGISTEREXIST  NO BINARY-IMG-MASK
and press the SET key Select "BINARY-IMG- @ MASK BINARY IMG NO POLYGON
MASK" from the popup menu. *Display changes according to
measurement program selected.
REGISTERNO.  100010020304050607D809/1 01 1[12113(1415
G)BINARYAREA  IX
2. Highlight the "@MASK BINARY IMG" item MEACND SCREEN COND SAVE F Cl BRT
and press the SET key. A popup menu will
appear. Select "REF-IMG" or "MANUAL" and %‘gé’é[l’sT‘“E’R " g'NARY"MG'MASK
the "B)BIN IMG MASK" line will appear. '
® PP (BREGISTEREXIST NO NO

Selecting "REF-IMG" > See page 3-27 to 28. @WASK BINARY MG REF-MG ~ —— | REF-IMG
Selecting "MANUAL" > See page 3-29 to 30. B)BINIMG MASK  (TO NEXT SUB-MENU) | MANUAL

REGISTERNO. - [sdo 1jo2ogo4losiosb7bslog)i ot 1]1 2]t 3ft 415
(®BINARY AREA ¢

3. Select "@BlN IMG MASK" (binary image MEA-CND SCREEN COND SAVE F C1 BRT
masking condition) and press the SET key.
The, MASK BINARY IMG screen will appear. Dwinbow BINARYIMG-MASK

(DREGISTERNO. 0
(®REGISTEREXIST  NO

@MASK BINARY IMG REF-IMG
BBINIMGMASK  (TO NEXT SUB-MENU)

REGISTR NO. 00010200304/050060708/09/1 0[1 1[1 211 3{14[15)
(®BIN AREACOND |X

4. Here you can set the masking conditions. First [ yaskBINARY IMGCREEN SAVE F Cl BRT
move the cursor to "1)MASK AREA" and press
the SET key. Specify and confirm the position

(MASK AREA SET (232,216) ~ (279,263)
(2)THRESHOLD SET  [U.LM255 L.LM100 (0~255) ]

and size of a masking area. On the (B)MASK INVERT B NO NO
"(@ THRESHOLD" line, adjust the threshold (@MASK NOISE FILTR EXPD. — CONTR.———» | EXPD, — CONTR.
value between 0 and 255. At "(QMASK (BNUM.OF MASK FILT EXPD.0 CONTR.0 (0~5) CONTR. — EXPD

INVERT B/W," select whether or not to invert
the masking area. When a mask noise
removing method is specified in "@MASK
NOISE FILTR ," the "@NUM.OF MASK FILT” ~——MASK AREA
(number of times to filter) line will appear. Set
the number of times from O to 5.
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B Setting example

e When "@MASK BINARY IMG" is set to "REF-IMG."
Shown below is an example of how to specify a binary image mask for a star shape.

*

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.

Mask outline

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

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

Binary image mask
Star-shaped binary image
mask (outside boundary)

*

Star-shaped object to be
measured (inside boundary)

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

2) Settings on the "TYPE MEAS COND" menu

1. Select "YES" from the popup menu at "3 REGISTCOND SCREEN COND SAVE F_C1 BRT
REGISTEﬁ EXIST." " " D WINDOW BINARY-IMG-MASK

2. Select "(" (00) at the "®BINARY AREA" item | @pecisierno, o0
and press the SET key to bring up the "REG (DREGISTEREXIST YES ———|YES
COND" menu. @MASK BINARY IMG REF-IMG NO

(BBIN IMG MASK (TO NEXT SUB-MENU)

REGISTR NO. 0001/02030405(060708/09[1 011 1121 3[14]15
(BBINARYAREA  [O

SET=SELECT(YES/NO) ESC=BACK SEL=CHNG IMG TRG=FUNC
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3) Setting the binary area conditions

MMASK REGIST.

MBINARY PROCESS

MBINRY NOISE FILT

3 REG COND SCREEN COND SAVE ( DETAL ) F Cl BRT
RECTANGLE
(DMEAS SHAPE RECTANGLE ———— CIRCLE
(2)MEAS AREA —SET (224,208)~(287,271) ELLIPSE
@THRESHOLD SET [U.LM255 L.LM100(0~255) ] THRESHOLD VAL AUTO-REG ~ RESET F Cl1 BRT
(@) INVERT B/W NO NO
(B)BINARY PROCESS | FIXED YES @uim 255(0-259)
(B)BINARY NOISE FILT|  NO — @Lw 100(0~255)
FIXED

THRES-ADJ(VAR-DEFF) H H
THRES-ADJ(VAR-RATE) i i 0
—» NO i i

EXPD.—CONTR.
CONTR.—EXPD

SET=SELECT AMENU ESC=BACK SEL=CHNG IMGTRG=FUNC

RECTANGLE RESET  RETURN F Cl BRT 1

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC

@upL (224,208)
%LO.R (287,211)
MOVE

1. Specify a measurement area smaller than the mask area and specify the binary conditions.

B Measuring area

2. Return to the MAIN OPS MENU.

4) Measure the binary area
Captured image Binary mask image (registered in step (1)-2)

N

Image after executing
White dots (six) a measurement

- The white dots will be converted to
black dots by applying the binary
image mask.
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e When "(@MASK BINARY IMG" is set to "MANUAL."

Shown below is an example of a binary image
mask that matches the following shape (an 8
pointed star).

MEA-CND SCREEN COND SAVE

*

F Cl BRT

@DWINDOW

(DREGISTERNO. 0 NO
(BREGISTEREXIST NO
(@MASK BINARY IMG MANUAL—»

REGISTER NO.
(5)BIN AREA COND

BINARY-IMG-MASK

REF-IMG
MANUAL

0001/02003/04/05(0607108|

09

10]

11

1213[14{15]

X

1. Select "@MASK BINARY IMG" and press the SET key. Select "MANUAL" from the popup

menu.

2. Select "B)BIN IMG MASK" (binary mask
conditions) and press the SET key twice.

3. The "MASK BINARY IMG" screen will
appear.

4. Select "1)MASK AREA" and press the
SET key twice. The "POLYGON" setting
screen will appear.
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MEA-CND  SCREEN COND SAVE

F C1 BRT

D WINDOW

BBIN IMG MASK

REGISTR NO.

(B)BIN AREACOND [X

BINARY-IMG-MASK
(DREGISTERNO. 0
(BREGISTEREXIST NO
@WMASK BINARY IMG REF-IMG

(TO NEXT SUB-MENU)

001011020304/05(0600708

09

10

11

1213[14{15]

MASK BINARY IMG SCREEN SAVE

F C1 BRT

(1)MASK AREA

SET

(2)MASK IMVERT BW NO
(@MASKREGIST.  REG DISP

POLYGON

@)P001TO1

RESET MOVE RE

(255,255

TURN

F C1 BRT

X:224 Y:208
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5. Select "0" using the up and down keys and
then select "MOVE" using the left and right
keys. Finally, press the SET key.

6. Move vertex 02 to 08 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. After creating a mask area, press the ESC
key to return to the "MASK BINARY IMG"
screen. Select "(3MASK REGIST" and
press the SET key. The cursor will move to
the "REG" position. Press the SET key to
register the mask.

- 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 "2 MASK
INVERT B/W" line.
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MASK BINARY IMGCREEN SAVE F C1 BRT
@P001T01 (255,255)

(@P002T01 (254,226)

(®P003T0L (221,226)

@P004T01 (221,251)

®P005T0L (274,276)

®P006TOL (274,247)

@P007T0L (257247)

®P008TOL 0 SN

d X:256 Y:240

MASK BINARY IMGCREEN SAVE F C1 BRT
@P0O01TOL (255,255)

(@P002T01 (254,226)

(@P003TO1 (221,226)

@P004TO1 (221,251

(®P005T01 (274,276) )

®P006TOL @247

@P0O0TTOL @1247) ;N

®P008TOL 0 SN

\”
X:124 Y:276

MASK BINARY IMG SCREEN SAVE F Cl1 BRT

(1)MASK AREA SET
(2)MASK IMVERT BIW NO
(@MASKREGIST.  REG DISP
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[8] Position correction

Based on the positional deviation data measurement O (positional deviation measurement), the correction

of the image coordinates is dealt with using measurements 1 to 4.

() Correction details

The types of position correction available are: XY correction, angular correction (standard) and

angular correction (high precision)

Type

Details

XY correction

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

Angular correction
(standard)

The position is adjusted because of a detected angular deviation g 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.

Angular correction
(high precision)

The position is adjusted because of a detected angular deviation gin

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.

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

i Scanned image
J:L ~«—— Image after correction
VI /
/ ! \ '
/ T\ .'
/ T
;S < 3
0O m |
i o)
,... =
O u B s I
i T _. g
O M m EE m 3
; v 0 =
] I [ g o m 8
L @
- E3 c
H Cc = c T
- < = 29
il | [ | B =3
i ) o @®
g°
O m O O £8
E
II[ [ | ] | v
0 m O O
Hom U L]
Scanned image (Standard) (High precision)

gimage after angular correction
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(2) Operation setting details

Select the "POSI-CORRECT" condition item on the
"SELECT OBJECT TYPE COND" screen and

press the SET key to enter the correction.

B Setting procedure

POSI-CORRECT SCREEN COND SAVE F Cl BRT

(DCORRECTIONREG.  2ND STAGE CORRECTION —

(@MODE(1ST) ANGLE-ADJ.(STANDARD)

(3)X CORRECT ADJ(IST) YES NO

@)X CORRECTION REGO(0~7) MDLO 1ST STAGE CORRECTION

(5)Y CORRECTADI(IST) YES 2ND STAGE CORRECTION

®Y CORRECTION REGO(0~7) MDLO

(DADIUSTANGL(IST)  YES NO

(®)ADIUST ANGL REGO(0~7) MDLO XY-ADJ.
ANGLE-ADJ.(STANDARD)

(@MODE(ND) XY-AD). ANGLE-ADJ (HIGH)

{X CORRECT ADJ.(2ND) YES

(X CORRECTION REGO(0~7) MDLO

(@Y CORRECTADJ.(2ND) YES NO

@Y CORRECTION REG0(0~7) MDLO XY-ADJ.

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

XY ADJ.

- X CORRECTION (nolyes)
-Y CORRECTION (nolyes)

ANGLE ADJ. (STANDARD HIGH)
- X CORRECTION (nolyes)

- Y CORRECTION (nolyes)

- ADJUST ANGL (nolyes)

No
Mode 0 .........
Y4
No
Mode 1 ........

XY ADJ.

- X CORRECTION (nolyes)
-Y CORRECTION (nolyes)

ANGLE ADJ. (STANDARD HIGH)
- X CORRECTION (nolyes)

- Y CORRECTION (nolyes)

- ADJUST ANGL (nol/yes)

(3) Correction example

B Example of correcting the first X and Y point

1. Amount of correction (X2-X1, Y2-Y1) specified by measurement O (positional deviation

measurement)

Coordinates (X1, Y1) of object in the reference image (model 0)

Target object coordinates (X2, Y2)

A

Y

Y2-Y1

[Measurement results]
- Detected coordinates: (X2, Y2)
- Deviation amount: X2-X1, Y2-Y1

fmmmmmm e m e — -

2. Measuring a point using measurement 1

'+ N\ Search area

A
Y2-Y1

|
S

<

A
Y
Y

X2-X1

Point
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B Example of angular correction
1. Detection of the amount of angular deviation (using measurement 0, 2 point search
(positional deviation measurement).

- Registration image

Reference image

(model 0) e
Detected coordinates::EI -

(model 0)
Searcharea A o
(model 0) /
Reference image
--f----; _(model 1)
/ Detected coordinates
! ~_ (model 1)

- Measurement image Detecting the amount of angular deviation

Detected coordinates
(model 0)

05 N .
Position of registration image

Detected coordinates
(model 1)

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.

- Image that has been rotated around its center in step 1
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[9] Title registration
A title for a object type number can be entered and saved when the object type number is displayed on the
screen.

M Purpose
The title is used to make it easier to control the details of the settings for the object type.

B Title characters
A maximum of 16 letters and symbols may be entered.

M Operation method

Select "OBJECT TYPE COND" on the "MAIN | seLecT 0BFECT TYPE COND F Cl DRK
MENU" screen and then select "TYPEOQQ" (the cur- | ogsect TvpE conD
rent type). Then press the "TRG/BRT" key. Select TYPEOO
"TITLE" from the popup menu and press the SET OPSVENU
key. SAVE
COoPY
PASTE
DEL
SPECIFY NUMBER
TITLE
STR OBJ TITLE SCREEN SAVE F Cl DRK
SIORE CEICY Setting details
TITLE
AtoZ
0109 These characters and symbols are ABCDEFGHIJKLM
- to used to enter the title name. NOPQRSTUVWXYZ
=to> 0123456789
SP (space bar) |This is used to make spaces. --()<>SP
—— These are used to move the cursor. < — DEL END
This is used to delete the character
DEL. (delete) |io the right of the cursor.
END Exit the title registration screen.

The title that has been entered will be displayed
in the top left corner of the operation screen and
"SELECT OBJECT TYPE COND" screen.

Operation screen SELECT OBJECT TYPE COND screen
(TYPEQO) AREA F Cl1 DRK SELECT OBJECT TYPE COND F Cl BRT
% %k
O K Ve OBJECT TYPE COND
E}- TYPEOO(AREA)
MEAS XXXXms 2001-10-14-10:38 | TYPE RUN COND
MEASURE 0 CAM1 POSI-DEVIATION +— IMAGE-ADJ
[} MEA-CND(CAMERAL)
MEASO(POSI-DEVIATION)
IMG PRE-PROC
MEAS CND
EVALUATION COND
F}- DISTANCE&ANGLE COND
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3-3 Input & Output / System settings
[1] Hluminance (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. 3
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
Select "OBJECT TYPE COND" — "TYPEOO" (current type) and "OBJ-TYPE SYS," in that order, on
the "MAIN MENU" screen.

1. Select "@MNTR LIGHT LVL (CAM1)" (monitor | oBJTYPE SYS. SCREEN SAVE F CL BRT
light level). Select "YES" from the popup menu.

" " . (DREGST NG IMG YES < Displayed when
Then, the "@LIGHT LV COND" item will OHATONNGMEAS  YES ™ the controller is
appear on the screen. (@MNTR LIGHT LVL(CAML) YES YES 52633'\,\’/;332MX
@)LIGHT LV COND (TO NEXT SUB-BENU) '
GMNTR LIGHT LVL(CAM2) YES
(®)LIGHT LV COND (TO NEXT SUB-MENU)

@MOVE ALLWINDOW  (TO NEXT SUB-MENU)

2.Select "@LIGHT LV COND" and press the SET  |[LICHT LV COND SCREEN SAVE F_C1 BRT
key. The "LIGHT LV COND" screen and @sIzE Y08(4~32)X08(4~65)
monitoring window will appear. @PosITION (248,232)
(8)THRESHOLD VALUE  U.LM255 L.LM000(0~255)
3. Press the SEL key and move the cursor to the MEAS.AVG.GRA=000.0

upper function menu. Set the image mode to @REGAVGGRAYLV  EXEC REGAVG.GRAY=0000

"T" (Through).

O

/

Monitor window

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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4. Select item "(1)SIZE", and item "(@)POSITION", 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)."

[When monitoring changes in the lighting environment] ... If not, go to item 6.
5. Select item "(3 THRESHOLD 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.
o> 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 "@)REG AVG. GRAY LVL (average light level registration),” using the up and down
keys, and press the SET key twice. 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. Move the cursor to the upper function menu by pressing the TRG/BRT key and select the "SAVE"
item using the left and right arrow keys. Then press the SET key.

- A message "SAVE DATA? (YES = [SET], NO = [ESC])" will appear on the screen. Press the SET
key to save the data.

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] lllumination and

shutter speed.”

[Example]

- When the shutter speed is slow
(1/60 of a second)

—

S—

—>

—

The object is blurred across the screen.

B Setting procedure
On the MAIN MENU screen, select "OBJECT TYPE COND" A® "TYPEOO" (current type) and "OBJ-

TYPE 1/O," in that order.

You can specify any value in the range of 1/30 to 1/
10000 seconds (initial value 1/60) for the shutter
speed.

1. Move the cursor to the "@SHUTTER 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

- When the shutter speed is fast
(1/2000 of a second)

The object is frozen on the screen.

OBJ-TYPE I/0 SCREEN SAVE

F C1 DRK

(TRIG CCD START  BIN
()CCDTRIG COND ~ (TO NEXT SUB MENU)
(3)SHUTTER SPEED  1/00060(1/30~1/10000)
@SERIALOUTPUT ~ ANY

(B®CAMNO NO 1(1~2)
(6)CALIBRATION NO

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.
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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.

The source of the copy The target of the copy
3 The measurement conditions of The measurement conditions of the target
the source object type. (The data |:> object type. (The data is used to simplify
is copied from flash memory) setting the target object's parameters)

Bl Operation procedure
On the "MAIN MENU" screen, select "OBJECT | SELECTOBJECTTYPE COND F C1 DR
TYPE COND" and then "TYPEOQQ" (current type). At | OBJECT TYPE COND
this point, press the TRG/BRT key to display the TYPEOO
popup menu. Select "COPY" from the popup menu OPSHENY

and press the SET key. igfv

PASTE

DEL

SPECIFY NUMBER
TITLE

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

- Do not disconnect the power while the 1V-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.
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[4] NG image registration (IV-S32MX/S33MX)
You can register the NG image (by final evaluation result) while operating the IV-S32MX/S33MX.
Select "REGST NG IMG" of the "OBJ-TYPE SYS." screen for the setting.

M Setting method

1. Select "TYPEOQOOQO" and then "OBJ-TYPE SYS" on
the SELECT OBJECT TYPE COND screen.

2.Select "MREGST NG IMG" (register NG
images) and press the SET key. Then, select
"YES" from the popup menu.

SELECT OBJECT TYPE COND 2 BRT

OBJECT TYPE COND

- TYPEOO
L TYPE RUN COND (DREGST NG IMG
L IMAGE-ADJ (2HALT ON NG MEAS

- MEA-CND(CAMERAL) (3MNTR LIGHT LVL(CAMY)
— MEA-CND(CAMERA?) @LIGHT LV COND
— FINAL NUM.CALC ©MNTRLIGHT LVL(CAM2)
— FINAL OUTPUT COND ®LIGHT LV COND
L OBJ-TYPE IO (@MOVE ALL WINDOW
L OBJ-TYPE SYS.
L TYPE(NEW)

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

OBJ-TYPE SYS. SCREEN SAVE

F C1 BRT

(@DREGST NG IMG

YES ———|VYES

(DHALTONNG MEAS ~ NO NO

(@MNTR LIGHT LVL(CAM1) YES

@LIGHT LV COND (TO NEXT SUB-BENU)

(BMOVE ALL WINDOW  (TO NEXT SUB-MENU)
DREGST NG IMG Description

Register NG images.

- 128* is the maximum number of images that can be stored

YES (NG image numbers 0 to 127). If total number of images
exceeds 128, the oldest image will be deleted (NG image
numbers will be shifted accordingly).

NO NG images will not be stored.

* 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)

- 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.
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[5] Halt on NG measurement

You can stop all measurements when an NG image | 0BJ-TYPE Sys. SCREEN SAVE

(according to the final evaluation results) occurrs while

operating the 1V-S30.

Select "(@QHALT ON NG MEAS" on the "OBJECT %MNTR LIGHT LVL(CAMI) YES =
" LIGHT LV COND (TO NEXT SUB-BENU)
TYPE SYS." menu. (EMNTR LIGHT LVLCAV) YES NO(NG MEAS DISP)
@LIGHT LV COND (TO NEXT SUB-MENU)

F C1 BRT

Displayed when the
(DREGST NG IMG YES <—| IV-S32MX/S33MX
(@HALT ONNG MEAS  YES is used.

(@MOVE ALLWINDOW  (TO NEXT SUB-MENU)

@HALT ON NG MEAS

Desciption

Even if an NG image (final evaluation result) is detectd while
NO operating the IV-S30, the system will continue making
measurements.

When an NG image is detected (according to the final
YES evaluation result) while operating the IV-S30, the controller
will stop making measurements.

Even

NO(NG MEAS DISP) | =1

meas

operating the 1V-S30, the system will continue making

if an NG image (final evaluation result) is detected while

urements. But, it displays the ocurred NG
urements at first.

Shown below is an example of an NG image that occurred during measurement 1.

(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|

- Stops processes

|Processing measurement 2 |

of measurements 2

to4

|Processing measurement 3 |

|Processing measurement 4 |

I
I
I
I
I
I
I
I
NG occurred~|Pr0cessing measurement 1 | | r —
I
I
I
I
I
I
I
I
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[6] 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 "7)MOVE ALL WINDOW" in

the" OBJECT TYPE SYS" menu.

1. While ")SELECT CAMERA" is selected, press
the up and down arrow keys to select either
"CAML1" or "CAM2." Then press the SET key.
Note: When "CAM1&NG IMGS" is selected for the

"(MHMONITOR OUTPUT," the "1)SELECT
CAMERA" item is limited to "CAML1."

OBJ-TYPE SYS. SCREEN SAVE

F C1 BRT

Displayed when the
YES <7[ IV-S32MX/S33MX

(DREGST NG IMG

(QHALT ONNG MEAS ~ YES is used.
B)MNTR LIGHT LVL(CAM1) YES

@LIGHT LV COND (TO NEXT SUB-BENU)

(®MNTR LIGHT LVL(CAM?2) YES

®LIGHT LV COND (TO NEXT SUB-MENU)

(@MOVE ALLWINDOW  (TO NEXT SUB-MENU)

MOVEALLWIN SCREEN SAVE

F C1 BRT

(1)SELECT CAMERA  CAM1
(2STRCOORD POSI  MOVE(256,240) COORDINATES STORED
(3MOVE ALL WINDOW MOVE(256,240) EXEC

> See page 1-19 for details about the "(1)MONITOR OUTPUT."

2. Select "(2)STR COORD POSI" (store coordinate position) and press the SET key. Then select
"MOVE" by using the left and right arrow keys and finally, press the SET key.

3. 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.

4. Select "COORDINATES STORED" 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.

5. 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.

6. 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.

Distance to

move A

_ Coordinates
Coordinates of ~”" of the new
the original I

7. 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.

Distance to move A

New window
Original window -

- 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 register 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.
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(Chapter 4: Positional Deviation Measurement

4-1 Qutline

Purpose

The gray scale search function and edge detection function* make possible measuring
positional deviation as well as the absolute position.

- Itis also possible to detect the position of sub-pixel units with great accuracy.

- A rotation angle of 36000can be detected. (When a one point gray search is selected).

Application

Used to determine the position of machine parts and substrates.

Example

[Determining the location of the positioning (the fiducial mark) mark that

identifies the position of the substrate]

(1) 1 point search: Detecting the deviation in position in X and Y directions
Reference image: Center coordinates (X1,Y1)

- / ------------- ' Inspection Image: Center coordinates (X2,Y2)

5 D X [Measured result]

: b lyo-vl Center coordinates: (X2,Y2)

! Ly Amount of deviation: X2-X1, Y2-Y1
1 L T

X2-X1
(2) 2 point search: Determining positional deviation in X and Y directions as well
as rotational deviation
Reference image a: Center coordinates (Xal,Yal)

Inspection image a: Center coordinates (Xa2,Ya2)

\\ Reference image b: Center coordinates (Xb1,Yb1)

1 N \
E \§< Ya2-Yal |
v Inspection image b: Center coordinates (Xb2,Yb2)

- “!Search area A

(image a)
' Yb2-Ybl

Xa2-Xal

A

Anglar deviation: q T
Xb2-Xb1l ;
[Measured results] b2-Xb1 search area (image b)

- Center coordinates of image a: (Xa2,Ya2)

- Amount of deviation of image a: Xa2-Xal, Ya2-Yal
- Center coordinates of image b: (Xb2,Yb2)

- Amount of deviation of image b: Xb2-Xb1, Yb2-Yb1l
- Deviation angle: q

* Gray scale search / edge detection function

Gray scale search: Compares a workpiece image with the 256-level gray-scale
reference image to find an area that matches the reference image.
5> See page G-6 of the User's Manual (Hardware & Instruction).

Edge detection:  Finds the boundary between light and dark areas in an image.
5> See page G-3 of the User's Manual (Hardware & Instruction).

- The deviation angle g, determined in the 2-point search, is used to readjust the

rotation of the image for measurements 1 to 4.




Positional Deviation Measu

rement

4-2 Setting operation

B Setting the measur

ement conditions

Select "MAIN COND" -> "OBJECT

TYPE COND" ->"TYPEOQOQ" ->"MEA | SELECT OBJECT TYPE COND MEASUREMENTO SCREEN COND SAVE
that order. —}TYPEOD > scp—
" o — TYPE RUN COND
On the "1)MEAS SELECTION" line, I
Select "POSI-DEVIATION" from the = MEA-CND(CAMERAI) ‘
popup menu. Press the ESC key to MEASO
POSI-CORRECT
return to the OBJECT TYPE COND MEAS(NEW) SELECT OBJECT TYPE COND
(menu tree) screen, and select the [ MEA-CND(CAMERA2)
"MEAS CND" item to enter the MEAS — FINAL NUM. CALC OBJECT TYPE COND
— FINAL OUTPUT COND TYPEOO
CND screen. L OBJTYPE IO — TYPERUN COND
> For details, see "Chapter 8: L OBJ-TYPE SYS. IMAGE-AD(J )
: H L MEA-CND(CAMERAL
Settllln.g example; using the menu TYPE(NEW) 1 MEASO (POSIDEVATION)
tree" in Introduction and IMG PRE-PROC
Hardware. MEAS-CND

Note: "POSI-DEVIATION" (positional deviation) measurement can be specified in the "MEASO"
(measurement 0) and "MEAS1" (measurement 1) to "MEAS4" (measurement 4) functions. If
you choose "MEAS(NEW)," the smallest available measurement number will be chosen

automatically

@) DTECT PRECISON

("MEAS1" to "MEAS4").

Select detection precision. You can select one of two | MA@ SCREEN COND SWVE FCLERT
levels (standard/high), according to your conditions, e ERCOSION STANDARD STAAEARD
the desired precision level for detection results, and %MODE 1P-SCH
. DTECT ANGL *15
the detection speed. GANGEWNT 10 m
> For details, see page 3-10. REGISTER No. 1000102030¢050807D80gl O 1p. 5
®MDLO S XIXIXIXIXIXIX 2P-SCH
@ REGISTER NO. @MDL 1 XXX XX XXX 1P-EDGE
Enter a register number. When making positional e e
deviation measurements, you can select any register
from O to 7 (a total of 8 registers).
NO
(3 MODE -
Select a mode for detection. s
The details of each mode are as follows. 360°
SET=SELECT AMENU FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

Detection Mode Details Usable models
NO (None) Does not detect.
1P-SCH Detect the positional deviation of one point in the scanned image
. - . - Model 0 only
(1-point search) |compared to a single reference image, after performing a gray search.
2P-SCH Detect the positional deviation of two points in the scanned image
: ) : Model 0 and 1
(2-point search) |compared to two reference images, after performing a gray search.
1P-EDGE Detect the positional deviation of one point in the scanned image
. compared to a single reference image, after performing edge Model 0 only
(1-point edge) .
detection.
2P-EDGE Detect the positional deviation of two points in the scanned image
. - : - Model 0 and 1
(2-point edge)  |compared to two reference images, after performing edge detection.
l(lzsgr:,l[ ;et::cﬁgf(f Detect the positional deviation of two points, one point after performing Model 0 and 1
Fi-point edge) a gray search and one point after performing edge detection.

Gray search ©> See page 3-10.
Edge detection > See page 3-15.
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(@ DTECT ANGL and @ ANGLE UNIT
When the "1P-SCH" or "1P-SCH + 1P-EDGE" is selected in "(3MODE," you can specify angle
detection.
> For details about angle detection, see page 4-12.
Select a detection range on the "@DTECT ANGL" line and select the units at "(G) ANGLE UNIT."

REGISTER NO. (®MDL 0, @MDL 1)
The specified modes are displayed for each register number on these lines. When a 1-point search
or 1-point edge is specified, only "@MDL 0" will be available. When a 2-point search, 2-point edge,
or 1-point search and 1-point edge is specified, "(7)MDL 1" is also available.
The "S" in the table indicates a gray search, and the "E" indicates edge detection. "X" means not
used.

* An example of mode settings

REGISTER NO. [oo]ot 02|03 04] 05] 06[ o7] 08] 09 ] 10] 11 [12[13]14[15] S : Gray search
®MDLO S[S|S|E|E[X|X|X E . Edge detection
@MDL1 S|X| E|E| X[ X|X| X X : No setting

t + 1 11 RecisTERO: 2P-SCH
REGISTERL : 1P-SCH
REGISTER2 : 1P-SCH + 1P-EDGE
REGISTER3 : 2P-EDGE
. REGISTER4 : 1P-EDGE

B How to set the register conditions

® How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) Onthe MEAS CND setting screen, move the

MEAS CND SCREEN COND SAVE F C1BRT
cursor to "®MDL 0" or "(7)MDL 1" and press
the SET key. The cursor will move into the %DTECT PRECISION STANDARD
table. Move the cursor to the "S" or "E" column ®;EGD'§TER o ?Q;@HHPED e
and press the SET key. @DTECTANGL ~ NO
Note: If you press the SET key in the "X"
column, the setting will be invalid. @F;AEDGL'ETER NO. 0001020304050607P809M1011/121 314015
S
About "S" > See pages 4-4 to 6. ©oL1 X \
About "E" ©> See pages 4-7 to 8. \ G PREPROC
REG-COND(S)

2) Onthe MEAS CND setting screen, press the Egg;ﬁgﬁ%&%mw
TRG/BRT key to move the cursor to the upper EVALUATION
function menu. Select the "COND" item and DSTRANGL
then select the "REG-COND(S)" or "REG- NUM-CALC
COND(E)" item and press the SET key. out
About "REG-COND(S)" SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

> See pages 4-410 6
About "REG-COND(E) "
o> See pages 4-7 to 8.
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3) On the menu tree, move the cursor to the

"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG-
COND(S)" and "REG-COND(E)" items will
appear. Move the cursor to either of these
items and press the SET key.

About "REG-COND(S)"
5> See pages 4-4 to 6.
About "REG-COND(E)"
5> See pages 4-7 to 8.

SELECT OBJECT TYPE COND F C1BRT
OBJECT TYPE COND @REG|STER NO.
TYPEQO (2 MEAS SHAPE(VDLO)
— TYPEOL (3)SEARCH AREA(MDLO)
|—TYPE RUN COND @DTECT MODE(MDLO)
| IMAGE-AD) (5)SEARCH DIR(MDLO)
[S-MEA-CND(CAMERAL) (®)THRESHOLDS(MDLO)
[+~ MEASO(POSI-DEVIATION) ;'EZSC 23§PD£MDLO)
IMG PRE-PROC (MDLL)
(9SEARCH AREA(MDL1)
MEAS CND (ODTECT MODE(MDL1)

REG-COND(S) ({)SEARCH DIR(MDLL)
REG-COND(E) (@THRESHOLDS(MDLL)

EVALUATIONCOND ~ (9REF COORD(MDLY)
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
L MEAS(NEW)

[} MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND

— OBJ-TYPE /O

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

[1] Set the register conditions for a gray search

(2 MEAS SHAPE
Select a window shape to be used for the
positional deviation measurement.
Select "RECTANGLE," "X-LINE," or "Y-LINE"
from the popup menu on the "@MEAS SHAPE"
line.

Specify coordinates for
the upper left and lower
right corners. The window
will be a rectangular area
defined by these
coordinates.

RECTANGLE

Length of a line from the
start point to the end point
on the X axis.

X-LINE

Length of a line from the
start point to the end point
on the Y axis.

Y-LINE

(@ REFIMG ARE
Move the cursor to "(3REFIMG ARE(MDLO)"
and press the SET key. When the SET item is
highlighted, press the SET key again to bring up
the setting screen.

4-4

REG COND SCREEN COND SAVE DETAIL F CL1BRT
(DREGISTER NO. 0(0~7)

(2MEAS SHAPE (MDL0) RECTANGLE — | RECTANGLE
(3REFIMG ARE (MDLO)  SET (224.208)~(287.271) X-LINE
(#)SEARCHARE (MDLO) ~ SET (216.200)~(295.279) Y-LINE

H +

Object to measure

Search area

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

REG COND

SCREEN COND SAVE DETAIL

F C1BRT

(DREGISTER NO.

(Q)MEAS SHAPE (MDLO)
(®REFIMG ARE (MDLO)
(@ SEARCH ARE (MDLO0)

0(0~7)

RECTANGLE

SET (224.208)~(287.271)
SET (216.200)~(295.279)

............

Object to measure

Search area

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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When arectangle is selected @Setting screen (RECTANGLE)
Specify the upper left and lower I'Ight corners of RECTANGLE  RESET  RETURN FE CLBRT
the reference image area. Move the cursor tothe | MDLO
"(DUP.L" and press the SET key. Lines for the X %Eg; ((222‘;2(;?))
and Y axes will appear on the reference image BMOVE
area (shown as a solid line). Move the X and Y (REFERENCE IMG

lines to the desired position using the up/down/
left/right arrow keys to set the coordinates for the

upper left corner. When correct, press the SET UL
key.

- To leave the coordinates at their previous
position, press the ESC key.

—— Search area

1
0— - REG-IMG

LO.R

Next, move the cursor to the"(@)LO.R" and press
the SET key to determine the lower right corner of Reference image area
the rectangle. The range inside the rectangle of
the solid line becomes the reference image.

X:224 Y:208
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

When a horizontal line is selected @ Setting screen (X-LINE)

Specify the start and end points on the X axis. ;;[L)'LNE RESET  RETURN FCLERT

Specify thg start and end points uging th_e up/ @SPT (199.245)

down/left/right arrow keys. The points will move %E.PT (328.245)

i i i MOVE
?Loonrgitnh;e)i axis (while keeping the same Y COREFERENCE IMG
Note: Specify a search area longer than the
reference image area. Specifying a Search area

shorter search area may cause an error Start point

message to be displayed. | ... \ _________ / _____
/ o N

Reference image area End point
X:194 Y:344
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
When a vertical line is selected @ Setting screen (Y-LINE)
Specify the start and end points on the Y axis. :A[L)'LN% RESET  RETURN FCLBRT
Specify the start and end points using the up/ DSPT (194.175)
down/left/right arrow keys. The points will move @EPT (194.344)
along the Y axis (while keeping the same X (QMOVE End point

. (@ REFERENCE IMG
coordinate).

Note: Specify a search area longer than the
reference image area. Specifying a
shorter search area may cause an error '

message to be displayed. G

Search area

Reference image area \

Start point

X:199 Y:245

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
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Register a reference image

After setting the reference image area, store an
image in the controller as a reference image.
Select "@REFERENCE IMG" using the up/
down arrow keys and select "REG" from the
popup menu.

CONTRAST SRCH | After changing to a gray search, automatically search for the area
(contrast search) | with the most features (maximum contrast) in the captured image.

REG (register) Store the currently displayed image as a reference image.

Select any one of the registered reference images using the
DISP (display) up/down/left/right arrow keys, the selected reference image will be
displayed in the lower right of the screen.

@ SEARCH ARE

Specify the search area (inside the dotted lines)
on the "@SEARCH ARE (MDLO)" line, using the
same procedures used for setting the reference
image area.

If you are selecting a 2-point search, also set the
points the same way as for MDL1.

An example of storing

RECTANGLE ~ RESET ~ RETURN F C1BRT
MDL O
@DUPL (224.208)
@LOR (287.271)
(@MOVE CONTRAST SRCH
(@REFERENCEIMG ————— | REG
DISP

==

Q]

! I

! I

! I

X:224 Y:208

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
REG COND SCREEN COND SAVE DETAIL F CLBRT
(DREGISTER NO. 0(0~7)

(2MEAS SHAPE (MDLO) ~ RECTANGLE
(3)REFIMG ARE (MDLO) ~ SET (224.208)~(287.271)
(@SEARCHARE (MDL0)  SET (216.200)~(295.279)

............

Search area

Object to measure

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

- This is an example of a 2-point search when the detection shape is a rectangle.

Model 0

N A
éModeI (o) 0
earch area _,:

(Model 0)

Model 1

<«— Reference image (model 1)

Reference |mage\: ! ‘ |

«—— Search area (model 1)

Note: When setting the horizontal and vertical lines, specify the line length as follows:
The reference image must shorter than the search area lines.
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(B REFIMG
Move the cursor to the function menu on the
REG COND screen by pressing the TRG/BRT
key. Move the cursor to "DETAIL." Press the (DREGISTER NO. 0(0~7)

" Y (2MEAS SHAPE (MDL0) ~ RECTANGLE
SET key on the "REFERENCE IMG" line in the (3REFIMG ARE (MDLO)  SET (224.208)~(287.271)

REG COND SCREEN COND SAVE DETAIL F C1BRT

popup menu. The white square on the left will (@SEARCHARE (MDLO) ~ SET (216.200)~(295.279) -
change to a black square. Then, the "()REF ©REFIMG (MDLO) 00100000  +—— | MIREFERENCE MG
MG it i th ’ (6)DTECTCRD (MDLO) ~ CENTER (250.229) ~—— | EEDTECT CRD

item will appear on the screen. (?CONTRPIXL(MDLO) 1 BCONTRPIXL
- You can use the same procedures to show
"DTECT CRD" (deteCtIOﬂ COOFdInateS) and ~ % Make [ to Il on the popup menu, T~
"CONTR.PIXL" (contraction pixels) on the ™~ the respective item will be added to "™~
screen. the "REG COND" menu.

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

On the "GREF IMG" line, select a reference
image from the reference images already
registered.
Ex : 015 (000 to 026)

Select reference image No. 15 from the 26 registered reference images (000 to 026).

(® DTECT CRD (detection coordinates)
Select whether to use the detection coordinates as the center of the reference area or to allow the
point to be set freely.

(7) CONTR.PIXL (contraction pixels)
When "RECTANGLE" was selected at "(@MEAS SHAPE," you can select items 1 to 3 below. When
" X-LINE" or "Y-LINE" was selected, you can select items 1 or 2 below.
1: Search the image in units of 2 pixels.
2: Search the image in units of 4 pixels.
3: Search the image in units of 8 pixels.

[2] Setting the register conditions for edge detection

(@ MEAS SHAPE (MDL 1) REG COND SCREEN COND SAVE F CLBRT
Select a measurement shape. DREGISTERNO. 001 RECTANGLE (0ARET
EIEI%I-(Q':;I;&_E line) Select a pattern to be EECETANGLE (ARFT)
CIRC-L (circle) used for image (E”LTF?LL

processing.

ELIP-L (ellipse)

See pages 3-5 to 3-9.
a% Pag CHNG POINT
DRK—BRT
BRT-DRK
CENT(BRT)
CENT(DRK
NO ARTF/ARTIF: Select whether to detect edge il
or not with average density.
_ (@MEAS SHAPE (MDL1) RECTANGLE (NO/ARFT)
&> See page 3-16. (3)SEARCHARE (MDL1)  SET (224.208)~(287.271) HORIZ (=)
@DTECT MODE (MDL1) ~ CHNG POINT/ HORIZ (+)
®3) SEARCH AREA (5)SEARCHDIR(MDLL)  HORIZ (-) VERT(})
(B)THRESHOLD(MDL1)  SET (D:050 E:2 F:04) VERT( 1)
Select "(3SEARCH AREA (MDL1)" and press the | 7)RerCOORDMDLY)  SETKEY(512.480)

SET key to go to the setting screen.

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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When a rectangle is selected @Setting screen (RECTANGLE)
Highlight "(DUP.L" and press the SET key. The X [ReciANGLE RESET  RETURN F CLBRT
and Y axes will appear in the detection area. MDL 0
Move the X/Y axes using the up/down/left/right %Eg; ((222‘;23?)
arrow keys to identify the upper left corner. When | @wove '
correct, press the SET key. (9REFERENCE IMG
- To return to the previous coordinates, press
the ESC key.

Next, highlight "(@)LO.R" and press the SET key.

Identify the lower right corner the same way.

@ DTECT MODE
Select an image processing method for the
edges.
CHNG POINT
DRK -> BRT
BRT -> DRK > See page 3-15.
CENT (BRT)
CENT (DRK)

X:224 Y:208

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

(5) SEARCH DIR
Specify a search direction. The direction for searching varies with each detection shape.

e When "RECTANGLE" is selected

Horizontal (—) Scan the reference line from left to right (—)
Horizontal (+) Scan the reference line from left to right (+)
Vertical () Scan the reference line from top to bottom (})
Vertical (1) Scan the reference line from bottom to top (1)

® When "LINE" is selected

Start point — End point |Scan along a straight line from the starting point to the end point

End point — Start point | Scan along a straight line from the end point to the starting point

® When "CIRC-L" or "ELIP-L" is selected
Clockwise direction Scan around the circumference clockwise

Counter-clockwise direction Scan around the circumference counter-clockwise

> For details, see page 3-15.

(6 THRESHOLD
Specify a threshold value for binary conversion.
> For details, see page 3-11.

Edge Flat
width __width

Light level
JDensity difference

A B
Automatic setting

Select "AUTO-REG" from the upper function menu on the THRESHOLD setting screen. The
controller will set the optimum value automatically.
> For details, see page 3-11

(7 REF COORD (reference coordinates)
You can change the reference coordinates to any desired position.
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B Set the evaluation conditions

® How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on | MEascnD SCREEN COND SAVE F CLBRT
the MEAS COND(or REG COND) screen (DDTECT PRECISION STANDARD
and press the SET key.Select %QE%ISTER NO.  0(0~7) \
" " 1P-SCH
EVALUATION" on the pop up menu to go to @ DTECT ANGL \o Y
the EVALUAT COND screen. (B)ANGLE UNIT REG-COND(S)
REGISTERNo. 100010203040506078] REG-CONDIE)
®MDLO s|Xx|x|x|x|x|x|x| | PosiTion CORRECTION
@MDL 1 XIXIXX[X[x[x[x] | EVALUATION
DSTEANGL
NUM-CALC
out

SET=SELECT AMENU FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION COND" SELECT OBJECT TYPE COND F C1DRK
item on the Menu tree screen and press the OB[{:E'ETTYPE COND DREGISTERNO
+i~ TYPE :
SET key. _OiYPE RUN COND (2)CONDITION SET
(3)X COORD.(MDLO)
[ MAGE-ADJ @Y COORD.(MDLO)
[=F-MEA-CND(CAMERAL) (5 DEVAITE(MDLO)
- MEASO(POSI-DEVIATION) (6)y DEVAITE(MDLO)
IMG PRE-PROC (MATCH LVL(MDLO)
MEAS CND (®)ANGULAR DEVIATE(MDL1)
|- Recconns)  ©X COORDMDLY
REG-COND(E) (@Y COORD.(MDL1)

EVALUATION COND ()% DEVAITE(MDLL)
DISTANCEGANGLE COND {2y DEVAITE(MDL1)

NUM-CALC (9EDGE DTECT(MDL1)
OUT-COND @resT
L— MEAS(NEW)

[+}— MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPEIIO

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND"(evaluation conditions) EVALUAT COND SCREEN COND SAVE EDIT SEL F C1BRT
screen will a_ppear. . . (REGISTER NO. 0(0~7) [TESTRESULT]  [OUTPUT]
> For details about the evaluation conditions, see | @conpion ser AUTO(-10%)
page 3-18. (3X COORD.(MDLO) 000.0-5110  X0= NO
(@)Y COORD.(MDLO) 000.0-479.0  Y0= NO
(5)x DEVAITE(MDLO) 5110~+5110  X0= NO
(8)y DEVAITE(MDLO) -479.0~+479.0  y0= NO
(DMATCH LVL(MDLO) -10000~+10000 Mo0= NO
(®ANGULAR DEVIATE(MDLL) -180.0~+180.0 BO= NO
(9X COORD.(MDLY) 000.0-5110  Xi= NO
(@Y COORD.(MDLY) 000.0~479.0  Y1= NO
([)x DEVAITE(MDLY) BIL0~5110  xl= NO
Dy DEVAITE(MDLY) -479.0~+479.0  yl= NO
(DEDGE DTECT(MDLL) YES K1= NO
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSLADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using

the

from the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 15: Numerial calculations."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using

the

the popup menu.
- Select "OUT-COND" on the menu tree.
5> See "Chapter 17: Setting the Input/Output Conditions.

M Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be dis-
played on the screen.

Registration number

@ 1P-SCH+1P-EDGE

left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC"

left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from

(TYPEOO)

OK

MEAS XXXXms 2002-01-01 10:30
MEASURE 0 CAM1 POSI-DEVIATION

REGISTER NO(0~7)

Detection coordinates in the ] X0=1760 OK

reference image for model O "[Yoﬂzzlo oK ——mms
Amount of deviation from the ] X0=40000 OK | !
reference image for model O —*[ et | X
Degree of match with the YO=+0000 OK ! '
reference image for model 0 ]—+ M0=+10000 0K ! !

Amount of angular deviation

t» B0=1001.7 OK

Detection coordinates in the ] *[X1:534-° 0K

reference image for model 1 Y1=4800 OK

Amount of deviation from the ]—+ x1=+00L0 OK

reference image for model 1 [yl:+001.0 OK

Degree of match with the ]—+ Ki=1

reference image for model 1 X0-7 [0 Yo7 DO READY

_______

F C1 BRT
i

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

> For display examples of measurement results using other modes, see the next page.
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The displays for other modes are shown in the next page.

M 1l-point search

Registration number. REGST NO. 0(0~7)

[ Detection coordinates in the X0=176.0 OK
reference image for model O L Y0=322.0 OK

x0=+000.0 OK

Amount of deviation from

the reference image for model O | y0O=+000.0 OK [
Degree of match with the _ I !
reference image for model O > M0=+10000 OK | 0 |
| * Rotation angle > B0=+002.6 OK P |

* Angle will be displayed when "DTECT ANGL" is set to "YES."

Bl 2-point search

Registration number REGST NO. 0(0~7)

Detection coordinates in the [ X0=176.0 OK
reference image for model O L YO=322.0 OK

Amount of deviation from [x0=+000.0  OK
the referefnce irrr]]agego[] model 0 | y0O=+000.0 OK Model 1
Degree of match with the e i ode

reference image for model 0 —— M0=+10000 OK — ------- ' -

1 1" “ 1

Amount of angular deviation > BO=+001.7 OK | ‘ :: ° |
I < I
I

Coordinates in the detect [X1=534.0  OK L N
Model 0

point for model 1 | Y1=480.0 OK
Amount of deviation in the rx1=+001.0 OK
detect point for model 1 | y1=+001.0 OK

The number of the detect

point for model 1 — 1 Ki=1 OK

M 1-point edge

Registration number - REGST NO. 0(0~7)
[ Coordinates in the detect [ X0=176.0 OK
point for model 1 LY0=322.0 OK

rx0=+000.0 OK

Amount of deviation in the

detect point for model 1 | y0=+000.0 OK
The number of the detect ——— > K0=1 OK S
point for model 1 —
L BO= P :
— I I
I I
MW 2-point edge B '
Registration number S REGST NO. 0(0~7)
Coordinates in the detect [ X0=176.0  OK
point for model O LY0=322.0 OK
Amount of deviation in the ,[X0=+000.0  OK
detect point for model O | y0=+000.0 OK
The number of the detect K _
point for model O > KO=1 OK
Amount of angular deviation » B0=+001.7 OK
Coordinates in the detect »[ X1=534.0 OK
point for model 1 L Y1=480.0 OK e
Amount of deviation in the »[x1=+001.0 OK TTTTTTTO :
detect point for model 1 | y1=+001.0 OK | 4 b !
I I
The number of the detect ——» Ki1=1 OK I P T '
point for model 1 = fomm - - - !
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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 O 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.

Object shape Angle detection Difficulty level

. ‘ The angle cannot be detected. X
A ' The angle can be detected using a

compression level of 2 for the gray A

- . scale search.

I . The angle can be detected. O

- 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 [MEAS CND] screen, select the "1P-SCH" or "1P-SCH+1P-EDGE" mode on the "(3MODE"
and then select the "@)DTECT ANGL" item. c> See page 4-2.

MEAS CND SCREEN COND SAVE F C1BRT
(@DTECT PRECISION STANDARD STANDARD
(DREGISTERNO.  0(0~7) HIGH
1— | @MODE 1P-SCH
2—— | @DTECTANGL NO
83— | ©ANGLEUNT TR T NO Note: When the rotation angle detection is set other
@?A%(iliTER Ll v Wi % i ;E:E: than "NO," the "HIGH PRECISION" selection
MDL 1 SN P EDGE Wlllhbe"lg¥aAllli|jb(,1— IgeD (Ij'etectlon precision is fixed
2P-EDGE tothe ")
1P-SCH+1P-EDGE
NO
+15°
+30°
+45°
360°
SET=SELECT AMENU FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

1. Select the "1P-SCH" or "1P-SCH+1P-EDGE" mode on the "(3MODE".

2. Select the angle search range (-15°, =30°, —45°, —360°) on the "@DTECT ANGL" item. The larger
the angle search range, the slower the processing will be.

3. Select a rotation step size in degrees in "G ANGLE 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:

Rotation angle Reference image created
DEEEIen Unit Rotation angle Quantity
range
1 | -17,-16,-15,-14, e o o ¢ o ¢ o o +14 +15, +16, +17 35
115° 3 | -21,-18,-15,-12, ¢ o ¢ o o o o o +12 +15 +18, +21 15
5 | -25,-20, -15, -10, -5, 0, +5, +10, +15, +20, +25 11
10 | -15, -10, O, +10, +15 5

To the next page 4-12
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Rotation angle Reference image created
I?]e':g::];(;- Unit Rotation angle Quantity
2 -34,-32,-30,-28,% ¢ o o o o o o +28 +30, +32, +34 35
3 -36, -33,-30,-27,% o o o o o o o +27 +30, +33, +34 25
+30° 5 -40, -35,-30, -25,¢ ¢ o o o o o o 425 +30, +35, +40 17
6 -42,-36,-30,-24,¢ o o o o o o o 424 +30, +36, +42 15
10 -30, -20, -10, 0, +10, +20, +30 7
3 51, -48, -45, <42, o o o o o o o +42 +45 +48, +51 35
+45° 5 -55, -50, -45, -40, ¢ ¢ ¢ s o o o o +40, +45, +50, +55 23
10 -45, -40, -30, -20, -10, 0, +10, +20, +30, +40, +45 11
Z;’gle 10 | -170,-160, -150,+ + = = « + +150, +160, +170, +180 36

4. On the settings for the gray scale search conditions (page 4-4), register the object by surrounding
it with a square window, regardless of the shape of the object to be measured.
® Example

Image to register '

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.
e When the angle range is set to —360° (Rotation angle unit : 10)

Reference image ' , ‘ S A * - v

od 100 200 1800 -1700 -100
5. Specify a search area that is large enough to include various positional deviations of the object.

/ Reference image area

=

...................

Search area

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.

Define the position using the curve interpolation.
Degree of match

Captured

image \\ ‘

...................

10 20 30 40 50 60 70 —> Rotation
Degree of match curve angle

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.
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C Chapter 5: Degree of Match Inspection )
5-1 Outline

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

Purpose 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
Applications 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]
-------- Search area - Search area
Reference i i<_for positioning Reference i i<_for positioning
|mag_efo_r—:> T |mag_efo_r—:>D '
positioning ' --SHARP positioning ' _% O g
Sl AR T >
Q
SERIAL NO. q 23258
8F053G26 q Tl 902 9
MODEL nl o 0>
IV-S30 0o 2
Examples
Reference image Reference image
for checking > for checking >
A\Acceptable application of label A\ Unacceptable 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)

- Checking sequence

(1) A gray search for the reference image for positioning is made.

(2 After the position of the reference image for checking is corrected based on
the coordinates of the reference image for positioning found in step @), the
degree of match is determined.

@ If the degree of match of the reference image for checking is low, the label is
regarded as applied incorrectly.
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5-2 Setting operation

M Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE COND"
(menu tree)-> "TYPEOO" ->"MEA-CND
(CAMERAL)" -> "MEAS(NEW)," in that order.
Then press the SET key to bring up the "MEAS1"
screen.

Move to the "1)MEAS SELECTION" line on the
"MEASUREMENTL1" screen and select "CHK-
DEG-MATCH" from the popup menu.

SELECT OBJECT TYPE COND

F C1BRT

OBJECT TYPE COND
RN

— TYPE RUN COND

— IMAGE-ADJ

- MEA-CND(CAMERAL)

MEASO

POSI-CORRECT

MEAS(NEW)

[}~ MEA-CND(CAMERA2)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE I/0

L— OBJ-TYPE SYS.

~ TYPE(NEW)

(DMEAS SELECTION

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE

F C1BRT

(DMEAS SELECTION ~ CHK-DEG-MATCH

NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the OBJECT TYPE COND (menu tree) screen, and select the "MEAS
CND" item shown under "MEASO1 (CHK-DEG-MATCH)" to go to the MEAS CND screen.
> For details, see "Chapter 8: Setting Examples Using the Menu Tree" in the Introduction and

Hardware.
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® Setting the measurement conditions

(1) DTECT PRECISON MEAS CND SCREEN COND SAVE F CLBRT
Select detection precision. You can select (DTECT PRECISION STANDARD —» | STANDARD | N0
one of two levels (standard/high), according (DREGISTERNO.  00(0~15) HIGH 1P-SCH
to your conditions, the desired precision level %“S’BE;CH 2 oo 2PSCH
for detection results, and the detection speed. | GwarcHinG Ave-eﬁs\
&> For details, see page 3-10. REGISTERNO.  [obo1lo2b3baloskelb7bslodiofi 1fi2liafi4fi 5
®WmDLO S [ [ XXX X[ X [ X [ x| <
(2 REGISTER NO. @woL 1 e e e R e R S e A e A S
16 registers are available for the degree of *es
match inspection (Registers 0 to 15). AVG-GRAYS NO
If you want to set the measurement DIFF.ABS

conditions for a different register number,
press the SET key to highlight the register
number currently selected. Then press the up
and down arrow keys to select the register
number whose measurement conditions you
want to set. Press the SET key to confirm
your selection.

SET=SELECT AMENU FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

® MODE
Select a detection mode.
Detail of each mode are as follows.

MODE Details
NO (None) Does not detect.
1P-SCH Detect the positional deviation of one point in the scanned image
(1-point search) |compared to a single reference image, after performing a gray search.
2P-SCH Detect the positional deviation of two points in the scanned image
(2-point search) |compared to two reference images, after performing a gray search.

Gray search 5> See page 3-10.

@4 SEARCH
Specify whether or not to use the search function.
(B) MATCHING
Select a density for comparison when inspecting the image. The details are as follows.
Description
ﬁg\llr?triliegveel 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
Difference | 9ray search and the reference image. The result is light level difference. By
absolute obtaining this value, you can get an idea of the total change in light level.
value Total light level difference = S (Ni — Nt)
Ni : Light level of the captured image (contraction 3)
Nt : Light level of the reference image (contraction 3)

REGISTER NO. (®MDL 0, (7)MDL 1)
The specified modes are displayed for each register number on these lines. When a 1-point
search is specified, only "@MDL 0" will be available. When a 2-point search is specified,
"(7MDL 1" is also available. The "S" in the table indicates a gray search. "X" means not used.

® An example of mode selection

REGISTER NO. [oo]ot[2[ 03] 04] 05 06 07[ 08] 0] 10] 11 [12]13] 14[15] S * Gray search
®MDLO S| SX| XX X[ X| X| X[ X|X| X|X|X|X|X| X :No setting
@MDL1 XIS XXX XXX XXX XXX X[ X

A

REGISTEROO : 1P-SCH
REGISTERO1 : 2P-SCH
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B How to set the register conditions

® How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEAS CND" setting screen, move the

2)

3)

cursor to "6MDL 0" or "(7)MDL 1" and press

the SET key. The cursor will move into the

table. Move the cursor to the "S" column and

press the SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

On the "MEAS CND" setting screen, press the TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and then select the "REG-COND" item and press the SET

key.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG-
COND" items will appear. Move the cursor to
this item and press the SET key.

® How to set register conditions

@) REGISTER NO.

The currently selected register number is
displayed.

If you want to set the measurement
conditions for a different register number,
press the SET key to highlight the register
number currently selected. Then press the up
and down arrow keys to select the register
number whose measurement conditions you
want to set. Press the SET key to confirm
your selection.

2 MEAS SHAPE(MLDO)

Select a shape (rectangle, horizontal line, or

vertical line) for the reference image area and

search area.

5> For details about each shape, see pages
3-5t0 3-9.

5-4

MEAS CND SCREEN COND SAVE F CLBRT
(DDTECT PRECISION STANDARD\ IMG PRE-PROC
(DREGISTERNO.  00(0-15) REG-COND
(3@MODE 2P-SCH EVALUATION
(4)SEARCH YES DST&ANGL
(5)MATCHING AVG-GRAYS NUM-CALC
ouT
REGISTER NO.

®MDLO 0001/020304/05(060708/0911 01 1[12[13[14/15
(DMDL1 S [ XXX > | > [ [ [ x> | ¢ | ¢

S XXX XXX XXX | [

SELECT OBJECT TYPE COND F C1DRK
OBJECT TYPE COND
TYPEOO (DREGISTER NO.
—}-TYPEOL (2MEAS SHAPE (MDLO)
TYPE RUN COND (3REFIMG ARE (MDLO)
IMAGE-ADJ (@SEARCH ARE (MDLO)
—}- MEA-CND(CAMERAL) ®REFMG  (MDLO)
MEASD (B)DTECTCRD  (MDLO)
POSI-CORRECT (CONTRPIXL (MDLO)
MEASOL(CHK-DEG-MATCH)  ()VEAS SHAPE (MDL1)
L PR (QREFIMG ARE (MDLL)
MEDS CND DSEARCH ARE (MDL1)
REGEOND @REFIMG ~ (MDLI)
EVALUATIONCOND  @n1ecT CRD (MDLY)
DISTANCESANGLE COND 3)cONTR PIXL (MDL1)
NUM-CALC
OUT-COND
MEAS(NEW)
[+~ MEA-CND(CAMERA?)
— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJTYPEIO
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
REG COND SCREEN COND_SAVE DETAIL F C1BRT
(DREGISTER NO. 0(0~7) RECTANGLE
(@MEAS SHAPE (MDLO)  RECTANGLE X-LINE
(DREFIMG ARE (MDLO) ~ SET (224.208)~(287.271) V-LINE
@SEARCHARE (MDLO)  SET (216.200)~(295.279)
(G)REFIMG (MDLO) 001(000~001) ~ <—— | MMREFERENCE IMG *
(®)DTECTCRD (MDLO)  CENTER (250.229) < | mIDTECT COORD
(DCONTRPIXL (MDLO) 1 ~—— | BCONTRPIXEL
(®MEAS SHAPE (MDLL) ~ RECTANGLE
(OREFIMG ARE (MDL1)  SET (224.208)~(287.271)
{D'SEARCHARE (MDLL)  SET (216.200)~(295.279)
(DREFIMG (MDL1) 001 (000~001)
(DTECTCRD (MDLL)  CENTER (250.229)

9CONTRPIXL(MDLL) 1

* Make [] to Il on the popup menu,
the respective item will be added to
the "REG COND" menu.

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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(8 REFIMG ARE (MDLO)
Move the cursor to "(@REFIMG ARE(MDLO)" and press the SET key. When the SET item is
highlighted, press the SET key again to bring up the setting screen.

® When a rectangle is selected
Specify the upper left and lower right ®Setting screen (RECTANGLE)

corners of the reference image area. RECTANGLE ~ RESET ~ RETURN F oL
MDL O
o (g4, 218 Reference image of MDLO
@LOR (287.271) nce
Detection image of MDLO
o Search f MDLO
(@REFERENCE IMG / earch area o
E =
:. - .5EE1¥1IL NQ
MoBR L2l = =2

Reference image of MDL1
Detection image of MDL1
Search area of MDL1

X:224 Y:139
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
® When a horizontal line is selected
Specify the start and end points on the X @ Setting screen (X-LINE)
axis. Specify the start and end points using | XLNE  RESET  RETURN F CLBRT
. MDL O
the_z up/d_own/left/rlght arrow kgys. The @SPT (199.245)
points will move along the X axis (while %E.PT (328.245)
H H MOVE
keeping the same Y coordinate). COREFERENCE IMG
SHARP
Crosshair cursor A AGA | T T
(detection coordinate) 7‘ o
Solid line (reference line)
Dotted line (search line)
X:194 Y:245

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
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® When a vertical line is selected _
Specify the start and end points onthe Y =~ @Setting screen (Y-LINE)

axis. Specify the start and end points using | (b'e FE5T FETURN FoCLERT
the up/down/left/right arrow keys. The @s.PT (194.175)

points will move along the Y axis (while @EPT (194.344)

keeping the same X coordinate). %QSFVEERENCHMG

Crosshair cursor
(detection coordinate) |
Solid line (reference line) |

Dotted line (search line)
ARP
SEI L NO.
8F043G26

MODEL
1v-sBomx

X:194 Y:344
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
Register a reference image
After setting the reference image area, store RECTANGLE _ RESET _ RETURN F CLBRT
an image in the controller as a reference MDL 0
image. | . Biorn oo
Select @REFERENCE IMG using the Up/ (®MOVE CONTRAST SRCH
down arrow keys and select "REG" from the (@REFERENCE IMG ————— | REG
popup menu. DisP
i m— :
N ARP !
e |
X:224 Y:208
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
@ SEARCH ARE
Specify the search area (inside the dotted
lines) on the "@)SEARCH ARE (MDLO0)" line, RECTANGLE ~ RESET  RETURN F CLBRT
using the same procedures used for setting “é'ng?L 2s208)
the reference image area. @LOR (287271)
Note: Set the menu for MDL1. Setting (@MoVE
procedures are the same as MDLO.
P i
[ i e | !
Dl [shase] |t
‘a1 I ||
X:224 Y:139
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
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5-7

(B REFIMG
On the "©REF IMG (MDLO)" line, select a REG COND SCREEN COND SAVE DETAIL F CLBRT
reference image from the reference images o
; REGISTER NO. 00 (0~15)
already registered. (@MEAS SHAPE (MDLO)  RECTANGLE
Ex. 015 (000 to 026) (3REFIMG ARE (MDLO)  SET (131.122)~(217.201)
Select reference image No. 15 from the 26 %SEARCHARE (MDLO) ~ SET (119.114~(224.214)
; ; REFIMG (MDL0) 15 (000~026)
reglsfter.ed re_fergnce images (000 to 026). ©DTECT CROMDLO)  CENTER (176.464)
Note: This item is displayed only when the (DCONTRPIXL(MDLO) 1™~~~ K
"REFERENCE IMG" is selected on the ;
" " . (®MEAS SHAPE (MDL1) R
DETAIL" in the upper function menu. (QREFIMG ARE (MDLL)  SET (d24:208)~(312.349)
5> See page 5-4. ADSEARCHARE (MDL1) ~ SET (276:258)~(381.368)
({DREFIMG (MDL1) 003 (000~026) '
(DTECTCRD (MDLL)  CENTER (3%, '
{3CONTR.PIXL (MDLL) 3
SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
@ DTECT CRD (detection coordinates) REG COND SCREEN COND SAVE DETAIL F CLBRT
Select whether to use the detection (DREGISTERNO 00(0~15
coordinates as the center of the reference (DMEAS SHAPE (MDLO) REETANG)LE
area or to allow the point to be set freely. (3REFIMG ARE (MDLO)  SET (131.122)~(217.201)
. Thic i P @SEARCHARE (MDLO)  SET (119.114~(224.214)
Note: Thlf item is dlsplayec'zll _onIy when (5REFIMG (MDLO) 003 (000-026)
the"DTECT COORD" is selected on (EDTECTCRD(MDLO) ~ CENTER(176.64) ——= [ICENTER
the"DETAIL" in the upper function (@CONTRPIXL(MDLO) 1 T . SET
menu. (8®MEAS SHAPE(MDL1) I .
> See page 5-4. (9REFIMG ARE (MDL1) 349)
(0)SEARCH ARE (MDL1) 388)
(DREFIMG (MDL1) o
(2DTECTCRD (MDL1)  CENTER—{334313)—|' |
@3CONTRPIXL (MDLL) 3
SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
(7) CONTR.PIXL REG COND SCREEN COND SAVE DETAIL F CL1BRT
Select "CONTR.PIXL" (pixel contraction). (DREGISTER NO. 00 (0~15)
. Thic P (QMEAS SHAPE (MDLO)  RECTANGLE
Note: Th'? item Is dlsplayfx_i only when (3REFIMG ARE (MDLO)  SET (131.122)~(217.201)
the"CONTR.PIXEL" is selected on @SEARCHARE (MDLO)  SET (119.114~(224.214)
the"DETAIL" in the upper function (®REFIMG (MDLO) 003 (000~026)
menu (B)DTECT CRD (MDLO)
: (?)CONTR.PIXL (MDLO)
o> See page 5-4.
(®MEAS SHAPE(MDL1)
. (9REFIMG ARE (MDL1)
> For detail about the the"CONTR.PIXEL," ({)'SEARCH ARE (MDLL)
see page 3-10. (DREFIMG (MDLL)
{2DTECT CRD (MDLY)
{3 CONTR.PIXL (MDLL)
SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on
the "MEAS COND" (or "REG COND") screen
and press the SET key. Select
"EVALUATION" on the popup menu to go to
the "EVALUAT COND" screen.

2) Move the cursor to the "EVALUATION COND"
item on the menu tree screen and press the
SET key.

The "EVALUAT COND" (evaluation conditions)

will appear.

> For details about "EVALUAT COND," see page
3-18.

MEAS CND SCREEN COND SAVE F CLBRT
(DDTECT PRECISION STANDARD MG PRE-PROC
(DREGISTERNO.  00(0-15) REG-COND
(@MODE 2P-SCH EVALUATION
(@) SEARCH YES DSTEANGL
(BMATCHING AVG-GRAYS NUM-CALC

out
REGISTER NO.
®WDLO odo1jo2oab4lospebzpsodltoft 11 213ft4]t 5
(@MDL1 S [ ||| | [ x| || x
XXX << x| [ < X

SET=REG COND FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND F C1DRK

OBJECT TYPE COND

TYPEOO (DREGISTER NO.
—}-TYPEOL (2)CONDITION SET
J];H:GEERES‘JCOND (BMATCH LVL(MDLO)
. (#XCOORD.(MDLO)
|- MEA-CND(CAMERAL) ()Y COORD.(MDLO)
ggsAls 80RRECT %GRAY LYL(MDLO)
- MATCH LVL(MDLY)
MEASOL(CHK-DEG-MATCH) () COORD,(MDL1)
L, Mo R PROL (@)Y COORD.(MDLL)
MEAS CND ADGRAY LVL(MDLL)
L_REG-COND DTEST
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJTYPEIO

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
EVALUAT COND SCREEN COND SAVE EDIT SEL F CLBRT
@REGISTER NO. 00(0~15) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(-10%)

(3MATCH LVL(MDLO) -10000~+10000 MO= NO
@)X COORD.(MDLO) 000.0-5110  X0= NO
(&)Y COORD.(MDLO) 000.0-479.0  Y0= NO
(B)GRAY LVL(MDLO) 000.0-2550  GO= NO
(2 MATCH LVL(MDLL) -10000~+10000 M= NO
(®X COORD.(MDL1) 00005110  X1= NO
(9)Y COORD.(MDL1) 000.0-479.0  Y1= NO
{OGRAY LVL(MDLL) 000.0-2550  Gl= NO
{DTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 15: Numeric calculation."

M Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
o> See "Chapter 17: Set the Input/Output Conditions." .
)

M Display the inspection results
Return to the operation screen and press the TRG/BRT key. The inspection results will be displayed on
the screen.
B When a 2 point search has been specified

F CL DRK
(TYPEQO) Ve
Final evaluation result ——————— > OK
Measuring time MEAS XXXXms 2001-10-14 10:30
Measurement program number > MEASUREMENT 1 CHK-DEG-MATCH Model 0
R_egistration number REGISTER N00(0~15)
Degree of match with the ———————> Mo=+0%8780K R
reference image for model 0 X0= 288.0 OK
Detection coodinate for model 0 —>{yg= 190.0 0K < ,LRP
Average gray level in the ———» o= 02300k :....asagn.é;gg Model 1
reference image for model 0* > M1=+09306 OK Mggt/
Degree of match with the 1= 3890 OK : /
reference image for model 1 > |vie 3550 0K | :
Detection coodinate for model 1— | U 99 '
. > Gl= 0230 0K
Average gray level in the
reference image for model 1
Xo~7 00000000 yo~7 DOOJOCD  ReADY O
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 6: Lead Inspection

6-1 Outline

Inspect the condition of IC leads and connector pins based on positional information

Purpose 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
® Inspect the layout of the IC leads and connector pins
Lead measure- /Do | D1 | D2 _ [Lead inspection]
ment l'ml'_t Ilnde - 1 I S - Number of leads K
ead——- | | 4 N o - DO to D2: Distance
KO | [<| K1| | || K2 —K3| | |- between leads
- WO to W3: Lead width
Reference line -LOtoL3: Lead length
Examples WO w1 W2 w3

* Inspection procedure

(1) Determine the measurement points (KO to K3) from the mid points of the leads and
the reference line.

(2 Calculate the maximum and minimum distances between the leads (DO to D2) on
the reference line.

(@ Calculate the maximum and minimum lead lengths (LO to L3), starting from the
measurement points (KO to K3) and measuring toward the lead measurement limit
line.

@ Calculate the maximum and minimum lead widths (WO to W3) from the measure-
ment points.
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6-2 Setting operation

M Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE SELECT OBJECT TYPE COND

F C1BRT

COND" -> "TYPEOQ" ->"MEA-CND (CAM- OBJECT TYPE COND
ERA1) " -> "MEAS(NEW)," in that order. Then E-TYPE00

press the SET key to bring up the "MEAS1" :mg::gljcomn
screen. - MEA-CND(CAMERAL)
MEASO
POSI-CORRECT
MEAS(NEW)
[l MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE I/0

— OBJ-TYPE SYS.

L TYPE(NEW)

(DMEAS SELECTION

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

Move to the "1)MEAS SELECTION" line on MEASUREMENTL SCREEN COND SAVE

F C1BRT

the "MEASUREMENTL1" screen and select | yeasselecTion INSPECT.LEAD
"INSPECT-LEAD" from the popup menu.

NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the "OBJECT TYPE COND" (menu tree) screen, and select the
"MEAS CND" item shown under "MEASO1 (INSPECT-LEAD)" to go to the "MEAS CND" screen.
o For details, see "Chapter 8: Setting Examples Using the Menu Tree" in Introduction and

Hardware.
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® Setting the measurement conditions

@ REGISTER NO.

16 registers are available for the lead MEAS CND SCREEN COND SAVE F CL BRT
inspection (Registers 0 to 15). DREGSTERNO, 00015 ™
If you want to set the measurement (OREGISTEREXIST  YES STNDARD

conditions for a different register number,

. A (3DTECT PRECISION STANDARD — | HIGH
press the SET key to highlight the

register number currently selected. Then REGISTERNO.  odo1pzospapsioepzbalodhidi 12t a4l
press the up and down arrow keys to @MEAS OBIECT O] X[ X[ X[ || ||| x| x|
select the register number whose LEADLENGTH [ XXX XXX XX X[ X

measurement conditions you want to set.
Press the SET key to confirm your
selection.

@ REGISTER EXIST
Select whether to register or not.

(@ DTECT PRECISON
Select detection precision. You can
select one of two levels (standard/high), SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
according to your conditions, the desired
precision level for detection results, and the detection speed.
> For details, see page 3-10.

REGISTER NO. (4MEAS OBJECT, LEAD LENGTH)
Register setting conditions are shown for each register number. Circles mean that
"REGISTER NO." has set to "YES."

@ Setting (display) of items to be inspected

REGISTER NO. 00102 ,When item "@REGISTER EXIST" has set "YES," a
@MEAS OBJECT OlO[X| ----" circle is displayed.
LEAD LENGTH OIX[X]| ===-- On the "REG COND" screen, when the "(Z)EXTENSION
X : No setting MEAS" is set to "LEAD-LENGTH," or "BALL-WIDTH," a

circle is displayed.
= See @) and (® on page 6-6.

M How to set the register conditions

e How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the MEAS CND setting screen, move VEAS CND SCREEN 'COND SAVE F ClLBRT
the cursor to "@MEAS OBJECT" and
press the SET key. The cursor will move (DREGISTERNO.  00(0~15)
into the table. Move the cursor to the "O" | @RECISTEREXIST YES
column and press the SET key. (3)DTECT PRECISION STANDARD
Note: If you press the SET key in the "X"

; ) . . REGISTERNO.  fooo1jo2osp4loslosbzpslogtt ot 1)t 21 3ft4ft 5
column, the setting will be invalid. @MEASOBIECT [0l [ I I < I eI ¢
LEADLENGTH [ [ XXX [ X[ XX x
2) On the "MEAS CND" setting screen, press \ S REBROE
the TRG/BRT key to move the cursor to the REG-COI;ID
upper function menu. Select the "COND" EVALUATION
item and then select the "REG-COND" item NUM-CALC
and press the SET key. out

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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3) On the menu tree, move the cursor to the [ seecTosiECT TYPE conD F CLBRT
"MEAS CND" item, and press the right OBJECT TYPE COND
arrow key. The sub menu which contains [} TYPEGO (DREGISTER NO.
the "REG COND" item will appear. Move [ TYPE RUN COND (9DTECT SHAPE
the cursor to either of these items and press [—IMAGE-AD) (QSEARCH AREA
[MEA-CND (CAMERAL) @PDTECT MODE
the SET key. " MEASO (6)SEARCH DIRECT
L POSI-CORRECT @THRESHOLD
E— MEASO1 (INSRECT-LEAD)
IMG PRE-PROC
MEAS CND
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
L MEAS(NEW)
- MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINAL OUTPUT COND
H — OBJTYPEIO
— OBJ-TYPE SYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

® Set the register conditions

(1) REGISTER NO. REG COND SCREEN COND SAVE DATAIL F CL BRT
The currently selected register number is
displayed. (DREGISTERNO.  00(0~15) / RECT(ARTIFACT)
If you want to set the measurement | @DTECTSHAPE  RECT(ARTIFACT LINE
iti i ; (3)SEARCHAREA  SET(224,208)~(287,271) CIRC-L
conditions for a different register number,

i X . DTECT MODE CENT(BRT
press the SET key to highlight the register %SEARCH DIRECT Homz((_.))\,

CENT(BRT)
number currently selected. Then press the @THRESHOLD  SET(D:050 E:22 F:0 CENT(DRK)
up and down arrow keys to select the (DEXTENSION ~ LEAD-LENGTH
register number whose measurement (®EXTMEAS DIRECT VERTY=4000 - - - - HORIZ(—)
conditions you want to set. Press the SET HORIZ(+)
key to confirm your selection. VERT(})
VERT( 1)
(2 DTECT SHAPE NO
Select a detection shape. Three shapes LEAD-LENGTH
are available: "RECT(ARTIFACT)," "LINE," BALL-WIDTH
and "CIRC-L." Depending on which item is
selected, the choices on lines "(3)SEARCH
AREA" and "(®)SEARCH DIRECT" Will [ SET=10 NEXT SUB-MENU ESC-BACK SEL=CHNG IMG TRG=POPUP
change.
Specify the coordinates of the upper left and lower right corners. The controller
RECT . . . . . .
will detect an edge inside this rectangle. For details about processing artifacts,
(ARTIFACT)
see page 3-16.
Specify the coordinates of the starting and end points. The controller will
LINE . . :
detect an edge along this straight line.
Specify the coordinates of the center and radius. The controller will detect an
CIRC-L 2 o
edge inside this circle.

(8 SEARCH AREA
Specify a search area. Move the cursor to this line and press the SET key. The currently SET
item will be highlighted. Press the SET key again to enter the setting screen.

® When the "RECT (ARTIFACT)" is selected
Specify the upper left and lower right corners UP.L
of the rectangular search area. . \

T
|
|
|
L ——

\LO.R
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® When the "LINE" is selected
Specify the coordinates of the

starting and end points. Start point—a
hN . End point
® When the "CIRC-L" is selected
Specify the coordinates of the
center, radius, and starting point. -1~ Center
J \ Radius
l\ /1 ; ;/ N
AN / \
~_|_- '
\ /

@ DTECT MODE
Select a detection mode.

CENT(DRK) | Detect the center of a dark area found by the detection search.
CENT(BRT) | Detect the center of a bright area found by the detection search.

Search direction

|
Lo T8t

CENT(BRT) CENT(DRK)

(5) SEARCH DIRECT (search direction)
Specify a search direction. The direction for searching varies with each detection shape.

e When "RECTANGLE" is selected
Horizontal (—) |Scan along the reference line from left to right (—)

Horizontal («+-) |Scan along the reference line from left to right (+)
Vertical (1) Scan along the reference line from top to bottom (| )
Vertical (1) Scan along the reference line from bottom to top (1)

e When "LINE" is selected
Start point = End point |Scan along a straight line from the starting point to the end point

End point — Start point |Scan along a straight line from the end point to the starting point

® When "CIRC-L" or "ELIP-L" is selected
Clockwise direction Scan around the circumference clockwise

Counter-clockwise direction Scan around the circumference counter-clockwise
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W Example of settings
- Example when @DTECT MODE (detection mode) is set to "CENT (BRT)" (center dark) and
(B®SEARCH DIRECT (search direction) is set to "HORIZ (horizontal)."

Center point
A B p
Edge Edge Flat Reference line
width width
Brightness Difference in
light
A Direction B

- Example when @DTECT MODE (detection mode) is set to "CENT (DRK)" (center dark) and
(B®SEARCH DIRECT (search direction) is set to "HORIZ (horizontal)."

A B j Center point
Edge  edge Reference line
‘Wldth width
\
Brightness IliDQi’E?rence in

A Direction B

(6 THRESHOLD
Specify a threshold value. Move the cursor to this line and press the SET key. The currently SET
item will be highlighted. Press the SET key again to enter the setting screen.

Move to each of the following items and press the SET key: "(1)GRYS." (difference of gray level)
"(@EDGE.W" (edge width), and "@)FLAT.W" (flat width). The current value for that item will be
highlighted and it can be changed using the up and down keys. After the value is correct, press the
ESC key to confirm it.

The values above can be reset to an appropriate level automatically. Move the cursor to the upper
function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the SET key to
set the levels automatically.

> For details, see page 3-15.

(7) EXTENSION MEAS, (8 EXT. MEAS DIRECT
Extension measurements can be made for "LEAD-LENGTH" or "BALL-WIDTH" in line ")
EXTENSION MEAS. Then, the "(®EXT. MEAS DIRECT" item will appear. At the "(8)EXT. MEAS
DIRECT" item, set the position for the extension measurement direction, relative to the reference
line.

Lead length Decide the position using
i1 i LT <« "@®EXT. MEAS DIRECT."
Measurement range {

of lead length

. Reference line

Note: This line is only displayed when "RECT" or "LINE" was selected for the "DTECT SHAPE." To
display this line, move the cursor to the upper function menu and select "DETAIL." Press the
SET key and select "EXTENSION MEAS" from the popup menu. Then press the SET key.
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B Set the evaluation conditions

® How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu

MEAS CND SCREEN COND SAVE F C1 BRT
on the "MEAS CND" (or "REG COND")
screen and press the SET key. Select (DREGISTERNO.  00(0~15)
"EVALUATION" on the pop up menu to go (DREGISTEREXIST  YES
to the "EVALUAT COND" screen. (OTECTPRECISION STANDARD
REGISTERNO. oo 1o2o34bslysp7lslogtioft 1f12)13f14/t5
@wmeAs 0BIECT O] x XXX || x| x| x|
LEADLENGTH | [ [X XX XX XX XXX [X[ %
IMG PRE-PROC
REG-COND
EVALUATION
NUM-CALC
out

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION SELECT OBJECT TYPE COND F CLBRT
COND" item on the menu tree screen and OBJECT TYPE COND
press the SET key. e (DREGISTER NO.
—TYPE RUN COND (2)CONDITION SET
—IMAGE-ADJ %NUMBER OF 0BJ
- DISTANCE
D_MEA'T (h;:é xSEORAl) (5)LEAD WIDTH
L POSI-CORRECT ®LEAD LENGTH
[E}— MEASO1 (INSRECT-LEAD) @TesT
IMG PRE-PROC
MEAS CND
EVALUATION COND
NUM-CALC
OUT-COND
L— MEAS(NEW)
[+ MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPEIIO
— OBJ-TYPE SYS.
— TYPE(NEW)

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND"(evaluation conditions) [ EvALUAT COND SCREEN COND SAVE EDIT SEL F CLBRT

screen will appear. . . (REGISTER NO. 00(0~15) [TESTRESULT]  [OUTPUT]

> For details about the evaluation conditions, (B)CONDITION SET AUTO(+10%)

see page 3-18. (3NUMBER OF OBJ 000~128 K= NO

(@ DISTANCE 000.0~702.0 D= NO
(B)LEAD WIDTH 000.0~702.0 W= NO
(B)LEAD LENGTH 0000-7020 L= NO
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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Lead Inspection

B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 15: Numeric calculation."

M Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND"
using the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT"
from the popup menu.
- Select "OUT-COND" on the menu tree.
5> See "Chapter 17: Set the Input/Output Conditions."

B Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed

on the screen. B Example when a straight line is selected as
mesurement shape
(TYPEOO) F C1DRK
Final evaluation result—— > QK Ve
Measuring time > MEAS XXXXms 2001-10-14 10:38
Measurement program number ——» MEASUREMENT 1 INSPECT-LEAD
Registration number for the
measurement conditions ——————> REGISTER N00(0-15)
Number of leads —— [K:OO5 oK
Dostance between leads > [D:048'° oK
(muximum/minimum in pixels) 046.0 OK
Lead width N [W:Ol?.OOK
(muximum/minimum in pixels) 016.00K
Lead length » 70340 0K
(muximum/minimum in pixels) 032.0 OK

X0~7 JID yo~7 IO READY [J
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 7: BGA/CSP Inspection (IV-S32MX/S33MX) )

The BGA/CSP inspection is available on the IV-S32MX/S33MX controllers.

7-1 Outline

B The center of gravity, area of each label, number of labels and fillet diameter are
pose : ; :
measured using the binary label measurement function.

Applications | Inspection of BGA/CSP solder balls

[Measurement of 6 balls]
Label O Label 1 Label 2

0Ad

DXO0

Ad
S

FX

Label 3 Label 4 Label 5

[Measurement results]

- Number of objects: K

- Area oh each object: RO to R127

- Distance between centers of gravity: (DXO0, DY) to (DX127, DY127)
- Filet diameters: FX, FY

Examples

- Inspection sequence

Image capture|—{ Binary —>Labeling (numbering)}

» Center of gravity
conversion measurement
|Area of each label || Ball size | [ Fillet diameter ]
Distance between label >Ball-to-ball distance]

centers of gravity

—>Number of balls |
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BGA/CSP Inspection

7-2 Setting operation
M Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE SELECT OBJECT TYPE COND F C1BRT
COND" (menu tree)-> "TYPEOO" ->"MEA CND [ =~
(CAMERAL)" -> "MEAS(NEW)", in that order. EFTYPE0O (DMEAS SELECTION
Then press the SET key to bring up the — ngR:gJCOND
"MEAS1" screen. [ MEA-CND(CAMERAL)

MEASO

POSI-CORRECT

MEAS(NEW)
[~ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE /0

L— OBJ-TYPE SVS.

— TYPE(NEW)

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

Move to the "@MEAS SELECTION" line on MEASUREMENTL SCREEN COND SAVE F CLBRT
the "MEASUREMENT1" screen and select | gyeasseiecTion INSPECT-8GAICSP
"INSPECT-BGA/CSP" from the popup menu. NO

POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI

MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the "OBJECT TYPE COND" (menu tree) screen, and select the

"MEAS CND" item shown under "MEASO1 (INSPECT-BGA/CSP)" to go to the "MEA-CND" screen.

> For details, see "Chapter 8: Setting Examples Using the Menu Tree" in the Introduction and
Hardware.
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BGA/CSP Inspection

® Setting the measurement conditions

@ WINDOW . MEA-CND SCREEN COND SAVE F C1BRT

Select a window type. On the popup
menu, move the cursor to "NORMAL," @WINDOW NORMAL ———————| NORMAL
"BINARY-IMG-MASK," or "POLYGON," | @RECSTERNO. 00~ SNARFINGAIASK

’ o POLYGON
and press the SET key to select the item. | OREGSTEREXSTYES o

YES
REGISTERNO.  00j010200304/05060708/09/1 01 1/12113(14/15
(@BINAREACOND |O|X|X|X
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

NORMAL Normal window

Select this item if the captured image is other than a rectangle, circle, or

BINARY-IMG-MASK ﬁ:g)éss. This function masks the captured image using a stored binary

5> For details, see pages 3-26 to 30.

POLYGON

You can manually create any freeform polygon for the measurement area.

@ REGISTER NO.

Select register number to measure. Number of selectable registers varies with window
shape selected.

NORMAL 0to3
BINARY-IMG-MASK |0 only
POLYGON 0 only

(@ REGISTER EXIST
Select whether to register or not.

REGISTER NO. (@BIN AREA COND)

Register setting conditions are shown for each register number. Circles mean that
"REGISTER EXIST" has set to "YES."

@ Setting (display) of binary area conditions
@WINDOW BINARY-IMG-MASK
(2REGISTERNO.  0(0~3)
i (BREGISTER EXIST YES When item )REGISTER
5@ — [0

EXIST. is setto "YES," a
YES| Gircle is displayed.

REGISTERNO.  |00001/0203/04/05/0607P8/09(10[1 1[12/1 3[14]15
@BINAREACOND |OX[X[x

X I No setting
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BGA/CSP Inspection

B How to set the register conditions

® How to enter the REG-COND setting screen

There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move

2)

3)

the cursor to the "@) (or (5)) BIN AREA

COND" and press the SET key. The

cursor will move into the table. Move the

cursor to the "O" column and press the

SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

On the "MEA-CND" setting screen, press
the TRG/BRT key to move the cursor to the
upper function menu. Select the "COND"

MEA-CND SCREEN COND SAVE

F C1BRT

(3REGISTER EXIST YES

REGISTER NO.

DWINDOW NORMAL \
(2REGISTERNO.  0(0~3) IMG PRE-PROC

REG COND
EVALUATION
NUM-CALC
out

@BINAREACOND oo 1podosp4loslodo7balodfi ot iz 3fi4fis

item and then select the "REG COND" item and press the SET key.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right
arrow key. The sub menu which contains
the "REG COND" item will appear. Move
the cursor to this item and press the SET
key.

® Set the register conditions

() REGISTER NO.

The currently selected register number is
displayed.

If you want to set the measurement
conditions for a different register number,
press the SET key to highlight the register
number currently selected. Then press the
up and down arrow keys to select the
register number whose measurement
conditions you want to set. Press the SET
key to confirm your selection.

7-4

SELECT OBJECT TYPE COND F C1BRT
OBJECT TYPE COND

TYPEOO (DREGISTER NO.

- TYPEOL (QMEAS SHAPE
——TYPE RUN COND (3MEAS AREA
—IMAGE-ADJ (@THRESHOLD

[=}-MEA-CND(CAMERAL) (B)INVERT BW
MEASO

POSI-DEVIATION

IMG PRE-PROC
MEAS CND
L REG-COND

NUM-CALC
OUT-COND

MEAS(NEW)

[+}— MEA-CND(CAMERA?)

— FINALNUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPEIIO

— OBJ-TYPE SYS.

(NUM. OF DTECT

MEASOL(INSPECT-BGAICSP)

EVALUATION COND

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

REG COND SCREEN COND SAVE DETAIL

F C1 BRT

(DREGISTERNO.  0(0~3)

(2MEAS SHAPE RECTANGLE ——— | RECTANGLE

(BMEASAREA  SET (224,208)~(287,271)

(@THRESHOLD SET [U.LM255 L.LM100 (0~255)] ELLIPSE

(B)INVERT B/W NO

CIRCLE

(BNUM. OF DTECT ~ X00 Y00 (0~64)

NO
YES

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC




BGA/CSP Inspection

* When the "BINARY-IMG-MASK" or the REG COND SCREEN COND SAVE DETAIL F CL BRT
"POLYGON" is selected at"({1)WINDOW" @VEASSHAPE  RECTANGLE
on the "MEA-CND" screen, the (OMEASAREA  SET (224,208)~(287,271)
"PREGISTER NO." line will not be (3THRESHOLD ~ SET [U.LM255 L.LM100 (0~255)]
displayed and the other item numbers are @INVERTBW ~ NO

decremented by one since the register (®NUM. OF DTECT - X00 Y00 (0-64)

number for "BINARY-IMG-MASK" and
"POLYGON" is fixed.

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

(2 MEAS SHAPE
Specify shape of measuring range.

Specify the coordinates for the upper left and lower right corners.

REGLNERS The measurement area will be the area enclosed by this rectangle.

Specify the center and the radius. The measurement area will be the
area enclosed by this circle.

Specify the center and the radius. The measurement area will be the
area enclosed by this ellipse.

CIRCLE

ELLIPSE

@ MEAS AREA
Specify a search area.

® When "RECTANGLE" is selected

Specify the upper left and lower right corners of the

UP.L
rectangular search area.

N\

T
|
|
|
Y

\LO.R

® When "CIRCLE" is selected

Specify the center and the radius.
PRg BN \Center
J/ \ Radius
‘\ /l ; ;/ h \
> ~ - / \
=~ I
\ /
e When "ELLIPSE" is selected
Specify the center and the radius.
-t \Center Radius
'\ U N
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BGA/CSP Inspection

@ THRESHOLD
Specify a threshold value.
Move the cursor to "(1)U.LM" and press the SET key. Then move the cursor to "@)L.LM" and
press the SET key again. The current value will be highlighted for each item. You can
increase or decrease the value by pressing the up and down arrow keys. Press the ESC key
to confirm the value you want.
> For details, see page 3-11.

®) INVERT B/W
Select whether to invert the display of black and white inside the measurement area.

6 NUM. OF DTECT
Specify the number of solder balls to detect using a matrix (lines x rows). (The balls shown on
page 7-1 are arranged in a 3 x 2 matrix. Therefore, in this case specify X =3 and Y = 2.)

Setting the mask details REG COND SCREEN COND SAVE DETAIL F C1 BRT
On the "REG COND" screen, move the (DREGISTERNO 003
cursor to the upper function menu by MEAS SHAPE RECTANGLE
‘;')ressmglj. the TR_G/B RT key. Sel_ect (BMEAS AREA SET (224.208)~(28727
DETAIL" by pressing the left and right |@rrestoln SET [U.LM255 L.LM100 (~255)]
arrow keys and then press the SET key. On | ®nverTsw NO
the popup menu, you can select "MASK  |@num. oF DTECT X00 Y00 (0-64) [IMASK REGIST.
REGIST.,” "BINARY PROCESS,"” |@WAsno. 10)_ [0 ClamARY PROCESS
"BINARY NOISE FILT,” "BOUNDARY | @WAsksHAPE NO ~ | ReCTANGLE| | JBNRY NOISE FLT
o " A CIRCLE [JBOUNDARY PROCESS
PROCESS, " and "AREA FILTER." The
. | dh ill be disol d h (9BINRY PROCESS FIXED  |ELLIPSE UJAREAFILTER
items selected here will be displayed onthe | o evnoserir — no
"REG COND" menu.
@BOUNDARY PROCESS \JrLID
AREAFILTER UILM245760 L.LM008Q00(0~245760
(7 MASK NO. ® | (0-246760)
Select a mask number. VALID NO GIAED
* This is available when "NORMAL" is INVALID EXPD.~CONTR. THRES-ADJ (VAR-DIFF)
Selected on the "®W|NDOW" Iine. CONTR.—EXPD. THRES-ADJ (VAR-RATE)
SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

MASK SHAPE
Select mask shape.
- Select "NO," "RECTANGLE," "CIRCLE," or "ELLIPSE."
- When "BINARY-IMG-MASK" is selected on the "1)WINDOW" line, this line will not
appeatr, since this is already selected on the "MASK BINARY IMG" screen.
- When "POLYGON" is selected on the "(1)WINDOW" line, specify the polygonal shape of the
mask.

(9@ BINARY PROCESS
Select a binary processing method. Move the cursor to "FIXED," "THRES-ADJ (VAR-DIFF)"
{adjustable threshold value (variation difference)}, or "THRES-ADJ (VAR-RATE)" {adjustable
threshold (variation rate)}, and press the SET key to continue.
> For details, see page 3-13.

BINARY NOISE FILTER
Select a binary noise filter type. Move the cursor to "NO," "EXPD. = CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to
continue.
o> For details, see page 3-14.
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BGA/CSP Inspection

() BOUNDARY PROCESS
Select whether objects crossing the boundary of the window will be "VALID" or "INVALID."
> For details, see page 3-12.

{ AREA FILTER
This function is used to exclude an object from measurement if its area is outside of the
upper or lower limits. Specify a number from 0 to 245760.

M Example of register measurement are and area mask

- The inside of the measurement area
(excluding the mask area) is converted to
binary data.

Measurement area—!
(Rectangle)

Mask area —
(Rectangle)

B Set the evaluation conditions

® How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu

on the "MEA-CND" (or "REG COND") MEA-CND SCREEN COND SAVE F C1BRT
screen and press the SET key. Select @WINDOW B|NARY-|MG-MA5K\ IMG PRE-PROC
"EVALUATION" on the pop up menu to go (REGISTERNO. 0 REG COND
to the "EVALUAT COND" screen. (@REGISTEREXIST ~ YES EVALUATION
@MASK BINARY IMG  REF-IMG NUM-CALC
BBINIMGMASK ~ (TO NEXT SUB-MENU) out
REGISTERNO.  [sdo1jo2osp4loslebzbslodi oft 1121 3]t 41 5]
(©BINAREACOND |~

2) Move the cursor to the "EVALUATION SELECT OBJECT TYPE COND F C1BRT
COND" item on the menu tree screen and OBJECT TYPE COND
press the SET key. TYPEOD (DREGISTER NO.
- TYpEL @ CONDITION SET
[ TYPERUN COND (9NUMBERS OF OBJ
[ IMAGE-AD) @TOTAL AREA
[=}-MEA-CND(CAMERAL) (5/0BJECT AREA
MEASO (6)X DIRECT SPACE
POSI-DEVIATION (Y DIRECT SPACE
MEASOL(NSPECT-BGAICSP) @)y 1| ET wiDTH
IMG PRE-PROC @Y FILLET WIDTH
MEAS CND OTEST
L REG-COND =
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+~ MEA-CND(CAMERA?)
— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPEIO
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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BGA/CSP Inspection

The "EVALUAT COND"(evaluation conditions)

screen will appear.

> For details about the evaluation conditions,
see page 3-18.

B Numeric calculation setting

EVALUAT COND SCREEN COND SAVE EDIT SEL F C1BRT
(DREGISTER NO. 0(0-3) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(+10%)

(3NUMBER OF OBJ 000~128 K= NO
@TOTAL AREA 000000~245760 A= NO
(5)OBJECT AREA 000000~245760 R= NO
(®X DIRECT SPACE 0000-511.0  DX= NO
(@)Y DIRECT SPACE 0000-4790  DV= NO
® X FILLET WIDTH 000~511 FX= NO
©)Y FILLET WIDTH 000~479 FY= NO
dOTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND"
using the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-

CALC" from the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 15: Numeric calculation."

M Output condition setting

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND"
using the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT"

from the popup menu.
- Select "OUT-COND" on the menu tree.

> See "Chapter 17: Set the Input/Output Conditions."

M Display the inspection results

Return to the operation screen and press the TRG/BRT key. The inspection results will be displayed

on the screen.

[Display of the inspection results]

Final evaluation result

(TYPEOQ)

— 0K

Measuring time
Measurement program number —

Registration number of
measurement condition
TNUMBER OF OBJ
TOTAL-AREA
OBJECT-AREA
(Max./Min. : Number of pixels)
XDIRECTSPACE —
(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)

> REGISTER N00(0~15)

F C1DRK
V*.**

MEAS XXXXms 2001-10-14 10:38
™ MEASUREMENT 1 INSPECT BGA/CSP

"[K:ooe oK
-1 A=008492 0K
"[R=001450 0K
001383 0K
"[DX=138.2 0K
136.4 0K
DY=409.6 oK
4078 oK
"[FX=031 0K
030 0K
—>[FY=031 oK
030 0K

X0~7 0000070 Yo~7 L0000

READY [0

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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CChapter 8: Area Measurement by Binary Conversion )

8-1 Outline

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).

Purpose

Checking for correctly inserted ball bearings, preventing foreign objects from
becoming mixed in with parts being processed, distinguishing between different
Applications| 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.

[Measurement result]
- The area of the workpiece

Workpiece —
Examples

- Checking sequence

|Capture an image|—>{ Convert it to binary |— Measure (area) |
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Area Measurement by Binary Conversion

8-2 Setting operation
B Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE COND" SELECT OBJECT TYPE COND F CLBRT
(menu tree)-> "TYPEOO" ->"MEA-CND " crrvor conp

(CAMERAL)" -> "MEAS(NEW)," in that order. EHTYPE0O (DMEAS SELECTION
Then press the SET key to bring up the "MEAS1" B mGEERgg‘JCOND

screen. - MEA-CND(CAMERAL)

MEASO

POSI-CORRECT

MEAS1

MEAS(NEW)

[ MEA-CND(CAMERA?)

| FINAL NUM. CALC

— FINAL OUTPUT COND

| OBJ-TYPEII0

L OBJ-TYPE SYS.

L TYPE(NEW)

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

Move to the "A)MEAS SELECTION" line on the MEASUREMENTL SCREEN COND SAVE F C1BRT
"MEASUREMENT1" screen and select "MEAS- | fygeas sELcToN  MEASEINAREA
BIN-AREA" from the popup menu. NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGAICSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the OBJECT TYPE COND (menu tree) screen, and select the "MEAS

CND" item shown under "MEASO1(MEAS-BIN-AREA)" to go to the MEA-CND screen.

o> For details, see "Chapter 8: Setting Examples Using the Menu Tree" in the Introduction and
Hardware.



Area Measurement by Binary Conversion

@ WINDOW MEA-CND SCREEN COND SAVE F C1BRT
Select a window type. O"n the popup menu, DWINDOW NUM-OF-MASK 1 — > | NUV-OR-MASK 1
move the cursor any of "NUM-OF- (@REGISTER NO. 00(0~15) NUM-OF-MASK 2
MASK1,2,4," "BINARY-IMG-MASK," or (3REGISTEREXIST  NO NUM-OF-MASK 4
"POLYGON," and press the SET key to BINARY-IMG-MASK
select the item. POLYON

REGISTER NO. 0001/020304/05060708/09(10[1 1[12[13[14{15

@BINAREACOND  |OfX|X|X| XX [X[X[X[X X [X[x %] [x

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

NUM-OF-MASK 1 Bring one mask area inside the measuring area.

NUM-OF-MASK 2  |Bring two mask areas inside the measuring area.
NUM-OF-MASK 4 Bring four mask areas inside the measuring area. n
Select this item if the captured image is other than a rectangle, circle, or

BINARY-IMG-MASK ﬁTI]IgJ;:. This function masks the captured image using a stored binary
5> For details, see pages 3-26 to 30.
POLYGON You can manually create any freeform polygon for the measurement area.

@ REGISTER NO.

Select register number to measure. Number of selectable registers varies with window shape
selected.

NUM-OF-MASK 1 0to 15
NUM-OF-MASK 2 Oto7
NUM-OF-MASK 4 Oto 4
BIMARY-IMG-MASK |0 only
POLYGON 0 only

To save the measurement conditions using a different register number, press the SET key and
highlight the number. Change this number by pressing the up and down arrow keys.

@ REGISTER EXIST
Select whether to register or not.

REGISTER NO. (4)BIN AREA COND)
Register setting conditions are shown for each register number. Circles mean that "REGISTER
EXIST" has setto "YES."

@ Setting (display) of binary area conditions

REGISTER NO. 00]01]02]03

@BIN AREA COND [O[X[X] |====- When item "(@REGISTER EXIST" is
X : Nosetting setto"YES," acircle is displayed.
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Area Measurement by Binary Conversion

B How to set the register conditions

® How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move the VEACND SCREEN COND SAVE F CLEBRT
cursor to the "@BIN AREA COND" and
press the SET key. The cursor will move into DwiNDow NUM-OF-MAs\ MG PRE-PROC
the table. Move the cursor to the "O" column (@REGISTERNO.  00(0~15) REG COND

(3REGISTER EXIST NO

and press the SET key. EVALUATION
Note: If you press the SET key in the "X" gﬂg-CALC

column, the setting will be invalid. REGISTER NO.

@BINAREACOND oo 1loosp4oslodozbaldfiot iz 345

2) On the "MEA-CND" setting screen, press the O]
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG COND" item and press

the SET key.
3) On the menu tree, move the cursor to the [ selecT oBIECT TYPE COND F CLBRT

"MEAS CND" item, and press the right arrow OBJECT TYPE COND
key. The sub menu which contains the "REG TYPEOO (DREGISTER NO.
COND" item will appear. Move the cursor to - TYEJ#YPE RUN COND QMEAS SHAPE

. (9MEAS AREA
this item and press the SET key. —IMAGE-ADJ

(@THRESHOLD
[=}-MEA-CND(CAMERAL)

(B)INVERT BIW
MEASO

POSI-DEVIATION

MEASOL(INSPECT-BGA/CSP)
IMG PRE-PROC
MEAS CND

L REG-COND

EVALUATION COND
NUM-CALC
OUT-COND

MEAS(NEW)

[+ MEA-CND(CAMERA2)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE IO

L OBJ-TYPESYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

® Set the register conditions

(1) REGISTER NO. REG COND SCREEN COND SAVE DETAIL F C1 BRT
The currently selected register number is
displayed. (DREGISTERNO. ~ 00(0~15)

If want t tthe m rement condition (@VEASSHAPE  RECTANGLE
you want to set (ne measurement co ons (B)MEAS AREA SET (224,208)~(287,271)

for a different register number, press the SET @THRESHOLD  SET [ULM255 L.LM100 (0-255)]
key to highlight the register number currently (5)INVERT BIW NO
selected. Then press the up and down arrow
keys to select the register number whose
measurement conditions you want to set.
Press the SET key to confirm your selection.
Note: When the "BINARY-IMG-MASK" or the
"POLYGON" is selected at
"(DWINDOW" on the "MEA-CND"
screen, the "REGISTER NO." line
will not be displayed and the other item
numbers are decremented by one
since the register number for "BINARY-
IMG-MASK" and "POLYGON" is fixed.

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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(2 MEAS SHAPE
Specify shape of measuring range.

RECTANGLE Specify the coordinates fo_r the upper left and lower nght corners.
The measurement area will be the area enclosed by this rectangle.
Specify the center and the radius. The measurement area will be the
CIRCLE o
area enclosed by this circle.
Specify the center and the radius. The measurement area will be the
ELLIPSE L
area enclosed by this ellipse.

(3 MEAS AREA
Specify a search area.

® When "RECTANGLE" is selected
Specify the upper left and lower right corners of the
rectangular search area.

UP.L

|
S o
\LO.R

® When "CIRCLE" is selected

Specify the center and the radius.
PR BN \Center
J/ \ Radius
l\ /l Y ;/ o \
N - P 4 \
T |
\ /
® When "ELLIPSE" is selected
Specify the center and the radius.
Center .
_L Radius

7 —F = <
N P - N

~ -

@ THRESHOLD
Specify a threshold value.
Move the cursor to "(1)U.LM" and press the SET key. Then move the cursor to "@)L.LM" and
press the SET key again. The current value will be highlighted for each item. You can increase
or decrease the value by pressing the up and down arrow keys. Press the ESC key to confirm
the value you want.

The values above can be reset to an appropriate level automatically. Move the cursor to the
upper function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the
SET key to set the levels automatically.

o> For details, see page 3-11.

(B INVERT B/W
Select whether to invert the display of black and white inside the measurement area.

8-5
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Setting the mask details @ When WINDOW has been set to "NUM-OF- MASK 2"
On the "REG COND" screen, move the cursor [ "yeacno SCREEN COND SAVE DETAL F CLBRT
to the upper function menu by pressing the
TRG/BRT key. Select "DETAIL" by pressing (DREGISTERNO.  0(0~7) e —
the left and right arrow keys and then press the | @VEASSHAPE  RECTANGLE '
(@MEAS AREA SET (224,208)~(287,271) LIBINARY PROCESS
SET key. On the popup menu, you can select (@THRESHOLD SET [U.LM255 L.LM100(0~255)] | LIBINRY NOISE FILT
"MASK REGIST.," "BINARY PROCESS," and (B)INVERT BW NO
"BINRY NOISE FILT." The items selected (®MASK NO. 0(0~1) NO
here will be displayed on the "MEA-CND" (DMASKSHAPE ~ NO — | RecTancie
menu. CIRCLE
(®BIMARY PROCESS  FIXED ELLIPSE
(BIMARY NOISE FILT NO \
® MASK NO. FIXED
Select a mask number. THRES-ADJ(VAR-DIFF)
Note: This line is displayed when "NO. OF THRES-ADJ(VAR-RATE)
MASK 2" or "NO. OF MASK 4" is
selected at "(1)WINDOW" on the "MEA- No
CND" screen EXPD.—CONTR.
' CONTR —EXPD.
(7 MASK SHAPE SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Select mask shape.

- Select "NO," "RECTANGLE," "CIRCLE," or "ELLIPSE."

- When "BINARY-IMG-MASK" is selected on the "(1)WINDOW" line, this line will not appear,
since this is already selected on the "MASK BINARY IMG" screen.

- When "POLYGON" is selected on the "(1)WINDOW" line, specify the polygonal shape of the
mask.

BINARY PROCESS
Select a binary processing method. Move the cursor to "FIXED," "THRES-ADJ (VAR-DIFF)"
{adjustable threshold value (variation difference)}, or "THRES-ADJ (VAR-RATE)" {adjustable
threshold (variation rate)}, and press the SET key to continue.
> For details, see page 3-13.

(@ BINARY NOISE FILTER
Select a binary noise filter type. Move the cursor to "NO," "EXPD. = CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to
continue.
o> For details, see page 3-14.

B Setting example of measurement area and mask area

Measurement area _|

(Rectangle)

- The inside of the measurement area (excluding
Q the mask area) is converted to binary data.

—— Mask area




Area Measurement by Binary Conversion

B Set the evaluation conditions

® How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on
the MEAS COND (or REG COND) screen and
press the SET key.Select "EVALUATION" on
the pop up menu to go to the EVALUAT COND
screen.

2) Move the cursor to the "EVALUATION COND"
item on the menu tree screen and press the
SET key.

The "EVALUAT COND" (evaluation conditions)

screen will appear.

o> For details about the evaluation conditions,
see page 3-18.

8-7

MEA-CND SCREEN COND SAVE F CLBRT
DwINDOW BINARY-IMG- IMG PRE-PROC
(DREGISTERNO. 0 REG COND
(®REGISTEREXIST  YES EVALUATION

@MASK BINARY IMG  REF-IMG NUM-CALC

®BIN MG MASK ~ (TO NEXT SUB-MENU) out

REGISTERNO.  i0g01/02030400500607D8/09}1 0f1 1/t 2/13[1 4115,

®BINAREACOND |y

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND F C1BRT
OBJECT TYPE COND
TYPEOO (1)CHNG REG
—} TYPEOL (2)CONDITION SET
—TYPE RUN COND (BREGISTER 00
—IMAGE-ADJ @REGISTER 01
[=}-MEA-CND(CAMERAL) (®REGISTER 02
MEASO (BREGISTER 03
POSI-DEVIATION (DREGISTER 04
MEASO1(MEAS-BIN-AREA) (®REGISTER 05
IMG PRE-PROC (9)REGISTER 06
MEAS CND AOREGISTER 07
L REG-COND @TEST
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+~ MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE /O
— OBJ-TYPE SYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
EVALUAT COND SCREEN COND SAVE EDIT SEL F C1BRT
(@ CHNG REG [TESTRESULT]  [OUTPUT]
(2 CONDITION SET AUTO(£10%)
(®REGISTER 00 000000~245760 A00= NO
(4REGISTER 01 000000~245760
(®REGISTER 02 000000~245760
(®REGISTER 03 000000~245760
(DREGISTER 04 000000~245760
REGISTER 05 000000~245760
(9REGISTER 06 000000~245760
REGISTER 07 000000~245760
ADTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC




Area Measurement by Binary Conversion

® Set the evaluation conditions
The display details vary with the setting of each window.

* When WINDOW has been set to "NUM-OF-
MASK 1" and "NUM-OF-MASK 2"

EVALUAT COND SCREEN COND SAVE EDIT SEL F CLBRT

(DCHNG REG - ---------- . [TESTRESULT]  [OUTPUT] . _

(2)CONDITION SET RESET AUTO@1G%) ™™~~~ "~~~ 7~ =-----r-- Change the display of items 3 to

ot oot oy o6 e from REGISTEROD to 07"to

(5)REGISTER0? 000000~245760  A02=000202 0K INO | REGISTERO8 to 15.

(6)REGISTER3 000000~245760  A03=000203 ok N0 | L

(DREGISTER04 000000~245760  A04=000204 0K INO | You can set the output destinations

REGISTER05 000000~245760  A05=000205 OK 'NO | using the up and down keys.
REGISTER06 000000~245760  A06=000206 0K INO !

{OREGISTERO? 000000~245760  A07=000207 0K INO ! (NO, YO to Y7, CO00 to C127)

@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.AD) "

* When WINDOW has been set to "NUM-OF-MASK 4"

EVALUAT COND SCREEN COND SAVE EDIT SEL F Cl BRT
(DCHNG REG [TESTRESULT]  [OUTPUT]

(2)CONDITION SET RESET AUTO(+10%) o

(3REGISTERGD 000000-245760  AG0=000200  OK NO |

(@REGISTEROL OO000-2ST60  ADLODO0L  OK INOY_ |\ h destinati
(5)REGISTER0? 000000~245760  A02=000202 0K INO! ou can set the output destinations
(®REGISTER3 000000-245760  AO3=000203  OK LNO ! using the up and down keys.

@DTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ) (NO. YO to Y7, C000 to C127)

* When WINDOW has been set to "BINARY-IMG-MASK or "POLYGON"

EVALUAT COND SCREEN COND SAVE EDIT SEL F C1BRT

(1CHNG REG [TESTRESULT]  [OUTPUT]

(2)CONDITION SET RESET AUTO(+10%) A

(3)REGISTER00 000000~245760  A00=000200 0K INo ;—— You can set the output destinations
using the up and down keys.

(@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ) (NO, Y0 to Y7, C000 to C127)

M Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using the
left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from the
popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 15: Numeric calculation."

M Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using the
left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the popup
menu.
- Select "OUT-COND" on the menu tree.
5> See "Chapter 17: Set the Input/Output Conditions."



Area Measurement by Binary Conversion

B Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed on
the screen.

(TYPEOO) F C1 BRT
v
Final evaluationresult | O K
Measuring time » MEAS XXXXms 2001-10-14 10:38
Measurement > MEASUREMENT 1 MEAS-BIN-AREA
program number
— Area for registration number 00 L~ A00=005253 OK
" 01 L~ A01=002674 OK
" 02 - A02=003200 OK
" 03 ——> A03=001884 OK
" 04 —— A04=
" 05 |, — Ao0s=
n 06 B A06=
n 07 ——b AO07=
in the measurement condition
(Number of pixels)
N . .
The areas will not be displayed XO~700TTITT]  Yo~7007707] READY [
for any unspecified registration
numbers. MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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CChapter 9: Object Counting by Binary Conversion )
9-1 Outline

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.

Purpose

Applications | Counting the number of food products or parts.

[Measurement result]

/Q O - Number of objects/total area
Objects < O
Examples \O O

- Inspection sequence

Convertitto a Measure the number of

Capture an image |— binary image objects/total area

9-1



Object Counting by Binary Conversion

9-2 Setting operation
M Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE COND" SELECT OBJECT TYPE COND F CLBRT
(menu tree)-> "TYPEOO" ->."M EA-CND P ——
(CAMERAL)" -> "MEAS(NEW)," in that order. EFTYPEO (DMEAS SELECTION
Then press the SET key to bring up the "MEAS1" [~ TYPERUN COND
— IMAGE-ADJ

screen. [+ MEA-CND(CAMERAL)

MEASO

POSI-CORRECT

MEAS(NEW)

[~ MEA-CND(CAMERA?)
|— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE II0

L OBJ-TYPESYS.

— TYPE(NEW)

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

Move to the ")MEAS SELECTION" line on the MEASUREMENTL SCREEN COND SAVE F CLBRT
"MEASUREMENT1" screen and select "CNT-BIN- (DMEAS SELECTION CNTBIN-0BJ
OBJ" from the popup menu. NO

POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI

MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the OBJECT TYPE COND (menu tree) screen, and select the "MEAS

CND" item shown under "MEASO1 (CNT-BIN-OBJ)" to go to the MEA-CND screen.

o> For details, see "Chapter 8: Setting Examples Using the Menu Tree" in the Introduction and
Hardware.



Object Counting by Binary Conversion

® Setting the measurement conditions

@ WINDOW MEA-CND SCREEN COND SAVE F C1BRT
Select a window type. On the popup menu, (MEAS GRAV CENTER  NO NO
move the cursor to "NORMAL," "BINARY- | @wnoow NORMAL ——— [NORMAL VES
IMG-MASK," or "POLYGON," and press the (®REGISTER NO. 0(0~3) NO | [BINARY-IMG-MASK
SET key to select the item. (@REGISTER EXIS YES — |yEs | [POLYGON

- @LABEL ORDER SCAN-ORDER — » SCAN-ORDER
NORMAL Normal window ®AX.ANGL NO — |no SIZE ORDER
. . . /
Select this item if the (FillLRTC-L :g YES CENT-GRAVTY-ORDER
captured image is @MID-PNT \O ~ .
other than a YES
rectangle, circle, or —
ellipse. This function REGISTERNO.  |00001/0203)04/05/060708/09|101 1121 3[14]15|
BINARY-IMG-MASK
masks the captured GDBINAREACOND [O]x[X|x
image using a stored
binary image.
5> For details, see
pages 3-26 to 30.
SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

You can manually
create any freeform
polygon for the
measurement area.

POLYGON

(2 REGISTER NO. n
Select register number to measure. Number of selectable registers varies with window shape

selected.
NORMAL Oto3
BINARY-IMG-MASK |0 only
POLYGON 0 only

To save the measurement conditions using a different register number, press the SET key and
highlight the number. Change this number by pressing the up and down arrow keys.

(@ REGISTER EXIST
Select whether to register or not.

REGISTER NO. (4)BIN AREA COND)
Register setting conditions are shown for each register number. Circles mean that "REGISTER
EXIST" has setto "YES."

@ Setting (display) of binary area conditions

REGISTER NO. |00|01]02|03
@BIN AREA COND [O[X[X]| |-~~~ When item "(@REGISTER EXIST" is
X Nosetting setto"YES," acircle is displayed.

9-3



Object Counting by Binary Conversion

B How to set the register conditions

® How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move the

MEA-CND SCREEN |COND SAVE F CLBRT
cursor to the "@BIN AREA COND" and
press the SET key. The cursor will move into @WINDOW NORMAL \ J—
the table. Move the cursor to the "O" column (DREGISTERNO.  0(0~3) EEHEH
and press the SET key. (DREGISTER EXIST YES EVALUATION
Note: If you press the SET key in the "X" g‘dﬂCALC
column, the setting will be invalid. REGISTER NO.
@EBINAREACOND [oqfo1lodoapdosioeb7bsloshicli 1234l
2) On the "MEA-CND" setting screen, press the O
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG COND" item and press
the SET key.
3) On the menu tree, move the cursor to the [ seLecT oBiECT TYPE COND F CLBRT
"MEAS CND" item, and press the right arrow | 0BJECT TYPE COND
key. The sub menu which contains the "REG mgg‘; (DREGISTER NO.
COND" item will appear. Move the cursor to = pE RUN COND (QMEAS SHAPE
. (3MEAS AREA
this item and press the SET key. [—IMAGE-ADJ (@THRESHOLD
[=-MEA-CND(CAMERAL) (B)INVERT BW
MEASO
POSI-DEVIATION
MEASOL(CNT-BIN-OBJ)
IMG PRE-PROC
MEAS CND
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[}~ MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE IIO
— OBJ-TYPE SYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
@ REGISTER NO. REG COND SCREEN COND SAVE DETAIL F C1 BRT
The currently selected register number is
displayed. (DREGISTERNO.  00(0~15)
If you want to set the measurement conditions | @VEASSHAPE  RECTANGLE AL
for a different register number. pr the SET (MEAS AREA SET (224,208)~(287,271) ELLIPSE
ora .e e. eqiste .u er, press the (@THRESHOLD SET [U.LM255 L.LM100 (0~255)]
key to highlight the register number currently | g \errew o -
selected. Then press the up and down arrow VES
keys to select the register number whose
measurement conditions you want to set.
Press the SET key to confirm your selection.
Note: When the "BINARY-IMG-MASK" or the
"POLYGON" is selected at
"(DWINDOW" on the "MEA-CND"

screen, the "REGISTER NO." line
will not be displayed and the other item numbers are decremented by one since the
register number for "BINARY-IMG-MASK" and "POLYGON" is fixed.

MEA-CND

(@REGISTER NO
(2)MEAS SHAPE
(®MEAS AREA
(@THRESHOLD
(®)INVERT BW




Object Counting by Binary Conversion

(2 MEAS SHAPE
Specify shape of measuring range.

RECTANGLE Specify the coordinates fo'r the upper left and lower nght corners.
The measurement area will be the area enclosed by this rectangle.
Specify the center and the radius. The measurement area will be the
CIRCLE o
area enclosed by this circle.
Specify the center and the radius. The measurement area will be the
ELLIPSE L
area enclosed by this ellipse.

(3 MEAS AREA
Specify a search area.

® When "RECTANGLE" is selected
Specify the upper left and lower right corners of the
rectangular search area. UP.L \

® When "CIRCLE" is selected

Specify the center and the radius.
.~ T~ <Center
\

® When "ELLIPSE" is selected
Specify the center and the radius.

@ THRESHOLD
Specify a threshold value.
Move the cursor to "(1)U.LM" and press the SET key. Then move the cursor to "@)L.LM" and
press the SET key again. The current value will be highlighted for each item. You can increase
or decrease the value by pressing the up and down arrow keys. Press the ESC key to confirm
the value you want.

The values above can be reset to an appropriate level automatically. Move the cursor to the
upper function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the
SET key to set the levels automatically.

o> For details, see page 3-11.
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(®) INVERT B/W
Select whether to invert the display of black and white inside the measurement area.

Setting the mask details

On the "REG COND" screen, move the CUrSor  [regcono  SCREEN COND SAVE DETAL F CLBRT

to the upper function menu by pressing the
TRG/BRT key. Select "DETAIL" by pressing | DREGISTERNO. 0(0~3)

the left and right arrow keys and then press the | @VEASSHAPE RECTANGLE

SET key. On the popup menu, you can select %r:sssHijD zg ﬁﬁjﬁngﬁjﬁg( )

"MASK REGIST.," "BINARY PROCESS," B)INVERT BW o '

"BINRY NOISE FILT," "BOUNDARY |@uaskno. 00-3) CMASK REGIST,

PROCESS, " and "AREA FILTER." The items | @wmask sHape NO — [No LIBINARY PROCESS

selected here will be displayed on the "REG RECTANGLE| |JBINRY NOISE FILT

COND" menu. (®BINARY PROCESS ~ FIXED  |CIRCLE [JBOUNDARY PROCESS
(9)BINARY NOISE FILT NO ELLIPSE LJAREAFILTER

® MASK NO. (DBOUNDARY PROCESS , VALID
Select a mask number. (AREAFILTER U.LM245760 L.LIQO0000(0~245760)
Note: This is available when "NORMAL" is
selected on the "WINDOW" line. VALID NO FIXED
INVALID EXPD.—CONTR. THRES-ADJ (VAR-DIFF)
CONTR.—EXPD. THRES-ADJ (VAR-RATE)

@ MASK SHAPE

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
Select mask shape.

- Select "NO," "RECTANGLE," "CIRCLE," or "ELLIPSE."

- When "BINARY-IMG-MASK" is selected on the "1)WINDOW" line, this line will not appear,
since this is already selected on the "MASK BINARY IMG" screen.

- When "POLYGON" is selected on the "1)WINDOW" line, specify the polygonal shape of the
mask.

BINARY PROCESS
Select a binary processing method. Move the cursor to "FIXED," "THRES-ADJ (VAR-DIFF)"
{adjustable threshold value (variation difference)}, or "THRES-ADJ (VAR-RATE)" {adjustable
threshold (variation rate)}, and press the SET key to continue.
> For details, see page 3-13.

(@ BINARY NOISE FILTER
Select a binary noise filter type. Move the cursor to "NO," "EXPD. = CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to
continue.
> For details, see page 3-14.

BOUNDARY PROCESS
Select whether objects crossing the boundary of the window will be "VALID" or "INVALID."
> For details, see page 3-14.

() AREA FILTER
This function is used to exclude an object from measurement if its area is outside of the upper or
lower limits. Specify a number from 0 to 245760.

B Example of register measurement area and area mask

- The inside of the measurement area
(excluding the mask area) is converted to
binary data.

Measurement area—|
(Rectangle)

Mask area —
(Rectangle)
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B Set the evaluation conditions

® How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on

MEA-CND SCREEN COND SAVE F C1BRT
the MEA-CND (or REG COND) screen and
press the SET key.Select "EVALUATION" on @OWINDOW BINARY-IMG- IMG PRE-PROC
the pop up menu to go to the EVALUAT (DREGISTERNO. 0 REG COND
COND screen (DREGISTER EXIST ~ YES EVALUATION
’ (@MASK BINARY IMG  REF-IMG NUM-CALC
(B®BIN IMG MASK (TO NEXT SUB-MENU) ouT

REGISTERNO.  i5001/020304005006078/09]1 0[1 1/t 2[13[1 415,
@BINAREACOND |

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION COND" SELECT OBJECT TYPE COND F CLBRT
item on the menu tree screen and press the OTTYPE COND
+

TYPEOO (DREGISTER NO.

SET key. —} TYPEOL (2)CONDITION SET
—TYPE RUN COND (®NUMBER OF OBJ
—IMAGE-ADJ (#TOTALAREA
[=}-MEA-CND(CAMERAL) ®TEST
MEASO
POSI-DEVIATION
MEASO1(CNT-BIN-OBJ)

IMG PRE-PROC

MEAS CND

L REG-COND

EVALUATION COND

NUM-CALC

OUT-COND
MEAS(NEW)
[+~ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPESYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND"(evaluation conditions) EVALUAT COND SCREEN COND SAVE EDIT SEL

F C1BRT
screen will appear. ) . (@REGISTER NO. 0(0-3) [TESTRESULT]  [OUTPUT]
E> For details about the evaluation conditions, (2)CONDITION SET AUTO(£10%)

see page 3-18. (3NUMBER OF OBJ 0000~3000 K= NO
(@TOTALAREA 000000~245760 A= NO
®TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

9-7 SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC




Object Counting by Binary Conversion

M Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 15: Numeric calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
5> See "Chapter 17: Set the Input/Output Conditions."

M Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed
on the screen.

(TYPEOO) F Cl1 BRT
V*.**
Final evaluation result —+O K
Measuring time MEAS XXXXms 2001-10-14 10:38
Measurement MEASUREMENT 1 CNT-BIN-OBJ
program
[K] of resistration number 0 —K0=00006 OK
[A] " 0 —>A0=015781  OK
(K] 1 —K1=00020  OK
[A] " 1 —~A1=087620  OK
(K] " 2 —1=K2=00010  OK
[A] " 2 —1=~A2=042680  OK

in the measurement condition
[K]I=NUMBER OF OBJECTS
[A]J=TORAL AREA
(Number of pixels)

- Areas will not be displayed
for unspecified registration | X0~7000IO0 ~ YO~7HONOND ~ READYD
nUMbers MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE




C Chapter 10: Object Identification by Binary Conversion )
10-1 Outline

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,

Purpose X . - . ) .
P 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
Applications

the center of gravity of parts, and measuring the size of food products

[Measurement of 6 objects]

[Measurement results]

NoL No2 - Object identification (labeling
' O ' No.3 and numbering), number of
O objects present, total area.

Objects <_ - Area, center of gravity, main
= cmles \O No.4 ONO.S No.6 axis angle, fillet diameter,
O circumference, and center of
each object (No.1 to No.6).

- Inspection sequence

Image | || Convertitto | | Object identification
capture a binary image (labeling and numbering)

Measure the area, center of gravity,
main axis angle, fillet diameter, circumference, and center
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10-2 Setting operation

M Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE COND" SELECT OBJECT TYPE COND F CLBRT
(menu tree)-> "TYPEOO" ->"MEA-CND | ogcrtvee cond
(CAMERAL)" -> "MEAS(NEW)," in that order. BRIV (DMEAS SELECTION
Then press the SET key to bring up the "MEAS1" ZHEEEF%JCOND
screen. - MEA-CND(CAMERAL)

MEASO

POSI-CORRECT

MEAS(NEW)

- MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
|— OBJ-TYPE II0

L OBJ-TYPE SYS.

~ TYPE(NEW)

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

Move to the "1MEAS SELECTION" line on the [ MEASUREMENTL SCREEN COND SAVE F CLBRT
"MEASUREMENTL1" screen and select "LABEL- | qyeasselecTion  LABELBIN-0BJ

BIN-OBJ" from the popup menu. NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the OBJECT TYPE COND (menu tree) screen, and select the "MEAS

CND" item shown under "MEASO1 (LABEL-BIN-OBJ)" to go to the "MEA-CND" screen.

> For details, see "Chapter 8: Setting Examples Using the Menu Tree" in the Introduction and
Hardware.
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® Setting the measurement conditions

@ MEAS GRAV CENTR MEA-CND SCREEN COND SAVE F C1BRT
Select yvhether or not to measure the center ()MEAS GRAV CENTER  NO NO
of gravity. @WINDOW NORMAL ———— |NORMAL YES

(3REGISTER NO. 0(0~3) NO | [BINARY-IMG-MASK
(@REGISTER EXIST YES — |ygs | [PoLyGoN
%;?(BAE’\II_G?_RDER EZAN-ORDER e ————

: T~ v SIZE ORDER
@FILT N —

YES CENT-GRVTY-ORDER

®CIRCL NO <\ —
©MID-PNT NO —|NO

2 WINDOW YES
Select a window type. On the popup menu, —
move the cursor to "NORMAL," "BINARY- REGISTER NO.  00/01/020304/05060708/09]10[1 112131 4j1 5,
IMG-MASK," or "POLYGON," and press the | (0BNAREACOND [O]x|x|x

SET key to select the item.
NORMAL Normal window

Select this item if the captured image is other than a rectangle, circle, or
ellipse. This function masks the captured image using a stored binary
image.

> For details, see pages 3-26 to 30.

POLYGON You can manually create any freeform polygon for the measurement area.

(® REGISTER NO.
Select register number to measure. Number of selectable registers varies with window shape

BINARY-IMG-MASK

selected.

NORMAL 0to3
BINARY-IMG-MASK |0 only
POLYGON 0 only

To save the measurement conditions using a different register number, press the SET key and
highlight the number. Change this number by pressing the up and down arrow keys.

@ REGISTER EXIST
Select whether or not to register the measurement conditions. When "YES" is selected, items
() to (9 will be displayed on the "MEA-CND" menu.

B LABEL ORDER
Set the order for displaying the measured results. Select "SCAN-ORDER," "SIZE-ORDER," or
"CENT-GRVTY-ORDER" and then press the SET key.

Assigns label numbers in the order in which objects were scanned
(from top to bottom) in the measurement range.

Assigns label numbers by the size of the objects found in the
measurement range, from largest to smallest.

SCAN-ORDER

SIZE-ORDER

Assigns label numbers by the of center gravity of the objects found

EERIHERANACIRPIS in the measurement range, from heaviest to lightest.

1 2
Object
. identification
Binary (in order of
. conversion scanning)

l Object identification
(in order of area)

2

Island




Object ldentification by Binary Conversion

® AX.ANGL (axis angle) o - Main axis angle
Select whether to measure the angle of the longitudinal line Gravity center
(drawn through the gravity center of the workpiece) to the >
horizontal. M

Main axis angle

(@ FILT (fillet diameter) . . - Fillet width
Select whether to measure the diameters of horizontal and

vertical fillets on the workpiece. Q

Fillet width (horizontal)

Fillet width (vertical)

CIRC-L (peripheral length) + Peripheral
Select whether to count the number of pixels in the

perimeter of the workpiece. O

The number of pixels in
the boundary line of an

object
(stepped are counted as
x+/2 pixels)
MID-PNT - Center of gravity, main axis angle, and center
(middle point) Center of gravity (X1, Y1)
X1 - Calculated from the area and the position of each object.
0,0
10 Select whether 0.0 < - (X1, Y1)=(=x/N, Zy/N) N: Area
to measure the vl o
. f N Main axis angle
center p0|_nt 0 \fy/ - Angle between the longitudinal and horizontal directions
the workpiece. .

(511, 479)
;The "MID-PNT" refers to the center point of

horizgntal or vertical fillet curves.

. | Gravity L Gravity center
Vertical center y — Center point
fillet =
diamete .

~ Spindle ~ Spindle
axis axis
angle angle
Horizontal fillet

diameter
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

REGISTER NO. ({0BIN AREA COND)
Register setting conditions are shown for each register number. Circles mean that "REGISTER
EXIST" has set to "YES."

@ Setting (display) of binary area conditions

REGISTER NO. [00]01]02|03
{OBIN AREA COND [O[X[X]| |-~~~ When item "@REGISTER EXIST" is
X . Nosetting setto"YES," acircle is displayed.
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B How to set the register conditions

® How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move the MEA-CND SCREEN COND SAVE F CLBRT
cursor to the "OBIN AREA COND" and
press the SET key. The cursor will move into (DMEAS GRAV CENTER - NO \ IMG PRE-PROC
" (@ WINDOW NORMAL REG COND
the table. Move the cursor to the "O" column (3REGISTER NO 0 EVALUATION
' 0~ STRANGL
and press the SET key. ) @REGISTER EXIST YES BUM_CALC
Note: If you press the SET key in the "X" (5)LABEL ORDER SCAN-ORDER | gyt
column, the setting will be invalid. ®AXANGL NO
@FILT NO
) (®CIRC-L NO
2) On the "MEA-CND" setting screen, press the (©MID-PNT NO
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and 53 Todbahabdodobabah A ana
then select the "REG COND" item and press REG'STER NO. b
the SET key BIN AREA COND
3) On the menu tree, move the cursor to the SELECT OBJECT TYPE COND E C1BRT
"MEAS CND" item, and press the right arrow OBJECT TYPE COND
key. The sub menu which contains the "REG TYPEOO (DREGISTER NO.
. . P
COND" item will appear. Move the cursor to - T oD (2MEAS SHAPE
. (3)MEAS AREA
this item and press the SET key. —IMAGE-AD] @THRESHOLD
[=}-MEA-CND(CAMERAL) (B)INVERT B
MEASO
POSI-DEVIATION
MEASO1(LABEL-BIN-OBJ)
IMG PRE-PROC
MEAS CND
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+]— MEA-CND(CAMERA2)
—— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE IO
— OBJ-TYPE SYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
(1) REGISTER NO. REG COND SCREEN COND SAVE DETAIL F Cl1BRT
The currently selected register number is
displayed (DREGISTERNO. ~ 00(0~15)

s @MEAS SHAPE RECTANGLE ——— | RECTANGLE
If you want to set the measurement conditions (OMEAS AREA ST 224208~ 287.271) CIRCLE

fora different register n_umber, press the SET @THRESHOLD  SET [ULM255 LLM100 (0-255)] | ELLIPSE
key to highlight the register number currently G®INVERTBW N0 —— [7g
selected. Then press the up and down arrow YES
keys to select the register number whose
measurement conditions you want to set.
Press the SET key to confirm your selection.
Note: When the "BINARY-IMG-MASK" or the
"POLYGON" is selected at
"ADWINDOW" on the "MEA-CND" screen, the "(1)REGISTER NO." line will not be
displayed and the other item numbers are decremented by one since the register number
for "BINARY-IMG-MASK" and "POLYGON" is fixed.

MEA-CND

(DMEAS SHAPE
(2MEAS AREA
(®THRESHOLD
(@ INVERT BIW
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@ THRESHOLD

@ MEAS SHAPE

Specify shape of measuring range.

RECTANGLE Specify the coordinates fo.r the upper left and lower nght corners.
The measurement area will be the area enclosed by this rectangle.
Specify the center and the radius. The measurement area will be the
CIRCLE o
area enclosed by this circle.
Specify the center and the radius. The measurement area will be the
ELLIPSE S
area enclosed by this ellipse.

3 MEAS AREA

Specify a search area.

® When "RECTANGLE" is selected
Specify the upper left and lower right corners of the UP.L
rectangular search area. \

L - — - ¢

\LO.R

® When "CIRCLE" is selected
Specify the center and the radius.
PR RN \Center
/ \ Radius
N - _ 4 \
T |
\ /
® When "ELLIPSE" is selected
Specify the center and the radius.
Center .
_L Radius

U = =
- > F N

Specify a threshold value.

Move the cursor to "1)U.LM" and press the SET key. Then move the cursor to "(2)L.LM" and
press the SET key again. The current value will be highlighted for each item. You can increase
or decrease the value by pressing the up and down arrow keys. Press the ESC key to confirm
the value you want.

The values above can be reset to an appropriate level automatically. Move the cursor to the
upper function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the
SET key to set the levels automatically.

5> For details, see page 3-11.

®) INVERT B/W

Select whether to invert the display of black and white inside the measurement area.

Setting the mask details

On the "REG COND" screen, move the cursor to the upper function menu by pressing the TRG/
BRT key. Select "DETAIL" by pressing the left and right arrow keys and then press the SET key.
On the popup menu, you can select "MASK REGIST.," "BINARY PROCESS," "BINRY NOISE
FILT," "BOUNDARY PROCESS, " and "AREA FILTER." The items selected here will be displayed
on the "REG COND" menu.

5> See page 8-6.
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Measurement area——
(Rectangle)

® MASK NO.
Select a mask number.
Note: This is available when "NORMAL" is selected on the "1)WINDOW" line.

(7 MASK SHAPE
Select mask shape.
- Select "NO," "RECTANGLE," "CIRCLE," or "ELLIPSE."
- When "BINARY-IMG-MASK" is selected on the "M)WINDOW" line, this line will not appear,
since this is already selected on the "MASK BINARY IMG" screen.
- When "POLYGON" is selected on the "(1)WINDOW" line, specify the polygonal shape of the
mask.

BINARY PROCESS
Select a binary processing method. Move the cursor to "FIXED," "THRES-ADJ (VAR-DIFF)"
{adjustable threshold value (variation difference)}, or "THRES-ADJ (VAR-RATE)" {adjustable
threshold (variation rate)}, and press the SET key to continue.
> For details, see page 3-13.

(9 BINARY NOISE FILTER
Select a binary noise filter type. Move the cursor to "NO," "EXPD. = CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to
continue.
> For details, see page 3-14.

BOUNDARY PROCESS
Select whether objects crossing the boundary of the window will be "VALID" or "INVALID."
o> For details, see page 3-12.

) AREA FILTER

This function is used to exclude an object from measurement if its area is outside of the upper or

lower limits. Specify a number from 0 to 245760.

B Example of register measurement area and area mask

- The inside of the measurement area
(excluding the mask area) is converted to
binary data.

Mask area —
(Rectangle)
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B Set the evaluation conditions

@ How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on
the MEA-CND (or REG COND) screen and
press the SET key.Select "EVALUATION" on
the pop up menu to go to the EVALUAT
COND screen.

2) Move the cursor to the "EVALUATION COND"
item on the menu tree screen and press the
SET key.

The "EVALUAT COND"(evaluation conditions)

screen will appear.

o> For details about the evaluation conditions,
see page 3-18.

10-8

MEA-CND SCREEN COND SAVE F C1BRT
(TMEAS GRAV CENTER  NO IMG PRE-PROC
(2WINDOW NORMAL REG COND
(3REGISTER NO. 0(0~3) EVALUATION
@REGISTER EXIST NO ESL&QQECL
(5)LABEL ORDER SCAN-ORDER | out
(B)AX.ANGL NO
@FILT NO
®CIRCL NO
(9MID-PNT NO
REGISTERNO.  [0001/02003/04/05(0607[08/09[10[1 1/12(13[14{15
{BIN AREACOND [O]X[X[X
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
SELECT OBJECT TYPE COND F C1BRT
OBJECT TYPE COND
TYPEOO (DREGISTER NO.
— TYPEOL (2)CONDITION SET
——TYPE RUN COND (3NUMBER OF 0BJ
—IMAGE-ADJ @TOTALAREA
[EF-MEA-CND(CAMERAL) ®TEST
MEASO
POSI-DEVIATION
MEASO1(CNT-BIN-0BJ)
IMG PRE-PROC
MEAS CND
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[}~ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPEI/O
L— OBJ-TYPE SVS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
EVALUAT COND SCREEN COND SAVE EDIT SEL F C1BRT
(DREGISTER NO. 0(0~3) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(Z:10%)
(3NUMBER OF OBJ 000~128 K= NO
@TOTALAREA 000000~245760 A= NO
(5)LABEL NO. 000(0~000)
(6)OBJECT AREA 000000~245760 R= NO
MAIN AXIS ANGL B=
FILLET WIDTH FX=
FY=
PERIPHERAL CR=
MID POINT CX=
Cy=
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 15: Numeric calculation."

M Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
o> See "Chapter 17: Set the Input/Output Conditions."

B Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed
on the screen.

(TYPEOO) F C1 BRT

V*.*‘k
Final evaluation result —— > O K
Measuring time

Measurement program
Resistration number
in the measurement condition

MEAS XXXXms 2001-10-14 10:38
™ MEASUREMENT 1 LABEL-BIN-OBJ

™ REGISTER NO.0(0~3)

[NUMBER OF OBJECTS—— = k=004 oK
TOTAL AREA A=006168  OK
LABEL NUMBER IF_élga_SIIZJMB%RKOOO(000~003)
SEIJ\JEEE%T:EQRAVHY ’[zem'o OK
GY=303.0
CORDINATE Ber02s0"
MAIN AXIS ANGLE —’I:Fy;037
FILLET DIA rg§f00138-8
|| PERIPHERAL lcv=
- CENT OF GRAV, MAIN AXIS
ANGL. FILLET WIDTH, XO~7O0M000  YO~7NOOON ~ READY[D

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

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).
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CChapter 11: Existence Inspection by Point Measurement )
11-1 Outline

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

Purpose
whether or not it is within the specified range of brightness for gray scale
images.
Checking the presence or absence of packed parts, inspecting the working
Applications| condition of LEDs or fluorescent character display tubes, and sorting household

electric appliances

® |[nspection of 6 points

Number of points (max.):

O O [ 128 points looking at average
light levels 256 points in binary
images

0 0 O Point size: 2 m x 2n pixels
(m,n=1to 16)

Examples = -

- Inspection sequence

Image capture Binary image Black/white evaluation
conversion of points

Y

Y

Average light Light level evaluation
level of points

11-1



Existence Inspection by Point Measurement

11-2 Setting operation
M Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE COND" SELECT OBJECT TYPE COND F C1BRT
(menu tree)-> "TYPEOQ" ->"MEA-CND (CAM- [ o rvee conp
ERAL)" -> "MEAS(NEW)," in that order. Then = TYPEOD (DMEAS SELECTION
press the SET key to bring up the "MEAS1" [~ TYPERUN COND
— IMAGE-ADJ

screen. [+ MEACND(CAMERAL)

MEASO

POSI-CORRECT

MEAS(NEW)

[}~ MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE /0

L— OBJ-TYPE SYS.

— TYPE(NEW)

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

Move to the "A)MEAS SELECTION" line on the MEASUREMENTL SCREEN COND SAVE F CLBRT
"MEASUREMENT1" screen and select "POINT- (DMEAS SELECTION  POINT-MEAS
MEAS" from the popup menu. NO

POSI-DEVATION
CHK-DEG-MATCH

INSPECT-LEAD
INSPECT-BGA/CSP
11 MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI

MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the "OBJECT TYPE COND" (menu tree) screen, and select the "MEAS

CND" item shown under "MEASO1 (POINT-MEAS)" to go to the "MEA-CND" screen.

> For details, see "Chapter 8: Setting Examples Using the Menu Tree" in the Introduction and Hard-
ware.
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® Setting conditions (mode selection)

Select a mode on the "(1)MODE" line. By selecting either "BINARY" or "AVG-GRAYS," the details of
the settings will vary.

When the "BINARY" mode is selected MEA-CND SCREEN COND SAVE F C1 DRK

(®MODE BINNRY — | BINARY

@ BINARY PROCESS ) (©BINARY PROCESS  FIXED AVG-GRAYS
Select a binary processing procedure. Select (3 THRESHOLD sm[um FIXED

"FIXED," "THRES-ADJ(VAR-DIFF)," or THRES-ADJ(VAR-DIFF)
"THRES-ADJ(VAR-RATE)." @CHNG-REG CHNG-REG THRES-ADJ(VAR-RATE)
REGISTER NO. oodoo1ppozbospo4pospodooz
(BPOINT COND I I > T x|
FIXED Does not correct the threshold value.
THRES-ADJ(VAR-DIFF) Effective in preventing binary processing failures since it applies
adjustments according to changes in the lighting conditions for
THRES-ADJ(VAR-RATE) individual workpieces.

o> For details, see page 3-13.

(@ THRESHOLD
Specify a threshold value. Select this line and press the SET key to enter the "THRESHOLD"
screen. Move the cursor to "1)U.LM" and "(@)L.LM" each, then press the SET key. The current
value will be highlighted for each item. You can increase or decrease the value by pressing the
up and down arrow keys. Press the ESC key to confirm the value you want.
> For details, see page 3-11.

AUTO SETTING
The values above can be reset to an appropriate level automatically. Move the cursor to the

upper function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the
SET key to set the levels automatically.

When the "AVG-GRAYS" mode is selected MEA-CND SCREEN COND SAVE F C1 DRK
(@®MODE AVG-GRAYS
(@ AVG. GRAY PROC (OAVGGRAYPROC ~ FIXED —— = [FIXED
Select an average gray processing method. GRAY-ADJ(VAR-DIFF)
Select "FIXED," "GRAY-ADJ (VAR-DIFF)," GRAY-ADJ(VAR-RATE)
or "GRAY-ADJ(VAR-RATE)." (3)CHNG-REG CHNG-REG
REGISTERNO. ooco1oZoodoo4bosooepo7
@POINT COND I x| x I [ x| %
FIXED Does not correct the gray level.

Corrects the gray level by adding a specified threshold value to the
reference for variation in the light level.

(Measured light level) - (reference light level) + (specified threshold
value)

GRAY-ADJ(VAR-DIFF)

Corrects the gray level by multiplying a specified threshold value times
the reference for variation in the light level.

CIRAEAREYAHRATES) (Measured light level) / (reference light level) x (specified threshold

value)
(@ CHNG-REG
Changes the display of the registration numbers for the "@)POINT COND."  [podoo1joozpoapoapoosioosooz
Move the cursor to this line and press the SET key. "CHNG-REG" will be XXX XX XXX
highlighted. Then, press the up and down arrow keys to change the register l
number series shown in the table as follows "000 to 007," "008 to 015,"
"016 to 023,.. ..up to "248 to 255". 0080090100011012/013[014015
- If the "BINARY" mode was selected, a maximum of 256 points (0 to 255) XX XXX XXX
can be registered. l
- If the "AVG-GRAYS" mode was selected, a maximum of 128 points (0 t0  [y76617018019b20b210022023
127) can be registered. X[ XX [ XX | x|x]|x
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@ POINT COND
Points which have been registered are marked with an "O."
- After being registered on the point condition setting screen, an "O" will be displayed in the

corresponding cells.
> For details, see next page.

B Setting the conditions (by selecting the point conditions)

® How to enter the REG COND setting screen
This paragraph describes the setting for each point condition.
There are three ways to bring up the "REG COND" screen.

1) On the "MEA-CND" setting screen, move the

2)

3)

cursor to the "G)POINT COND" and press

the SET key. The cursor will move into the

table. Move the cursor to the "X" column and

press the SET key.

Note: After being registered, the "X" mark in a
corresponding cell is changed to "O."

On the "MEA-CND" setting screen, press the
TRG/BRT key to move the cursor to the
upper function menu. Select the "COND" item
and then select the "REG COND" item and
press the SET key.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG
COND" item will appear. Move the cursor to
this item and press the SET key.

11-4

MEA-CND

MEAS(NEW)
[} MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE IIO

L OBJTYPESYS.

SCREEN COND SAVE F Cl DRK
(DMODE BINARY \ IMG PRE-PROC
(@BINARY PROCESS  FIXED REG COND
(3)THRESHOLD SET [U.LM255 L.LM100(0~255)] | EVALUATION

NUM-CALC
@ CHNG-REG CHNG-REG ouT
REGISTER NO. 00doo1j002003004005008007
(B)POINT COND S XX XXX ] %
SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC
SELECT OBJECT TYPE COND F CLBRT
OBJECT TYPE COND
1 TYPEOD Dsize
—TYPE RUN COND (2EVALUATION
—IMAGE-ADJ (3EVAL-SPEC(RATIO %)
[=}-MEA-CND(CAMERAL) @REGISTER NO.
MEASOL(POINT-MEAS)
IMG PRE-PROC
MEAS CND
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
POSI-CORRECT

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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® Setting the point measurement conditions

@ size S o REGCOND  SCREEN COND SAVE DETAL F CL BRT
Specify the point size. Highlight the
numbers next to "X" and "Y" and increase ®size Y08 X X08(2-32)
or decrease the value using the up and (DEVALUATION MAJORITY  ——— | .
(EVAL-SPEC(RATIO %) 050% AND

down arrow keys. To confirm the new
value, press the SET key twice. When the
settings are complete, press the ESC key.
The point size can be set between 2 and
32, in units of one pixel.

(@REGISTER NO. 000(0~255)NO OR

(2 EVALUATION
Set the evaluation condition. Select "MAJORITY," "AND," or "OR."
The details for the evaluation settings are as follows.

(@EVALUATION Description
When white occupies more than the specified percentage of pixels in a point,
MAJORITY it is treated as white. Under any other conditions than the above it is treated
as black. The value can be set between 0 and 100%, in units of 1%.
AND When all the pixels are white, this point will be treated as white.
OR When even one pixel is white, this point will be treated as white.
(@ EVAL-SPEC

Select the number and highlight it. Then increase or decrease the number using the up and
down arrow keys. To confirm the new value, press the SET key twice. When the changes are
complete, press the ESC key.

@ REGISTER NO.
When you want to change the number already registered, highlight the number and increase or
decrease the number by pressing the up and down arrow keys. Next, move the cursor to the
"NO" position and press the SET key. A popup menu will appear. Select "YES" on this popup
menu to store this register number.

Specify the position of the point REGCOND  SCREEN COND SAVE DETALL F C1 BRT
After storing the register number using
"@REGISTER NO.," a point will appear Dsize Y08 X X08(2-32)
on the screen. Move the cursor on the %gﬁtﬁ?mo %) gﬂsﬁfmw
"®)UPPER LEFT" line and press the SET OEESE ? 000(8-255)\(55
key. Then highlight the "MOVE" item and (B)UPPERLEFT MOVE(224.206)
press the SET key. Now you can move
the point anywhere on the screen using
the up/down, left/right arrow keys.
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® STORE BLOCK COND
Press the TRG/BRT key to move the cursor to the upper function menu. Select "DETAIL" and press the
SET key. Select "STORE BLCK OF PNTS" from the popup menu and press the SET key. Now, items
®) to (0 will be displayed on the "REG COND" menu.
This function is used to set a group of points at the same time, after specifying the number of points
horizontally and vertically and their spacing.

@ REGISTER NO. REGCOND ~ SCREEN COND SAVE DETAL F CL BRT
When "AND" or "OR" is selected on the @ y
"(@EVALUATION" line, select "YES" at the ®§'VZAELU on e
@REGISTER NO" item. Then, "®UPPER GEVLSPECRATO%)  050%
LEFT" will be displayed. @REGISTER NO. 000(0~255)YES "
(B)UPPER LEFT MOVE(224.208) \ —
@ UPPER LEFT @BLOCK ARRANGEMENT Y001 X X001
. . (?)BLOCK SPACING Y004 X X004
Specify the coordinates of the upper left (8)STORE BLCK OF PTS EXEC
corner of the block you want to register. (9)DEL BLOCK OF PTS EXEC

{OMOVEBLOCK OFPTS ~ MOVE(224.208)
(6 BLOCK ARRANGEMENT

Enter the number of points along the X
(horizontal) and Y (vertical) axes.

(7) BLOCK SPACING
Specify the distance between the points in
the horizontal and vertical rows.

SEL=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

STORE BLCK OF PTS
Select "EXEC" and press the SET key to register the block.

(9 DEL BLOCK OF PTS
. Delete all the points that were registered at the same time.
11

MOVE BLOCK OF PTS
Move the group of points that were registered at the same time.

M Example of a block registration
Set the starting point in item (5) above.

Enter 002 (vertical) - 003 (horizontal) in item "®BLOCK ARRANGEMENT,"
and enter the vertital (Y) and horizontal (X) intervals in item

"(?)BLOCK SPACING." Then select item "8 STORE BLOCK OF PTS"

to store the settings for the block.
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B Set the evaluation conditions

® How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on MEA-CND SCREEN COND SAVE FE Cl1 DRK
the MEA-CND (or REG COND) screen and
press the SET key.Select "EVALUATION" on gMODE BINARY 'Fg”E“; F;F;;F[’)ROC
BINARY PROCESS ~ FIXED
g]nggpsLéFe?r?nu to go to the EVALUAT (@ THRESHOLE SET [U.LM255 L.LM100(0~255)| EVALUATION
: NUM-CALC
@CHNG-REG CHNG-REG out
REGISTER NO. ooco1poZoodoo4bosooepo7
(®)POINT COND I I I x> x|

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION SELECT OBJECT TYPE COND F CLBRT
COND" item on the menu tree screen and OTTYPE COND DPAGE CHNG
+ TYPEOO
press the SET key. =i BPo0L
—TYPE RUN COND @P002
—IMAGE-ADJ @Po03
[E}-MEA-CND(CAMERAL) ®P004
MEASO ®P005
POSI-CORRECT @P006
MEASOL(POINT-MEAS) ®P007
IMG PRE-PROC ©proos
MEAS CND AOTEST
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+~ MEA-CND(CAMERA)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE lIO
L — OBJ-TYPESYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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The "EVALUAT COND"(evaluation conditions) screen will appear.
> For details about the evaluation conditions, see page 3-18.

Acceptance (OK/NG) criteria
WHITE: Acceptable when a majority of the inspected
pixels are white.

* When MODE has been set to "BINARY" BLACK: Acceptable when a majority of the inspected
EVALUAT COND SCREEN COND SAVE EDIT SEL F C1 DRK pixels are black.
(DPAGE CHNG : [TESTRESULT] [OUTPUT] Ex.: When the point to be inspected is 8 X 8 (64 pixels)
@P0w0 e T ok T o and WHITE is specified, if 33 white pixels are
@t | WHITE oK o detected, the point is accepted.
@poo2 T WHITE oK | tNO I .
©roe ! WHITE o ' o You can set the output destinations using the up
©Pot EWHITE o ' ! o and down keys. (NO, YO to Y7, C000 to C127)
@POOS :'-:-:- ------------------ S T I N t d' I d f H d H b
s P ot displayed for unregistered point numbers.
©@poo7 D
@TEST EXEC (WITH-POSIADJ WITHOUT-POSIADJ)

Average light level for each point
* When MODE has been set to AVG-GRAYS

EVALUAT COND SCREEN COND SAVE EDIT SEL /F/Cl DRK
(DPAGE CHNG [TEST RESULV [OUTPUT]
(2CONDITION SET  REST(+10%)
(3P000 200~210 1200 | OK INO !
@rPoo1 200~210 1200 | OK NO !
®P002 200~210 1200 ! OK !NO ' You can set the output destinations using the up
®P003 200~210 1200 ; oK No ! and down keys. (NO, YO to Y7, CO00 to C127)
@P004 200210 1200 ; OK NO :
®P005 : 5
(9P006 ' Average light level for each point
P007 S E

. ADTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)
11

M Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 15: Numeric calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
5> See "Chapter 17: Set the Input/Output Conditions."
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B Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed on

the screen. @ When MODE has been set to BINARY
(TYPEOO) F Cl1 DRK
\J
Final evaluation result - O K
Measuring time > MEAS XXXXms
Measurement program number 1. MEASUREMENT 1 POINT-MEAS
Evaluation of the correct black or white
color detected at registration N0.OOO —————>P000=WHITE OK
001 ———=P001=WHITE OK ° o o
002 ———{»P002=WHITE OK
003 — [~ PO03=WHITE OK e
004 ———>P004=WHITE OK G o
005 —— > P005=
006 ——P006=
007 ——— > P007=
- Areas will not be displayed for
unspecified registration numbers.
X0~700000000 Yo~7000D0DO0 READYO
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

@®\When MODE has been set to AVG-GRAYS
(TYPEOO) F C1 DRK

OK oK

MEAS XXXXms
MEASUREMENT 1 POINT-MEAS

PO00=115 OK
P001=120 OK @ @ @
P002=114 OK

P003=118 OK @
P004=116 OK @ @
PO05=115 OK

P006=
P007=

X0~700000000  YO~700000000 READYD
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 12: Multiple Positional Measurements )
12-1 Outline

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.

Purpose |- 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.

Applica- | Measure the position of workpieces with a complicated light level that cannot be converted
tion into binary images.

@ Gray search
Referenceimage |~~~ """ """ TT Tt

* Dk Sk
% % ; > Four workpieces

detected

[Measurement results]
- Number of images detected
- Coordinates and degree of match detected for each image

@ Edge detection

Example

[Measurement results]
L e S o el Number of images detected
- Coordinates detected

L1

This is useful for obtaining the distance between the coordinates of a position.
- L1 to L3 can be calculated by measuring distances and angles.
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12-2 Setting operation

M Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE COND"
(menu tree)-> "TYPEOQO" ->"MEA-CND
(CAMERAL)" -> "MEAS(NEW)," in that order.
Then press the SET key to bring up the "MEAS1"
screen.

Move to the "A)MEAS SELECTION" line on the
"MEASUREMENT1" screen and select "MULTI-
POSI" from the popup menu.

SELECT OBJECT TYPE COND

F C1BRT

OBJECT TYPE COND

- TYPEOO
— TYPE RUN COND
— IMAGE-ADJ
[+ MEA-CND(CAMERAL)
MEASO
POSI-CORRECT
MEAS(NEW)
[} MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPEI/0
L— OBJ-TYPE SYS.
— TYPE(NEW)

(DMEAS SELECTION

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE

F C1BRT

(DMEAS SELECTION |~ MULTI-POSI

NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the "OBJECT TYPE COND" (menu tree) screen, and select the
"MEAS CND" item shown under "MEASO1 (MULTI-POSI)" to go to the "MEAS CND" screen.
> For details, see "Chapter 8: Setting Examples Using the Menu Tree" in the Introduction and

Hardware.
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@ DTECT PRECISON MEAS CND SCREEN COND SAVE F C1DRK
Select detection precision. You can select one
of two levels (standard/high), according to %EEE%F;F;EN%?'ON g&{g)DARD alTéﬂDARD
your conditions, the desired precision level for @MODE GRAY-SRC
detection results, and the detection speed. (@DETECTORDER ~ SCAN-ORDER
> For details, see page 3-10. \
REGISTER NO. odo1o2osli4losle0xpsoditoft 1j12)1314]15
(@ REGISTER NO. ®DTECTOBJECT  [s|X|x[x][|
4 registers are available for the multiple 1 N\ o
position measurement (Registers 0 to 3). SCAN-ORDER | |GRAY-SRC
If you want to set the measurement conditions MATCH LVL EDGE DTECT
for a different register number, press the SET
key to highlight the register number currently
selected. Then press the up and down arrow
keys to select the register number whose
measurement conditions you want to set.
Press the SET key to confirm your selection.
@ MODE SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Select a mode.
The details of each mode are as follows.

NO No measurement is made.

GRAY-SRC Uses the gray search fgncnon to detect a shape in the captured images that
matches the reference image.

EDGE DTECT Uses the edge detection function FO' look for shapes in the captured images that
have a value larger than the specified threshold value.

@ DETECT ORDER (when GRAY-SRC is selected)

When "GRAY-SRC" is selected on line "(@MODE," select "SCAN-ORDER" or "MATCH LVL" on
the "@DETECT ORDER" line.

SCAN-ORDER (in the order scanned): Searches in the order scanned.
MATCH LVL (degree of match): Searches by comparing levels with the reference image.

REGISTER NO. (5)DTECT OBJECT)

Shows the specified mode(s) for each register.
S: gray search E: edge detection X: means no setting

00 | 01 | 02 03
S E S X
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B How to set the register conditions

® How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1)

On the "MEAS CND" setting screen, move the

cursor to "G DTECT OBJECT" and press the

SET key. The cursor will move into the table.

Move the cursor to the "S" or "E" column and

press the SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

About "S" > See pages 12-5to0 7.

About "E" > See pages 12-7 to 9.

2) Onthe "MEAS CND" setting screen, press the

3)

TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG-COND(S)" or "REG-
COND(E)" item and press the SET key.

About "REG-COND(S)"
5> See pages 12-5t0 7.

About "REG-COND(E) "
o> See pages 12-7to0 9.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG-
COND(S)" and "REG-COND(E)" items will
appear. Move the cursor to either of these
items and press the SET key.

About "REG-COND(S)"
5> See pages 12-5t0 7.

About "REG-COND(E)"
o> See pages 12-7t0 9.
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MEAS CND SCREEN COND SAVE F C1DRK
(DDTECT PRECISION ~ STANDARD
(2REGISTER NO. 0(0~3)
(@MODE GRAY-SRC
@DETECTORDER ~ SCAN-ORDER
REGISTER NO. 0001020030405060708/09 12[13[14/15
(BDTECT OBJECT S|E[s|X \
\ IMG PRE-PROC
REG-COND(S)
REG-COND(E)
EVALUATION
DST&ANGL
NUM-CALC
out
SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
SELECT OBJECT TYPE COND F CL1DRK
OBJECT TYPE COND
Bl TYPE0O (DREGISTER NO.
—TYPE RUN COND
—IMAGE-ADJ
[=F-MEA-CND(CAMERAL)
MEASO

POSI-CORRECT
—1 MEASO1(MULTI-POSI)
IMG PRE-PROC
[=]- MEAS CND
REG-COND(S)
REG-COND(E)
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
— MEAS(NEW)
[+}— MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPEIO
L OBJTYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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[1] Set the register conditions for a gray search

Set areference image REG COND SCREEN COND SAVE DETAIL F C1DRK
Move the cursor to "@REF-IMG AREA" and
press the SET key. When the SET item is DREGISTERNO. -9
highlighted, press the SET key again to bring up (DREF-IMG AREA SET (224.208)~(287.271)
the setting screen. (3SEARCH AREA SET (216.200)~(295.279)

(@MATCH LVL(CONTR) ~ +05000
(B)MATCH LVL +07000

Search direct

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC

Set the coordinates for "MUP.L" and "(@) LO.R." [ RECTANGLE RESET _ RETURN F CLBRT
The rectangle inside the solid lines is the
. @up.L (224.208)
reference image. @LOR (287.271)
(@MOVE

(4)REFERENCE IMG

X:224 Y:208
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
Register a reference image RECTANGLE ~ RESET ~ RETURN F CLBRT
After setting the reference image area, store an VDL 0
image in the controller as a reference image. @UPL (224.208)
Select "@4REFERENCE IMG" using the up/ %LO-R (287.271)
" " MOVE
down arrow keys and select "REG" from the (DREFERENCE MG CONTRAST SRCH
popup menu. REG
DISP
X:224
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
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Select a reference image

Move the cursor to the function menu on the
"REG COND" screen by pressing the TRG/BRT
key. Move the cursor to "DETAIL." Press the
SET key on the "REFERENCE IMG" line in the
popup menu. The white square on the left will
change to a black square. Then, the
"(2 REFERENCE IMG" item will appear on the
screen.
You can use the same procedures to show
"DETECT CRD" (detection coordinates) and
"CONTR.PIXL" (contraction pixels) on the
screen.
On the "(@REFERENCE IMG" line, select a
reference image from the reference images
already registered.
Ex: 015 (000 to 026)
Select reference image No. 15 from the
26 registered reference images (000 to
026).

@ SEARCH ARE

REG COND SCREEN COND SAVE DETAIL F C1BRT

(DREGISTER NO. 0(0~3)
@ REFERENCE IMG 015(000~026)

(®REF-IMG AREA SET (224.208)~(287.271) | \|

@ SEARCH AREA SET (216.200)~(295.279) | MREFERENCE IMG
(5)DIRECT COORD CENTER (234.219) ~—— | BIDETECT CRD
(®)CONTR.PIXEL 3+————— | HCONTRPIXL
(DMATCHLVL(CONTR) ~ +05000

(®MATCH LVL +07000

popup menu, the

[ ——— respective item will be
added to the "REG
COND" menu.

E _|_ E % Make [] to [l on the

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

Specify the search area (inside the dotted lines) on the "@)SEARCH AREA (MDLO0)" line, using the
same procedures used for setting the reference image area.

BAn example

(5) DTECT COORD (detection coordinates)

Select whether to use the detection coordinates
as the center of the reference area or to allow
the point to be set freely.

(6) CONTR.PIXEL (contraction pixels)

1: Search the image in units of 2 pixels.
2: Search the image in units of 4 pixels.
3: Search the image in units of 8 pixels.

12-6

Object to measure

Seach area

REG COND SCREEN COND SAVE DETAIL F C1BRT

(DREGISTER NO. 0(0~3)

(®REFERENCE IMG 015(000~026)
(®REF-IMG AREA SET (224.208)~(287.271)
SET (216.200)~(295.279)

(@)SEARCH AREA

(®DTECT COORD CENTER (234.219) —» | CENTER
(B)CONTR PIXEL 3 SET
(DMATCH LVL(CONTR)  +05000

(8)MATCH LVL +07000

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC
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Set degree of match REG COND SCREEN COND SAVE DETAIL F C1BRT
(DREGISTER NO. 0(0~3)
@ MAT_CH LVL (CONTR) ) @REFERENCEIMG 015(000~026)
Specify the degree of match used for detection (®REF-IMG AREA SET (224.208)~(287.271)
in the contracted images (detects contracted %SE\SCTH AREQD SEL T(élRG-gog);(Z%-m)
shapes in images whose value is larger than @CONTCR_,fl‘;SL g (254219
the specified reference value). (MATCH LVL(CONTR) ~ +05000
(®MATCH LVL +07000

MATCH LVL |
Specify a degree of match used for detection in o+
the original images of the contracted images ! -
that were detected in the search at line
"(ZMATCH LVL" (detects original images which
are larger than the specified value).

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

[2] Setting the register conditions for edge detection

@ MEAS SHAPE

Select a measurement shape. REG COND SCREEN COND SAVE F CLBRT
RECTANGLE (DREGISTER NO. 0(0~3) > | RECTANGLE (NOARFT)
(NO ARTF) Select a pattern to be (2MEAS SHAPE RECTANGLE (NOARFT) | RECTANGLE (ARFT)
RECTANGLE used for image (3)SEARCH AREA SET (224.208)~(287.271) | LINE
processing. (@DTECT MODE CHNG POINT CIRCL
(ARTIF) 2> See pages 3-5 10 3-9 (B)SEARCH DIRECT HORIZ (- ELIP-L
LINE (straight line) pag ' (®)THRESHOLD SET (D:0S0E
- CHNG POINT
CIRC-L (C|_rcle) __________ . CRKCBAT
ELIP-L (ellipse) _| ; BRT—DRK
Ho+ CENT(BRT)
NO ARTF/ARTIF: Select whether to detect 5 CENT(DRK)
edge or not with average Lo —
density. HORL ()
o> See page 3-16. VERT(})
VERT(1)

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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(3 SEARCH AREA

Select "(3SEARCH AREA" and press the SET key to go to the setting screen.

e When "RECTANGLE" is selected RECTANGLE  RESET  RETPRN F CLBRT
Highlight "(1)UP.L" and press the SET key.
The X and Y axes will appear in the seach @®UuPL (204.208)
area. Move the X/Y axes using the up/down/ @L0R (287.271)
left/right arrow keys to identify the upper left (@MOVE
corner. When correct, press the SET key.
- To return to the previous coordinates, press
the ESC key. -
Next, highlight "@)LO.R" and press the SET ! :
key. Identify the lower right corner the same +
way.
@ DTECT MODE
Select an image processing method for the
edges.
CHNG POINT
DRK — BRT X:224 Y1208
BRT — DRK > See page 3-15. SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
CENT (BRT)
CENT (DRK)

(5) SEARCH DIRECT

Specify a search direction. The direction for searching varies with each detection shape.

e When "RECTANGLE" is selected

Horizontal (—)

Scan the reference line from left to right (—)

Horizontal (+)

Scan the reference line from left to right (+)

Vertical ({)

Scan the reference line from top to bottom (| )

Vertical (1)

Scan the reference line from bottom to top (1)

® When "LINE" is selected

Start point = End point

Scan along a straight line from the starting point to the end point

End point — Start point

Scan along a straight line from the end point to the starting point

® When "CIRC-L" or "ELIP-L" is selected

Clockwise direction

Scan around the circumference clockwise

Counter-clockwise direction

Scan around the circumference counter-clockwise

5> For details, see page 3-15.
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® THRESHOLD
Enter the threshold value for binary conversion.
Move the cursor to "6 THRESHOLD" and press
the SET key. Then highlight the "SET" position
on this line and press the SET key and the "REG
COND" setting screen will appear.

Flat
JDensity difference

width
A B

Edge
width

Light level

Automatic setting

Select "AUTO-REG" from the upper function
menu on the THRESHOLD setting screen. The
controller will set the optimum value
automatically.

@ Example of register

THRESHOLD VAL AUTO-REG ~ RESET F Cl BRT
(A)GRYS. 050  (0~255)

(QEDGEW 2 (1~8)

@FLATW 04 (1~16)

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC

Shown below is an example detected with "@MEAS SHAPE" set to "LINE," and "@DETECT

MODE" set to "CHNG POINT."

B Set the evaluation conditions

® How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on the "MEAS COND (or REG COND)" screen and

press the SET key. Select "EVALUATION" on
the pop up menu to go to the "EVALUAT
COND" screen.
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MEAS CND SCREEN COND SAVE F C1BRT

(DDTECT PRECISION STANDARD

(2REGISTER NO. 0(0~3)

(®MODE GRAY-SRC

(@DTECTORDER ~ SCAN-ORDER

REGISTER NO. 0001/020304(05060708/09(1 0f1 1[12[13114{15

(B)DTECT OBJECT s \
IMG PRE-PROC
REG-COND(S)
REG-COND(E)
EVALUATION
DST&ANGL
NUM-CALC
out

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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2) Move the cursor to the "EVALUATION COND"
item on the Menu tree screen and press the
SET key.

The "EVALUAT COND"(evaluation conditions) screen will appear.
> For details about the evaluation conditions, see page 3-18.

- When "GRAY-SRC" is selected on line "3
MODE."

- When "EDGE DTECT" is selected on line "3
MODE."

M Numeric calculation setting

SELECT OBJECT TYPE COND F C1DRK
OBJECT TYPE COND
- TYPEOO (DREGISTER NO.
—TYPE RUN COND ()CONDITION SET
| IMAGE-ADJ (®NUMBER OF OBJ
[S}-MEA-CND(CAMERAL) @DTECT NUMBER
VEASO (B)MATCH LVL
POSI-CORRECT ®TeST
— MEASOL(MULTI-POSI)
IMG PRE-PROC
[=-MEAS CND
REG-COND(S)
REG-COND(E)
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
L MEAS(NEW)
[}~ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE IO
L— OBJTYPESYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
EVALUAT COND SCREEN COND SAVE EDIT SEL F C1BRT
(DREGISTER NO. 0(0-3) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(-10%)
(3)NUMBER OF OBJ 000~128 K= NO
@ DTECT NUMBER 000~(0~000)
(5)MATCH LVL -10000~+1000  M0= NO
X COORD. X0=
Y COORD. Y0=
®TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)
EVALUAT COND SCREEN COND SAVE EDIT SEL F C1BRT
(DREGISTER NO. 0(0-3) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(-10%)
(3NUMBER OF OBJ 000~128 K= NO
(@DTECT NUMBER 000~(0~000)
X COORD. X0=
Y COORD. Y0=
®TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from

the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 15: Numerial calculations."

B Output condition setting

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the

popup menu.
- Select "OUT-COND" on the menu tree.

5> See "Chapter 17: Setting the Input/Output Conditions.
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Multiple Positional Measurement

B Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be dis-
played on the screen.

@ An example of the display when "gray search" is selected.

(TYPEOO) F Cl1 BRT
. . V*.**

Final evaluation result O K

Measuring time MEAS XXXXms 2001-10-14 10:38

Measuring program number ————————>MEASUREMENT 1 MULTI-POSI

Register number _ REGISTER NO.0(0~3) S - .
Number of detected images —— 1+ k=004 OK %
Numbered in the order detected (range) 1t DETECT NO.000(000~003)

Detected point coordinates —

163.0 * * _____ ;
- Move the cursor to CHG-REG (change register)"

and press the up key. The measurement result
display will change in the following order: Register *2
No. O (detection No. 000 fi 001fi (ooo) fi (000) fi
Register No. 3 (000) fi Register No. 0 (000) fi
(000), and so will the measurement screen. Press
the down key to change the display, moving through
the items in reverse order.

*1 [ Degree of match ———— [~ M=+09870 OK / e
,E:zgs.o ----- o |
Y= : ﬁ .

X0~7 IO yo~7IIOJID  READY [
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

* 1 The detection order can be set to either "SCAN-ORDER " or "MATCH LVL" on item "@DETECT
ORDER" on the "MEAS CND" screen. 5> See page 12-3.
* 2 The inspection number corresponds to the image of the solid line.

@ An example of the display when "gray search" is selected.

Register number > REGISTER NO
Number of points detected —— > K=006 OK
Numbered in the order detected —> DTECT NO.000(000~005)
(range)*3 X=102.0
[ Detected point coordinate. I [ly=2570

*3 Coordinates of the detected point.
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CChapter 13: Multiple Degree of Match Inspection )
13-1 Outline

Using the gray search function, the IV-S30 can detect up to 128 workpieces whose

Purpose captured image exceeds the required degree of match with the reference image.

Applica-| Inspect (or count) workpieces that have complicated light livel and cannot be converted
tion into binary. images

Reference image

*

Exam-
ple

detected

% # é [ Four workpieces

[Measurement results]
- Number of images detected
- Degree of match, density (average/absolute difference), and detected coordinates
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Multiple Degree of Match Inspection

13-2 Setting operation

M Setting the measurement conditions

® How to enter the measurement conditions setting screen

Select "MAIN-COND" -> "OBJECT TYPE COND"
(menu tree)-> "TYPEOO" ->"MEA-CND
(CAMERAL)" -> "MEAS(NEW)," in that order.
Then press the SET key to bring up the "MEAS1"
screen.

Move to the "1)MEAS SELECTION" line on the
"MEASUREMENT1" screen and select "MULTI
MATCHES" from the popup menu.

SELECT OBJECT TYPE COND

F C1BRT

OBJECT TYPE COND
EFTYPE0O

— TYPE RUN COND

— IMAGE-ADJ

- MEA-CND(CAMERAL)

MEASO

POSI-CORRECT

MEAS(NEW)

[+ MEA-CND(CAMERA2)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE I/0

L— OBJ-TYPE SYS.

— TYPE(NEW)

(DMEAS SELECTION

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE

F C1BRT

(DMEAS SELECTION |MULTI MATCHES

NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Press the ESC key to return to the "OBJECT TYPE COND" (menu tree) screen, and select the "MEAS
CND" item shown under "MEASO1 (MULTI MATCHES)" to go to the "MEAS CND" screen.
> For details, see "Chapter 8: Setting Examples Using the Menu Tree" in the Introduction and

Hardware.
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Multiple Degree of Match Inspection

@ DTECT PRECISON MEAS CND SCREEN COND SAVE F C1DRK
Select detection precision. You can select one -
i i DTECT PRECISION  STANDARD — | STANDARD
of two Ieyels (standargj/hlgh), gc;cordlng to OREGSTERND. 003 o
your conditions, the desired precision level for @MODE VES
detection results, and the detection speed. @MATCHING AVGGN NO
|:> For details, see page 3-10. (5)DETECT ORDER SCAN-ORDER YES
(2 REGISTER NO. REGISTER NO. oo 1j02b34bspsorpelogt i 1[12131 415
4 registers are available for the multiple | @PTECTOBECT  [s|x|x|x
degree of match inspection (Registers 0 to 3). l \
If you want to set the measurement conditions G | | e
for a different register number, press the SET MATCH LVL DIFFABS
key to highlight the register number currently

selected. Then press the up and down arrow
keys to select the register number whose
measurement conditions you want to set.
Press the SET key to confirm your selection.

@ MODE SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
Select detection precision.

@ MATCHING
Select a density for comparison when inspecting the image. The details are as follows.

Description

Average

light level 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
Difference | 9ray search and the reference image. The result is light level difference. By
absolute obtaining this value, you can get an idea of the total change in light level.

value Total light level difference = S (Ni — Nt)

Ni : Light level of the captured image (contraction 3)

Nt : Light level of the reference image (contraction 3)

(5 DETECT ORDER
Select "SCAN-ORDER" or "MATCH LVL" on the "(6DETECT ORDER" line.
SCAN-ORDER (in the order scanned): Searches in the order scanned.
MATCH LVL (degree of match): Searches by comparing levels with the reference image.

® DTECT OBJECT
"S" will be displayed for the objects to be detected.

00 | 01 | 02 03
S X X X
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Multiple Degree of Match Inspection

B How to set the register conditions

® How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEAS CND" setting screen, move

2)

3)

the cursor to the "6)DETECT OBJECT" and

press the SET key. The cursor will move into

the table. Move the cursor to the "S" column

and press the SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

On the "MEAS CND" setting screen, press the
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG COND" item and press
the SET key.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG
COND" item will appear. Move the cursor to
this item and press the SET key.

Register a reference image

After setting the reference image area, store
an image in the controller as a reference
image.

Select "@REF-IMG AREA" using the up/

down arrow keys and select "REG" from the
popup menu.

13-4

MEAS CND SCREEN COND SAVE F C1DRK
(DDTECT PRECISION ~ STANDARD \ IMG PRE-PROC
(REGISTERNO.  0(0-3) REG-COND
(®MODE NO EVALUATION
@MATCHING AVG-GRAYS DSTEANGL
(5)DETECTORDER ~ SCAN-ORDER NUM-CALC
ouT

REGISTERNO.  00/01/0203040506070809]10[1 11213141 5|

(@DTECTOBJECT [gx[x[x

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUN

C

SELECT OBJECT TYPE COND

F C1BRT

OBJECT TYPE COND
[+ TYPEQO
—TYPE RUN COND
—IMAGE-ADJ
[=FMEA-CND(CAMERAL)
MEASO
POSI-CORRECT
MEASOL(MULTI MATCHES)
IMG PRE-PROC
MEAS CND

|_ REG-COND
EVALUATION COND

NUM-CALC
OUT-COND
MEAS(NEW)
[ MEA-CND(CAMERA?)
F— FINAL NUM. CALC
— FINAL OUTPUT COND
L— OBJ-TYPE IIO

(1REGISTER NO.

DISTANCESANGLE COND

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

REG COND SCREEN COND SAVE DETAIL

F C1BRT

(DREGISTER NO. 0(0~3)

(REF-IMG AREA SET (224.208)~(287.271)

(3)SEARCH AREA SET (216.200)~(295.279)
(AMATCH LVL(CONTR)  +05000
(B)MATCH LVL +07000

T

Object to measure
Search area

/Search direct

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC




Multiple Degree of Match Inspection

Set the coordinates for "(DUP.L" and "(2) [RECTANGLE RESET RETURN F CLBRT
LO.R."” The rectangle inside the solid linesis | -
the reference image. @®UPL (224.208)

@LOR (287.271)

B®MOVE

(4)REFERENCE IMG

+

X:224 Y:208
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
Register a reference image RECTANGLE ~ RESET  RETURN F CLBRT

After setting the reference image area, store MDL O

an image in the controller as a reference | @urL (224.208)

image. @LOR (287.271)

" " - (@MOVE

Select "@REFERENCE IMC-,:-l using the up/ | Grererenceivic ORI

down arrow keys and select "REG" from the REG

popup menu. DISP

X:224
SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC
Select areference image
Move the cursor to the function menu on the ~EG COND ] F CLBRT
"REG COND" screen by pressing the TRG/
BRT key. Move the cursor to "DETAIL." %‘;'EEEEENN%E G gé%?o -
Press the SET key on the "REFERENCE | @perive area SET (191.210)~(255.273)
IMG" line in the popup menu. The white (@SEARCH AREA SET (216.200)~(295.279) -
square on the left will change to a black %ggﬁg‘?ﬂam CENTER (223241 :gggiiﬁim |
square. Then, the "@REFERENCE IMG" (DMATCH LVL(CONTR) 05000 ——
item will appear on the screen. (BMATCH LVL +07000
On the "®REFERENCE IMG" I|ne, Select ~ % Make [] to Il on the popup menu, ~
a reference image from the reference ™~ the respective item will be added to "™~
images already registered. the "REG COND" menu.
Ex: 015 (000 to 026) SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

Select reference image No. 15 from
the 26 registered reference images
(000 to 026).
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4 SEARCH AREA
Specify the search area (inside the dotted lines) on the "4)SEARCH AREA" line, using the same
procedures used for setting the reference image area.

AN example

| * E Object to measure

Seach area
__________________________ J
(B DTECT COORD (detection coordinates) REG COND SCREEN COND SAVE DETAIL F C1BRT
Select whether to use the detection
coordinates as the center of the reference CDREGISTER NO. 0(0~3)
. (2REFERENCE IMG 015(000~026)
area or to allow the point to be set freely. (®REF-IMG AREA SET (224.208)~(287.271)
(@)SEARCH AREA SET (216.200)~(295.279)

CENTER: The center of the rectangular area %%%TLCP%?EFED SENTER (228241) > CENTER

will automatically be used for the @MATCH'LVL(CONTR) +05000

detection coordinates. (®MATCH LVL +07000
SET: You can specify any position in the ] :

rectangular area to be used for the | 4ol

detection coordinates. | ;

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC

Set degree of match
(7 MATCH LVL (CONTR)
Specify the degree of match used for detection in the contracted images (detects contracted
shapes in images whose value is larger than the specified reference value).

MATCH LVL
Specify a degree of match used for detection in the original images of the contracted images that
were detected in the search at line "(7)MATCH LVL" (detects original images which are larger
than the specified value).
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B Set the evaluation conditions

® How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on VEAS CND SCREEN COND SAVE F CLBRT
the "MEAS COND (or REG COND)" screen G PREPROC
and press the SET key. Select %gég%@fﬁgm g(TOANag’ARD \ REG-COND
"EVALUATION" on the pop up menu to go to (3MODE C VEs EVALUATION
the "EVALUAT COND" screen. @ MATCHING AVG-GRAYS DSTRANGL
(5)DETECT ORDER SCAN-ORDER NUM-CALC
ouT
REGISTER NO. 0001020304/05060708091 Of1 1[12[1314[15

@DTECTOBJECT [g[xIx|x

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION COND" SELECT OBJECT TYPE COND F CLBRT
item on the menu tree screen and press the OBJECT TYPE COND
SET key. [} TYPEOD (DREGISTER NO.
—TYPE RUN COND (2 CONDITION SET
[—IMAGE-ADJ (3NUMBER OF 0BJ
[=F-MEA-CND(CAMERAL) @DTECT NUMBER
MEASO (®MATCH LVL
POSI-CORRECT (B)GRAY LVL
MEASOL(MULTI MATCHES)  (7)TEST
IMG PRE-PROC
[= MEASCND
L REG-COND
EVALUATION COND
DISTANCEGANGLE COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+}— MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
'— OBJ-TYPE IO

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND"(evaluation conditions) EVALUAT COND SCREEN COND SAVE EDIT SEL F CLBRT
screen will a_ppear. . . (DREGISTER NO. 0COND.1 [TESTRESULT]  [OUTPUT]
o> For details about the evaluation conditions, (2)CONDITION SET AUTO(-10%)
see page 3-18. (3)NUMBER OF OBJ 000~128 K= NO
(@DTECT NUMBER 000~(0~000)
@MATCH LVL -10000~+1000  MoO= NO
@GRAY LVL 000.0~255.0 G0= NO
X COORD. X0=
Y COORD. Y0=
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 15: Numerial calculations."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 17: Setting the Input/Output Conditions.

M Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed on

the screen. M Display example
(TYPEOO) F C1BRT
Final evaluation result O K Ve
Measuring time MEAS XXXXms 2001-10-14 10:38
Measgrlng program number MEASUREMENT 1 MULTI-MATCHES
Register number REG.NO (0~3)
Number of detected images —————— |~ K=004 OK S
Numbered in the order detected (range) —> DTECT NO.000(000~003) :

Light level (average/absolute value) —p G=228.3

[Degree of match M=+09870 OK * ) i :
Detected coordinate [x=236.0 Y * *

|v=163.0

Xo~7[I000  Yo~7 00 READY[
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 14: Distance and Angle Measurement

14-1 Outline

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.

o> page 4-3, 5-4, 10-5, 12-4, and 13-4

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.

(reference
image a)
I

Purpose |- 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.
Applications [ Measurement for installed electronic components
[Measuring an IC package]
i 4% Reference image a
Voo i
i T ! i
_____ E_____J ]
i i
i h Search area
T i n (reference image b)
Examples Search area I i
i
i

Reference images a and b are recorded when the crosshair cursor is placed on
the edge of the IC package.
- Measuring sequence
() Obtain the center points of images a and b by running a 2 point gray scale
search.
(@ Determine the distance between the two center points.

- 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 2-13) for
the crosshair cursor display.
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Distance and Angle Measurement

14-2 Setting operation

M Setting distance and angle conditions

Select "MAIN-COND" -> "OBJECT TYPE COND"
(menu tree) -> "TYPEQ0O" -> "MEA-CND
(CAMERA1)" -> "MEAS (NEW)," in that order.
Then press the SET key to bring up the "MEAS1"
screen.

Move to the "(1)MEAS SELECTION" line on the

"MEASUREMENT1" screen and select any of

"POSI-DEVIATION," "CHK-DEG-MATCH,"

"LABEL-BIN-OBJ," "MULTI-POSI," or "MULTI

MATCHES" from the popup menu.

> For details, see "Chapter 8: Setting Examples
Using the Menu Tree" in the Introduction and
Hardware.

14-2

SELECT OBJECT TYPE COND

F C1DRK

OBJECT TYPE COND
—}-TYPEQO

— TYPE RUN COND

— IMAGE-ADJ

[+ MEA-CND(CAMERAL)

MEASO

POSI-CORRECT

MEAS(NEW)

[}~ MEA-CND(CAMERA2)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE /0

L— OBJ-TYPE SYS.

— TYPE(NEW)

(DMEAS SELECTION

SET=NEW REGISTRATION ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE

F C1DRK

(DMEAS SELECTION  CHK-DEG-MATCH \

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

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC




Distance and Angle Measurement

® How to display the distance and angle conditions setting screen
There are two methods for displaying the distance and angle conditions setting screen.

1) Onthe "MEASUREMENT 1", "MEAS CND", or

2)

"REG COND" screen, press the TRG/BRG
key to move the cursor to the upper function
menu. Select "COND' using the left and right
keys and press the SET key. Select
"DST&ANGL" from the popup menu.

On the SELECT OBJECT TYPE COND
screen, select "TYPEOQ" -> "MEA-
CND(CAMERAL)" -> "MEASO01(POSI-
DEVIATION)" -> "DISTANCE&ANGLE
COND," in that order.

® Setting the distance and angle conditions

(1) oBJ

Select object type you want to measure. The
object types available are: "AUX" (auxiliary),
"DST" (distance), and "ANGL" (angle). The
setting details are different for each type.
5> "AUX": See page 14-4.

"DST": See page 14-6.

"ANGL": See page 14-7.

14-3

MEASUREMENT 1 SCREEN COND SAVE F Cl BRT
(DMEAS SELECTION POSI-DEVEATION
IMG PRE-PROC
MEAS
EVALUATION
DSTEANGL
NUM-CALC
ouT
SELECT OBJECT TYPE COND F C1BRT
OBJECT TYPE COND
B TYPEOO
[— TYPE RUN COND
— IMAGE-ADJ
[+ MEA-CND(CAMERAL)
— MEASO
— POSI-CORRECT
[=F MEAS01(POSI-DEVIATION)
IMG PRE-PROC
MEAS CND
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-CALC
DIST&AGL COND SCREEN COND SAVE F C1 BRT
@oBJ DST —| AUX
(2DISTANCENO ~ 00(0~15) DST
(DESTANCE NO ANGL
[TEST RESULT] [OUTPUT]
REGISTER NO. 0001020304/05060708|09[1 01 11 2[13(14{15
DISTANCE XXX XX XXX XX | X[ [ X[ ]

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNK
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Distance and Angle Measurement

[1] When "AUX" is selected.

DISTEAGL COND SCREEN COND SAVE F C1 BRT
@ AUXILIARY NO. Do) AUX NO
. . (DAUXILIARYNO.  01(0~15) MID-PNT
Enter a register number. The register numbers BAUXILIARY CRCC — | GRCC
available are 0 to 15. @COND.1 REGNO MDLO  |GRAV
(B®COND.2 REG NO MDLO LINE-2P
®COoND3 REG NO MDLO INTERSECTN
[TESTRESULT]  [OUTPUT]
@AUX JUDGEMENTL  000.0~511.0 X= NO
(®AUX JUDGEMENT2 000.0~479.0 Y=
(QRUNATEST EXEC
(@ AUXILIARY iSS'STER NO.  |oob1lo2osloabsioso7pslosfidfi 1ft2i314li5
Select an auxiliary point. ' OLOPXXXXXIXXIXIXX]X]X]X]X
Selection | Description Measurement position Display on the screen
NO Do not select auxiliary
point.
MID-PNT | The center point is the Point L (XL, Y1) (®AUXILIARY MID-PNT
coordinate half way \q_ @COND.1 REG NO MDLO
between points 1 and 2 ©conn2 REGNO MDLO TESTRESUT] [OUTRUT
ifi + Point 2 (X2, Y2)
that are specified on @ w (B)AUX JUDGEMENTL 000.0~511.0  X= NO
and (® (COND. 1 and Cenfor point (DAUX JUDGEMENT2 000.0-479.0 Y=
2). ener pomn (®RUNATEST EXEC
X1+X2 Y1+Y2
2 2
CIRC-C | The center of the circle Point 1 (@AUXILIARY CIRC-C
is th ral dinat Point 2 @conp.1 REG NO MDLO
is the central coordinate B)COND2 REG NO ML O
of three points ®COND3 REGNO MDLO
positioned on the [TESTRESULT]  [OUTPUT]
circumference of the (DAUX JUDGEMENTL 000.0~511.0  X= NO
circle that are specified (®AUX JUDGEMENT2 000.0~479.0 Y=
between @ and ®) _ AN _ (@RUNATEST EXEC
L Center of the circle Point 3
(conditions 1 to 3).
RAV h nter of gravi
€ L ?v\(/:e te 0 tg f ttys TR - (@AUXILIARY GRAV
etweenpoints 1 1o : Point 2 (X2, Y2) @CoND.1 REG NO MDL 0
that are specified _ + 1 (B)COND2 REG NO MDL O
beween @ and ®) is ‘ ®)COND.3 REGNO MDL 0
calculated as the mean -~ Point 3 (X3, Y3) [TESTRESULT]  [OUTPUT]
of the three Coordinates + @AUX JUDGEMENT1 000.0~511.0 X= NO
(conditions 1 to 3) Center of Gravity (®AUX JUDGEMENT2 000.0~479.0 Y=
' ( XL+X2+X3 Y1+Y2+Y3 (QRUNATEST EXEC
3 3
LINE-2P | The line passing Slice through the Y axis
: . (Y axis coordinate)
through two points is
the line that passes Zero positjgn (0, 0) 51
through points 1 and 2 s (®AUXILIARY LINE-2P
specified in items @) @COND.1 REGNO MDLO
and @ (COND.l/Z). )\Slope (L) p3 (B)COND.2 REG NO MDLO
i o X S
In this system, the. Q|| Point1 °3 [TESTRESULT]  [OUTPUT]
angle of the slope is S | AUXLSLOPEANGL  0000-5110  di=
referred to as a Point 2 2| AUX.2Y INDENT 000.0~4790 Y=
negative angle if it is W < | ®RUNATEST EXEC
fro_m the horizontal (X (Units used above: Pixel) /
axis), and as a positive |, .. Coordinates (511, 479)
angle 'f_ itis CCW frpm Line passing through
the horizontal (X axis). two points
INTERS- | The intersection of two
ECTN lines is the point where Line 2 (@AUXILIARY INTERSECTN
lines 1 and 2, specified @conp.1 AUXNO
in items @ and & ©conp2 AUXNO
[TESTRESULT]  [OUTPUT]
(COND.1/2),cross. (B)AUX JUDGEMENTL 000.0-5110  X= NO
\ (DAUX JUDGEMENT2 000.0~479.0 Y=
Intersection ®RUNATEST EXEC
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Distance and Angle Measurement

@) COND. 1, B)COND. 2, ((6) COND.3)
Specify conditions for the auxiliary points that were selected in the "(@AUXILIARY" item.

Bl How to enter COND.1 and COND.2.

@COND.1 REGINOMDLO ;
B)COND.2 REGINO:MDLO !
t
A B

A: Enter a register number from one of the measurement programs already registered.
B: Select a model: 0 or 1.

(7) AUX JUDGEMENT1, AUX JUDGEMENT2
Specify judgment conditions for X and Y.
[TEST RESULT]: When executing a test from the "(QRUN A TEST" line the result will be
displayed here.
[OUTPUT]: Specify a destination for the output of test results: "NO," "Y," or "C."

(9 RUN A TEST
Press the SET key to execute a test.
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Distance and Angle Measurement

[2] When "DST" is selected.

@) DISTANCE NO.

Enter a register number. The register numbers

available are 0 to 15.

(@) DISTANCE
Select an distance.

DISTRAGL COND SCREEN COND SAVE F C1 BRT
DoBJ DST NO
(DDISTANCENO.  01(0-15) - |oisTeETweer
(@DISTANCE DIST-BETW-2PT DIST-BETW.X
@COND.1 REG NO MDLO DIST-BETW-Y
(B®COND.2 REG NO MDLO

[TEST RESULT] [OUTPUT]
(B)DISTANCE EVALUAT 000.0~702.0 NO
(DRUNATEST EXEC

REGISTER NO. 000010200300405060708/09]1 01 1121 3[14{15
DISTANCE OX X[ X[ XXX X[ X X[ | X[ ] X[ X!

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

NO Do not select distance.

The distance
between 2
points

Point 1 (X1, Y1)

The dlstance between 2 points

v 2x)Zevo-yn)? )

Pomt 2 (X2,Y2)

The distance

between X

coordinates |
+

/o

Point 1 (X1, Y1)

_— The distance between X
coordinates ( |X2-X11)

Point 2 (X2, Y2)

The distance
between Y

. —F
coordinates

/ Point 1 (X1, Y1)

/

The distance between Y
coordinates ( |Y2-Y1])

_|_

Point 2 (X2, Y2)

@ COND. 1 B)COND. 2

Specify conditions for the distance that were selected in the "(3)DISTANCE" item.

() DISTANCE EVALUAT
Specify judgment conditions for distance.
[TEST RESULT]:
displayed here.
[OUTPUTI:

(7 RUN A TEST
Press the SET key to execute a test.

When executing a test from the "(Z)RUN A TEST" line the result will be

Specify a destination for the output of test results: "NO," "Y," or "C."




Distance and Angle Measurement

[3] When "ANGL" is selected.

@ ANGL NO. DIST&AGLCOND SCREEN COND SAVE F Cl BRT
Enter a register number. The register numbers D08J ANGL
available are 0 to 15. (@ANGL NO. 00(0~15) NO
@ANGL 3PT-ANGL ——» | 3PT-ANGL
@COND.l REG NO MDLO 2PT-H-ANGL
(B®COND.2 REGNO MDLO 2PT-V-ANGL
®COoND.3 REGNO MDLO
[TEST RESULT] [oUTPUT]
(@)ANGL EVALUATION -180.0~+180.0; B= i NO
(®RUNATEST EXEC
REGISTERNO.  [ooo1o2os4losiogozbsfosfioft 1)t 2t 3t 45
@ ANGL DISTANCE O x| x| > << x| x|
Select the angle specifying method.
NO Do not select angle.
Point 1 is the point of inter section
of the two lines. Relative to the line +Angle (~+180.00) Point 2
between points 1 and 2, the line /‘KQ/F\PMZ
3PT-A- betweenpomts: 1 and 3 wlll be said Point 3 X
NGL Fo be at a po_smve angle if the a}ngle Point 1
is measured in a counter clckwise
direction, and it will be at a negative Point 1 Vi
angle if it is measured in a Point 3
clockwise direction.
When a 2-point horizonntal angle is
specified,relative to the horizontal
line, the line from point 2 that 4« Point 2
OPT-H-- intersects point 1 will be said to at a Mtangle
ANGL positive angle if the angle is A _ _
measured in a counterclckwise Point 1 Horizontal line
direction and at a negative angle if
it is measured in a clockwise
direction.
When a 2-point vertical angle is
secified, relative to the vertical line,
the line from point 2 that intersects * Vertical line
2PT-V-- | point 1 will be said to at a positive Point 2
ANGL | angle if the angle is measured in a +angle ,
couterclockwise direction and at a Point 1
negative angle if it is measured in a
clockwise direction.

@ COND. 1, (5)COND. 2, 6)COND.3

Specify conditions for the angle that were selected in the "(@ANGL" item.

(7) ANGL EVALUATION
Specify judgment conditions for angle.
[TEST RESULT]:
displayed here.
[OUTPUTI:

RUN A TEST
Press the SET key to execute a test.
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When executing a test from the "(7)RUN A TEST" line the result will be

Secify a destination for the output of test results: "NO," "Y," or "C."




Distance and Angle Measurement

Il Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 15: Numeric calculation."

[l Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
o> See "Chapter 17: Set the Input/Output Conditions."

Il Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be
displayed on the screen.
To display the measurement results, select "COND-CHG" or "DIST&ANG COND..." on the lower menu
bar and press the right arrow key. On the popup menu, select which item you want to display: "AUX,"
"DST," or "ANGL." Then press the SET key. On the "CHNG-REG" item, press the up and down arrow
keys and the display will change.

® Example of the results desplayed for a distance measurement

(TYPEOO) F C1 DRK
V*.**
Final evaluation result ™ O K
Measuring time > MEAS XXXXms 1999-08-01 10:30
Measurement program number ™ MEASURE 0 CAM1 POSI-DEVIATION
Mesurement object ——— > MXR
[ Distance of distance number 00 —> 00:100.0 OK
" 01 —* 01:100.0 OK
02 —* 02:050.0 OK
03 — ™ 03:360.0 OK
04 —™ 04:250.0 OK
05 —™ 05:
06 — > 06:
07 —> 07:
(Number of pixels)

*Areas will not be displayed for
unspecified registration numbers.

MEA-CND AUX
DST&ANG COND: - -| [DST
X0~7 I Yo~7 1175 |NUMERIC CALC | |ANGL
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

® Example of the displayed of angle results

I~

Measurement object——— > ANGL
["Angle of angle number 00 —> 00:+080.0° OK
" 01— 01:+070.0° OK
02— 02:+050.0° OK
03— 03:+088.2° OK
04— 04:+00 6.5° OK

05 ——p> 05:
06 —» 06:
07— 07:

- —~

® Example of the displayed of auxiliary results

Measurement object——— > AUX
["Angle of auxiliary number 00 —> 00: (259.0, 178.0) OK
" 01— 01: (466.0, 178.0) OK
02— 02: (361.0, 228.0) OK
03— 03: (132.0, 298.0) OK
04— 04: (362.5, 178.0) OK

05—+ 05:
06 —>» 06:
07— 07:

- T~
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C Chapter 15 Numerical Calculations

)

15-1 Outline

Numeric calculation fuction of the 1V-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 NOO to N15 results of the calculations which are set individually for each measuring
program may be used according to the "TYPE" and "FORMULA" settings of the final numerical
calculation.

15-2 The individual numerical calculations for each measuring program

® How to display the numerical calculation conditions setting screen
There are two methods for displaying the numerical calculation conditions setting screen.

1)

2)

Select "MAIN COND" -> "OBJECT TYPE

COND" (menu tree) -> "TYPEOQ" -> "MEA-

CND (CAMERA1)" -> "MEAS(NEW)," in that

order. On the "(1)MEAS SELECTION" line,

select any of the measurement programs.

Note: When "(1)MEAS SELECTION" is left set
to "NO," you cannot specify a humerical
calculation function.

On either the MEAS CND, or REG-COND

screen, press the TRG/BRT key to move the

cursor to the upper function menu. Select

"COND" and then from the popup menu, select

the "NUM-CALC" item.

Note: The items shown in the popup menu will
vary with the measurement program
selected.

Open the sub menu for "MEASQ" or "MEAS1"

on the menu tree, and select "NUM-CALC."
Then press the SET key.

( Note )

SELECT OBJECT TYPE COND F C1DRK
OBJECT TYPE COND
- TYPEQO (DMEAS SELECTION
— TYPE RUN COND
— IMAGE-ADJ
= MEA-CND(CAMERAL)
MEASO
POSI-CORRECT
MEAS(NEW)

[~ MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
|— OBJ-TYPE Ii0

L OBJ-TYPESYS.

— TYPE(NEW)

¢ When the position deviation measurement is
selected

MEASUREMENT1 SCREEN COND SAVE F C1DRK
(DMEAS SELECTION  POSI-DEVIARON IMG PRE-PROC
MEAS
EVALUATION
DST&ANGL
NUM-CALC
ouT
SELECT OBJECT TYPE COND F C1 BRT
OBJECT TYPE COND
EF TYPEOD N0O
— TYPE RUN COND
— IMAGE-ADJ NO1
[=- MEA-CND(CAMERAL)
El- MEASO(POSI-DEVIATION) NO2
IMG PRE-PROC
MEAS CND NO3
— EVALUATION COND
DISTANCE&ANGLE COND NO4
NUM-CALC
OUT-COND NO5
—POSI-CORRECT
—MEAS(NEW) NO6
[+ MEA-CND(CAMERA2)
— FINAL NUM.CALC NO7
|—FINAL OUTPUT COND
—OBJ-TYPE /O
—OBJ-TYPE SYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

- 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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Numerical Calculations

@ Setting ditails
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.

"CHG-CALC"
Move the cursor to the "CHG-CALC" item.
Each time you press the SET key the display NUMERIC CALC SCREEN COND SAVE F Cl1BRT
in the leftmost column will alternate between [NOO-NO7] c F E b
" " " " CHG-CALC
NOO to NO7" and "NO8 to N15. DRUNATEST (SETKEY \
TYPE [ FORMULA
@ RUN A TEST . . NOO | ¢, |10000002.0000
Pressing the SET key will store the setting [~ \ """""""""""" TN
details as well as run a test INo1 | x |joxo%NoO, IR Yo
The numereca'resu'ts of the tests W|” be \4’(0000400. 000~-4-0000410.0000 +0000406.0000 ‘OK
displayed at position [F] and the OK or NG NO2. ----A-\ ------ \ --------------------------------
judgment will be dislayed at position [E]. 'N03_|| CRDX L
CRD-Y || OBJECT TYPE
A: TYPE | NO4_ || DEV-x CALCRESULT| - ...
Select the type of data being calculated. NG DEV-y H CNsT
The details displayed for each measuring [ ~- MATCH M S S ERGEREEEEEEEEEEEEE
program. Nog || No-® Ave
See page 15-5t0 15-8. | NUM-CALINC] [ CBP ~  fr=====mmmmmmmmmmmmms
(mp pag . No7 T CNSTIC] H cew
""" NO DEL TToTTTTTTTTTTTTTTTmT T
SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC

B: FORMULA
Select the formula to apply. Select formula using the left and right arrow keys and enter
numerical values using the up and down arrow keys.
The details displayed for "FORMULA" will depend on the "TYPE" selected.

Item selections Selection on line
CRD-X, CRD-Y, DEV-x, DEV-y, OBJECT TYPE, CALC RESULT, CNST, SUM, AVG, CBP,
MATCH M, ANGL B CBM, DEL
NUM-CAL [NC] ABS, SQRT, TAN, ATAN, MAX, MIN, DEL
CNST [C] +0000000.00 (second line is not displayed)

> For details about the items that can be selected with other measurement programs, see
pages 15-5 to 15-8.

C: UPR&LOW LIMIT
Enter the upper and lower limits for making a judgment.

D: OUTPUT

Setting the output of the calculation results. Select an output target: "NO," "Y," or "C."
The output can be set to YO to Y7 or C0O00 to C107.
- The number of styles may be set as follows, depending on the selections made in items A and

B.
OBJECT TYPE Model 0 Model 1
CRD [X Y] 0X0to 7X0/0Y0 to 7YO | OX1to 7X1/0Y1 to 7Y1
DEV [x V] 0x0to 7x0/0yOto 7y0 | Ox1to 7x1 /0yl to 7yl Cgf;eigozds to
MATCH [M] OMO to 7MO 0M1 to 7M1 bag '
ANGL [B] 0B to 7B |
ABS / SQRT / TAN / ATAN (00 to 14) 7| These are the
NUM-CAL [NC] MAX/MIN (00 to 14) same as for the
CNST [C] -9999999.99 to +9999999.99 | measurement

The numbers from 0 to 7 in front of the characters are registration numbers. programs.
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Numerical Calculations

@ Setting procedure

Setting the headings on the [NUMERIC CALC]

@ 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.

v (numerical calculation conditions) screen.

Specify the output for the
results of the calculations

v

| Select the data to be calculated |———-

¥

Enter the number of styles F-
(Select an arithmetic function)

!

| Set the judgment output conditions |- ---

| Carry out a calculation |--

v

® Order of calculation
The calculation results are produced in order, from NOO to N15.

@ 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)

-- NOO to N15

TYPE

-- FORMULA

OUTPUT

-- MDRUN A TEST

| Enter the upper and lower limits |‘“- UPR & LOW LIMIT

Not done o
All recording is finished

"RETURN"

® Types and number of styles of entered for each measurement program

The table shown below contains the numeric formulas that can be assigned in "TYPE" and

"FORMULA" on the "NUMERIC CALC" screen, for each measurement program.

Measurement program

culculation results

Input types Symbol Positional deviation Degree of match . .
measurement inspection L ] e (el
Model 0: OMO to 7MO Model 0: 00MO to 15M0
Degree of match M Model 1: OM1 to 7M1 | Model 1: 00M1 to 15M1
. Model 0: 0XO0 to 7X0 Model 0: 00X0 to 15X0
Coodinate X Model 1: 0X1 to 7X1 Model 1: 00X1 to 15X1
. Model 0: 0YO0 to 7Y0 Model 0: 00YO0 to 15Y0
Coodinate Y Model 1: 0Y1 to 7Y1 Model 1: 00Y1 to 15Y1
Deviation X Model 0: 0x0 to 7x0
Model 1: 0x1 to 7x1
o Model 0: 0yO to 7y0
Deviation y Model 1: Oy1 to 7yl
Model 0: 0BO to 7B0O
Angle B Model 1: OB1 to 7B1
. Model 0: 00GO to 15G0
Light level G Model 1: 00G1 to 15G1
Number of objects K 00K to 31K
_ MAX: MXD 00MXD to 15MXD
Distance @ F-----—--|--—-—-—-—-—- - - -4 - - - ——m - — |- - ——— - ——— — — —
MIN: MND 0OMND to 15MND
MAX: MXW 00MXW to 15MXW
Lead width |- - - - - - —[- - - - - - - = - - -
MIN: MNW 0OMNW to 15MNW
Lead length MAX: MXL 00MXL to 15MXL
/Lead width 2 MIN: MNL OOMNL to 15MNL
Numeric N NO to N15 NO to N15 NO to N15
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Numerical Calculations

Measurement program
Input types Symbol BGA/CSP Area measurement by binary | Counting quantities
inspection conversion by binary conversion
Number of masks= 1: 00A to 15A
Total area A 0A to 3A Number of masks= 2: 0A to 7A 0A to 3A
Number of masks= 4: 0A to 3A
Number of objects K 0K to 3K 0K to 3K
Area of each label - MAXIMXR TOMXRto3vMXR | ___ __ _ [ _________]
MIN: MNR | OMNR to SMNR
Distance between | MAX:XDX |OXDXto3XDX | _ _ _ _ _ _ _ __ ___|L__________4
gravity centers X MIN: NDX | ONDX to 3NDX
Distance between | MAX:XDY |OXDYto3xpYy | (]
gravity centers Y MIN: NDY | ONDY to 3NDY
Fellet diameter X - MAX.XFX JOXEXt03XFX_ | ___ ___ | _________]
MIN: NFX ONFX to 3NFX
Fellet diameter v |- MAXXFY ToxEytoxey | ]
MIN: NFY | ONFY to 3NFY
Numerical
calculation result N NO to N15 NO to N15 NO to N15
Measurement program
Input types Symbol
: o J Lab_el measuement by Point measurement
binary conversion
Total area A OA to 3A
Number of objects K OK to 3K
Area of each label R ORO000 to OR127---3R000 to 3R127
X coordinate of GX 0GX000 to 0GX127--- 3GX000 to
gravity center 3GX127
Y coordinate of Gy 0GY000 to 0GY127---3GY000 to
gravity center 3GY127
Main axis angle B 0B000 to 0B127---3B000 to 3B127
. 0FX000 to OFX127--- 3FX000 to
Fellet diameter X FX 3EX127
. OFYO000 to OFY127---3FY000 to
Fellet diameter Y FY 3FY127
Perimeter of each CR 0OCRO000 to 0OCR127---3CR000 to
object 3CR127
. 0CX000 to 0CX127--- 3CX000 to
Center point X CX 3CX127
. 0CY000 to OCR127--- 3CY000 to
Center point Y CcY 3CY127
Average light level G 000G to 127G
Counting white . .
objects wC (Count all the objects registered)
Number of RC (Corresponds to the whole number
registers of registers)
Numerical
calculation results N NOto N15 NO to N15
Measurement program Distance and
Input types Symbol : — - angle
Multiple positions Multlplg degreg of measurements
measurement match inspection
Number of objects K 0K to 3K 0K to 3K
Degree of match M 0OMO0O0O0 to 3M127 |OMOO0O to 3M127
Coordinate X 0X000 to 3X127 0X000 to 3X127
Coordinate Y 0Y000 to 3Y127 0Y000 to 3Y127
Density G 0GO000 to 3G127
Auxiliary 1 H1 00H1 to 15H1
Auxiliary 2 H2 00H2 to 15H2
Distance D 00D to 15D
Angle B 00B to 15B
N“me”cri'si?t'cu'at'on NO to N15 NOto N15  |NO to N15
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Numerical Calculations

[1] Display lists on the "NUMERIC CALC" screen
This section displays the "NUMERIC CALC" screen for each measuring program.
The details displayed for "FORMULA" will depend on the "TYPE" selected.

(1) Positional deviation measurement
See page 15-2.

(2) Degree of match inspection

NUMERIC CALC SCREEN COND SAVE Fcierr | The details displayed for "FORMULA" will

INOO-NO7] depend on the "TYPE" selected.

CHG-CALC , ,

DRUNATEST (SETKEY) Selection of type Selection of formula

TYPE [ FORMULA

NOO VATCHM gé-l:l;?)}(_{ M OBJECT TYPE, CALC RESULT,

""" I f~TTTTTTTTTTTTTTTTTTTTTTT CNST, SUM, AVG, CBP, CBM,
CRD-X CRD-Y DEL

INOT ) L feroy L. LVL G

NO2 LLG ABS, SQRT, TAN, ATAN, MAX

----- ---=f--<| NUM-CALINC] |---mmmmmmmmmmmmmm e NUM-CALINC] » SQRT, ' ' '
CNSTIC MIN, DEL

NO3 &

""" L [ | eNs T +0000000,000

S

(3) Lead inspection
NUMERIEC CALC SCREEN COND SAVE

Fcerr | The details displayed for "FORMULA" will
depend on the "TYPE" selected.

[NOO-NO7]

CHG-CALC } ]
(DRUNATEST (SETKEY) Selection of type Selection of formura

TYPE | FORMULA
NOO oBIK OBJ-K OBJECT TYPE,
""" """"DISTANCEMAXMXD TTTTTTTTTTTTTTTTTTTT DISTANCE MAX MXD/MIN MND CALC RESULT,
NO1 DISTANCE MIN MND LEAD WIDTH MAX MXW/MIN MNW | CNST, SUM, AVG,
""" B TTTTTTTTTTTTThTTTTTT LEAD-LENGTH MAX MXL/MIN MNL | CBP, CBM, DEL
Noz LEAD WIDTH MAX MXW
----- ===t --{LEAD-WIDTHMINMNW |} --==-==-=--=--------- ABS, SQRT, TAN,
NO3 LEAD-LENGTH MAX MXL NUM-CAL[NC] ATAN, MAX, MIN,
----- === =~ {LEAD-LENGTHMINMNL [---========-=--=----- DEL
[No4 | [ [WmCANC CNST[C] +0000000,000
CNST[C]

T T e

Noe |

(4) BGA/CSP inspection

NUMERIC CALC SCREEN COND SAVE Fcierr | The details displayed for "FORMULA" will
INOO-NOT] depend on the "TYPE" selected.
CHG-CALC _ _
(DRUNATEST (SETKEY) Selection of type Selection of formula
TYPE | FORMULA TOTAL-AREA-A
INOO_ | =———{7OTALAREAA | oooooooooo . OBJ-K
0BJK OBJECT-AREA MAX MXR
INO1 | | OBJECT-AREAMAX MXR ~ |rommcmmmmcmecceee OBJECT-AREA MIN MNR
NO2 OBJECT-AREA MIN MNR § E:ttg$'w m'lol\\lxl\i(l:':)z( OBJECT TYPE, CALC
""" *7 [ 7| XFILLET-W MAX XFX S BILLET AW MAX XEY RESULT, CNST, SUM,
N3 X FILLET-W MIN NFX v FILLET-W MIN NEY AVG, CBP, CBM, DEL
""" =770 77| Y FILLET-W MAX XFY XPTITCI-| MAX XDxX
NO4 Y FILLET-W MIN NFY -
----- w b PTOH MAX XX X-PTICH MIN NDX
Y-PTICH MAX XDY
l_\l_O_S_ [ I XPITCHMINNDX Y-PTICH MIN NDY
Y-PITCH MAX XDY
NO06 Y-PITCH MIN NDY ABS, SQRT, TAN, ATAN
_____ NUM-CALIN , , , ,
NUM-CALINC] UM-CALINC] MAX, MIN, DEL
NO7
""" """"ESST[C] It | [N +0000000,000
SET=EXEC ESC=BAbr—omr—ormrommo—rro=ror
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(5) Area measurement by binary conversion

NUMERIC CALC SCREEN COND SAVE F C1 BRT

[N0O-NO7]
CHG-CALC
(DRUNATEST (SETKEY)

TYPE | FORMULA
INOO | wt—[TOTALAREAA | __
NUM-CAL[NC]
INOT | foioNsTIe]  fem e
NO
L O N
NN

(6) Objedt counting by binary conversion

NUMERIC CALC SCREEN COND SAVE F Cl BRT

[NOO-NO7]

CHG-CALC

(DRUNATEST (SETKEY)

TYPE | FORMULA

|NOO_ | «——{TOTAL-AREA-A | _ ..
0BJK

LNOT 1L NUM-CALING] | oo
CNST[C]

L N e

INOS | Ll

INO4 |l ..

L O R

INO8 | L.

INO7 Ll

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC

(7) Object identification of binary conversion

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type Silection of formula

OBJECT TYPE, CALC
RESULT, CNST, SUM, AVG,
CBP, CBM, DEL

TOTAL-AREA-A

ABS, SQRT, TAN, ATAN, MAX,

NUM-CAL[NC] MIN DEL

CNST[C] +0000000,000

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type Selection of formula

OBJECT TYPE, CALC
RESULT, CNST, SUM, AVG,
CBP, CBM, DEL

TOTAL-AREA-A
OBJ-K

ABS, SQRT, TAN, ATAN, MAX,

NUM-CAL[NC] MIN DEL

CNST[C] +0000000,000

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type Selection of formura

TOTAL-AREA-A
OBJ-K
OBJCT-AREA-R
C-GRAVS GX/GY
X FILLET-W FX/FY
AX.ANGL[B]
LB-CIRCUMI[CR]
MID-PNT CX/CY

OBJECT TYPE, CALC
RESULT, CNST, SUM, AVG,
CBP, CBM, DEL

NUMERIC CALC SCREEN COND SAVE F Cl BRT
[N0O-NO7]
CHG-CALC
(DRUNATEST (SETKEY)
TYPE | FORMULA
|NOO_ | I TOTALAREAA  J--ccoomcmcocoocaees
o 0BJK
----- ----I--|OBJECT-AREAR
N2 C-GRAVS X GX
""" ===~ ~|c-GRAVS Y GY
NO3 X FILLET-W FX
""" "7 T T|YFILLET-W RY
NO4 AXANGL[B]
""" "~ [ 7 |LB-CIRCUMCR]
INo5 | | |wmoeNTXCX |
MID-PNT Y CY
INO6 | | __|NnumcAUNC] ..
CNST[C]
INO7 | __Lo-lno .
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Numerical Calculations

(8) Point measurement
® When "BINARY" is sele

cted on the ")MODE"

NUMERIC CALC SCREEN COND SAVE F CL BRT

[NOO-NO7]

CHG-CALC

(DRUNATEST (SETKEY)

TYPE | FORMULA

INOO | ——f WHT.CNT/REGNOWRC] | - -~ -~
NUM-CALINC]

AL I ONSTIC] e
NO

R S R N P

The details displayed for "FORMULA" will

depend on the "TYPE" selected.

Selection of type

Selection of fomura

WHT.CNT/REG.NO[WRC]

WHT.CNT[WC],
REG.NO[WRC], NUM-CAL,
CNST,DEL

NUM-CAL[NC]

ABS, SQRT, TAN, ATAN,
MAX, MIN, DEL

CNSTIC]

+0000000,000

® When "AVG-GRAYS" is selected on the "@)MODE"

NUMERIC CALC SCREEN COND SAVE F CLBRT
INOO-NO7]
CHG-CALC
(DRUNATEST  (SETKEY)
TYPE | FORMULA
NOO | =+——|AVGGRAYSIG] | . ...
0BJ TYPES REGLLIST
INOT_ | L |NUMCCALING] oo
N CNSTIC]
INO2 | | NO oo
A

Selection of type

Selection of fomula

AVG-GRAYS[G]

OBJECT TYPE, CALC
RESULT, CNST, SUM,
AVG, CBP, CBM, DEL

WHT.CNT/REG.NO[WRC]

WHT.CNT[WC],
REG.NO[WRC], NUM-CAL,
CNST,DEL

NUM-CALINC]

ABS, SQRT, TAN, ATAN,
MAX, MIN, DEL

CNST[C]

+0000000,000

(9) Multiple positional measurement

NUMERIC CALC SCREEN COND SAVE F Cl BRT
[N00-NO7]
CHG-CALC
(DRUNATEST (SETKEY)
TYPE | FORMULA
INOO_ | =r——[OBIK | ..
MATCHM
INOT | L L_JeRDX oL
NO2 CRD-Y
----- ===} --{NUM-CALINC] [-====-=-mmmmmmmm e
N3 CNSTIC]
_____ SN S VN
INO4 ...
(10) Multiple degree of match inspection
NUMERIC CALC SCREEN COND SAVE F C1 BRT
[N00-NO7]
CHG-CALC
(DRUNATEST (SETKEY)
TYPE | FORMULA
INOO_ | =p—gOBMK | ...
MATCHM
L S 11
CRD-X
INO2 | | _leRDY | ll_.
NO3 NUM-CAL[NC]
----- ----}--{cNsT[C
woa |1
NNR

15-7

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type

Selection of formula

32;‘;_' M OBJECT TYPE, CALC RESULT,
CRD X/Y CNST, SUM, AVG, CBP, CBM, DEL

ABS, SQRT, TAN, ATAN, MAX,

NUM-CAL[NC] MIN, DEL

CNSTI[C] +0000000,000

1
The details displayed for "FORMULA" will .

depend on the "TYPE" selected.

Selection of type

Selection of formula

OBJ-K
MATCH M
LVL G
CRD X/Y

OBJECT TYPE, CALC RESULT,
CNST, SUM, AVG, CBP, CBM, DEL

NUM-CAL[NC]

ABS, SQRT, TAN, ATAN, MAX,
MIN, DEL

CNST[C]

+0000000,000
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(11) Distance and angle measurement

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type

Selection of formula

NUMERIC CALC SCREEN COND SAVE F CLBRT
INOO-NOT]
CHG-CALC
(DRUNATEST  (SETKEY)
TYPE | FORMULA
INOO | —q——[DSTID] | _ ...
ANGL[B]
INOT |l ClauxHL ..
AUX H2
INO2 | L INUMACALING] | omm e
03 CNSTIC]
_____ [ S —— NO S
INO4 | .
INOS | .
INO6 | | ..
INO7 | .
SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC

15-8

DST[D]
ANGL[B]
AUX[H1/H2]

OBJECT TYPE, CALC RESULT,
CNST, SUM, AVG, CBP, CBM, DEL

NUM-CAL[NC]

ABS, SQRT, TAN, ATAN, MAX,
MIN, DEL

CNSTIC]

+0000000,000
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15-3 Final numerical calculations

Final numerical calculations can be set at item "FINAL NUM-CALC" on the menu tree.
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.”

® How to display the final numerical calculation
screen.
Open the sub menu for "TYPEXx" on the menu tree
and select "FINAL NUM. CALC." Then press the
SET key.

@ Settings on the final numerical calculation screen.

The display positions of each item selected are the
same as in section "15-1 Numeric calculations for
each measurement program"

5> See the next page for the display details.

15-9

SELECT OBJECT TYPE COND F C2 BRT
OBJECT TYPE COND ANOO
B TYPEQO
— TYPE RUN COND ANO1
— IMAGE-ADJ
%: MEA-CND(CAMERAL) ANO2
+}— MEA-CND(CAMERA?)
— FINAL NUM.CALC AN03
— FINAL OUTPUT COND ANO
I — OBJ-TYPE I/0
L— OBJ-TYPE SYS. ANOS
“—TYPE(NEW)
ANO6
ANO7

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

NUMERIC CALC SCREEN COND SAVE F CLBRT
[NOO-NO7]

CHG-CALC c D F E
(DRUNATEST  (SETKEY)

TYPE | FORMULA

ANOO| N |-+0000002.0000

ANOT| AN \OXO0:*NOO

0000400.0900~-+0000410.0
ANO2
_____ S AN N
ANO3 | |MEAS-CAL-RESULT[N] [ X
""" A-CAL-RESULT[AN] | | OBJECT TYPE
[ANO4 [ INUM-CALINC] | enst
CNSTIC] | sum
|ANOS | [No AVG
cBp
(ANO6| | CBM
ANo7| [t i SRR

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FU

NC
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"CHG-CALC"

Move the cursor to the "CHG-CALC" item. Each time you press the SET key the display in the
leftmost column will alternate between "NOO to NO7" and "NO8 to N15."

@ Run A TEST

Pressing the SET key will store the setting details as well as run a test
The numerecalresults of the tests will be displayed at position [F] and the OK or NG judgment
will be dislayed at position [E].

A: TYPE

B:

Select the type of data being calculated.

FORMULA

A number of style settings are used. The stylle type is selected using the left and right keys and
the numerical values are interd using the up and down keys.

The details displayed for "FORMULA" will depend on the "TYPE" selected.

Selected of type

MEAS-CAL-RESULT[N] OBJECT TYPE, CNST, SUM, AVG, CBP,
A-CAL-RESULTI[AN] CBM, DEL

NUM-CAL[NC] ABS, SQRT, TAN, ATAN, MAX, MIN, DEL
CNSTIC] +0000000,000 (second line is not displayed)

Note: When "SUM" (total) or "AVG" (average) is selected for calculating the results, specify the
range from O to 15.

C: UPR&LOW LIMIT

Enter the upper and lower limits for making a judgment

D: OUTPUT

Setting the output of the calculation results.
Based on the settings at items "TYPE" and "FORMURA," the number of styles may be entered
as follows.

OBJECT TYPE Number of styles

MEAS-CAL-RESULT [N]
(Results of the calculations

01NOO to 01N15 (Calculation result for measurement 0, camera 1: NOO to 15)
02NO0O0 to 02N15 (Calculation result for measurement 0, camera 2: NOO to 15)
10NOO to 10N15 (Calculation result for measurement 1: NOO to 15)
20NO00 to 20N15 (Calculation result for measurement 2: NOO to 15)
30NO0O0 to 30N15 (Calculation result for measurement 3: NOO to 15)
40NO0O to 40N15 (Calculation result for measurement 4: NOO to 15)

for measurements)

A-CAL-RESULT [AN]

(Results of final calculations) ANOO to AN15

NUM-CAL [NC] ABS / SQRT / TAN / ATAN (00 to 15)
(Numerical calculations) MAX/MIN (00 to 15)

CNST [C] (Constant) -9999999.99 to +9999999.99
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15-4 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 5> See Chapter 16: PC Function.)

Image 0 X coordinate difference

7 Object to be measured
/ '
) o | Point detected in image 1
Point detected in image 0 (register number 01, model 0)
(register number 00, model 0) /

™~ Image 1

Y coordinate difference

(1) Image setting
After specifying the images, return to the "MEA CND" screen for the degree of match inspection.

(2) Operations on the "MEA CND" screen

Press the TRG/BRT key to move the cursor to the [meac\D  SCREEN COND SAvE F CL BRT
upper function menu. Select "COND" and press TG FREPRGC
the SET key. Select "NUM-CALC" from the popup %DTECT PRECISION STANDA REG COND
menu and then press the SET key. REGISTERNO.  00(0-15) EVALUATION
@MoDE 1P-SCH
DST&ANGL
@SEARCH YES NUM-CALC
(B®MATCHING AVG-GRAYS ouT
REGISTER NO. 00(01/0210304/05(060708|09[1 01 1[12[13[14/1 5|
®MDLO S [ XXX XX X XXX
@MpL 1 XX XXX XXX XXX XXX

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(3) Operations on the "NUMERIC CALC" screen NUMERIC CALC SCREEN COND SAVE F CLBRT
1. Select position "A" (2nd cell in the "TYPE" [NOO-NOT]
column) on the "N0OQ" line using the up and CHG-CALC
down arrow keys. Select "CRD-X" from the ORUNATEST  (SETKEY)
popup menu and then press the SET key. TYPE | FORMULA
2. Move the cursor to position "B" (2nd cell in the L NOO. N Y L
"FORMULA" column) and press the SET key.  [Nog KA CALC RESULT
"00X0" will be displayed in the "FORMULA" [ S | JONsT T
column. Select a digit using the left and right ~ [No2. | __ [ |erpx - i\t’g" ______________
arrow keys. Press the SET key. Then change E CRD-Y — cap
the selected digit "01X0" by using theupand |- R it VN e |TTTTTTTTC
down keys. NO4 NUM-CALINC] ™
""" =TT eNSTIC] --
NOO_|__X _|01X0
------------------------------------------------ NO5 NO
+0000000.00~+0000000.00  --- e
. . . NO6
"01X0" is referring to the X coordinate of |77~ B e
register number 01 (image 1) and model O. INo7 |
SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC
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Press the SET key, the cursor will move to the right. Press the SET key again and a popup

menu will appear. Select the "-" and press the SET key.

- The cursor will appear to the right of the "-." Press the SET key and a popup menu will appear.
Select a "TYPE" and press the SET key.

5> 00XO0 will be displayed in the formulafield

NOO_| __X _|01X0—-00X0

+0000000.00~+0000000.00

00x0 refers to the X coordinate of the detection point in model O, stored in register NO.0O(image
0).

3. Move the cursor to the 2nd line using the up and down arrow keys and set the upper limit value
using the left and right arrow keys. Then press the SET key. Then select a digit to change using
the left and right arrow keys. Repeat this procedure to set the value to +160.0000 and then press
the SET key.
+0000000.oooo~+00001Q()\x)000

Upper limit

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.

+000014o.ovcgo~+0000160.oooo

Lower limit
5> +0000140.0000 to+0000160.0000 will be displayed in the lower and upper limit fields.

4. Move the cursor to the "N01" line and the "TYPE" column using the up/down keys.
- Asdescribed in steps 2 to 3, enter 01YO0 to 00YO in the formula field, and inter +0000090.0000
to +0000095.0000 in the upper and lower limit fields.

NOO_| . _X _|01X0-00X0

+0000140.00~+0000160.00
NO1 Y__]01Y0-00Y0

+0000090.00~+0000095.00

5. Move the cursor to the "1)RUN 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.
5> The evaluation result (OK/NG) of the calculations will be displayed.

NOQ_| __X__|01X0—00X0

+0000140.00~+0000160.00 +0000147.00 OK
NO1 Y _|01Y0-00Y0

+0000090.00~+0000095.00 +0000091.00 OK

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

6. Press the ESC key to return to the "MEA-CND" setting screen.

15-12



Numerical Calculations

(4) Operation on the "OUTPUT COND" screen

1.

On the "MEA CND" setting screen, press the MEACND _ SCREEN COND SAVE F Cl DRK
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and (DDTECT PRECISION STANDARD
then select the "OUT" item and press the SET %;ZGD':TER No. 2‘;(03;1:) 'FZAE%'ZROENEROC
key. @SEARCH YES E‘é’;;‘:\m?“
(BMATCHING AVG-GRAYS NUM-CALC
out
REGISTER NO. 0001/020304/05/060708/09(1 U T[T ZT3[1 419
®WDLO S XXX X XXX XX XXX XX X
@wmpL1 I R e o e R R A e R R R
Select the "INPUTOQ" line and row 0. Then OUTPUT COND SCREEN SAVE F CLBRT
press the SET key. Select "NUM-CAL[NC]"
from the popup menu and press the SET key. Column No.
0 1 2 3 4 5 6 ouT
INPUTOO
LOGIC 4k
INPUTO1 MATCH M JF
LoGIC CRD-X .
INPUTO2 CRD-Y
LOGIC LVL G 1 L
. - INPUTO3 NUM-CALING
Move the cursor to the "LOGIC" line on the LOGIC AUX.RLY-[C )| Loe
same row and press the SET key. Select "} | inpuT04
from the popup menu and press the SET key. :_I\IODGI:‘IC'OR

The logical condition will be displayed in the leftmost column of the LOGIC row under INPUT 0.
[PAGEO] O 1 2 3 4 5 6 7  OUTPUT

INPUTO NOO

ogc 4 — — — — — — —

- NOO refers to the NOO calculation result, that was entered on the "NUMERIC CALC" screen.

Select the "INPUTO00" line and row 1. Then press the SET key. Set "NUM-CAL[NC]" using the
same procedures as in Steps 2 and 3 above. Since "N0O0" will appear first, press the SET key
and change "N00" to "NO1," using the up/down/left/right arrow keys.

[PAGEO] 0 1 2 3 4 5 6 7 OUTPUT
INPUTO NOO NO1
togc 4+ 4p — — — — — —

Move the cursor to the "OUT" row using the left and right arrow keys, and press the SET key.
Select "AUX-RLY" from the popup menu and press the SET key.

A list of auxiliary relays will be displayed. Select "C000" using the up and down arrow keys and
press the SET key.

> The output coil for INPUT 0 will be displayed. AUX-RLY Use place

[PAGEO] O 1 2 3 4 5 6 7 ouTpuT €000 MEAS1/OUTPUT COND

INPUTO NOO  NO1 C000 ggg; Eg

oec 4+ 4 — — — — — — & 5 o

" " . co04  NO

. Press the ESC key to move to the "MEA-CND" setting screen. C005 NO

C006 NO

Co007 NO
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(5) Operations on the "FINAL OUTPUT COND" screen
1. Select "FINAL OUTPUT COND" on the "SELECT OBJECT TYPE SELECT OBJECT TYPE COND
COND" screen, to display the final output conditions screen.

OBJECT TYPE COND
- TvpE0o
— TYPE RUN COND
— IMAGE-ADJ
[}~ MEA-CND(CAMERAL)

MEASO
POSI-CORRECT
MEAS (NEW)

[} MEA-CND(CAMERA?)
— FINAL NUM.CALC
— FINAL OUTPUT COND
— OBJ-TYPE 110

— OBJ-TYPE SYS.

L TYPE(NEW)

2. Move the cursor to "INPUTO00" and row O, and [ 507pUTCOND SCREEN SAVE F CLBRT
press the SET key. Select "AUX. RLY-C."
from the popup menu and press the SET key.

0 1 2 3 4 5 6 7 OUT

INPUTO0
LOGIC \ /
INPUTO1 AUX.RLY-C OUTPUT Y

LOGIC EXT-INP X AUXRLY-C
INPUTO02 TMRTM TMR T™M

LOGIC CNTRCN CNTRCN
INPUTO3 N DEL

LOGIC

INPUTO4 OUTPUT Y
LOGIC
INPUTO5
LOGIC
INPUTO6
LOGIC
INPUTO7
LOGIC

SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

> The following logical symbol will be displayed in the left most column of INPUT 0.

[PAGEO] 0 1 2 3 4 5 6 7 OUTPUT
INPUTO  CO000
togc 4 — — - - — — —

3. Move the cursor to the "OUT" row using the left and right arrow keys, and press the SET key.
Select "OUTPUT Y" from the popup menu and press the SET key.

4. Now, a list of the Y outputs will be displayed. Select "Y0" using the up and down arrow keys, and
press the SET key.
> The output coil for INPUT 0 will be displayed.

[PAGEQ] 0 1 2 3 4 5 6 7  OUTPUT YOUTPUT  Use place
Illilgg:;) (_;|0|80 o o o o o o o g ii ;IgIAL OUTPUT COND
Y2 NO
5. Press the TRG/BRT key to move the cursor to the upper function Y3 NO
menu. Then select "SCREEN" and press the SET key. Select "OPS- va NO
MENU" from the popup menu and press the SET key. Y5 NO
o> Select the operation screen. ﬁ Eg
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(6) Degree of match inspection
Press the TRG/BRT key, and the will calculate the X-Y coordinates of the detection points in images 0
and 1, and then evaluate and output the results.

(TYPEOQO) F C1 BRT

OK o

MEAS XXXXms 2001-10-14 10:38
MEASUREMENT 1 CHK-DEG-MATCH

REGISTER N00(0~15)
MO0=+09735 OK
X0= 090.0 OK
YO0= 092.0 OK
GO0= 018.0 OK

XO~700000000 YO~7M000O0 READYD

MNU-CHG MAIN-COND CHG-%@ COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

If the difference in the X and Y coordinates is within the range set on the numeric
calculation menu, YO will be turned ON, and a filled box B will be displayed. If the
difference is not within the range, YO will be turned OFF, and an empty box [J will be

displayed.
Noo ot o000 If the result is within the range
Output conditons 4 4p — — — — — — > '
P AF Ak ] NOO and NO1 will be turned ON
c (}oo Y00 (OK), the auxiliary relay C000
. " will be turned ON, and output
Final output conditons 4Fp — — — — — — — < v00 will be turned ON.
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CChapter 16: PC Function

)

16-1 Outline

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 1V-S30. Then it outputs the results of the calculations performed by the
circuit.
Use of the PC function enables the 1V-S30 to output measurement results to an external equipment
such as a lamp by itself, without the need for an external PC.

16-2 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.

C POWFI.'I’ ON )

Power ON sequence

-l

Input refresh

Ladder circuit calculation (final output conditions)
Ex. : X0 cooo Y00

Output refresh

Has a measurement start
input signal been received?

Image processing for measurement 0 using camera 1

Ladder circuit calculation
(based on output conditions for measurement 0 of camera 1)

Ex.: ;om0 No1 €000
—t
oxo NO2 CO001

C000

1

Measurement processing for measurement O 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

Ladder circuit calculation (based on output conditions for measurement 2)

Measurement processing for measurement 3

Ladder circuit calculation (based on output conditions for measurement 3)

Measurement processing for measurement 4

Ladder circuit calculation (based on output conditions for measurement 4)
J

16-1

PC scan
cycle

Measurement
processing
cycle
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[1] Power ON sequence
The parallel output terminals (YO 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 (YO 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 O 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.
Ifitis 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.

B The relationship between the ladder circuit in the measurement processing
cycle and the ladder circuit in the PC scan cycle

~— Measurement processing cycle ladder circuit (measurement output conditions) —

Measurement O - camera 1
(Positional deviation Measurement 1 Measurement 2
measurement) (Binary area measurement) (Point measurement)
| oMo C000 | | 00A coo1 | | Poo0O co02 |
1 M) 1 M) 1 M)
| 1T N\ 11 Y L N\
Degree Auxiliary Total Auxiliary Point Auxiliary
of match  relay area  relay relay
v oy v
PC scan cycle | C000 C001 CO002 Y00 |
ladder circuit —— — O
(final output conditions) | External|
output

- 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 O 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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16-3 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) How to display the output conditions setting screen.
There are two methods for displaying the output conditions setting screen, as follows.

1. On the menu tree, open the sub menu at
"MEASO1(POSI-DEVIATION)." Press the SET
key on the "OUT-COND" line.

2.0n the screen used for selecting the
measurement program, or on the screens
used for setting the measurement conditions
or the register conditions, press the TRG/BRT
key to move the cursor to the upper function
menu. Then, move the cursor to the "COND"
and press the SET key. Select "OUT" from the
popup menu.

16-3

SELECT OBJECT TYPE COND F CLBRT
OBJECT TYPE COND
B TYPEOO INPUTO
| TYPE RUN COND LOGIC
L IMAGE-ADJ INPUTL
[+ MEA-CND(CAMERAL) LOGIC
— MEASO INPUT2
— POSI-CORRECT LOGIC
| MEASO(POSI-DEVIATION) INPUT3
IMG PRE-PROC LOGIC
MEAS CND INPUT4
REG-COND(S) LOGIC
REG-COND(S) INPUTS
EVALUATION COND LOGIC
DISTANCE&ANGLE COND INPUTS
NUM-CALC LOGIC
OUT-COND INPUT7
L MEAS(NEW) LOGIC
1 MEA-CND(CAMERA2)
[EFINAL NUM.CALC
FINAL OUTPUT COND

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE

F C1DRK

(DMEAS SELECTION  0(0~7)

IMG PRE-PROC
REG-COND(S)
EVALUATION
DST&ANGL
NUM-CALC
out

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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(2) How to specify the input conditions for ladder circuit diagrams

1. While "CHANGE INPUT" is selected, each OUTPUTCOND ~ SCREEN SAVE F Cl BRT
press of the SET key will change the display in | ipuToo-07
the leftmost row. The display will cycle through CHANGE INPUT Column No. Oto 7
the following choices: "INPUTOO to INPUTO7," INPUTO0 oo 2 ¥ 4 5 6 7o
"INPUTO8 to INPUT15," and "INPUT16 to LOGIC Ik —— 7
INPUT19." When the input group you want is INPUTOL
displayed, press the down arrow key to move h?pi?oz —
vt di ; Row No.
the cursor to the ladder circuit display section. LOGIC OWNO- | crDx
INPUTO3 CRD-Y Ladder circuit
2. Move the cursor to a line number (INPUTxx) LOGIC DEV-x display area
and a row using the up/down/left/right arrow v DEVy
keys, and press the SET key. Select a type to INPUTOS ANGL-8
input from the popup menu. LOGIC NUM CALINC]
- INPUTO AUXRLY-C
> The input types for each measurement v
rogram are shown on pages 16-6 to 16-7.
prog bag INPUTO7 This display varies with each
LOGIC measurement program. .
Page 16-9 to 16-10.
Note: "00M0" means the following: = Page °
oMo — MATCH MO (0~1) SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC
- CRD-X (0~1)
- CRD-Y (0~1)
- DEV-x0 (0~1)
- DEV-y0 (0~1)
- ANGL-BO (0~1)
- NUM-CAL[NC]00  (0~15)
L - AUX.RLY-C000 (0~127)
[ -0to3: BGA/CSP inspection, object counting by binary conversion, object
identification by binary conversion, multiple position measurement,
degree of match inspection.
-0to 7: Positional deviation measurement
-0to 15: Degree of match inspection, lead inspection, area measurement
by binary conversion, distance and angle measurement
- 0to 127: Point measurement (average)
L__ - 0to 255: Point measurement (binary conversion)
3. After selecting an input type, press the SET OUTPUTCOND  SCREEN SAVE F CL BRT
key and move the cursor to a logic line. INPUT00-07
CHANGE INPUT
0 1 2 3 4 5 6 7 0UT
INPUTOO 00Mo
LOGIC 44—
INPUTOL
LOGIC \
INPUT02
LOGIC
INPUTO3 1k
LOGIC g
INPUTO4 —
LOGIC . L
INPUTO5
LOGIC DEL
INPUTOB
LOGIC
INPUTO7
LOGIC
SET=SELECT LOGIC SYMBOL SEC=BACK SEL=CHNG IMG TRG=FUNC
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4. Press the SET key and select a logic symbol from the popup menu.

Logic symbol

Function

—I

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)

brought forward.)

Deletes a contact on the cursor. (Contacts after the deleted contact will not be

Note: This symbol cannot be used on the first row.

Used to create an OR circuit.

L
J

Used to create an OR circuit

DEL brought forward.)

output relay will be deleted.

Deletes the contact on the cursor. (Contacts after the deleted contact will be

When a contact exists only on the first row, if the contact is deleted, also the

(3) How to specify the output conditions for ladder circuit diagrams

MOVG the cursor to the "OUT" row for the desired OUTPUT COND SCREEN SAVE F Cl BRT
line number and press the SET key. Press the NPUTO0DT
SET key wh|lg Fhe cursor is on "AUX-RLY" and CHANGE INPUT
select the aux.lllar.y relays you want to use from 01 2 3 4 5 & 7 ouT
the table that is displayed. INPUTO0 00M0
Note: Only the lines which have a specified input h?p%gm -
signal can be selected for output. LOGIC AUKRLY s plce
INPUTO2 ...
Creation example: h?p%?os €000 NO
0 1 3 4 5 6 7 o LOGIC €001 NO
INPUTO0 ~ OOMO €000 INPUTOA c002 NO
LOGIC _ — — — — L0GIC 003 NO
NpuTos  C004 NO
INPUTO6 cooe NO
LOGIC €007 NO

(4) Creating a ladder circuit is complete

Create a ladder circuit for the page numbers registered in step (1), repeating the operations in

steps (2) and (3).

Creation example:

0 1 2 3 4 5 6 7 oOuUT
INPUTO 00MO C001 €000
LoGIC I
INPUT1 0X0
LoGIC —4F—-
INPUTZ NO1 NO2 €001
LOGIC o e e
INPUT3 NO3 NO4
LOGIC

HFHF-

Note: Output relays cannot be used in series on a ladder circuit. Change circuit a to circuit b.

X

Circuit a

Circuit b

O

C001 C010

Co11
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B Kinds of input signals in each measurement program

Measurement program
Kind of input | Symbol | Positional deviation Degree of match ~ Lead Point
measurement inspection Inspection | measurement
Degree of M Model 0: 00MO to 07MO |Model 0 : 00OMO to 15M0
match Model 1: 00M1 to 07M1 |Model 1 : 00M1 to 15M1
Coordinat Model 0: 00X0 to 07X0 [Model 0 : 00X0 to 15X0
oordinate X Model 1: 00X1 to 07X1 [Model 1 : 00X1 to 15X1
di Model 0: 00YO to 07YO0 |Model 0 : 00YO to 15Y0
Coordinate Y | Model 1: 00Y1 to 07Y1 [Model 1 : 00Y1 to 15Y1
. Model 0: 0x0 to 7x0
Deviation X Model 1: 0x1 to 7x1
L Model 0: 0yO to 7y0
Deviation y Model 1: Oy1 to 7yl
Angle B 0B to 7B
Liaht level G Model 0 : 00GO to 15G0
gntieve Model 1 : 00G1 to 15G1
Number of K
objects 00K to 15K
Distance D 00D to 15D
Lead width W 00w to 15W
Lead length
/ lead width 2 L O0L to 15L
Binary point P00O0 to P255
Average light
level point PO0O0 to P127
Numerical
calculation results N NO to N15 NO to N15 NO to N15 NO to N15
Auxiliary relay N CO000 to C127
Measurement program
Kind of input |Symbol Area measurement Object counting Object
P y .BGA/%.SP by binary by binary identification by
Ilpieeln conversion conversion |binary conversion
Number of masks=1: 00A to 15A
Total area A 0A to 3A  |Number of masks=2: 0A to 7A A to 3A A to 3A
Number of masks=4: 0A to 3A OAto3 OAto3
Number of objects K OK to 3K OK to 3K OK to 3K
Area of each ORO000 to OR127
label R | OMXR103MXR --3R000 to 3R127
Fillet diameter X FX OFX to 3FX
Fillet diameter Y FY OFY to 3FY
Distance between
gravity centers X DX | ODX to 3DX
Distance between
gravity centers Y DY | ODY to 3DY
Numerical
calculation results N NO to N15 NO to N15 NO to N15 NO to N15
Auxiliary relay C C000 to C127
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) ) Measurement program
Kind of input Symbol ; - . : ;
Multiple positions measurement | Multiple degree of match inspections
Number of objects K OK to 3K OK to 3K
Numerical calculation results N NO to N15 NO to N15
Auxiliary relay C CO000 to C127
Kind of input Symbol | Distance and angle measurement *
Auxiliary H O0H to 15H
Distance D 00D to 15D
Angle B 00B to 15B
Numerical calculation results N NO to N15
Aucxiliary relay C C000 to C127

* 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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W Auxiliary

relay CO00 to C127

The functions of the auxiliary relays (C000 to C127), which can be used for input and output signals, are
explained below.

Relay No.
(relay name)

Function

Use for input signals |

Use for output signals

C000 to C109

- Relays for internal calculation

start input)

(internal - For the final output conditions, relays also used for output in the measurement
calculation) processing cycle can be used.
C110 Normally OFF
C111 _ - When C111 is ON, C000 to C109 are cleared.
- Turned ON when all of the evaluation items have
been judged OK, and turned OFF if any single item
. has been judged NG.
Cl112 (F_lnal - If C116 is not used, OK/NG will be displayed on
evaluation - - -
result) the operation screen which correspons to ON/OFF
of C112. *
- If an error occurs (C118 is turned ON),C112 will be
turned OFF (NG).
- When C113 is ON, continuous measurements will
C113 be executed.
(Continuous (Ex) When X0 is ON,continuous measurements
measurement will be executed.

X0 C113

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.

- The same signal as the READY signal is output

monitor error)

cameras 1 and 2 separately. This relay is turned
OFF when either one of them exceeds the upper or
lower level.

termination)

C118 - Turned ON when a measurement processing error
(meas_urement occurs.(However, except the end code 34/35/36/3E.
operation error)| > See page 20-4.)

C119 - Turned ON upon termination of measurement
(measurement | processing, and turned OFF when a measurement

start input signal is given.

C115 internally.

- If an output signal is passed to C116, the display of
the OK/NG result on the operation screen will
depend on the ON/OFF state of C116.

(Ex.)"OK" is displayed on the operation screen
C116 - when C000 is ON, and "NG" when the C000
(programmable is OFF
output) : C000 C116

- If C116 relay is not used, the display of the OK/NG
result will depend on of the final evaluation result
(C112). *

- Turned OFF when the illumination exceeds the
upper or lower warning level of the illuminance
Cl17 monitor set on the "MONITOR LIGHT LVL" menu.
(lluminance | warning light levels can be set for each of the

C120 to C127
(counter reset)

- Do not use these relays for input signals.

- They are turned ON to reset counters CNO to CN7.
C120 to C127 correspond to CNO 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 5> See
page 16-14.)

* OK/NG displayed on the operation screen 5> See page 1-10.
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[2] A list of the "OUTPUT COND" screen displays
Shown below are the "OUTPUT COND" screen displays for each program.

(1) Positional deviation measurement
5> See page 16-4.

(2) Degree of match inspection

OUTPUT COND SCREEN SAVE F C1 BRT

INPUT00-07
CHANGE INPUT

0 1 2 3 4 5 6 7 out
INPUTO0 -
LOGIC MATCH M
INPUTO1 CRD-X
LOGIC CRD-Y
INPUT02 VLG

LOGIC NUM-CALINC]

INPUTO3 AUXRLY-C
LOGIC

INPUTO04
LOGIC
INPUTO05
LOGIC
INPUTO6
LOGIC
INPUTO7
LOGIC

SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

(4) BGA/CSP inspection

OUTPUTCOND ~ SCREEN SAVE F C1BRT
INPUTO0-07

CHANGE INPUT

0o 1 2 3 4 5 6 7 OUT

INPUT00 -
LOGIC TOTAL-AREA-A
INPUTOL 0BJK
LOGIC OBJECT-AREA-R
INPUTO02 FILT-X FX
LOGIC FILT-Y FY
'L“é)":llw GRAV C DIST DX
INPUTOS GRAV C DIST DY
LOGIC NUM-CALINC]
INPUTOS AUXRLY-C
LoGIC
INPUTO06
LoGIC
INPUTO?
LoGIC
SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

16-9

(3) Lead inspection

OUTPUTCOND ~ SCREEN SAVE F CLBRT
INPUT00-07

CHANGE INPUT

0 1 2 3 4 5 6 7 0UT

INPUTOO -~
LOGIC 0BJK
INPUTOL DST-D
LOGIC LEAD WIDTH W
INPUT02 LEAD LENGTH L
LOGIC NUM-CALINC]
INPUTO3 AUXRLY-C
LOGIC
INPUTO4
LOGIC
INPUTOS
LOGIC
INPUTOS
LOGIC
INPUTO?
LOGIC
SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

(5) Area measurement by binary conversion

OUTPUT COND SCREEN SAVE F C1 BRT

INPUTO0-07
CHANGE INPUT

0 1 2 3 4 5 6 7 out
INPUT00 -~
LOGIC TOTAL-AREA-A
INPUTO1 NUM-CALINC]
LOGIC AUX.RLY-C
INPUT02
LOGIC
INPUTO3
LOGIC
INPUTO4
LOGIC
INPUTO5
LOGIC
INPUTO6
LOGIC
INPUTO7
LOGIC

SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

16
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(6) Object counting by binary conversion

(7) Object identification by binary conversion

OUTPUT COND SCREEN SAVE F Cl1 BRT OUTPUT COND SCREEN SAVE F Cl1 BRT
INPUT00-07 INPUT00-07

CHANGE INPUT CHANGE INPUT

o 1 2 3 6 7 ouUT 1 2 3 6 7 ouT

INPUT00 - INPUT00 -
LOGIC TOTAL-AREA-A LOGIC TOTAL-AREA-A
INPUTOL OBJK INPUTOL 0BJK
LOGIC NUM-CALNC] LOGIC OBJECT-AREAR
INPUTO2 AUX.RLY-C INPUTO2 NUM-CALINC]
LOGIC LoGIC AUXRLY-C
INPUTO3 INPUTO3
LOGIC LoGIC
INPUTO4 INPUTO4
LOGIC LoGIC
INPUT05 INPUT05
LOGIC LoGIC
INPUT06 INPUTO6
LOGIC LoGIC
INPUTO7 INPUTO7
LOGIC LoGIC
SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

(8) Point measurement

® When "BINARY" is selected in "MODE" line.

® When "AVG-GRAY" is selected in "MODE"

lBibutconD  SCREEN SAVE F C1 BRT OUTPUTCOND ~ SCREEN SAVE F CLBRT
INPUTO00-07 INPUT00-07
CHANGE INPUT CHANGE INPUT
0 1 2 3 6 7 out 1 2 3 6 7 OuT
INPUT00 -~ INPUTO0 -
LOGIC BIN-PNT-P LOGIC AVG-GRAY G
INPUTO1 NUM-CALINC] INPUTO1 NUM-CAL[NC]
LOGIC AUXRLY-C LOGIC AUXRLY-C
INPUT02 INPUTO2
LOGIC LOGIC
INPUTO3 INPUTO3
LOGIC LOGIC
INPUTO4 INPUTO4
(9) Multiple positions measurementl| (10) Multiple degree of match inspections
OUTPUT COND SCREEN SAVE F C1 BRT OUTPUT COND SCREEN SAVE F Cl BRT
INPUT00-07 INPUTO00-07
CHANGE INPUT CHANGE INPUT
o 1 2 3 6 7 ouT 1.2 3 6 7 OUT
INPUT00 - INPUTOO -~
LoGIC 0BIK LOGIC OBJ-K
INPUTO1 NUM-CALINC] INPUTO1 NUM-CALINC]
LOGIC AUX.RLY-C LOGIC AUX.RLY-C
INPUT02 INPUT02
LoGIC LoGIC
INPUTO3 INPUTO3
(11) Distance and angle measurement
OUTPUTCOND ~ SCREEN SAVE F CLBRT
INPUTO00-07
CHANGE INPUT
o 1 2 3 6 7 ouT
INPUT00 -~
LOGIC AUXH
INPUTO1 DST-D
LOGIC ANGL-B
INPUT02 NUM-CALNC]
LocIC AUXRLY-C
INPUT03
LOGIC
INPUTO4
LOGIC
INPUT05
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[3] Procedure for creating the final output conditions in a ladder circuit
This section describes the ladder circuit creation procedures for each object type number.

(1) How to display the final output conditions setting screen

1. Select an object type from 00 to 15 on the
menu tree and then move the cursor to "FINAL
OUTPUT COND." Press the SET key.

2. The "OUTPUT COND" screen will appear.

16-11

SELECT OBJECT TYPE COND F CL BRT
OBJECT TYPE COND
EFTYPED INPUTO
—TYPE RUN COND LOGIC
— IMAGE-ADJ INPUTL
1 MEA-CND(CAMERAL) LOGIC
+1- MEA-CND(CAMERA?) INPUT2
| FINAL NUM.CALC LOGIC
— FINAL OUTPUT COND INPUT3
|— OBJ-TYPE IO LOGIC
L OBJ-TYPE SYS. INPUT4
L TYPE(NEW) LOGIC
INPUTS
LOGIC
INPUT6
LOGIC
INPUT7
LOGIC

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

OUTPUT COND SCREEN SAVE F C1 BRT

INPUTO0-07

CHANGE INPUT
0 2 3 4 5 6 7 out

INPUTOO
LOGIC
INPUTOL
LOGIC
INPUTO2
LOGIC
INPUTO3
LOGIC
INPUTO4
LOGIC
INPUTO5
LOGIC
INPUTO6
LOGIC
INPUTO7
LOGIC

SET=EXEC SEC=BACK SEL=CHNG IMG TRG=FUNC
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(2) How to specify the input conditions for ladder circuit diagrams

1. While "CHANGE INPUT" is selected, each OUTPUTCOND  SCREEN SAVE F ClBRT
press of the SET key will change the display in | inputoo-07
the leftmost row. The display will cycle through CHANGE INPUT Column No. 0 to 7
the following choices: "INPUTOO to INPUTO7," INPUTO0 O%MO 12 3 4 5 6 70U
"INPUTOS8 to INPUT15," "INPUT16 to oo X ARe— — — — -
INPUT23," and "INPUT24 to INPUT31." When INPUTO1
the input group you want is displayed, press |Lr3p0u|$oz —
the down arrow key to move the cursor to the L0GC RowNo. 1 NP X
ladder circuit display section. INPUTO3 TMRTM Ladder circuit
Locic CNTRCN display area
2. Move the cursor to a line number (INPUTxx) 'LNOPGUIEO“ AN
and a row using the up/down/left/right arrow INPUTOS OuTPUTY
keys, and press the SET key. Select a type to LOGIC
input from the popup menu. 'LNOPGUIEOG
INPUTO7
LOGIC |
SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC
3. After selecting an input type, press the SET OUTPUTCOND  SCREEN SAVE F CL BRT
key and move the cursor to a logic line. INPUT00-07
CHANGE INPUT
4. Press the SET key and select a logic symbol NPUTOO o ! 2 8 4 5 8 7O
from the popup menu. LOGIC 5 -
INPUTO1
LOGIC \
INPUTO2
LOGIC
INPUTO3 _| l_
Lo6IC =L
INPUTO4 —_—
LOGIC 1 L
INPUTO5
LOGIC DEL
INPUTO6
LOGIC
INPUTO7
LOGIC
SET=SELECT LOGIC SYMBOL SEC=BACK SEL=CHNG IMG TRG=FUNC

Logic symbol Function
—| I— a contact on a series circuit (ON, when the evaluation result is OK)

—/l/IL b contact on a series circuit (OFF, when the evaluation result is OK)

Deletes a contact on the cursor. (Contacts after the deleted contact will not be
16 —— | brought forward.)
Note: This symbol cannot be used on the first row.

L Used to create an OR circuit.

Used to create an OR circuit

Deletes the contact on the cursor. (Contacts after the deleted contact will be
DEL brought forward.) _ _ _

When a contact exists only on the first row, if the contact is deleted, also the
output relay will be deleted.
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(3) How to specify the output conditions for ladder circuit diagrams

Move the cursor to "OUT" and press the SET key. Select a target for the output signals from the

popup menu. Detail of the registration table that will appear varies, depending on the target selected

When "AUX.RLY-C" is selected

OUTPUT COND SCREEN SAVE F C1 BRT

INPUT00-07
CHANGE INPUT
0o 1 2 3 4 5 6 7 our

INPUTO0 00MO

Loaic e e OUTPUTY—J

'L'\(')Péjllm """"""""""""""""" AUX-RLY-C -

NPTz vepkee TWR TM

e am o o
001 NO

tocic 002 NO

INPUTO4 008 ‘o

LOGIC

INPUTOS coo4 NO

L0GLC 005 NO

INPUTOG €006 NO

LOGIC Cc007 NO

INPUTO7 77" TTTTTTTTTTTmmmmmmmssmmsssees

LOGIC

for output.

When "OUTPUT Y" is selected
OUTPUTCOND ~ SCREEN SAVE F Cl BRT
INPUTO0-07

CHANGE INPUT
0 1 2 3 4 5 6 7 oOUT
INPUTOO 00MO ).
LoGIC LS e B
INPUTOL = - oo e OUTPUT Y
LoGic AUX-RLY Use place AUX-RLY-C
INPUTO2 = - oL TMRTM
LoGIC Yo NO CNTRCN
INPUTO3 V1 NO DEL
LoGIC v2 NO
'L“épé’lgo“ v3 NO
Y4 NO

INPUTOS v \o
LoGIC . o
INPUTOS v N
ogc Y7 oo
INPUTO?
LoGIC

SET=SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC

SET=SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC

When "TMR TM" is selected

When "CNTR CN" is selected

OUTPUT COND SCREEN SAVE F C1 BRT

OUTPUT COND SCREEN SAVE F C1 BRT

INPUT00-07
CHANGE INPUT
o 1t 2 3 4 5 6 7 ouUr

INPUTO00 00MO

Locie 4 OUTPUT Y
'L'\(')PGUKT:m """""""""""""""""" AUX-RLY-C
Nz M TMCRES vepkee TMRTM = 7
wures MO o e
LOGIC Tt NO

weuTos M2 NO

L0GC ™3 NO

INPUTOS ™4 NO

Locic ™5 NO

INPUTOB M6 NO

LOGIC ™7 NO

INPUTO7 ~ """ TTTTTmmmmmmmssmmmmmoooeeees

LOGIC

INPUT00-07
CHANGE INPUT
o 1t 2 3 4 5 6 7 oOuUT

INPUTO0 00MO

LOGIC 4F—————— outrury
INPUTOL = - - o o e oo AUXRLY-C
LOGIC TM TIME REG Use place MR TM
T £ NTREN
LOGIC oNo NO oEL
INPUTO3 N1 NO

LOGIC N2 NO

INPUTO4 N3 O

LoGic CN4 NO

INPUTO5 oS o

LOGIC

puTos N6 NO

togc N oo

INPUTO7

LOGIC

SET=SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC

SET=SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC

Creation example:

INPUTO0 O%MO ! 2 8 ¢ ° ° ! o
€000
oge Jf—— — — — — — S

16-13
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Kind of Data
output memory Function
signal No.
Eé(lﬁfrﬂ?l YOto Y7 | Output to the parallel I/F, general purpose serial I/F and computer link.
instrugﬁons Y8to Y15 | 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.
[Ex] coo1 TMO —— Timer instruction
i 0250 ~——Ti
__Timer 1 yv0 to TM7 - D aae value
instructions T™O Y00 .
-— Output instruction
_”‘__ N (external output)
Timer terminal
[1
coo1 - 2.5 sec. : :2.5sec.:
T™O 1
[Yo0]
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.
[Bx] ooz CNO ~— Counter instruction
Counter —A 0003 -—— Counter set value
instructions | CNO to CN7 X5 c120 _
= ' Resetting the CNO
CNO Y01 . .
-— Output instruction
_”L_ (- (external output)
Counter terminal
X5
[C120] !
cooz _[ LI 2L [FLIAL L
CNO 5 :
[Yo1] - L
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.
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(4) Creating a ladder circuit is complete

Create a ladder circuit for the page numbers registered in step (1), repeating the operations in

steps (2) and (3).

0o 1 2 4 5 6 7 oOUT
INPUTO €000 €001 Y00
LOGIC G- -
INPUTL X0
LOGIC —H4
INPUT2 001 X1 ™0
LOGIC e e 0150
INPUT3 ™0 Y01
LOGIC 44— S

Note:

Output relays cannot be used in series on a ladder circuit. Change circuit a to

circuit b.
Circuit a X
C001 c010
co11

=

16-15

Circuitb

O

€001

€001

cot1o

Co11
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16-4 Program examples (shape and positional deviation inspection)

(1) 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.

Reference image (registration No.0)

: Object to be measured

el

— Reference image
i registration window

; P I
= L i
Shape NG Positional deviation NG
(degree of match NG) (X coordinate, Y coordinate NG)
Evaluation Coordinate (model 0-X): 200.0 to 250.0
condition Coordinate (model 0-Y): 150.0 to 200.0
(acceptable Degree of match (model 0): +09500 to +10000
range)

(2) Output conditions and ladder circuit for measurement 0 using camera 1
When the X coordinate, Y coordinate and degree of match are within acceptable ranges, the
auxiliary relay C000 is turned ON.

| 00X0 00YO 0OMO c/o\oo |
|| || | | ) OK
‘ Coordi- Coordi- Degree ‘
nate X nateY of match

(3) Final output conditions and ladder circuit

C119 C000 ﬁ%’
|} 3 ) NG output
Measurement ok
termination voL
Cc118 ~ Measurement operation
' . N error output
Measurement operation error
Y02 . .
C.1.17 M Illuminance monitor
! . error output
Illuminance monitor error
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16-5 Examples of a final output conditions ladder circuit

(1) Circuit for keeping the external output ON until the next external trigger is received

| C119 C000 Y00 |
|| ¥ O NG output
‘ Measurement ok ‘
termination
External trigger input |_| |_|

READY _I I—I
External output l—l—
(Y00)

(2) Circuit for controlling the ON time of the external output using the timer

C119 TMO
|| 0010 10msX10=100ms
Measurement
termination
Cifo Cpgo  TMO 9
11 ,|/r [ W NG OUtpUt
OK
External trigger input |_| |_|

READY J |

100ms

External output
(Y00)

(3) An example of a circuit that can output a signal when the IV-S30 is operating normally.

C110 Y00 |

= O Output while operation is normal
‘ Normally OFF |

Start the system System error Restart the system

Y00 J | |

The system will restart automatically
if it detects a system error.

16-17



PC Function

16-6 PC monitor screen

Move the cursor to "SCREEN-CHG" on the
: (TYPEQO) F Cl DRK
operation screen and press the SET key. A V3.03C
popup menu will appear and you can select O K '
"PC-MNTR" or "PC-MNTR 2 and press.the MEAS XXXXms 2001-10-14 10:38
SET key. Then the PC monitor screen will be @ - x00~ o7 01001
displayed. @ —~Y000~007 [ITT0]  READYI
However, before you can display this screen, @ —>C000~007 [IJI111
you have to set "YES" on the "(QPC-MNTR"
> See page 2-11 5 —Anoo=nNoT ST W CNO:NOT SET
pag : (® ——AMOL=NOT SET TM1:NOT SET CN1:NOT SET
ANO2=NOT SET TM2:NOT SET  CN2:NOT SET
 The ON @ or OFF () staus o the nput | ANETCTSET - Tlonorser ovnorser
relays (X00 to X07) is displayed. ANO5=NOT SET TM5:NOT SET  CN5:NOT SET
ANO6=NOT SET TM6:NOT SET  CN6:NOT SET
@The ON (l) or OFF () status of the output ANO7=NOT SET TM7:NOT SET ~ CN7:NOT SET
relays (YOO to Y15) is displayed.
OPS-MAIN
@) The ON () or OFF () status of the PC-MNTR 2
auxiliary relays (C000 to C127) is @
. P
displayed. MNU-CHG MAIN-COND SEL-OUT SEL-AUX SEL-NUM SCREEN-CHG CHG-TYPE
(@ The results (ANOO to AN15) of the final
numerical calculations are displayed. Change the output  Changethe  Change the final
relay address auxiliary relay numerical calculation
(®) The current timer value is displayed. address address
®) The current counter value is displayed.
(7 Menu bar
Menu bar Description
Change the output relay address (Y00 to Y15) with the up and down keys
SEL-OUT | > '
(in units of 8 points).
Change the auxiliary relay address (C000 to C127) with the up and down
SEL-AUX 4 : .
keys (in units of 8 points).
SEL-NUM Change the final numerical calculation address (ANOO to AN15) with the up
; and down keys (in units of 8 points).

The other data displayed is the same as on the operation screen. > See page 1-10

16-18



CChapter 17:. Setting the Input/Output Conditions

17-1 Outline

This section describes the input and output settings on the IV-S30 when connecting it for
communication with other equipment (a personal computer or a programmable controller).

M How to display the "1/O CONDITIONS" setting screen

To display the "I/O CONDITIONS" screen, select
"MAIN COND" -> "SYS-CND" ->"I/O
CONDITIONS," in that order.

M How to set the input and output conditions

The items you will need to set depend on whether
you selected "PARALLEL+SERIAL+USB" or
"TRIG CCD START" on the "(1)MEAS INP I/F"
line.

® When you want to select the " PARALLEL
+SERIAL+USB" on the "MEAS INP I/F" line.

(1) MEAS INP I/F
Select "PARALLEL+SERIAL+USB" for the
interface, in order to allow an external device
to provide trigger signals for the 1V-S30.

17-1

SELECT SYSTEM COND F C1 BRT
SYS-CND
/0 CONDITIONS (DMEAS INP IIF
COMM.SET (2)0UT IIF(PARAL,)
COMPUTER LINK (3MANL TYPE CHNG
GAIN-OFFSET @ PARALLEL INP X6
TIME (B)PARALLEL INP X7
CAMERATYPE (®)STROBE OUT
(7)’READY'ON
/0 CONDITION SCREEN COND SAVE F C1 BRT
(DMEAS INP IIF PARALLEL+SERIAL+USB \
(2OUTIIFPARAL) ~ NO PARALLEL+SERIAL+USB
(®MANLTYPECHNG  NO TRIG CCD START
@PARALLELINP X6 EXT-INP
(BPARALLELINP X7 EXT-INP
(6)STROBE OUT NO
(?)'READY'ON CAPTURE COMPLETE
/0 CONDITION SCREEN COND SAVE F Cl BRT
@MEAS INP IIF PARALLEL+SERIAL+USB NO
™ PC-LINK
(@OUTIF(PARAL)  NO / VES SERIAL
(BMANLTYPE CHNG  NO
@PARALLELINP X6~ EXT-INP ————— [EXTINP
REG REF
(BPARALLELINP X7 EXT-INP COMRARE-IMGS
(®)STROBE OUT NO \ AREA EVAL CORECT
(?)'READY'ON / CAPTURE COMPLETE
6 1 EXT-INP
Y0 CHNG-IMG-OUT-CAM
CAPTURE COMPLETE CAMMEAS
Y1 2 IMAGES
v MEAS-COMPLETE
Y3
Y4
Y5
Y6
Y7
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC




Setting the Input/Output Conditions

@) OUT IIF(PARAL.)

Select a signal output interface, in order to output the measured results externally. The choices
are: "NO," "PC-LINK" or "SERIAL."

NO No connection. (No output.)

PC-LINK |Connect to the parallel input on a programmable controller.

SERIAL |Connect to a standard serial port.

3 MANL TYPE CHNG

The object type can be changed manually using the remote keypad

on the operation screen.

NO |Means that you cannot change the object type manually on the operation screen.

YES

Means that you will be allowed to change the object type manually on the operation
screen. Move the cursor to the "CHG-TYPE" item on the operation screen, and select the
object type No., displayed on the upper part of the screen, using the up and down keys.
5 See page 1-10.

@ PARALLEL INP X6

Select the type of input terminal (INPUT) X6.

External input: The PC function uses the terminal as an external input

EXT-INP signal. 5>See Chapter 16.
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
REG REF 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.

COMPARE-IMGS

On the operation screen, when parallel input X6 is turned ON, the
controller will transfer a previously registered reference image into its
flash memory for use in performing calculations that compare images.

AREA EVAL CORECT

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
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Setting the Input/Output Conditions

(B) PARALLEL INP X7
Select the type of input terminal (INPUT) X7.

Input/output condition Setting details

The PC function uses the terminal as an external input signal.

5> See Chapter 16.

- Every time X7 is switched from OFF to ON, the selected camera will
change. &> page 2-4.

CHNG-IMG-OUT-CAM - 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.

- 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.

- Before starting a measurement, you must set the following parameters.

- MEASURE 0 CAMERA 1 conditions
Measurement execution: | = Gray scale search conditions

- MEASURE 1 CAMERA 2 conditions
= Area conditions (dummy)

EXT-INP

CAM-MEAS

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 (XO:
2 IMAGES Manual trigger) is received, the measurement will be executed.

Camera 1 Through image

Camera 2 Through image )
Freeze image

Overlap input X7

Monitor output Camera 2>< Overlapped image
6 STROBE OUT

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*=Y0to Y7

Note: When you want to use the strobe output, specify a shutter speed between 1/30 and
1/250 seconds.

W Strobe output timing

Minimum 4 ms
Shutter _~ { (1/250 sec.)

/’U

Strobe output

(Y% Maximum
2ms

(?) '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.)

When the controller stops capturing the image, the READY
signal turns ON.

When the controller stops measuring, the READY signal turns
ON.

At the end of an image capture

At the end of a measurement
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Setting the Input/Output Conditions

® When you want to select the "TRIG CCD START" on the "MEAS INP I/F" line.
The display details and items offered for selection on line (3) will depend on the selections made on

the "2 START CCD SAMPL" line.

e When "AUTO(EDGE or LEVEL)" is selected

e When "PARALLEL" is selected

¢ When "SERIAL+USB" is selected

/0 CONDITION SCREEN COND SAVE F Cl BRT
(DMEAS INP IIF TRIG CCD START AUTO(EDGE)
(2)START CCD SAMPL  AUTO(EDGE) _— AUTO(LEVEL)
(3OUTPUT OBJ TYPE PARALLEL — | |PARALLEL PARALLEL
@MANLTYPE CHNG  NO SERIAL+USB | | SERIAL+USB
(5)PARALLELINP X6 EXT-INP A
NO
(6)PARALLELINP X7 EXT-INP YES
(7)'READY'ON / NO l
3‘3 EXT-INP EXT-INP
CHNG-IMG-OUT-CAM REG REF
i CAM-MEAS COMRARE-IMGS
Y2 2 IMAGES AREAEVAL CORECT
%!
Y4
Y5
Y6
Y7
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
/0 CONDITION SCREEN COND SAVE F Cl BRT
(DMEAS INP IIF TRIG CCD START AUTO(EDGE)
(2)START CCD SAMPL  PARALLEL —_— AUTO(LEVEL)
(@OUTPUT OBJ TYPE  PC-LINK PARALLEL
@MANLTYPE CHNG  NO SERIAL+USB
(B)PARALLELINP X6 EXT-INP \\
NO NO
BPARALLELINP X7 EXT-INP YES PC-LINK
@ READYON / "o J SERIAL+USB
s(? EXT-INP EXT-INP
CHNG-IMG-OUT-CAM REG REF
Y1 CAM-MEAS COMRARE-IMGS
Y2 2 IMAGES AREA EVAL CORECT
Y3
Y4
Y5
Y6
Y7
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
1/0 CONDITION SCREEN COND SAVE F Cl BRT
(@MEAS INP IIF TRIG CCD START AUTO(EDGE)
(2)START CCD SAMPL  SERIAL+USB AUTO(LEVEL)
\ PARALLEL
(3MANL TYPE CHNG SERIAL+USB

(@PARALLEL INP X6

(BPARALLEL INP X7
(B)'READY'ON

NO
YO0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

EXT INP
EXT INP

EXT-INP
CHNG-IMG-OUT-CAM
CAM-MEAS

2 IMAGES

EXT-INP

REG REF
COMRARE-IMGS
AREAEVAL CORECT

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

The details of the individual items on the "I/O CONDITIONS" menu are the same as described on

pages 17-1to 17-3.
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Setting the Input/Output Conditions

17-2 Measurement start input and result output settings
The combinations of various settings for item "1)MEAS INP I/F," item "(2START CCD SAMPL," and
item "2)((@)OUT I/F (PARAL.)" on the "I/O CONDITIONS" screen (page 17-1 to 4) are explained
below.

Measurement

start input interface Result output

- Parallel Parallel — (1)
E Computer link/parallel = (2)

General purpose serial/parallel — (3)
- | ]
sGeerir;?ra PUPOSE_ General purpose serial/parallel — (4)
- CCD trigger

Object type

Start sampling change Result output
Parallel (Parallel) Parallel = (5)
E Computer link/parallel — (6)
General purpose serial/parallel = (7)
General purpose  (General purpose

ser?al P ( Serign P General purpose serial/parallel — (8)

Auto — Parallel —— Parallel = (9)
Gene;agr?sirpos_e General purpose serial/parallel — (10)

The time required to change object types is calculated differently according to the type of
measurement start input 1/0, 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
B Object type select switch (object type input)

Controller
IV-S31MX
IV-S32MX _ .
\V-S33MX X1 to X5 (0 to 31: 32 object types)

Input terminal (model number)
X1 to X4 (0 to 15: 16 object types)
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Setting the Input/Output Conditions

(1) Measurement start input = parallel, object type change = parallel, result output = parallel

B Setting order @) (— @) Bl Configuration example

[1/O CONDITIONS] Camera 1 (|mage capturing)
DMEAS INP I/ — PARALLEL+SERIAL+USB E—

TRIG CCD START

Camera 2 (image capturing) Monitor
[ | I ]
@OUT IIF(PARAL.) —=[NO -
PC-LINK ; Rem keypad
SERIAL N
Controller

Power supply 5
(24vDC) [

Warning lamp .

External output
(YOto Y7)

External trigger X0
[ ] (photo sensor or
proximity sensor)

Type selection switch
5> See page 17-5.

- The conditions for outputting the results to the output signals YO to Y7 are set by the PC function. (See
"Chapter 16 PC Function.")

M Timechart
10 ms
or more
Measurement
start input
(X0)

10ms: 10ms
ormore  or more

Type selection |

|nput y\ \
Specified object type number Specified object type number
"READY output
When you set the READY Image
ON signal to "CAPTURE Image capture dispgositionr ENdarine measurement
COMPLETE."
L > See page 17-3.
[ When you set the
READY ON signal to Image
"MEAS COMPLETE." _Image capture |disposition
> See page 17-3. =<
; P|P|P|P| Halt PC operation during |P|P|P|P|P|P|P|P| Halt PC operation during |P|P|P|P|P
E&gﬁi'gﬁ'a“"” C[C|C|C measurement c|c|c|c|c|c|c|c measurement clelelele
_. When the object type is \\— Parallel output is valid for PC control N
/~ changed, all Y output and , after the measurement result is !
auxiliary relays turn OFF. /_determined. '

Parallel output . (7
(YO to Y7) P 1 /< Result output >{ Result output

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).

Custom : Final output condition

Y00 |
I M
I U/
‘ End of the measurement ‘
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(2) Measurement start input = parallel, object type change = parallel, result output = computer

link/parallel
B Setting order D (— @) B Configuration example
[1/O CONDITIONS] Camera 1 (image capturing)

PARALLEL+SERIAL+USB

OMEAS INP IIF —|TRIG CCD START

Monitor

— L

(@OUT IIF(PARAL.) —[NO

PC-LINK 1 Remote keypad Data
SERIAL — (Computer link)
. =] ]I
< Controller ‘
Power supply [
Programmable (24 VDC)
controller . £
. Object type change
(parallel IF)

©>See page 17-5. External trigger X0
(photo sensor or

proximity sensor)

- The data in a specified block No., set in item "()SET SERIAL BLOCK" on the "OBJ-TYPE /0"
screen, will be output through the computer link. 5> See page 17-23.

B Timechart 10 ms
or more
Measurement
start input
(X0) 10 ms :10 ms

or more: or more
. |
Type selection |

input | | |
o> See page AN AN
17-5. Specified object type number Specified object type number

READY output >, r

\

(While measuring or setting = L) @_ READY signal is turned ON at the

. conclusion of the result output.
Terminate
measurement )
(C119) bt y ‘

/\  Measurement result is valid at the end
\ of a measurement / 5

’,

N

PC calculation |P|P|P|P Halt PC operation;during P|P|P|P|P|P|P| Halt PC Operat|on,during |p|p|p|p|p|
C|C C C|C C C

condition C| measurement C|measurement _ :
When the object type is | . Parallel output is valid for ;
changed, all Y output and ! "~ PC control after the ; |
auxiliary relays turn OFF. l ! measurement resultis |
\ \ /__determined. '
Parallel output — | 7 y
(YO to Y7) | /< Result output \

><' Result output
\\\ @ \\\

1

. “J Result | .~ o Result
Computer link outputoutput output [~ output

When a Sharp PC is used, a write enable command (EWR) is transmitted from the 1V-S30 to the PC
in the following cases.

- When the power is applied to the 1V-S30.

- When a write mode nonconformity error (code 10#) 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 "OUT I/F (PARAL.)" to the "COMPUTER LINK."
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(3) Measurement start input = parallel, object type change = parallel, result output = general
purpose serial/parallel

M Setting order @ (— @)

[1/O CONDITIONS]
DMEAS INP IF | PARALLEL+SERIAL+USB Caeral (image capturing)
TRIG CCD START ! :

M Configuration example

@OUT IIF(PARAL.) —~[NO T /= Monitor
PC-LINK 7
SERIAL 1 Personal computer
Data
Controller
Power supply (24 VDC) —

' Type selection switch £
= See page 17-4  Eytemal trigger X0

(photo sensor or
proximity sensor)

- The data in a block No., set in item "(5)SET SERIAL BLOCK" on the "OBJ-TYPE /0" screen, will
be output from the 1V-S30 to the personal computer. =» See page 17-23.

B Time chart
10 ms
or more
Measurement
start input
(X0) 10 ms : 10 ms

or more or more

Type selection |
I|:r:1>put
See page
17-5. = p
Specified object type number Specified object type number
READY output A r
(While measuring or setting = L) K

@ READY signal is turned ON at the

conclusion of the result output.
Terminate

measurement 0 0
(C119) ]

/1 Measurement result is valid at the end
/ ., of a measurement SN

’ N

/ 4
PC calculation [P|P|P[P| Halt PC operation’'during |P|P|P|P|P[P[P[P| Halt PC operatiory during |P|P|P [P (P
condition C[C|C|C| measurement C[C|c[c|C|C|C|C| measurement clc|c|c|c
When the object type is | . Parallel output is valid for |
changed, all Y output and '~ PC control after the ' v
auxiliary relays turn OFF. ! measurement resultis !
17 \ : /__determined. ' J
Parallel output — ' - ; %
(YOto Y7) g \ /f Result output >< Result output
_ “J Result | “u| Result
Serial output output [~ output

Note - Result output: The data to be sent to the personal computer will be response of
general-purpose serial command (code 11).
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(4) Measurement start input = general-purpose serial, object type change = general-purpose
serial, result output = general-purpose serial/parallel

M Setting order M Configuration example

[1/O CONDITIONS] Camera 1 (image capturing)
DMEAS INP I/F — PARALLEL+SERIAL+USB \ [ :
TRIG CCD START

Monitor

— L

1 Remote key pad

=] |
%% |

Controller

Power supply (24 VDC) —

- See Chapter 18: Communications (General Purpose Serial Interface for details about the
measurement execution commands (codes 10,11,12 and 14).

B Timechart
5ms
or less
. : Result : Result
Serial A : 7| output [ A : .7| output [
| ' L ) I ' 7 .
Mesurement; 'READY signal is +Mesurement! '
trigger /" turned ON at the ;trigger :
command / conclusion of the / command . ; ;
1 result output. [.- : If
READY output , . .
(While measuring or setting = L) ' \
Terminate
measurement |
(C119) )

’

/ Measurement result is

—

. valid at the end of a
. measurement

3 4
PC calculation |P|P[P|P|P|P|Halt PC operation |P|\P|P|P|PIP|PIPP|PIP|PIHalt PC operation |P|PP|PP
condition C|C|C|C|C|C|during measurement|C C C|C|C|C|C|c|c|C|C|C|during measurement|C|C|C|C|C
When the object type is changed, “_ Parallel output is valid for PC
all Y output and auxiliary relays turn OFF. .  control after the measurement ,
. ! result is determined.
Parallel output e 7
(YOto Y7) i /<‘ Result output ><‘ Result output
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(5) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = parallel

B Setting order ) — @ (— @) H Configuration example

@DMEAS INP I/F —[PARALLEL+SERIALTUSE Camera 1 (|mage capturing + CCD trigger)

TRIG CCD START '

Monitor

— L

@START CCD SAMPL—~| AUTO(EDGE) ‘
Remote keypad
AUTO(LEVEL) | emate keypa
PARALLEL o
SERIAL+USB ki

Controller

Power supply |
(24 VDC)

Warning lamp

[of

@ OUT IIF(PARAL.) —| NO

PC-LINK
SERIAL

Start sampling input
X0
[ (photo sensor or
proximity sensor)
External output . .
(YO to Y7) Type selection switch
5> See page 17-5.

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 operation screen.

2. After the measurement is terminated, the sampling will be restarted when the X0 terminal
is changed from OFF to ON.

B Timechart
Measurement J . i .
start input + 7 7 A
(X0) ~ Start accd sampling by turning ON ! ! !
'\ measurement start input (X0). \ \ < Halt ccb
\4 d . .~ sampling by
CCD trigger H I_I_I_I_I_I_I_I‘ turning OFF
cycle measurement
i start input
Type selection ()
input o .
2> See page Specified object type number
17-5. ,
CCD trigger Black ! White Black
window :
(not highlighted) P4 )
' Trigger Trigger

READY output
(While measuring or settlng L)

' ‘Measurement result:
EIS valid at the end —\
rof a measurement

4

PC calculation |P|P|P|P|P|P|P|P [Halt PC operation |P|P|P|P|P|P|P|P|P|HaltPC operaton |P|P[P|P|P{P|P|P|P|P|P
condition C|C|C|C|C|C|C|during measurement|C|C|C|C|C|C|C|C|C|during measurement/C|C|C|C|C|C|C|C|C|C|C
When the object type is changed, ~ *_ Parallel output is valid for PC ™.,
all Y output and auxiliary relays +control after the measurement
turn OFF. , ;/ result is determined. /

Parallel output pe p
(YO 10 Y7) p <-- /é Result output ><‘ Result output
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(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)
B Setting order ) — @ (— @) M Configuration example

Camera 1 (|mage capturing + CCD trigger)

(DMEAS INP I/F —[pARALLEL+SERIAL+USB

TRIG CCD START
O ey - Monitor
(@START CCD SAMPL—+~ AUTO(EDGE) ‘
AUTO(LEVEL) Remote keypad Data T
PARALLEL I (Computer link)
SERIAL+USB oo
— Controller

@OUT IIF(PARAL.) —| NO
Power supply
PC-LINK Programmable (24 VDC)
SERIAL controller

— Object type change | Start sampling
(paralell I/F) input X0
5> See page 17-5.

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 operation
screen.

2. After the measurement is terminated, the sampling will be restarted when the X0 terminal
is changed from OFF to ON.

B Timechart
Measurement
(X0) y - - Halt CCD
— Start accd sampling by turning ON ! ! ' fﬁmﬁ“ng,!:)z
|\ measurement start input (X0). ' \ ! measgrement
\ \ K start input

CCD trigger S K Y
cycle N *H ) ¥ (X0).

Type selection T
input l Specified object type number /

o) See page
17-5. Result Result
output [+ output [+

Computer link
/ \ / N

i ! '

/
/

CCD trigger ’ Black ‘ White 'l 1 Black I: ‘
window : . T .
(not highlighted) 4 ! ! i , '

Trigger 2 Trigger i /

' “~ READY signal is turned ON

\ ;~at the clusion of \
READY output \ the result output. N

(While measuring or setting = L)

Terminate
measurement ﬁ ‘—\:[—
(C119) !
H . Measurement result is valid at the \
! ', end of a measurement '\
Ny < 17
PC calculation |P|P|P|P [Halt PC operation P(P|P|P|P|P|P|P|P|P|P|P|Halt PC operation |P|PP(PP|P[P|P|P(P
condition C|C|C|C|during measurement |C|C|C|C|C|C|C|C|C|C|C|C|during measurement|C|C|C|C|C|C|C|C|C|C
When the object type is changed, *s_ Parallel output is valid for PC control after
all Y output and auxiliary relays ' the measurement result is determined.
turn OFF. ' K
Parallel output /é’/ResuIt output ><‘ Result output
(YO to Y7)

When a Sharp PC is used, a write enable command (EWR) is transmitted from the 1V-S30 to the PC

in the following cases.

- When the power is applied to the 1V-S30.

- When a write mode nonconformity error (code 10#)) 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 "OUT I/F (PARAL.)" to the "COMPUTER LINK."

17-11



Setting the Input/Output Conditions

(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)

B Setting order ) — @ (— @) H Configuration example

(DMEAS INP I/F —[PARALLEL+SERIAL+USB Camera 1 (image capturing + CCD trigger)
TRIG CCD START

Monitor

START CCD SAMPL—~| AUTO(EDGE -
® AUTOELEVEL)) Personal computer

PARALLEL ! Object type change,
SERIAL+USB data

Controller

@OUT I/F(PARAL.) —=| NO
PC-LINK Power supply (24 VDC) —

SERIAL External trigger (photo £
! Sensor or proximity sensor)

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 operation screen.
2. After the measurement is terminated, sampling will be restarted when the X0
terminal is changed from OFF to ON.

M Time chart
Measurement
start input J ] /| t
(X0) K 7 K v
‘— Start accd sampling by turning ON ! ' — Halt CCD
'\ measurement start input . ' ' ! sampling by
. ' v v . turning OFF
CCD trigger 'y "W " ./ measurement
cycle H ¥ start input
(X0).
Type selection Specified object type number /
input
o> See page

17-5.
Computer link

Result Result
output [\ output [\

TH
‘— READY signal is turned ON

! If_a"‘ﬂ'l'e‘ms OrT of \\ M
READY output ! . the result output. \

(While measuring or siatting =L .

v
\
' N \

Terminate ;
17 measurement : J 1
(C119) . - -

.

1 . Measurement result is valid at the \

. ', end of a measurement '
N

window M ;
(not highlighted) A : ) : ;
Trigger "‘ rgger I'l /

CCD trigger | Black ! | White | |Blac,‘;'k " |

3
PC calculation |P|P|P|P|Halt PC operation P|P|P|P|P|P|P|P|P|P|P| |HaItPCOperat|0n
c c

condition C|during measurement C | during measurement |C
When the object type is changed,  “— Parallel output is valid for PC control after \
all Yoogté)ut and auxiliary relays - the measurement result is determined. ]
turn . !

i / ,

Parallel output «---7 /é/Resun output ><‘ Result output

Note: Result output: The data in the block No., set in item "(B)SET SERIAL BLOCK" on the "OBJ-
TYPE I/O" screen, will be transmitted to the personal computer. 5> See page 17-23.
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(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.

B Setting order ) — @ H Configuration example

(DMEAS INP I/F —[pARALLEL+SERIAL+USB Camera 1 (image capturing + CCD trigger)

TRIG CCD START o [H Je——om
Camera 2 (|mage capturing)

(QSTART CCD SAMPL—| AUTO(EDGE)
AUTO(LEVEL) ' Sampling start,
PARALLEL object type change Monitor
SERIAL+USB — i
Data

, Remote key pad

= =1 |
]

Controller

Power supply (24 VDC)

- See Chapter 18 for details about the measurement execution commands (codes 10, 11, 12 and
14).
- When one of the measurement execution commands (codes 10, 11, 12 and 14)) 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.

M Timechart
Mesurement Mesurement Mesurement| [Mesurement]
Serial trigger ,I Result l trigger | Result | trigger trigger
N output [\ com \ output com command |\,
Start CCD ! ‘\ / N N K N : \
sampling by ] / " | / \
turning ON /7/ / ' ! ! \
measurement V) ! \ / / \
start input . K Y H K '
CCD trigger / \ ; |
cycle : / ‘: H \ Stop CCD sampling
: | i ! \ by measurement
: ' ! ' ' command.
CCD trigger | . | : ; | X i
window Black White ' ; Bla“:k ;
(not highlighted) : 4 \ ; y ' ;

'Trigger \‘ ; Trigger Y ;

\

READY output ! \ 'READY signal is turned ON \ 4
(While measuring ! N ot the resuit ot | g
.mea ' | of the result output. \

or setting = L)

Terminate X
measurement N \
(C119) ‘ ‘

L Measurement result is valid at the \
', end of a measurement \

'
'
'
'
'
' N \
'
'
'
'
'

3§
PC calculation [P[P[P[P[Halt PC operation  [P[P[P[P[P[P[P[P[P[P[P|P|HaltPC operaion ~[P[P[P[P[P[P[P[P[P[P]P|P[P[P[P[P 17
condition C|C|C|C|during measurement |C C C|C|C|C|C|C|C|C|C|C|during measurement|C|C|C|C|C|C|C|C|C|C|C|C|C|C|C|C
When the object type is changed, " Parallel output is valid for PC control after N
all Y output and auxiliary relays - the measurement result is determined. )
turn OFF. K ;
Parallel output -7 /é/Resu" output ><< Result output

Note: Result output: The data in the block No., set in item "(5)SET SERIAL BLOCK" on the
"OBJ-TYPE I/O" screen, will be transmitted to the personal computer. 5> See page 17-
23.
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(9) Measurement start input = CCD trigger, start sampling = auto, object type change, result

output = parallel

M Setting order @) — @ (— B®)

(DMEAS INP I/F —[pARALLEL+SERIAL+USB
TRIG CCD START

@START CCD SAMPL—~| AUTO(EDGE)
Select one of AUTO(LEVEL)-—
these. PARALLEL

SERIAL+USB

@OUTPUT OBJ TYPE *| PARALLEL

SERIAL+USB

Measurement

H Configuration example

Camera 1 (|mage capturing + CCD trigger)

Monitor

— L

Remote key pad

ﬁ

Controller

Power supply_ |
(24 VDC)

Warning lamp

Start sampling input
X0

(photo sensor or
proximity sensor)

External output

L Type selection switch
(YO to Y7)

— Measurement is started when the CCD trigger level is ON.
— Measurement is started when a CCD trigger signal is received.

Work Black | White

I N U

CCD trigger

Edge

Level

Bl Time chart (when auto mode (edge) is selected for as the CCD sampling start)

. Restarts CCD sampling automatically after

CCD trigger
cycle

JUUTH

measurement is completed.

IR

Type selection

input Specified object type number
> See page
17-5. 5
CCD trigger Blagk | White Black |White| Black
window .
(not highlighted) 1 4 4
© Trigger Trigger

(While measuring

’

or setting = L)

7
'

at the end of a measurement

Measurement result is valid_—,

\

PC calculation |p
condition C

P[P
clc

Halt PC operation
during measurement

07T

P{P|P|P|P|P|P|P[P| HaltPC operation P

during measurement |C

07T
07T

[3
C

When the object type is changed, all Y
output and auxiliary relays turn OFF.

Parallel output
(YOto Y7)

P
C|C|C[C|C|C[C|C|C

oo

\\\— Parallel output is valid for PC control after
1 the measurement result is determined. !

1 i
’ ’
.,

Result output

><“/ Result output

y:
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B Time chart (when auto mode (level) is selected for as the CCD sampling start)

_. Restarts CCD sampling automatically after
/~ measurement is completed.

CCD trigger ;I‘I
cycle

Type selection

input Specified object type number
5> See page :

17-5. '
SODGYEr | Biack | white Black White| Black
(not highlighted) ! T T T

. Trigger Trigger Trigger

READY output —— —
(While measuring |_|

or setting = L)

Measurement result .
1is valid at the end of/\ \

'a measurement

PC calculation [P|P|P[P[Halt PC operation [P[Halt PC operation  |P|P|P[P[Halt PC operation [P[P[P|P|P

condition C|C|C|C|during measurement |C|during measurement |C|C|C|C|during measurement|C|C|C|C|C
When the object type is \‘7 Parallel output is valid for PC control after
changed, all Y output and 1 the measurement result is determined. |

auxiliary relays turn OFF. ; }

Parallel output e
(YO to Y7) P /é‘ Result output >< Result output >< Result output
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(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@#)) is used to change the object type.

B Setting order @) — @ (— Q) M Configuration example
(DMEAS INP I/F —[PARALLEL+SERIAL+USB Camera 1 (image capturing + CCD trigger)
TRIG CCD START . g
(QSTART CCD SAMPL—~| AUTO(EDGE)
Select one of AUTO(LEVEL)- .
these. PARALLEL Data .
SERIAL+USB Monitor
, Remote key pad
(®OUTPUT OBJ TYPE | pPARALLEL
SERIAL+USB oo ‘
B Controller

Power supply (24 VDC) —

— Measurement is started when the CCD trigger level is ON.

— Measurement is started when a CCD trigger signal is received.

Work Black | White
cepwigger — U U U U UL
Edge

Measurement

Level
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M Time chart (when auto mode (edge) is selected for as the CCD sampling start)

Restarts CCD sampling automatically after
,-~~ measurement is completed.

CCD trigger *| I_L
cycle

When a trigger signal is input during

. sending object type change command,
. this command will be invalid.

Serial Type Result al Result

output | € A output |

Y

CCD trigger Black

( White / ' Black |White| Black ! ",
window ! s ;
(not highlighted) | 4  Tum ON READY ) : :

. | signa ermination : . )
; Trigger \ ofgresultyoutput. ] Trigger . !
READY output | % ' -
(While measuring \ - | I-r
or setting = L) '
Terminate )
measurement ' ) .
(C119) ” L
_ Measurement result is valid at the end of '
! ' ameasurement \
i "4 B
PC calculation |P|P|P|P| Halt PC operation P|P|P|P|P|P|P|P|P| Halt PC operation P|P|P|P|P
condition C|C|C|C| during measurement c|c|c|c|c|c|c|c|c| during measurement  |c|c|c|c|c
When the object type is changed, — Parallel output is valid for PC control after
all Y output and auxiliary relays turn OFF. ! the measurement result is determined. ;
Parallel output e 28
(YOto Y7) <~ /é Result output ><‘ Result output

Note: Result output; The data in the block No., set in item "(®)SET SERIAL BLOCK" on the "OBJ-
TYPE 1/0" screen, will be transmitted to the personal computer. 5> See page 17-23.

M Time chart (when auto mode (level) is selected for as the CCD sampling start)

Restarts CCD sampling automaticallyafter
.-~ measurement is completed.

CCD trigger *I_I
cycle

When a trigger signal is input during
. sending object type change command,
/ this command will be invalid.

READY output
(While measuring
or setting = L)

: Result |+ Result

Serial Type 7| output A Tyse A output |\,

CCDtrigger | lack | white ! ,' Black '. Whi-

window ; r ' e

(not highlighted) 4 ! ) 5 ; 4
Trigger | Trigger ! / Trigger

Terminate . N
measurement N N
(C119) i - L
L Measurement result is valid !
\ atthe end of a measurement
N
PC calculation |P|P|P|P|Halt PC operation P|P|P|P|P|Halt PC operation |P|P|P|P|P|P|P|PP|P|PP
condition C|C|C|C| during measurement |C|C|C|C|C|during measurement |C|C|C|C|C|C|C|C|C|C|C|C
When the object type is changed, . Parallel output is valid for
all Y output and auxiliary relays \ PC control after the \
turn OFF. , | measurement result is )
/ ,/_determined. ;
Parallel output , 7
(YO to Y7) < /<< Result output ><‘ Result output
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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 17-17), and set item "(1)TRIG CCD START" and item "(2)CCD TRIG COND" on the "OBJ-TYPE I/0"
screen.
- There are four methods for starting the measurement when there is a change in a sampled image, i.e.
a "BIN" (binary methed), an "AVG-GRAYS" (average light level method), "GRAY-SRC" (gray search)
and "EDGE DTECT" (edge detection).
When a sampled binary image changes (the white area exceeds 50%), the
measurement is started.
Binary method |- 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).

Average light |When the average light level of a sampled image enters a specified
level method [range, the measurement is started.

When the degree of match exceeds the specified value (threshold value), the
Gray search 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.

Edge detection|Detects edge with gray search function, and the measurement is started.

- 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.
geovert . Object type 1 Object type 2

<<— Feeding direction <<— Feeding direction

-

/
Trigger window

- 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
® How to display the setting screen

On the menu tree, select "TYPEOQ" and then SELECT OBJECT TYPE COND F Cl BRT
"OBJ-TYPE 1/O," to display the OBJ-TYPE I/O
OBJECT TYPE COND
screen. EhYPEQD
TYPE RUN COND
IMAGE-ADJ
MEA-CND(CAMERAL)
MEA-CND(CAMERA2)
FINAL NUM.CALC
FINAL OUTPUT COND
OBJ-TYPE /0
OBJ-TYPE SYS.
L TYPE(NEW)
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® Setting methods

(1) TRIG CCD START OBJ-TYPEI/O SCREEN SAVE F Cl1BRT
Select a triggering method for the CCD camera
used to capture images. The choices are: "BIN," | DTROCOSIT —___|no
"AVG-GRAYS," "GRAY-SRC," and "EDGE (®SHUTTER SPEED AVG-GRAYS
DTECT." _ (@SERIAL OUTPUT ESSE.SD'?I'ECT
5> For details, see page 17-18. BCAMNO

Then the "(2)CCD TRIG COND" line will appear. (©)CALIBRATION

(2 CCD TRIG COND

Select the trigger conditions from the sub menu on

this line.

The items in the sub menu will depend on the

selection made on the "(1)TRIG CCD START" line.

Note: When "NO" was selected on the "(1)TRIG
CCD START" line, the "(2)CCD TRIG
COND" line will not appear and the following
line numbers will each be one less.

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(1) When "BIN" or "AVG-GRAYS" is selected on the
"(1)TRIG CCD START" line
Capture an image
Press the SEL key to move the cursor to the "F" position on the upper function menu. Then press the
up or down arrow key to change the image mode from "T" to "F", to capture an image.

@ SIZE When "BIN" i

. . . en "BIN" is selected
Spemfy the size of the window used for the CCD CCD TRIG COND SCREEN SAVE F CLERT
trigger.

Pt " @SIZE Y008(4~480) X X008(4~512

While "(DSIZE" is selected, press the SET key. CBRUALUATION VRN 280) X X00ht-512) —
The three digits for the X-axis will be (3)EVAL-SPEC(RATIO %) 050 AND

iqhli _axi i @UP.L COORD MOVE(248.232) OR
highlighted. Change the X-axis value using the GTHRESHOLD VAL SET [U.LM255 LLM100(0-255]]
up and down arrow keys. ®)INVERT BW NO

To change value for an individual digit, press the
SET key again. The cursor will move to the
leftmost digit. Adjust each digit using the up/

down/left/right arrow keys. When "AVG-GRAYS" is selected

When the value is correct, press the SET key. CCDTRIO COND SCRER AR PO
Now all three digits will be highlighted again. @size Y008(4~480) X X008(4~512)

Next, press the left or right arrow key to move %?E&%ﬂgﬁg VALUE m(i\ﬁéggaﬁﬁomo—zss)]

the cursor to the next three digits for the Y-axis. MEAS.AVG.GRA=000.0

Adjust this value the same way you adjusted the

X-axis value.

(2 EVALUATION
Select an evaluation condition, "MAJORITY", "AND," or "OR," from the popup menu.

(@EVALUATION Description

Based on the number of pixels in an area, the controller will decide that the whole
area is white if the specified percentage of pixels in that area is white. If the
percentage of white pixels is less than this amount, the area will be treated as

MAJORITY black.
Specify the percentage (%), from 0 to 100% (in units of one percent) in the
"(@EVAL-SPEC (RATIO%)" item.

AND Treat as white only when all of the pixels in an area are white.

OR Treat as white if one or more of the pixels in an area is white.

(@ EVAL-SPEC(RATIO %)
when "MAJORITY" is selected on the "2 EVALUATION" line, enter the ratio % used to determine
the color of an area.

@ UP.L COORD
Specify the upper left corner coordinates of the CCD trigger window. By changing these values, the
position of the CCD trigger window will be moved.
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(56) THRESHOLD VAL
Specify the threshold value for binary
conversion.
Select this line and press the SET key. The
"THRESHOLD VAL" setting screen will appear.
> For details, see pages 3-11 and 3-28.

® INVERT B/W

NO [Do not reverse black and white areas.

The area detected by binary
conversion will be displayed as white.

YES

(2) When "GRAY-SRC" is selected on the "D)TRIG

CCD START" line.
@) REF-IMG AREA
(2) SEARCH AREA
(3 DETECT CRD

@) CONTR. PIXEL

> For details, see
pages 5-5 to 5-7.

() MATCH LEVEL
Specify the range for the degree of match
While "6GMATCH LEVEL" is selected, press the
SET key. The five digits for the lower limit will be
highlighted. Change the number using the up
and down arrow keys.
To change the value of individual digits, press
the SET key again. The cursor will move to the
leftmost digit. Adjust the value of each digit using
the up/down/left/right arrow keys.
When the value is correct, press the SET key. All
five digits will be highlighted again.
Then, press the left or right arrow key to move

the cursor to the next five digits, which are the upper limit. Adjust this number the same way.

(3) When "EDGE DTECT" is selected on the

"(DTRIG CCD START" line.
(1) SEARCH AREA

2 DTECT MODE

(3) SEARCH DIRECT

@ THRESHOLD VAL

o> For details, see
pages 12-7 to 12-9.
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THRESHOLD VAL AUTO-REG ~ RESET F C1 BRT
(A)CRD-Y 050  (0~255)

(QEDGEW 2 (1~8)

®FLATW 04 (1~16)

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC

CCDTRIG COND SCREEN SAVE F CLBRT

(DREF-IMG AREA SET (224.208)~(287.271)

(2)SEARCH AREA SET (216.200)~(295.279)

(3DIRECT CRD CENTER (255.239)

(@ CONTR PIXEL 3

(B)MATCH LEVEL +07000~+10000
ot

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC

CCD TRIG COND SCREEN SAVE F CLBRT
(@)SEARCH AREA SET (224.208)~(287.271)
(2)DTECT MODE CHNG POINT

(3)SEARCH DIRECT HORIZ (~)
@ THRESHOLD VAL SET (D:050 E:2 F:04)

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC
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17-4 Setting for serial communications

When "PARALLEL+SERIAL+USB" (general purpose serial) has been specified in item "1)MEAS INP
I/F" on the "I/O CONDITIONS" menu (page 17-1), and when "SERIAL" or "PC-LINK" has been
specified in item "(2)OUT I/F (PARAL.)" the serial communication conditions must be set on the
"COMM.SET" screen.

® Set the items to match the communication conditions of the other device.

Select "MAIN COND" -> "SYS-CND" -> SELECT SYSTEM COND F C1BRT
n n o
COMM.SET," in that order. SYS-CND

/0 CONDITIONS (1)COMM.STANDARD
COMM.SET (2)BAUDRATE(k.bps)
COMPUTER LINK (®NO. OF DATE BITS
GAIN /£ OFFSET @PARITY CHECK
TIME (B®NO. OF STOP BITS
CAMERATYPE (B)STATION NO.

SET=TO=NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

® How to set the communication settings
Adjust each item to match the equipment used
to communicate. @COMM,STANDARD RS232C ————— | RS232C

COMM.SET SCREEN COND SAVE F C1 BRT

(QBAUDRATE(kbps) 1152 RS422:4LINE
(3NO.OF DATEBITS  7BIT — [ 7BIT RS422:2LINE
(1 COMM. STANDARD @PARITY CHECK EVEN 8BIT
Select "RS232C," "RS422:4LINE," or (BNO.OF STOPBITS  2BIT = e
2BIT NO ?562
(2 BAUDRATE (kbps) 1BIT e
Set the communication speed: 2.4Kbps, 576
4.8Kbps, 9.6Kbps, 19.2Kbps, 38.4Kbps, 152
57.6Kbps, or 115.2Kbps.
(3 NO.OF DATA BITS
Select either 7-bit or 8-bit.
@ PARITY CHECK
Select "EVEN," "ODD," or "NO." SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(5) NO.OF STOP BITS
Set it to 1-bit or 2-bits.

® STATION NO.
Select the station number for communication using the up and down arrow keys.
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17-5 Computer link

When "PC-LINK" has been specified in item "(2)OUT I/F (PARAL.)" on the "I/O CONDITIONS" screen
(page 17-1), the computer link conditions must be set on the "COMPUTER LINK" screen.

M How to display the computer link setting screen

® How to display the computer link setting screen

Select "MAIN COND" -> "SYS-CND" -> SELECT SYSTEM COND F C1 BRT
"COMPUTER LINK," in that order. SYS-CND
The COMPUTER LINK screen will appear. 1IO CONDITIONS (DPC MANUFACTURER
COMM.SET (2)STATION NO.
COMPUTER LINK (BWRITE TOP ADRS
GAIN-OFFSET (#)CONTROL PROC.
TIME (®BLK WRT COMMAND
CAMERATYPE
® How to set up a computer link COMPUTER LINK SCREEN COND SAVE F C1BRT
(1) PC MANUFACTURER, (2) STATION NO., (@PC MANUFACTURER  SHARP(COMMPORT)
(@ WRITE TOP ADRS (2)STATION NO. oL \
The details for "(1)PC MANUFACTURER," (OWRITETOPADRS 09000
(@)STATION NO.," and "@WRITE TOP SHARP(COMMPORT)
ADRS" are as follows. SHARP(LINK-MDL)
MITSUBISHI
Item Setting range OMRON
YOKOGAWA
- Sharp: 00 to 37¢s) *
Station No. - Mitsubishi: 00 to 31 o -
- OMRON: 00 to 31
- Yokogawa: 01 to 32
_ - Sharp: 09000 to 99776
Write %c:deZr%S? - Mitsubishi: DO00O to D9999
(max. Yt€S) | OMRON: DMO00OO to DM9999
- Yokogawa: DO0001 to D16384
* |In this book, octal notation is indicated by addings)
(@ CONTROL PROC. ,(5) BLK WRT COMMAND  [[covpUTER LINK SCREEN COND SAVE F CLBRT
When "MITSUBISHI" is selected on the "(1)PC (DPC MANUFACTURER  MITSUBISH
MANUFACTURER" line, specify @ STATION NO. "
"(@)CONTROL PROC." and "(BLK WRT GWRITETOPADRS  D000O
COMMAND." @CONTROL PROC. FORM1 FORM1
BBLKWRTCOMMAND ~ WW  —— [w FORMA4
Menu Setting details QW
FORM 1: No line terminator
(@ CONTROL | FORM 4: With line terminators e e
PROC. . "CR" + "LF"
WW: Data writing address range
(B BLK WRT - D0O000 to D1023
COMMAND | ow: Data writing address range
- DO00000 to D008191

See "Chapter 19: 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
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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 1V-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 "OBJ-TYPE I/O" screen 5> 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.)

M Write register map

Sharp |Mitsubishi| OMRON Description
i 09000 L L | Termination code
Egjfe'tséog ‘é")”te D0000 |—{DM0000 : .
09001 H H | Appended information
L . L | Output data from measurement No. 3
Hl - [g] (block 0) '
Result top write : . |L] . [L|Datain a specified block
address : ’ H ’ H . :
+ 512 bytes :
(*3) - S T T :

* 2 Set the result top write address in item "(3WRITE TOP ADRS" on the "COMPUTER LINK" screen.
> 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

Sharp Mitsubishi [OMRON
FzeLli e il 09000 |09300 |D000O DMO0000
address
Top address of data |, 555 |19300 |po256 DMO0256
in specified blocks
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(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 sighal

When the 1V-S30 responds, data in a specified block is output after the output data (block 0) from the
measurement No. O to 4, in response to the measurement run command 2 (processing code 11)).

M Response @©
: . [Object] Output evaluation | peasuremento | =] S| 2] =
| 1 type results ) gleg|lg|g
1'1|RCRC| " vo'vy1' 'vis|CameraliCamera2| S| S| 5| 5
N (G (] L : ! §1 85| 8
i i X L X X S| S|2| S
M T
easurement 0 Data from Data from Data from Data from Data in the |
Camera 1| Camera 2 |measurement 1|measurement 2| measurement 3|measurement 4 specified SC!'SC|CR
data @ | data @ data data data data block (H): (L)
1

See page 18-7 for details about 1) and 2.

Note: The response returned by the measurement run command 2 (processing code 11)) will not

contain the specified block.
[2] Setting (operating) procedure

M Setting (operating) procedure
1. Select "MAIN COND" -> "OBJECT TYPE
COND" -> "TYPEOQ" -> "OBJ-TYPE I/0" in
that order.

2. The "OBJ-TYPE 1/O" screen will appear. Move
the cursor to "(3)SERIAL OUTPUT" and press
the SET key. A popup menu will appear.
Select "BLOCK-ASSIGN" and press the SET
key.
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SELECT OBJECT TYPE COND F C1BRT
OBJECT TYPE COND
EFrvpE0 @TRIG CCD START
—TYPE RUN COND ()CCD TRIG COND
— IMAGE-ADJ (8)SHUTTER SPEED
MEA-CND(CAMERAL) %2&?@;%{;%CK
[+~ MEA-CND(CAMERA?) @)CANNO
— FINAL NUM.CALC @CAL|BRAT|ON
— FINAL OUTPUT COND (8)CALIBRATION
— OBJ-TYPE II0
L OBJ-TYPE SYS.
L-TYPE(NEW)

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

OBJ-TYPEI/O SCREEN SAVE

F Cl1 BRT
(DTRIGCCDSTART ~ NO

(2SHUTTER SPEED  1/00060(1/30~1/10000) ANY

(@)SERIALOUTPUT ~ BLOCK-ASSIGN — | BLOCK-ASSIGN

(@)SET SERIALBLOCK  BLOCK00 MEAS0 CAM1

(BCAMNO 1(1~2)

(B)CALIBRATION NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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3. The "@SET SERIAL BLOCK" line will appear. OBJ-TYPE I/0 SCREEN SAVE E Cl BRT
Select this line and press the SET key. Enter the
block No., measurement No. and camera No. of
the measurement data to be output, using the left, (@)SHUTTER SPEED  1/00060(1/30~1/10000)
ight,up and down keys. . RS B

- Specify a block number to be returned in G)CAMNO 1(12)

addition to block 0 (00). If block 00 is specified, (®)CALIBRATION NO
data from block 00 will not be returned a second
time. After the settings are complete, press the

SET key.

(DTRIGCCDSTART ~ NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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17-7 Setting the data output

When you communicate with the 1V-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 5> Pages 19-3 and 19-4.

- Communication interface (general purpose serial IF): When executing a measurement run command
4 (processing code 14w) - Pages 18-8 and 18-10.

[1] Select "ANY" for the serial output
Select "ANY" in the "@SERIAL OUTPUT" item on the "OBJECT TYPE /0" menu.

B Setting (operating) procedure

1. Select "MAIN COND" -> "OBJECT TYPE SELECT OBJECT TYPE COND F CIL BRT

COND" -> "TYPEOOQ" -> "OBJ-TYPE I/0" in OBJECT TYPE COND

that order. EHTYPED (DTRIG CCD START
— TYPE RUN COND (2)CCD TRIG COND
— IMAGE-ADJ (3SHUTTER SPEED
1 MEA-CND(CAMERAL) %gg‘@éﬁggg%w
-+ MEA-CND(CAMERA2) ©OAMNO
—FINAL NUM.CALC @CAL|BRAT|ON
— FINAL OUTPUT COND (8)CALIBRATION
— OBJ-TYPE IO
L OBJ-TYPE SYS.

L_TYPE(NEW)

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

2. The "OBJ-TYPE I/O" screen will appear. Move OBJ-TYPE /O SCREEN SAVE F CL BRT
the cursor to "(@)SERIAL OUTPUT" and press
the SET key. A popup menu will appear.

(DTRIGCCDSTART ~ NO

" " (2)SHUTTER SPEED 1/00060(1/30~1/10000)
Select "ANY" and press the SET key. BIERA OUTPLUT  ANY i
BLOCK-ASSIGN
@CAMNO 1(1~2)
(5)CALIBRATION NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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[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 any condition setting screen, press the TRG/BRT key and the cursor will move to the upper function
menu. Select "SCREEN" and press the SET key. A popup menu will appear. Select "SERIAL

OUTPUT" and press the SET key.

- The "EVALUATION COND" screen for

individual measurement program

EVALUAT COND SCREEN SAVE

F C1 BRT

[SERIAL OUTPUT]

@X COORD(MDLO) NO <—|NO
(@)Y COORD(MDLO) NO YES
(@ DEVIATE(MDLO) NO

@)y DEVIATE(MDLO) NO

(®MATCH LVL(MDLO) NO

(®ANGULAR DEVIATE NO

@ X COORD(MD1) NO

(®Y COORD(MDL1) NO

(©x DEVIATE(MDLL) NO

{0y DEVIATE(MDLL) NO

ADMATCH LVL(MDL1) NO

- The "NUMERIC CALC" or "FINAL NUM.
CALC" screen for individual measurement
program
NUMERIC CALC SCRREN SAVE

F C1 BRT

[SERIAL OUTPUT]

(Moutput

NO

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

(When measuring positional deviation)

- The "DIST&AGL COND" screen

DIST&AGL COND SCREEN SAVE

F C1 BRT

[SERIAL OUTPUT]
(D DISTANCE EVALUATION NO

(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).

(To measure an object's "distance" on the distance and angle condition menu)
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17-8 Calibrating the IV-S30

The IV-S30 calibration can be adjusted, e.g. "1 pixel = 1 mm", and the data can be displayed as
actual dimensions.

® How to display the CALIBRATION setting screen

1) Select "MAIN COND" and then "OBJECT MAIN MENU F ClBRT
TYPE COND."
IVS3*MX
SYS-CND
OBJECT TYPE COND
SET WIZARD
EDIT MAIN OPS MENU
OPTION

2) On the "OBJECT TYPE COND" screen, move the cursor to any "TYPExX" that you want to

calibrate, and press the SET key.

3) Move the cursor to the "OBJ-TYPE 1/O" line

SELECT OBJECT TYPE COND F ClBRT
and press the SET key.
OBJECT TYPE COND
EFTvPE00 (DTRIG CCD START
—TYPE RUN COND (2)CCD TRIG COND
— IMAGE-ADJ (3)SHUTTER SPEED
+1- MEA-CND(CAMERA1) %25?'@&%\1&%%
+1- MEA-CND(CAMERA?) @CAUNO
— FINAL OUTPUT COND (8)CALIBRATION
— OBJ-TYPE I/0
L OBJ-TYPE SYS.
ﬁﬂ'TYPEOl
LTYPE(NEW)
4) On the "OBJ-TYPE I/O" setting screen, move OBJ-TYPE /O SCREEN SAVE F CL BRT
the cursor to the @QALIBRA_TION line and DTRGCCDSTART BN
press the SET key twice, to bring up the sub- (@CCDTRIGCOND  (TO NEXT SUB-MENU)
menu. %SHUWER SPEED  1/00060(1/30~1/10000)
. . " SERIALOUTPUT ~ BLOCK-ASSIGN
Note: Depending on settings for the @TRIG (5)SET SERIALBLOCK  BLOCK0O MEASO CAM{
CCD START" and "@)SERIAL ©cAmNO 1(1-2) NO
o (Z)CALIBRATION MANUAL ——— | MANUAL
OUTPUT" items, t_he nu_mber of the (8)CALIBRATION (TO NEXT SUB-MENU) EDGE DTECT
"CALIBRATION" line will vary between
® and ®.
5) Set the calibration details on the CALIBRATION SCREEN SAVE F CL BRT
CALIBRATION setting ?Cr9e”- ) ()CURSORI-COORD  SET (256.240)
Put a ruler in the camera’s field of view . (2)CURSOR2-COORD  SET (256.240)
(3)SCALE 000.00
(@)SCALE(UNIT) mm
BREG EXEC
1PIXEL CBP 000.0000 mm
1mm CBM 000.0000 PIXEL

® When "MANUAL" is selected on the "CALIBRATION" line

1. Move the cursor to "(1) CURSOR1-COORD" and press the SET key.
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2. While the cursor is on the "(DDCROSS CLOSS CURSOR RESET RETURN F C1BRT
CURSOR" line on the CROSS CURSOR
screen, press the SET key. Move the
crosshair cursor to the tick marks on the ruler
using the up/down/left/right arrow keys and set
coordinate 1.

(@)CLOSSCURSOR  (256.240)

e e
40 30 20 10
AT ACARRRRRRRARTRR ALK

X:256 Y:200

3. Then move the cursor on the CROSS CLOSS CURSOR RESET RETURN F ClEBRT
CURSOR screen to the "(2)CUSOR2-
COORD" line and set coordinate 2 using the

same procedure. (DCLOSS CURSOR (143.200

e e e
40 30 20 10
[T T

X143 Y:200

4. Select the "(3)SCALE" line and enter the actual value of the distance between coordinates 1 and
2. In this example, the distance is 10 mm. Therefore, enter "10."

5. Select the "@)SCALE(UNIT)" line and select the unit of distance between coordinates 1 and 2. In
this example, select "mm."

6. Select the "G)REG" (register) line and while the cursor is on "EXEC" (execute) press the SET
key again. The controller will be calibrated to read "1 pixel = 1 mm."
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® Setting the register conditions for edge detec-
tion

(1) SEARCH AREA
Select "(1)SEARCH AREA (MDLO0)" and press
the SET key to go to the setting screen.

(2 DTECT MODE
Select an image processing method for the
edges.

(@ SEARCH DIR
Specify a search direction.
> For details, see page 3-15.

@ THRESHOLD
Specify a threshold value for binary
conversion.
> For details, see page 3-15.

Edge Flat
width width

Light level
JDensity difference

A B

Automatic setting

REG COND SCREEN COND SAVE DATAIL F Cl BRT
()SEARCH AREA(MDLO) ~ SET(224,208)~(287,271)
()DTECT MODE(MDLO) ~ CHNG POINT —————— | CHNG POINT
(3)SEARCHDIR(MDLO) ~ HORIZ(—) DRK—BRT
@THRESHOLD(MDLO) ~ SET(D:050 E:2 F:04) BRT—DRK
(®REF COORD(MDLO)  SET KEY(256.240) CENT(BRT)

CENT(DRK)
(B)SEARCHAREA(MDLL)  SET(224,208)~(287,271)
(Z)DTECT MODE(MDLL)  CHNG POINT

HORIZ(—)

(®)SEARCHDIR(MDLL) ~ HORIZ(—)
(OTHRESHOLD(MDL1)  SET(D:050 E:2 F:04) C(Ejsf((;_))
{OREF COORD(MDLL)  SET KEY(256.240) VERT( 1)

{)SCALE
{2)SCALE(UNIT)

@REG
1PIXEL

imm

000.00

mm

EXEC

CBP 000.0000 mm
CBM 000.0000 PIXEL

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

Select "AUTO-REG" from the upper function menu on the THRESHOLD setting screen. The
controller will set the optimum value automatically.

(5 REF COORD (reference coordinates)

You can change the reference coordinates to any desired position.

) SCALE

Enter the actual value of the distance between coordinates 1 and 2. In this example, the distance

is 10 mm. Therefore, enter "10."

[ SCALE (UNIT)

Select unit of distance between coordinates 1 and 2. In this example, select "mm."

{3 REG (register)

While the cursor is on "EXEC" (execute) press the SET key again. The controller will be

calibrated to treat 1 pixel =1 mm.
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6) Using the CBP value that was set in the calibration function, you can execute numeric
calculations.

1. Press the ESC key twice to show the menu | SELECT OBJECT TYPE COND FCLBRT
tree. Select the "NUM-CALC" line for the O e O
same object type and measurement TYiEgng RUN COND Noo
number, and press the SET key. | IMAGE-ADJ NOL
[= MEA-CND(CAMERAL)
MEASO NO2
POSI-CORRECT
MEASO1(POSI-DEVIATION) NO3
[=F—MEAS02(POSI-DEVIATION)
IMG PRE-PROC NO4
MEAS CND
EVALUATION COND NOS
DISTANCE&ANGLE COND
NUM-CALC NOG
OUT-COND
MEAS(NEW) NO7
[+ MEA-CND(CAMERA2)
FINAL NUM.CALC
FINAL OUTPUT COND
OBJ-TYPE /0

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

2. Re|ay numbers NOO to NO7 are dlsplayed NUMERIC CALC SCREEN COND SAVE F C1 BRT
on the first screen. To display relay (No8-n15]
numbers NO8 to N15, press the SET key %i’SS;CTEST (SETKEY]
while the cursor is on the "CHG-CALC"
item. N0O

TYPE | FORMULA

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC

3. On the "NUMERIC CALC" screen, use the NUMERIC CALC SCREEN COND SAVE F C1 BRT
up and down arrow keys to move the cursor (Noo-No7]
to a cell in the "TYPE" column on the %i‘SC;CTEST seriey
desired relay number line. Press the SET ~voE T ORI ( )
key. A popup menu will appear and you can I
select the calculation result you want to CRDY
output. In this example, select "DEV -x" Nt | doeve e
(deviation on the X-axis) DEV-y
INI2Z fo LD MATCHM | .
ANGL-B
INO3 | | L |NUM-CALINC] | ..
CNST[C]
INO4 L INO ..
R O
R S
NO7

SET=SELECT TYPE ESC=BACK SEL=CHNG IMG TRG=FUNC
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4. Next, move the cursor to the "FORMULA"
column and press the SET key. Another
popup menu will appear allowing you to
select the type of formula you want to use
for calculations. In this case, select "CBP."

NUMERIC CALC SCREEN COND SAVE F C1BRT
[Noo-N07]
CHG-CALC
(DRUNATEST (SETKEY)
TYPE | FORMULA
N0 |l = TOBIECTTYPE |-cc-mmmommmmmmenn
CALC RESULT
I D ONST  |emooiio .
SUM
I R NG |
CBP
INO3 ||l CBM el
DEL
B I R
I
R
L S

SET=SELECT TYPE ESC=BACK SEL=CHNG IMG TRG=FUNC

5. After completing these settings, deviation on X-axis will be output as a CBP value (in unit of

mm).
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C 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 1V-S30 and a personal computer
(using the general-purpose serial interface).

Cate- Processing

gory description Code Functions
Measurement - Executes all measurement programs for a specified object type.
execution 10 | (You can make measurements by specifying a camera.)
- function 1 - Outputs the ladder results (YO to 15).
Q| \easurement - Executes all measurement programs for a specified object type.
% execution 11 (You can make measurements by specifying a camera.)
§ function 2 - Outputs the ladder results (YO to 15) and the measurement
© data in block O for each measurement program.
S - Executes all measurement programs for a specified object type.
@ |Measurement (You can make measurements by specifying a camera.)
£ |execution 12 |- Outputs the ladder results (YO to 15) and the measurement
g |function 3 result from a specified block for a specified measurement
5 number.
Measurement - Executes all measurement programs for a specified object type.
execution 14 (You can make measurements by specifying a camera.)
function 4 - Outputs any numerical data selected by the 1V-S30.
Measurement 20 Reads the result of the last measurement
data reading 1 - Outputs the ladder results (YO to 15).
Reads the result of the last measurement
gﬂigséraeg?ﬁmz 21 |- Outputs the ladder results (YO to 15) and the measurement
- 9 data in block 0 for each measurement program.
>
7 Reads the result of the last measurement
e l(\jﬂag[gsrljeraeg?ﬁnte’ 22 |- Outputs the ladder results (YO to 15) and the measurement
2 9 result from a specified block for a specified measurement number.
e] v
S |Measurement - Reads the results of the last measurement from a specified
X |data reading 4 24 measurement code:
- Outputs any numerical data selected by the 1V-S30.
[llumination 28 |- Reads the amount of illumination measured by the lighting
reading monitor function, and the evaluation result.
Corrected light 29 |- Reads the corrected light level measured by the lighting monitor
level reading function, evaluation result and preset reference density.

Shown below is the relationship of each selection when code 10 to 14 are specified is shown below.
The conditions below are what is shown when the "PARALLEL+SERIAL+USB" is selected on the
"(1MEAS INP I/F" on the "I/O CONDITIONS" selection screen.

Measurement Output . .

Start selection Serial output Object type change
Gef‘era' purpose | __ Command codes 10 to 12 |Command codes 10 to 12
serial port

None Parallel
. SHARP/MITSUBISHI/
Parallel port Computer link | svRON/YOKOGAWA | Parallel
General-purpose |Response output from Parallel
serial + USB command codes 11
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The conditions below are what is shown when the "TRIG CCD START" is selected on the "(1)MEAS
INP I/F" on the "I/O CONDITIONS” selection screen.

Measél;;:‘tment sgllétcgiugn Serial output Object type change
Parallel port Parallel
Auto neral pur R n from
Serial port - USB | command codes 14| Command codes 55
None Parallel
. HARP/MITSUBISHI
Parallel port Computer link | SR oaawa | Paralle
General-purpose |Response output from Parallel
serial port command codes 11
S;?;?;ﬁulpggg Command codes 10 to 12 1czo mmand codes 10 to
Cate- q ' .
gory Processing function |Code Function
Operation lock Read | 50 |- Read lock/unlock condition of the operation screen.
status Set 51 |- Set lock/unlock for the operation screen.
English or Read | 52 |- Read the status from the English or Japanese display.
Japanese display | Set 53 |- Enter a change on the English or Japanese display.
. Read | 54 | Read an object type number to measure when the
Object type measurement start input is turned ON.
number Set 55 | Assign an object type number to be executed when the
measurement start input is turned ON.
w Read | 56 | Read the image status being monitored
c (Output: Through/freeze, Brightness: Full/half).
o |Image status - - -
=) Set 57 | Change_ the status of the image be|n.g monitored
c (Output: Through/freeze, Brightness: Full/half).
8 Read | 58 | Read the status of the camera outputting an image for
® | Output image the specified object type.
.'CS’ camera Set 59 |- Set the status of the camera that is outputting an image
5 for the specified object type.
= Read | 5A | Read the shutter speed setting for the specified object
Shutter speed type.
Set 5B |- Set shutter speed for the specified object type.
Read | 5C |- Read the IV-S32MX/S33MX's system time.
Time Set 5D | Adjust the IV-S32MX/S33MX's system time to the time
set by the host device.
- Measurement program: Registers reference images for
Register a | - Err]:g?sag(r:ifl\il%(.j S%jﬁlcyt).type and measurement number
reference image | Assign - Image calculation: Registers reference images used for
image calculations of the specified object type.
- Set all settable conditions to their initial values (global
Initialize all 60 conditions, all object type conditions, and reference
images).
- Check the controller for a hardware error.
Self-diagnostic 68 Items to check: VRAM (read after write), SDRAM (read
afterwrite), etc.
Reset 69 |- Reset the controller (the same as a power reset operation).
Manual measurement Read | 70 |- Read the coordinates detected by manual measurement.
coordinates Set 71 |- Set the coordinates for manual measurement.
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18-2 Data flow

The data flow between the 1V-S30 and a personal computer is shown below.

[1] Measurement execution 1: Command codes 10, 11, or 12
@ Select the measurement start input source = general purpose serial and parallel port

IV-S30

0 .

s (1 Receiving a command
£38
5o Personal
@ ° computer
LG . P
= S @ Transmitting a response

5 (measurement data, etc.) )

N—r

[2] Measurement execution 2: Response processing for command 11
@ 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.

IV-S30
% @ Inputting a trigger CCD camera or
o5 programmable controller
= O
i)
S o
= § (2 Transmitting a response 1 Personal computer or
5 (Command 11, programmable controller
bt measurement data, etc.)

- You can specify the response block on the "OBJECT TYPE I/O" screen 5> see page 17-23.

@ Select the measurement start method = CCD trigger, start sampling & output results =
general purpose serial

IV-S30 . _
@ Inputting a trigger CCD camera or
= (Start sampling CCD trigger.) | Programmable controller
o .
CCD trigger
o f‘ @ 99 CCD camera
c O
= .9
22
35
= @ Transmitting
S a response Personal computer or
e (Command 11, programmable controller

measurement data, etc.)
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[3] Measurement execution 3: Command 14
@ Select measurement start input source = general purpose serial and parallel port

[Procedu

re] (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."

IV-S30
I .. I
o (@ Receiving a command
2 (Packet = 0: Measurement execution)
29
= Q
§ S @ Transmitting a response
) e
=g (Mesurement codes, mesurement data, etc.) Personal
()
- computer
S _ (D Receiving a command P
= (Packet = 1: No measurement execution)
@ Transmitting a response
(Next mesurement codes, mesurement data, etc.) —
[(Response) measurement code]
Measurement ; Measurement :
ode Setting ode Setting
0 MEASURE 0 CAMERA 1 5 MEASUREMENT 4
1 MEASURE 0 CAMERA 2 6 Distance and angle measurement
2 MEASUREMENT 1 7 Numerical calculation
3 MEASUREMENT 2 F Quit
4 MEASUREMENT 3

[4] Processing other than measurement execution processing
- Operaton screen: Any command can be processed, regardless of the measurement 1/0

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

(o))

£

= Personal
E’_ computer
) @ Transmitting a response

-/
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18-3 Communication format

The communication formats of the commands and responses between the 1V-S30 and a personal
computer are outlined below.

B Command Station| | ‘
; N R I x| %/SC'SC|CR
No- ¥ HiL
| | |
L |
5 |, |2 _ L_Terminator
S lSt tion Processing | 2 "
o atio ode Text Checksum code
T No.
B Response Station| | :
: [No.' %1 %|RCIRC| k| sk -ooerreeereeen * |* |SC SC|CR
| | H L H | L
| | |
| | l L1
o *3 "
S tl . |—Termination I_ZT |_Terminator
@ L Station ext
) code *
T No. 2

. Checksum code
Processing code
*1 Station No.: 00 to 7Fw)
*2 Processing code and text
- They depend on the contents of communication. 5> See pages 18-1 and 18-7 and after.
- On abnormal termination, no text is provided.
*3 Termination codew)
The termination code is a 2-digit hexadecimal number.
- When an output is sent through the general purpose serial I/F, 00w is sent on normal
termination.
- On abnormal termination, a code other than 00w is sent. 5> See page 20-3.
*4 Checksum code (SCx and SCv.)
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 1V-S30 does not need to complete a checksum for error detection, use an @ (at sign:
ASCII code 40¢) in each of the checksum codes SCw and SCu 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.

Value increment range
for checksum

Station| | ‘
Command ! !
u No.' | s|| % ... %| %|SCISC|CR
‘ [ H' L
| |
[ ‘ | | | [
o LSt i b ) L L |—Terminator
o] ation rocessing
© No. code Text Checksum code
T
Value increment range
for checksum
B Response Station| ' |
No.' %1 %|RCIRC| s |% ... %| %|SC SC|CR
! ! H|L H'L
| L |
L1 | | | | [
g |—Station |—Termination |—Text |—Terminator
©
30:9 No. code Checksum code

Processing code
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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.

Ex. 1 Command for the measurement
execution function 1 (code 10w))

Station : :
No.! 1,000 1/C|2[CR
I

| |

| |

l— ASCLII data
Lo, 31
(o 30
O 30
Checksum Lo 31

code

Ex. 2 Command for the measurement

execution function 7 (code 1Aw)

Station : :
No. ! 1|A1 640|16ECR
! | |
| |
l— ASCLII data
Lo, 31
Ao, 41
Lo, 31
LT 36
Ao 34
(o T 30
Lo 31
Checksum g T T6E

Octal numberl ........cccccceeeeeenn. (8)
Decimal number ...................... None
Hexadecimal number ............. (H)

- This manual uses the following notation to represent addresses and set values.

Ex. 377
Ex. 255
Ex. FF#)
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18-4 Processing functions
[1] Measurement execution functions
(1) Measurement execution function 1: code 10w
This command will cause the 1V-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 (YOO 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.

W Command
Station| 1 |Object| 5 |
Now 1110 Wpe %é scisc|cR
: : : 5 8 (H):(L)
W Response
Station| i [Object| 5 Final output !
NO'E 1 E 0 RCERC tyl.oe §§ fg:ayf:“on r.es?\l(tls scisc CR
: I (OHOI A -1 | H) L)

- Object type — Object type to measure: 00 to 3F

- Execution camera number — 0: Both cameras 1 and 2; 1: Camera 1 only;
- Final output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK

- Data flow 5> See page 18-3.

2: Camera 2 only

(2) Measurement execution function 2: code 11
This command will cause the 1V-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 (YOO 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.

B Command
Station| 1 |Object|s |
| ! = © !
: NO': 111 type 3 g[scisc/cr
1 H), (L
: : X L|>j 8 ( ):( )
W Response , @ |
- . . - - Measure
Station| i |Object| & . Fllnal_OUtPUf | ment0 1y |6 |b [o
1 1 1 = © evaluation result S5a|5n|5m 5
- No-L 1111 |roire| BPE 25| S O R - i i i
| | | © E|Y0,Y1, Y15 2, 2 [eglaglegle s
| T [ (o) T () I =0~ R X S B IEE=E=ESE
1 1 1 ! wo L L N O.,0
T
Measurement O Dataon | Dataon | Dataon | Dataon | !
Camera 1|Camera 2| measure- | measure- | measure- | measure- |Sc'sc|cr
data @ | data @ |ment1 @|ment2 @[ment3 @[ment4 @)|H)! (L)
1

- Object type — Obiject type to measure: 00 to 3F
- Execution camera number — 0: Both camera 1 and 2; 1: Camera 1 only;
- Final Output evaluation result (YO 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: Camera 2 only

- @ — 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 5> See page 18-3.
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(3) Measurement execution function 3 : code 12

This command will cause the 1V-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 (YOO 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.

B Command - Measurement Number — A measurement
- T obiectls |« : number that outputs numerical data (MEASURE 0
Nou |1 [ype |2 8 52 N elsclor|  CAMERA 1: 0, MEASURE 0 CAMERA 2: 1, and
T I 411 - I st MEASUREMENT 1 to 4: 2 to 5)
: : C @8l= | I - Block — Specified block from which the data of a
B Response specified measurement function will be output.
Station| 1 . |object|s Final Output . :
No.' ! ! ty]pe % | evaluation result | Specified !
1|11 2|RCRCI FRT 1@ 81vglya; - |y1s| block data |SC|SCICR
! ! (H), (L) X S8 I @ (H) (L)

- 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 (YO 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 5> See page 18-3.

(4) Measurement execution function 4: code 14w

This command will cause the 1V-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 1V-S30 can be output as the response.

> See page 17-26.
On page 17-1 you can see how each command affects the various inputs and outputs.
l Command

Station| 1 [Object|s . .

No.. 1114 |%P® 2G| @ |scisclcr
X X | 2E (H) (L)
\ \ 1 w o \

H Response

Station| 1 i |object| s e |
I 1 I =] o I

No. 11 14 |RCIRC type S5 22| Any numerical data |SC!SC|CR
| N () 1Y (5] I -2l o3+ (H), (L)
| | | u o S _ |

- (1) — 0: Execute/read, 1: Read

- 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
- Measurement code (response)

Meascuorgénent Setting Meascuorggnent Setting
0 MEASURE 0 CAMERA 1 5 MEASUREMENT 4
1 MEASURE 0 CAMERA 2 6 Distance and angle measurement
2 MEASUREMENT 1 7 Numerical calculation
3 MEASUREMENT 2 F Quit
4 MEASUREMENT 3

- Specifications for any output data &> See page 18-16.
- Data flow 5> See page 18-3.
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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 20w

This command will cause the 1V-S30 to read the results of the last measurement.
The results in the ladder outputs (YOO to 15) will be sent back as the response.
This command is effective regardless of the measurement input specified.

Bl Command
Station| :
1 1 1
No. 1210 sciscler
| G (®!
! 1 1
H Response
Station| . |object| 5 Final output :
No.' ! ! type | E ©| evaluation result !
210 (reire] TP 22| volvy! \v15 [SCisc|cr
[ CoHO |58 r v H) (L)
1 1 1 1

- 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 (YO to Y15) — 0: NG or unspecified, 1: OK

(2) Measurement data reading function 2: code 21w
This command will cause the 1V-S30 to read the results of the last measurement.
The results in the ladder outputs (YOO to 15) and the measurement data in block O of each
measurement will be sent back as the response.
This command is effective regardless of the measurement input specified.

Il Command
Station| :
No.! ' X
" 2 : 1 SC:SC CR
| C|HW)
1 I 1
H Response @
. . Il\lln:cure_ |
I i |Object|§ Final output ment0 ¢ o o |
! ! e |2 ©| evaluationresult | 2 ¢ [5—|5a|5m|5<
211 [Rcire| WP 3| | R bt [ B [ Bt
| | : o E[YO1YL: Y15 2, 2 |3 9|3 o|d 8| @
G (™) gl | %, 8 [=EEESESE
1 1 ! wo 1 1 1 o.,0
T
MeasurementO | pataon | Dataon | Dataon | Dataon | |
Camera 1|Camera 2 | measure- | measure- | measure- | measure- |SC'SC|CR
data ® | data @ |mentl@jment2 @ ment3 @ ment4 @ (H);(L)
I

- 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 (YO 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

- (@ — 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 22w

This command will cause the 1V-S30 to read the results of the last measurement.
The results in the ladder outputs (YOO to 15) and the measurement data in block O of each

measurement will be sent back as the response.
This command is effective regardless of the measurement input specified.

Hl Command

Station| Object| & |Block|
1 1 = 1
No.: 2 : 2 type §§ ! SC:SC CR
1
! ! - ! (H):(L)
H Response
i ' ' ject| € Final output '
ﬁga}lon : : Ot%eg ! '% ®| evaluation Pesult Specified |
X 2 | 2 RCIRC| ™~} 8 g vo,v1, - vi5| block data |[SC;SC|CR
1 1 (H)I (L) : I.|>j g 1 1 1 (H)I (L)
| 1 | 1 1 1 . !

- Object type — Obiject type for which the measurement was executed: 00 to 3F
- Executed camera number — 0: Both camera 1 and 2; 1: Camera 1 only;

- Final Output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK
- 1 — Specified block data

(4) Measurement data reading function 4: code 24w)

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. 5> See pagel7-26.
This command is effective regardless of the measurement input specified.

- Measurement Number — A measurement number that
outputs numerical data (MEASURE 0 CAMERA 1: 0,
MEASURE 0 CAMERA 2: 1, and MEASUREMENT 1 to

- Block — Specified block from which the data of a
specified measurement function will be output.

B Command
Station| 1 [¢&]
No., |5 14 |23|scisc|cr
@ = .
! ! gé H)'L) 4:21t05)
| | \
H Response
Station : i |object|s e :
. ! ! e [E®|59 !
No | 2 : 4 RC:RC ty[l) § g 8; Any numerical data SC:SC CR
o O E8 |2 (H)1 (L)
1 1 1 o ,

- Object type — Obiject type for which the measurement was executed: 00 to 3F
2: Camera 2 only

- Executed camera number — 0: Both camera 1 and 2; 1: Camera 1 only;

[(Response) measurement code]

Meascuorggnent Setting Measc%rgénent Setting
0 MEASURE 0 CAMERA 1 5 MEASUREMENT 4
1 MEASURE 0 CAMERA 2 6 Distance and angle measurement
2 MEASUREMENT 1 7 Numerical calculation
3 MEASUREMENT 2
4 MEASUREMENT 3
- Specification for any output data > See page 18-16.
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(5) llluminance level reading: code 28w)
The illuminance level measured by the illuminance monitor function and the evaluation result are
read.

B Command
Station| 1 |§ |
No.| YIS
" 2'8 3 SC!SC|CR
C g5 e
1 1 © 1
M Response
Station| i |object| _| muminance |
1 I I t e 1
Now 121 8|reirel P | 2 1071011100101 SC'SC|CR
i I () PN (S e (N (S
1 1 1 1

- Camera No. — 0: camera 1, 1: camera 2

- Object type — Obiject type for which the measurement was executed: 00 to 3F
- Result — 0: NG, 1: OK

- llluminance — 000.0 to 255.0

(6) Corrected light level reading: code 29)
The corrected light level measured by the illuminance monitor function, the evaluation result and
preset reference light level are read.

W Command
Station| 1 |5 . : - Camera No. — 0: camera 1, 1: camera 2
I I =] I
No. 12193 3|scisc|cr
: CRE O
I 1 wo I
H Response
Station| i |object | «= Corrected Reference X
No.! 2 | 9 ! type | 2 light level light level !
RC'RC| i Bl 4+ 10210t 00m 011021 011 01 o-4 SC' SCICR
Lol (o] || T ROTL0TI0TI07I0%I0T 10RO (i 1)
1 ] ] | | | I 1 1 1 I

- Object type — Obiject 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)
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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.

Process function Pz:oocde:s Communication format
B Command
Station : :
I I
No- 1510 |scisc|cr
Read [ co|HM)
operation 50 ! ] 1
screen lock W Response _
status - T 7 T (1)—Operation screen lock
Statlon) | ! ! [o : lock OFF ]
o 10 [RCIRC| )| SCISC|CR 1: lock ON
! N (GH(B] (H) (L)
1 1 1
B Command
Station X X (D—Operation screen lock
No. ' ! 0: lock OFF
Set ! | @ (SHC;:?LC): CR 1:lock ON
operation : X |
screen lock 51
ctatus W Response | | |
Station ! | !
I | I
N> | 511 [reircscisc|cr
: L H))|H) (L)
! 1 |
B Command
Station E E
No- | 512 |scisc|cr
Read from the ! c (H)
English or 52 : !
Japanese W Response
i . T I T
display Station| ! ! (D —English or Japanese display
g N.O' 12 |RCRC| (@) |sC!SC|CR 0 : Japanese
S I R GYH(® (H) (L) 1: English
k=) ! 1 L 1
&
[&]
= B Command
,-‘é Station : X @—*Engli;h cjr Japanese display
= No. ! ! : Japanese
2 ! SC'SC|CR . ;
£ | Setitemson ! ! ® 'O 1: English
the English or 53 ! I i
Japanese W Response
display Station| \ |
I I
No- | 51 3 |reirc|scisc|cr
; ) O[HO)
! 1 |
B Command
Station | |
I I
No- 1514 |sciscler
Read object ! ! (H): L
e number 54
P W Response
. T [ . T
Stﬁgon | | otSi)eeCt | (D —Type number(00 to 3F)
. : RCIRC ) SC:SC CR
! CHOF T (HO
I 1 1
B Command
Station : Object |
I I
NIO' ! ty;l)e SC!SC|CR @ —Type number(00 to 3F)
Assign object ! ! | (H): L)
e number
P > B Response
Station | : |
I | I
N> 1515 [rcirc|scisc|cr
N OHOHOH®
! 1 |
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Process function Pl;:oocdegs Communication format
B Command
Station ' '
N | | D—Output
> |56 |sc
! | (SI—%'?L(): CR 0: Freeze
Read the | ! ! 1: Through
image status % |'m Response
Station| 1 : - ﬁ : @—>Light0 Full
No. ! ! 2 ! :Fu
|56 [RCRC| S % SC!'SC|CR I:l:HaIf:|
: L |HLW (O | 2| HLW)
] 1 ]
W Command
Station ' a '
No. : 3 gl D—Output
1 5 : 7 5 % SC:SC CR 0 : Freeze
Set the image : r O = HL (L) 1: Through
status 57 : :
W Response
Station | : | @=Light .
No. | ! | 0: Full
! 5! 7 |RCIRC|SC!SC|CR 1 : Half
! L] O
] 1 ]
W Command Cameral display
Station| 1 : (MCamera 1 81040
X X : :
N> |58 |scisc|er| (@Camera2 )
Read out : : (H): L Car%%raz d%alay
image camera 58 ' '
o m Response 4i0l8'0
Ststion ! | D ® ! Horizontal %I_visilon
I
o > |518|RCRC| | | |scisclcr id
2 : NG LR [0 ixi]0 ! Xq
kel 1 1 1
c
3 B Command Can%%ral di%Iay
[+ T T
> i [l [l
g Stsgon ! ORN®) ! 8:0la'o
b= o519 | |scisc|cr .
£ | ! | . (H)1 (L) Camera?2 display
Set output 59 ! | I ! | ® @
image camera m Response 40 | 8:0
condition Station| \ | Horizontal cgyisilon
No. ! ! ! ispla
| 51 9 |RCIRCISCISCICR|  (DCamera 1 @ ® P
: c | H)O)|H) (L) (@ Camera 2 0! x1 0! xg
1 1 1
B Command
Stati ' '
S(;?n | | (D—Shutter speed
: ! 5 'A|sCisC|CR (001E to 2710 : 1/30 to 1/10000)
Read the | : (H): O
shutter speed 5A R
for each object W Response : : :
type Stﬁtion ! | Shutter speed !
I I I I
P | 51AJRCRC| 1+ 1 1 |scisc|cR
: I (H)|(L) 1 1 1 (H)I (L)
| 1 1 1 1 I
HW Command
Station| 1 | Shutter speed|
I I I I I
N |siB ' 11 |sciscler
Set the shutter | | o ! (H): L
zgjeeec‘: I%eeaCh °B | @ Response
. T ] T
Stsgon X ! : (D—Shutter speed
r|5'B RCIRC|SCISCICR|  (001E to 2710 : 1/30 to 1/10000)
! L0 [HW
1 1 1
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Process function Pl;:oocde:s Communication format
HW Command
Station : :
N . 1 1
> 15 'C [scisc|CR
: v |(H) (L)
1 1
Read the time 5C m Response
N T 1 T T T T T T T
Station | \ 1 |S1E | [ T |
| S, B S, CS|2ig|313|lci1£]919Q |
No. 5:CRCERc§-’:§’ 33 8:8 £12|5'3|5 & |scisclcr
: ! (H), L (H):(L) (H):(L) (H):(L) (H):(L) (H):(L) (H):(L) (H):(L)
Bl Command
7)) N T 1 T T T T T T T
c Station | \ 1 |S1E | [ T |
i) S, B|E,E| 2R3 i13|cic|oiQ
5 No- |5 Dlreire| S12(S18|818(2:12|515|8 &scisc|cr
1 1 1 1 1 1 1 1
§ : ! (H)1(L) (H):(L) (H):(L) (H):(L) (H):(L) (H):(L) (H):(L) (H):(L)
T - '
5 Set the time 5D m Response
% Station : : :
£ No. 5 ! D I !
] | RC:RC SCISC CR
! Lo
1 1 1
W Command
Station| 1 5 |dg :
No. ! o |52| (1~ 0: Measurement program
X 5 | E 8 Qe S|_(|::SLC CR 1: Comparative calculations|
Register a ! ! @ |2 OE) ( ):( ) between images
reference 5E
image W Response . | .
Station I | |
NO. 1 1 1
] 5 : E |RCIRC SC:SC CR
! C O] HLW)
1 1 1
W Command
Station : :
No. X X (D—Initialize memory
X 6,0 @ (S|_%:(SS CR |:0 : Flash memory and RAM ]
1 1
Initialize all ! | \ 1:RAM
paramenters 60 W Response
Station| 1 : :
NO. 1 1 1
: 6 ! 0 |RCRC SC!SC|CR
: C[(H)O]H)L)
1 1 1
HW Command
Station : :
1 1
No- |'g '8 |scisc|cr
: G
— | Self diagnositc 68 ' '
B Response
Station : : :
No. ! 1 !
: 6 ' 8 |RCIRC|SC'SC|CR
X C[(H)O]H)L)
" 1 1 1
W Command
Station : :
N i 1 1
| 619 |scisc|cr
! L HO
1 1
Reset 9 |m Response
Station| 1 X :
NO. 1 1 1
| 6 ! 9 [RCIRC SC!SC|CR
: C[H)W)|H)L)
1 1 1
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Process function Pl;:oocdegs Communication format
W Command
Saton] | : (@ — X coordinate 0X of the Oth detection
No. | | (000 to IFF(H)) : 0 to 0511
! 710 |sC!SC|CR (@ — Y coordinate 0Y of the Oth detection
Read th | RS (000 to IDF(H)) : 0 to 479
mZ?)uaI e @ — X coordinate 1X of the 1st detection
measurement 70 (000 to IFE(H)) : 0to 511
coordinates @ — Y coordinate 1Y of the 1st detection
] Response (000 to IDFH)) : 0 to 479
Station| | @ ® ® @ :
N . I 1 1
2710 |RCRC] Lo | | 1 |scisclcr
BRI G
B Command
Station : @ @ @ @ :
N i I I
S EAE Y TR R | | |scisclcr
B RS
Set the manual R
measurement 71 W Response . . (@ — X coordinate 0X of the Oth detection
coordinates Station| : | (000 to IFF) : 0 to 0511
I ] — . .
N.O' 711 Rc:RC scisclcr (@ — Y coordinate 0Y of the Oth detection
| : (H):(L) (H): L (000 to IDFH)) : 0 to 479
! | X | @ — X coordinate 1X of the 1st detection
(000 to IFE(H)) : 0 to 511
@ — Y coordinate 1Y of the 1st detection
(000 to IDFH)) : 0 to 479
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[4] Setting numerical data of the any output measuring
Numerical data of the any setting of the response at measuring (code 14¢): page 18-8) and reading
measurement data 4 (code 24x): page 18-10) is as follows.

[Ex.] Response to code 24

Station| | T Jobiect[5_[e2 - X
. [No.! type [SE|38
: 1 2 : 4 RC:RC | ge ?}E Any numerical data SC:SC CR
! N WHC) 1 |5g|=g _ H) L
e — |
Any type of numerical datal] / .
L ,ytyp umen I —Delimiter betvyeen output data:","(Space 20H) + comma 2C(H))
1 |CUPUt Numeric result data® —Output code list
@ Do —Numeric result data
: 1 Lo o 1 Output only the registered data in each specified

measurement, in register order.
Note: A maximum of 1 K bytes data is allowed.

[Ex.] A numerical data of the any setting when outputting coordinate X and coordinate Y with the
positional deviation measurements.

: Registeration ORegisteration 0| Registeration N : Registeration Of Registeration N
012 (Model 0) (Model 1) . (Model 1) ,10:13 (Model 0) . (Model 1)

I I I I I I I I I I I I I I I
: I I I I I I I I I : I I I I I I

@ Codes and number of bytes of output data
1. Result of each measurement program

Output data Measurement program
< = n = 0
2|5 o _[2 _| 32| =z|5z|es
TESO © C c c ®>C ';>C = O =) =
= - og| €S S |ao 2292 29|00 cEloe |59
29 |59 |c56|<2 |38 |95 |280|280|g52|£6 |00 |Da
Kind of output 8o 2 2825 g|s8 |28 |acg|QEs|e8s | S22 (5
O |oX |55 Dlog L8 |gg? (05850905 S
50 |28 |2gn| 82 |-a |Oa |22 (552|020 |2y (2E
gl & ® g © o8| gl|=Eg|E8
a D (@) jR= = 2T
< o = =
Degree of match 01 2 (@) (@]
Coordinate X 02 2 (@] (@]
Coordinate Y 03 2 (@] (@]
Coordinate deviation X 04 2 (@]
Coordinate deviation Y 05 2 (@]
Angle 06 2 o
Average light level 1 07 2 (@]
Number of objects 08 2 @) 0] (6] 0] (6]
Distance MAX. 09 2 ©
MIN. 0A 2 (0]
. MAX. 0B 2 0]
Lead width MIN. e 5 o
Lead length/ MAX. 0D 2 O
lead width 2 MIN. OE 2
Total area 10 4 (@] (@] (@] (e}
A ¢ h CUR. 11 (@)
rea of eac
label MAX. 12 4 (@]
MIN. 13 (@]
X coordinate | CTR.OF |, o
of gravity GRAVITY
center/Distan- MAX.
ce between DIST. 15 2 O
gravity MIN.
centers X DIST. 16 O
Y coordinate | CTR.OF |, o
of gravity GRAVITY
center/Distan- MAX.
ce between DIST. 18 2 O
gravity MIN.
centers Y DIST. 19 O
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Output data Measurement program
> >
c a - o -
2215 =5 |85 |55 §~ 2 %)
5} n & = Ownw | O9n |[=» c |[8c |00
8 |2 |38|E5| S|a8|5¢8 |55 |88 | 2|38 |58
o > T O = o = 0= e > c > _— > - £ o D0
Kind of output = 2 | =5 ° 3 88 <3 =15 =5 =25 =L a2 35
= S |22|0a| 23|05 | %0 |88 |55 £§7 |23 |os
5 s |88 |22 =s|l@E|2> s> |8 | © |28 |ac
o zZ |2 | D~ EGS |8@ |=& 0 |Ec |=0S
3 a 8S |@c | §E E |3 S G
a =2 |pe |58 = Sc
< @)
Eillet di . CUR. 1A @]
(oM A 1B | 2 0
MIN. 1C o]
. ) CUR. 1D 0]
Qllet diameter MAX. 1E 2 o)
MIN. 1F @]
Main axis angle 20 2 (@]
Perimeter 21 4 (@]
Degree of match 22 2 (0] (0]
Coordinate X 23 2 O O
Coordinate Y 24 2 O O
Average light level 1(total 25 2 o
of light level differences)
Average light level 2 28 1 O
Black and white 29 1 O
Counting white objects 2A 2 (0]
Number of registers 2B 2 (6]
Center point X 2C 2 @]
Center point Y 2D 2 0]

2. Results of the distance and angle measurement

Kind of output Output code | No. of bytes
Distance 30 2
Angle 31 2

. Coordinate X 32
Auxil 1 4
uxiliary Angle 23
- Coordinate Y 34
Auxiliary 2 - 4
Y slice length 35

3. Numeric calculation results

Kind of output Output code No. of bytes
MEASURE 0 CAMERA 1
MEASURE 0 CAMERA 2
MEASUREMENT 1
MEASUREMENT 2 40 4
MEASUREMENT 3
MEASUREMENT 4
Final calculation
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C Chapter 19: Computer Link )

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, OMRON,
and Yokogawa.

Sharp -1 J—board[— Host communication port in models Z—3113/312J]

— JW10 [ - Communication port in models JW-1324K/1342K/1424K/1442K/}
| 1624K/1642K, MMI port

— JW20H [ - Communication port in the JW—22CU]
L - JW-21CM (link module)
— JW30H [ - Communication port of JW-32CUH/33CUH

- Communication port in models JW-32CUH1/33CUH1/33CUH2/33CUH3
| - JW-21CM (link module)
L— JW50H/70H/100H

[— Communication port in models JW—70CUH/100CUH}
- JW-10CM (link module)

Mitsubishi —— AnA, AnN (AJ71C24-Sx)
— A1S (A1SJ71C24)
— A0J2 (A0J72C24-S1)

OMRON —— C1000H (C500-LK203)
— C200H RS-232C (C200H-LK201)
— C200H RS-422 (C200H-LK202)
— cv1ooo[- CV CPU link port}
- CV500-LK201
— CVMl[- CV CPU link port]
- CV500-LK201

Yokogawa —— F3SP21-ON

— F3SP05-0P CPU for F3SC21-1N
— F3SP08-0P CPU for F3SC22-1F/2F/1A
— F3SP25-2N

— F3SP28-3N

— F3SP35-5N

— F3SP38-6N

— F3SP53-4H

— F3SP58-6H

— F3SP28-3S

— F3SP38-6S

— F3SP53-4S

— F3SP58-6S

— F3SP59-6S
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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
o 1) Enter measurement start signal. {CCD camera or PC
‘= (CCD trigger/parallel)
?
©
g (2 Write measurement data.

PC

Receive a completion response. .
® P P ®),®: Computer link

The block of measurement data to be written from the 1V-S30 to the PC, in step (2), can be specified on
the "OBJ-TYPE I/O" screen.
5> See page 17-23.

® 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#) occurs after a result write command (WRG) is
transmitted (when the power is disconnected from the PC).

® When a Mitsubishi, OMRON, or Yokogawa 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
- Sharp: 09000 to 99776
Write register - Mitsubishi » See page 17-22.

(up to 512 bytes) | - OMRON: DM000O to DM9999
- Yokofawa: DO0001 to D16384

Enter the write start address in item "(@WRITE TOP ADRS," on the "COMPUTER LINK" screen, under
the "SELECT SYSTEM COND" screen.
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

® Write register map
The write register contains the following data.

Sharp |Mitsubishi| OMRON |[Yokogawa Contents

L Termination code (00): normal termination, codes other
D00001 |__|than 00+ abnormal termination > See page 20-3.)

Appended information (error code in an error response) ]*1
Object type number (0 to 63: 00 to 3F))
Measurement number when outputting results (0 to 5) ]*2

09000

09001
09002
09003
09004
09005
09006
09007
09010
09011
09012
09013
09014
09015

D0000 DMO0000

D0001 DM0001|,,1D00002

D0002 DM0002[1D00003 Result output (YO to Y15) *3

Measurement function 0 using camera 1
Measurement function 0 using camera 2 *4
Measurement function 1
Measurement function 2
Measurement function 3
Measurement function 4
Output data from measurement O camera 1 (block 0)

D0003 DMO0003[1D00004

D0004 DMO0004 ;1 D00005

*5

D0005 DMO0005[1D00006

D0006 DMO0006 -1 D00007

S EEEEE A S
S I EEE E R E E I EA EE:

i S E I E I A S

Output data from measurement O camera 2 (block 0)

—

Ilr—
Ill_

Output data from measurement 1 (block 0)

—
—
-

T
T
T

Output data from measurement 2 (block 0)

*6

—
—
—

I
T
I

L L . L [Output data from measurement 3 (block 0)

L L . L [Output data from measurement 4 (block 0)

19000 L L L | Assigned block data

19001 D0256 FDMOZSGﬁDOOZS? a

*7

*1 to *7 5> See the next page.
The register map shown above is established when the write start addresses have been set as shown
below.

Manufacturer Sharp |Mitsubishi|OMRON |Yokogawa
Write start address| 09000 | DO0O00 (DMO0000| D00001
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*1 When the termination code is 08w (received an error response), the error code is contained in the
appended information. (Example: OAw on a Sharp PC = parity error)

*2 Measurement number when outputting the results
00¢) = Measurement 0, Camera 1, 01w = Measurement 0, Camera 2, 02¢) = Measurement 1,
03¢ = Measurement 2, 04+ = Measurement 3, 05# = Measurement 4

*3 Result output (YO to Y15)

H (09005) L (09004)
Bt 7 6 54 3 2 10 '760543210

(LTI LTI
Y15Y14Y13Y12Y11Y10 Y9 Y8 Y7 Y6 Y5 Y4 Y3 Y2Y1YO
*4 Measurement program for measurement O
00# = none, 01 = positional deviation measurement
*5 Measurement programs for measurements 1 to 4
00# = none, 01w = positional deviation measurement, 02w = degree of match inspection, 03x) =
lead inspection, 04w = BGA/CSP inspection, 05 = area measurement by binary conversion,
06) = object counting by binary conversion, 07#) = object identification by binary conversion, 08¢)
= point measurement, 09# = multiple position measurement, 0Aw = 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. 5> Pages 17-23 to 17-27.
® 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 19-16, for details about the measurement data in block 0.
® When "ANY" is selected for the output
> See page 19-16.
*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.

o> For details about how to specify measurement output, see pages 17-23 and 17-25.
- 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.

Sharp | Mitsubishi | OMRON | Yokogawa Contents
Top address 09000 L L L| Termination code
forp iti D0O000 —DMO0000— D00001 - -
writing 09001 H H H| Appended information

results

L . L . L| Output data from

Hl o TH] " [l| measurement 4 (block 0) :
Top address 19000 L L L| Assigned block data
for writing D0256 [ DMO0256( ~{ D00256 =1 g ,
results 19001 H E
+ 512 bytes :
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19-4 Measurement data blocks
[1] Number of blocks

The measurement functions vary in the number of measurement data blocks they use.

Measurement function Blocks Page
Positional deviation measurement 0,1 19-6
Degree of match inspection 0,1 19-7
% Lead inspection 0,1
2 | BGA/CSP inspection 0,1
2‘ Area measurement by binary conversion 0 19-8
g Object counting by binary conversion 0
% Object identification (labeling) by binary conversion 0
P 0, 1 (when binary
= processing is selected)
Point measurement 0to 4 (when average 19-12
density is selected)O to 4
Multiple positions measurement 0to 4 10.14
Mutiple degree of match inspections Oto 4
Distance/angle measurement 58 19-15
Numerical calculation 51 19-16
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[2] Contents of the measurement result block (for each measurement function)
(1) Positional deviation measurement

: No. of |Decimal point
Block Item Sign (+1) | pytes (digit)

1st point X None 2 1
(center coordinates)| vy None 2 1
Registration| ong point X None 2 1
0 No. 0 (center coordinates)| Y None 2 1
Angular deviation Provided 2 1

Registration| The registration No. 1 to 7 contain the same data as the

No. 1to 7 |registration No. 0.

* 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 Os 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

I0820”0528|(|)FAO|PEBO“FF76I

L X Y . X Y , Angular
Center coordinates Center coordinates deviation
of 1st point of 2nd point

Registration No. 0

- These data are in hexadecimal. They are converted to the actual decimal measurements as shown
below.

Data Decimal| Measurement
(hexadecimal) |[number| result (value)
Center coordinates | X 820 2080 208.0
of Istpoint |y 528 1320 132.0
Center coordinates | X FAO 4000 400.0
of 2nd point | y EBO 3760 376.0
Angular deviation FF76 —138 —138
Block Item Sign (+/-) 'l;lgt.eosf Deckrgizlitr;omt
Degree of 1st point Provided 2 None
match | 2nd point | Provided 2 None
Registration 1st X'| Provided 2 1
1 No.0 |peviation| P*™ |Y | Provided 2 1
amount | 5nq | X | Provided 2 1
point Y | Provided 2 1

Registration | The registration No. 1 to 7 contain the same data as the
No. 1to 7 |registration No. 0.

Note: If a registration number has not been used yet, the data for the next registered number will be
brought forward.
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(2) Degree of match inspection

. No. of Decimal
Block Item Sign (+/-) bytes | point (digit)
Degree of i i
Registration n?atch 1st point| Provided 2 None
0 No. 0 (positioning) 2nd point| Provided 2 None
Registration | Registration No. 1 to 15 contain the same data as the registration
No. 1to 15 | No. 0.
. No. of Decimal
Block Item Slgn (+/-) byteS pOint (dlglt)
1st X None 2 1
Coordinat point| y None 2 1
Registration[~00rdinate
No. 0 2nd X None 2 1
1 point) y None 2 1
Average |1st point None 2 1
light level 2nd point None 2 1
Registration| Registration No. 1 to 15 contain the same data as the registration
No. 1to 15| No. 0.
(3) Lead inspection
: No. of Decimal
Block Item Sign (+/-) bytes point (digit)
; ; Number
Registration of None 2 None
0 No. 0 objects
Registration | Registration No. 1 to 15 contain the same data
No. 1to 15 |as the registration No. 0.
. No. of | Decimal
Block Iltem Sign (+/-) bytes |point (digit)
Maximum None 2 1
. Minimum None 2 1
Distance
NG No. None 2 None
No. of NG None 2 None
Maximum None 2 1
Lead Minimum None 2 1
Registration .
1 No. 0 width NG No. None 2 None
No. of NG None 2 None
Maximum None 2 1
Lead Minimum None 2 1
length | NG No. None 2 None
No. of NG None 2 None
Registration| Registration No. 1 to 15 contain the same data as the
No. 1to 15 | registration No. 0.
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(4) BGA/CSP inspection

. No. of Decimal
Block Item Slgn (+/-) byteS pOint (d|g|t)
Registration|No. of labels| None 2 None
0 No.O | Totalarea | None 4 None
Registration| Registration No. 1 to 3 contain the same data as
No. 1to 3 | the registration No. 0.
. No. of | Decimal
Block Item Slgn (+/') byteS pOint (dlglt)
Area of | Maximum None 4 None
each
label Minimum None 4 None
Bg?&';‘g‘gﬁ Maximum None 2 1
cgﬁ?é’r'tsyx Minimum None 2 1
. . Distance .
L Registration | between Maximum None 2 1
No. 0 cgﬁ?gr'tsyy Minimum None 2 1
Fillet dia. Maximum None 2 None
X Minimum None 2 None
Fillet dia. | Maximum None 2 None
Y Minimum None 2 None
Registration | Registration No. 1 to 3 contain the same data as the
No. 1to 3 | registration No. 0.

(5) Area measurement by binary conversion

. No. of Decimal
Block Item Sign (+/-) bytes point (digit)
Registration Area None 4 None
0 No. 0

Registration
No. 1to 15

Registration No. 1 to 15 contain the same data
as the registration No. 0.

(6) Counting quantities by binary conversion

: No. of Decimal
Block Item Sign (+/-) | pytes | point (digit)
Registration| No of labels| None 2 None
0 No.O | Totalarea | None 4 None
Registration| Registration No. 1 to 3 contain the same data as
No.1to 3 | the registration No. 0.
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(7) Object identification by binary conversion

Sign | No. of| Decimal
Block . (+/0) | bytes |point (digit)
Registration No. of labels None 2 None
0 No. 0 Total area None 4 None
. .| Registration No. 1 to 3 contain the same data as the
Registration regigtration
No.1to 3 No. O
Area of each label None 4 None
X coordinate of
gravity center None 2 1
Y coordinate of
: None 2 1
Label O grgvny cen_ter .
10 Spindle axis angle |Provided| 2 1
Registration Fillet diameter X None 2 None
No. 0 Fillet diameter Y None 2 None
Peripheral None 4 1
Label 1 to 31
11 Label 32 to 63 Label No. 0 to 127 contain
the same
12 Label 64 to 95 data as the label No. 0.
13 Label 96 to 127
20 Label 0 to 31 .
Label No. 0 to 127 contain
21 |Registration| Label 32 to 63 the same
22 No. 1 Label 64 to 95 data as the label No. O of
block 10.
23 Label 96 to 127
30 Label 0 to 31 .
Label No. 0 to 127 contain
31 |Registration| Label 32 to 63 the same
32 No. 2 Label 64 to 95 data as the label No. O of
block 10.
33 Label 96 to 127
40 Label 0 to 31 .
Label No. 0 to 127 contain
41 | Registration| Label 32 to 63 the same
42 No. 3 Label 64 to 95 data as the label No. 0 of
block 10.
43 Label 96 to 127

'

To the next page
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Sign | No. of | Decimal point
Block lEzir) (+/0) | bytes (digit)
Label 0 4
60 Registration No. 0 label unit area to None to None
Label 127 4
61 Registration No. 1 label unit area Label 0 to 127
: : : Each label contains the same
62 Registration No. 2 label unit area Label 0 to 127 data as block 60.
63 Registration No. 3 label unit area Label 0 to 127
X None 2 1
Label O
Y None 2 1
64 Registration No. O gravity center to to
X None 2 1
Label 127
Y None 2 1
65 Registration No. 1 gravity center Label O to 127
: : : Each label contains the same
66 Registration No. 2 gravity center Label 0 to 127 data as block 64.
66 Registration No. 3 gravity center Label 0 to 127
68 Registration No. 0 spindle angle Label 0to 127 | 1B | Provided 2 1
Registration No. 1 spindle angle Label 0 to 127 | 1B | Provided 2 1
69 Registration No. 2 spindle angle Label 0 to 127 | 1B | Provided 2 1
Registration No. 3 spindle angle Label 0 to 127 | 1B | Provided 2 1
X None 2 None
Label O
Y None 2 None
70 Registration No.0O fillet dia. to to
X None 2 None
Label 127
Y None 2 None
71 Registration No.1 fillet dia. Label 0 to 127
: - - : Each label contains the same
72 Registration No.2 fillet dia. Label 0 to 127 data as block 70.
73 Registration No.3 fillet dia. Label O to 127
74 | Registration No.0 peripheral length Label 0 to 127 None | 4 | 1
75 | Registration No.1 peripheral length Label 0 to 127
: : : Each label contains the same
76 | Registration No.2 peripheral length Label O to 127 data as block 74.
77 | Registration No.3 peripheral length Label 0 to 127
X None 2 None
Label O
Y None 2 None
78 Registration No.0 center point to to
X None 2 None
Label 127
Y None 2 None
79 Registration No.1 center point Label 0 to 127
" : : Each label contains the same
80 Registration No.2 center point Label 0 to 127 data as block 78.
81 Registration No.3 center point Label 0 to 127
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Sign | No. of | Decimal point
Block ltem (+0) | bytes|  (digit)
Area of each label None 4 None
X coordinate of
gravity center None 2 1
Y coordinate of
gravity center None 2 1
Label |Spindle axis angle PrO\é'de' 2 1
0
82 Fillet diameter X None 2 None
Registration No. 0 Fillet diameter Y None 2 None
Peripheral None 4 1
Center point X None 2 None
Center point Y None 2 None
Label 1to 31
83 Label 32 to 63 Label No. 0 to 127 contains the
84 Label 64 to 95 same data as label No. 0.
85 Label 96 to 127
86 Label 0 to 31 .
57 abel 32 10 63 Label No. 0 to 127 contains the
; ; same data as label No. 0 in
Registration No. 1
88 g Label 64 to 95 block 82.
89 Label 96 to 127
90 Label 0 to 31
91 Label 32 to 63 Label No. 0 to 127 contains the
Registration No. 2 same data as label No. 0 in
92 Label 64 to 95 block 82.
93 Label 96 to 127
94 Label 0 to 31
95 Label 32 to 63 Label No. 0 to 127 contains the
Registration No. 3 same data as label No. 0 in
96 Label 64 to 95 block 82.
97 Label 96 to 127

19-11



Computer Link

(8) Point measurement
1. In the binary mode

Block Item (Sl?or)] E'Sfe"sf poDirenC i(gl]i&gl;lit)
oy | B anaton ™ It = whis | None | 2| None
R o | B amaon ™ It — e | None | 2| None
0
Registration Black and white |0 = black
N0'225Aéo 0 information |1 = white | V"€ | 2 None
Registration iE;/oarlrErjl?ittii%% :(L) : g(}f None 1 None
T B ion™” |y e | Nore | 1 | one
Registration i'r:_"yoarlrl#%ttii%g J(-) i gg None 1 None
No. 8to 15 . _
1 syt D=0 e |1 | e
Registration iEF/ozirlrErj]EE;ttii(c))rljl (1) ; gg None | 1 None
No. 248 to 255 Biack and it 5: \?\,ls.?; N -

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 in block O

Data Contents
F A
_ White/black 11 1 1 1 0 1 O
White/ | information | FA® | PointNo. — P8 P7 P6 P5 P4 P3 P2 Pl
_black White/black — White White White White White Black White Black
information .
0: black, 1: white
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2. In the average light level mode

Data | Sign |No. of| Decimal
Block Item code | (+0) | bytes | point (digit)
Re?\llztr%tlon Average densigy | 20 None 2 None
0 Registration |Registration No. 1 to 31 contain the same data as
No. 1 to 31 |registration No. 0.
Re,gllg,trggon Average densigy | 20 | None 2 None
1 Registration |Registration No. 33 to 63 contain the same data as
No. 33 to 63 |registration No. 0.
Re’gllg,trgfllon Average densigy | 20 | None 2 None
2 Registration |Registration No. 65 to 95 contain the same data as
No. 65 to 95 |registration No. 0.
Relgllgtrggon Average densigy | 20 None 2 None
8 Registration |Registration No. 97 to 127 contain the same data as
No. 97 to 127|registration No. 0.
Registration Evaluation 0=NG
No. 0 to 15 information 1=0K None 2 None
Registration Evaluation 0=NG
4 No. 16 to 31 information 1=0k | None 2 None
Registration Evaluation 0=NG
No.112t0127| information | 1=OK | o€ | 2 None

Note: If a point number has not been used yet, the data for the next registered number will be

brought forward.
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(9) Multiple position measurement

: Decimal
Sign | No. of :
Block ltem oint
(+/0) | bytes (%i git)
Reg,]\ll%tr%tlon Number of objects detected | None 2 None
0 Registration |Registration No. 1 to 3 contain the same data as
No.1to 3 |registration No. O.
Sign | No. of Decimal
Block Item (+/0) | bytes | point (digit)
Degree
of match None 2 None
: Coodin-
Detection O ate X None 2 None
Registration Coodin-
1 No. 0 ate Y None 2 None
Average light level 1 (total
of light level difference)* None 2 None
Detection Details about detected objects 1 to 127
1to 127 are the same as for object 0.
2 Registration
No. 1
3 Registration |Details about detected objects 2 to 4 are the same as for
No. 2 object 1(register No. 0).
4 Registration
No. 3
(10) Multiple degree of mach inspections
: Decimal
Sign | No. of :
Block Iltem oint
(+I0) | bytes (%i 9it)
Re%%tr%tmn Number of objects detected | None 2 None
0 Registration [Registration No. 1 to 3 contain the same data as
No.1to 3 |registration No. 0.
Sign | No. of Decimal
Block Item (+/0) | bytes | point (digit)
Degree
of match None 2 None
: Coodin-
Detection O ate X None 2 None
Registration Coodin-
1 No. 0 ate Y None 2 None
Average light level 1 (total
of light level difference)* None 2 None
Detection Details about detected objects 1 to 127
1to 127 are the same as for object 0.
2 Registration
No. 1
3 Registration |Details about detected objects 2 to 4 are the same as for
No. 2 object 1(register No. 0).
4 Registration
No. 3

* When light level matching is executed, the total difference in light level is output.
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(11) Distance and angle measurement

Data |: No. of | Decimal
Block L code Sign (+/0) bytes | point (digit)
Distance 30 | Provided 2 1
Angle 31 | Provided 2 1
. . Auxiliary 1
Registration | (coordinate X | 32/33 | Provided | 4 Float
Measurement O No. 0 /angle)
Cameral Auxiliary 2
(coordinate Y | 34/35 | Provided 4 Float
Y slice length)
Registration [Registration No. 1 to 15 contain the same data as
58 No. 1 to 15 |registration No. O.

Measurement O
Camera 2

Registration
No. 0 to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 1

Registration
No. 0 to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 2

Registration
No. O to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 3

Registration
No. 0 to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 4

Registration
No. 0 to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Note: Blank items are omitted and the remaining lines are moved up.

19-15



Computer Link

(12) Numerical calculation

Data |c: No. of| Decimal
Block i code Sign (+/0) bytes | point (digit)
Registration | Calculation ;
Measurement 0 No. 0 result 40 | Provided 4 2
Cameral Registration [Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.
Registration | Calculation 41 | Provided 4 2
Measurement O No. 0 result
Camera 2 Registration [Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. O.
Registration | Calculation :
Veasurement 1 No. O result 42 Provided 4 2
Registration [Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. O.
Registration | Calculation -
51 | Measurement 2 No. 0 result . provided : ’
Registration [Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. O.
Registration | Calculation 44 | Provided 4 2
Measurement 3 No. 0 result
Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. O.
Registration | Calculation :
Veasurement 4 No. 0 result 45 Provided 4 2
Registration [Registration No. 1 to 15 contain the same data as
No. 1 to 15 [registration No. O.
Registration | Calculation -
Final No. O result 48 Provided 4 2
measurement | Registration [Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. O.

Note: Blank items are omitted and the remaining lines are moved up.
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19-5 Specifications for any output data
When the serial output is set to "ANY" (page 17-26), the measurement results for the output data that
is set to "YES" (page 17-26) 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.

Measurement Output Reglstration
Degree of match for register number 0
Output code 01 Degree of match for register number 1
(degree of match) to

Degree of match for register number 7
Coordinate X for register number O

M ‘0 Output code 02 Coordinate X for register number 1
ezés:r;eer?:f (coordinate X) to
Coordinate X for register number 7
to to

Numeric calculation result for register number 0
Numeric calculation result for register number 1
to

Numeric calculation result for register number 15

Measurement 0 |The details of the output codes and register numbers are the same as
Camera2 for 'MEASUREMENT 0, CAMERAL1"

The details of the output codes and register numbers are the same as

for "MEASUREMENT 0, CAMERAL"

The details of the output codes and register numbers are the same as

for '"MEASUREMENT 0, CAMERAL1"

The details of the output codes and register numbers are the same as

for "MEASUREMENT 0, CAMERAL"

The details of the output codes and register numbers are the same as

for 'MEASUREMENT 0, CAMERAL1"

Output code 40
(numeric
calculation)

Measurement 1

Measurement 2

Measurement 3

Measurement 4

- 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."

Measurement item
. _— Output . when SERIAL
SHARP| Mitsubishi| OMRON data Details OUTPUT is set to
"YES"

09014 L L 00 |0100,,: 00 = fixed value
Bl (H

09015 D006 H DM0006 H 01 01 = output code (degree of match)

09016 L L| 78

09017 D0007 m DMO0007 0 26 2678 ,: 9848 , = 98.48% Register 0 (degree of

09020 L L| 00 0200, : 00 = fixed value match, coordinate X,
m (H) .

09021 | P0008 [y DMO008 iG55 02 = output code (X coordinate) coordinate Y

09022 L L 9 deviation) for

09023 D0009 m DMO0009 o 09 0992 ,: 2450, = 245.0 (coordinate value) | measurement 1

59034 C 3 00 fxed vl ] (position deviation

0500,,: 00 = fixed value,05 = output code  |measurement)

L — | H

09025 D0010 H DMO010 H| 05 |(coordinate Y deviation)

09026 L LI FA o

09027 DOOOllﬁ DMO00011 oo 00FA,: 250, = 25.0 (deviation value)

09030 L L 01 (0100, .: 00 = fixed value Register 0 (degree of
I (H

09031 | D00012[ | PMO001Z 0y 01 = output code (degree of match) [match) for

09032 L 1 28 measurement 3

D00013{—{DM00013 2628,,: 9752, = 97.52% (degree of match
09033 H H 26 *) ® inspection)

19-17



Computer Link

® Codes and number of bytes of output data
1. Result of each measurement program

Output data

Measurement program

= =
S = |2 o |8
5o |5g |85 |55 |g2 |BS [SE0 |28 (5ot |z5 |25 |38
Kind of output 28 | % EE °% |38 | I8 (858 |3 220 55 |55 |38
°F | %7 |58 |2 |72 | =2 |Ex5 (35 (285 | § |=28 [
oE | 8 3 - o%g E |SE |5~
g & |8 =
'_5‘ =}
o) =
Degree of match 01 2 (6] O
Coordinate X 02 2 (e (@]
Coordinate Y 03 2 (@] (@]
Coordinate deviation X 04 2 (e]
Coordinate deviation Y 05 2 (@]
Angle 06 2 (0]
Average light level 1 07 2 O
Number of object 08 2 (0] (0] (@] (@) @] 0]
Distance MAX. 09 2 o
MIN. 0A 2 (@]
. MAX. 0B 2 (0]
Lead width MIN. 0 5 0
Lead length/ MAX. 0D 2 O
lead width 2 MIN. OE 2
Total area 10 4 (@] @] (@] (@]
A ‘ h CUR. 11 (@]
rea of eac
label MAX. 12 4 (@]
MIN. 13 (@]
X coordinate | CTR.OF |4, o
of gravity GRAVITY
center/Distan- MAX.
ce between DIST. 15 2 o
gravity MIN.
centers X DIST. 16 O
Y coordinate | CTR.OF | - o}
of gravity GRAVITY
center/Distan- MAX.
ce between DIST. 18 2 0
gravity MIN.
centers Y DIST, 19 o
] ] CUR. 1A (0]
I>Z(|Ilet diameter MAX 1B 2 o)
MIN. 1C (@]
. . CUR. 1D (@]
I:(lllet diameter MAX. 1E 2 0
MIN. 1F O
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Output data Measurement program
=
RS b> |2 LD . | 2.]°%¢
. 58| 85 | 5| o5|585|E25(285| & |28 |8
22 | 58 |5S5| <5 |95 | 85 |8%9¢ |38¢ (827 |25 | 85 | B2
Kind of output £8 | o5 |E85|°8 | 88 | <8 |228 |[658 |88 |55 | 25 | 2@
o° z=a 858 3% _I(% O% c= S O>E |Qcc 0_8 2(% ot
o3| 5E £ | ®c |85g |egg |2eg| 8 | 28 | &5
S 2 ZE 8 e} § S g £ gg
Main axis angle 20 2 0]
Perimeter 21 4 O
Degree of match 22 2 (@) (@)
Coordinate X 23 2 O 0]
Coordinate Y 24 2 0] o]
Average light level 1 (total o5 2 o
of light level differences)
Average light level 2 28 1 o
Black and white 29 1 o
Counting white objects 2A 2 O
Number of registers 2B 2 @]
Center point X 2C 2 (0]
Center point Y 2D 2 O

2. Results of distance and angle mesurement

Kind of output Output code | No. of bytes
Distance 30 2
Angle 31 2

. Coordinate X 32
Auxiliary 1 4

Angle 33

. Coordinate X 34
Auxiliary 2 - 4

Y slice length 35

3. Results of numerical calculations

Kind of output Output code No. of bytes
MEASURE 0 CAMERA 1
MEASURE 0 CAMERA 2
MEASUREMENT 1
MEASUREMENT 2 40 4
MEASUREMENT 3
MEASUREMENT 4
Final calculation
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19-6 Interface

The interface between the 1V-S30 and a programmable controller from each manufacturer is

described below.

IV-S30

Programmable

L4

LSettings for the IV-S30
— See item [1] below.

[1] Setting items for the IV-S30

controller

— Sharp — [2]
— Mitsubishi —  [3]
— OMRON — [4]
— Yokogawa

ltem

Setting details

Communication speed(k bit/sec)

115.2,57.6,38.4,19.2,9.6,4.8, 2.4

Data length (bit)

7,8

Parity None, odd, even
Stop bit 1,2
Error check Checksum

Station No.

Sharp: 00 to 37
Mitsubishi: 00 to 31
OMRON: 00to 31
Yokogawa: 01 to 32

Write address
(up to 512 bytes)

Sharp: 09000 to 99776
Mitsubishi: DO0O to D9999
OMRON: DMO0000 to DM9999
Yokogawa: DO0001 to D16384
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[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/312] are used

Store the communication port conditions in system memory addresses #236 and #237.
Bits Do to Ds are stored in memory address #236.

#236 | —|—

e e

Data Ds| Stop D4 | D3| Parity D2 | D1 | Do | Transmission speed (k bit/sec)
7 bits, 0| 1hit 00| None o|o|1 9.6
fixed 1 2 bits 01 Odd 0|00 19.2
110 Even
#237 Station No. (001 to 037(s))

Enter the station No. for the current station.
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 Do to
Ds in memory address #234. Only an RS-422 cable can be connected to the PG/COMML1 port.

#234 |—|—

L L L

Data Ds Stop D4 | D3| Parity D2 | D1 | Do | Transmission speed (k bit/sec)
7 bits, 0 1 bit 0| 0| None 001 9.6
fixed 1 2 bits 01 Odd 0[0]|O 19.2
110 Even 1111 38.4
1(1]0 57.6 *
1101 115.2
i
* Applicable only to
the JW-32CUH1/33CUH1/33CUH2/33CUH3
#235 Station No. (001 to 037(s))

Enter the station No. for the current station.
In the initial state, addresses #234 and #235 are set to 000.
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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.

#222 | Communication method for the PG/COMM2 port | (00¢))

Set to 00().

7 6 5 4 3 2 1 O

#236 |—|— Set bits Do to Ds in memory address #236.
L 1 1 |
e e
Data Ds| Stop D4 | D3| Parity D2 | D1 | Do [Transmission speed (k bit/sec)
7 bits, 0 1 bit 0| 0| None 0oj0|1 9.6
fixed 1| 2bits 0|1]| Odd o(0|o0 19.2
1|0 Even 1111 38.4
1]11|0 57.6 *
1|01 115.2
* Applicable only to
the JW-32CUH1/33CUH1/33CUH2/33CUH3
#237 Station No. (001 to 037(s))

Enter the station No. for the current station.
In the initial state, addresses #222, #236 and #237 are set to 000.

(@) 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.

#234 | Communication mode for the communication port| (00¢))
Set to 00¢) (computer link).
7 6 5 4 3 2 1 0

#236 —

e e

Set bits Do to Ds and D7 in memory address #236.

D7 Data Ds| Stop D4 | D3| Parity D2 | D1 | Do | Transmission speed (k bit/sec)
7 bits 0 1 bit 0| 0| None 0[0]|1 9.6
1 8 bits 1| 2hits 0|1 Odd 0|00 19.2
1|/0| Even 1111 38.4
#237 Station No. (001 to 037(s))

Enter the station No. for the current station.

In the initial state, addresses #234, #236 and #237 are set to 000.
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2. When the MMI port is used
Store the communication conditions in system memory addresses #226 and #227. Set bits Do to
Ds in memory address #226.
Use of the MMI port ensures a one-to-one connection between the IV-S30 and the JW10.

7 6 5 4 3 2 1 O

#226 —
’—IH‘ | | | |
D7| Data Ds| Stop D4 | D3| Parity D2 | D1 | Do [Transmission speed (k bit/sec)
7 bits 0| 1hit 0| 0| None 0(0|1 9.6
8 hits 1| 2bits 01 Odd 0|(0]|O0 19.2
1|0]| Even 1111 384
1|1] Invalid
#227 Station No. (001¢s))

Set to (001(s))

In the initial state, addresses #226 and #227 are set to 000.

@ When a JW-21CM or JW-10CM is used
Set the switches (SWO0 to SW4 and SW7) on the module as shown below.

Switch Setting Set value
SWO0 Command mode 4
SW1 Station No. (upper bit)

SW2 Station No. (lower bit) 0Lt 37
SW3-1 Invalid OFF
SW3-2 4-wire system ON
SW3-3 Invalid OFF
SwW3-4 Odd parity (OFF), even parity (ON) OFF or ON OFF or ON

SW4 Transmission speed (k bit/sec) 19.2 (0) or 9.6 (1) Oorl

SwW7 With a termination resistance ON

(B) When a Z-331J/332J is used
Set the switches (SWO0 to SW4 and SW7) on the board as shown below.

Switch Setting Set value
SWO0 Computer link 4
SW1 Station No. (upper bit)

- - 01 to 37
SW2 Station No. (lower bit) ®

SW3-1 Invalid OFF

SW3-2 Only the 2-wire system can be used. OFF

SW3-3 Invalid OFF

SW3-4 Odd parity (OFF), even parity (ON) OFF or ON
SW4 Transmission speed (k bit/sec) 19.2 (0), 9.6 (1) Oor1l
SW7 With a termination resistance ON

(2) Using memory
To allow the memory to be used by the IV-S30, enter a result write start address in the following range.

Memory Range (address)
Register 09000 to 99776
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(3) Connections

(1) When a JW-22CU or JW-70CUH/100CUH is used
1. Communication through the RS-232C port

Communication connector on
the IV-S30 (RS232C/RS422)

JW-22CU
JW-70CUH/100CUH
(Communication port)

Pin No. [Signal name|
;:}fljiglraector FG _________
3 SD
2 RD
5 SG

Pin No. [Signal name

1 FG

3 RD

2 SD

7 SG
12 Short-circuit
14 terminal

15 mor less

RS-232C

2. Communication through the RS-422 port (4-wire system) j» oocyy

Communication connector on
the 1V-S30 (RS232C/RS422)

JW-70CUH/100CUH
(Communication port)

\Shiel

Pin No. [Signal name|
4 TA
7 B
8 RA
9 RB
g}gglrzjector FG f|------+

Pin No. [Signal name]
12 RD (+)
13 RD (-)
10 SD (+)
11 SD (-)
1 FG

ded, twisted-pair cable

1 km or less

RS-422

(2 When a JW-32CUH/33CUH or JW-32CUH1/33CUH1/33CUH2/33CUH3 is used
1. Communication through the RS-232C port

Communication connector on
the 1V-S30 (RS232C/RS422)

JW-32CUH/33CUH
JW-32CUH1/33CUH1
/33CUH2/33CUH3
(PG/COMM2 port)

Pin No. [Signal name|
gﬁ)iglr&ector FG }-------
3 SD
2 RD
5 SG

Pin No. [Signal name
1 FG
4 RD
2 SD
7 SG

15 mor less

RS-232C

2. Communication through the RS-422 port (4-wire system)

Communication connector on
the 1V-S30 (RS232C/RS422)

" PG/COMM1 port

JW-32CUH/33CUH
JW-32CUH1/33CUH1
/33CUH2/33CUH3

_ PG/COMM2 port |

Pin No. |Signal name Pin No. [Signal name
4 TA 5 /A\ 9 RD (+)
7 B g 10 RD (-)
8 RA /A\ 3 SD (+)
Conr?ector RB i = =D (_)
shield FG v X/ 1 FG
\ Shielded, twisted-pair cable
1 km or less
RS-422
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(@ When a JW-1324K/1342K/1424K/1442K/1624K/1642K is used
The 1V-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

Communication connector on /1442K/1624K/1642K
the 1V-S30 (RS232C/RS422) (Communication port)
Pin No. |Signal name Terminal name

4 TA - A
' L1

|
7 TB '
9 RB —,
Sonnector FG [y SHLD
\ Shielded, twisted-pair cable

L2

1 km or less
RS-422 (2-wire system)

2. When the MMI port is used
JW-1324K/1342K/1424K

Communication connector on 11442K/1624K/1642K
the 1V-S30 (RS232C/RS422) (MMI port)
Pin No. | Signal name Pin No. | Signal name
4 TA 5 /A\ 2 RX
7 B : 7 /RX
8 RA /A\ 3 X
9 RB : 8 /TX
s | FG e : C 4 |PG/COM
) ) ) 5 GND
\ Shielded, twisted-pair cable
1 km orless

@ When a Z-3113/312] is used RS-422 (4-wire system)
1. Communication through the RS-232C port

Communication connector on Z-311J/312]
the IV-S30 (RS232C/RS422) (Communication port CN3)
Pin No. |Signal name Pin No. | Signal name
e L FG pof R 1 FG
3 SD 3 RDc
2 RD : 2 TDc
5 SG : 7 GND
I: 6 Short-circuit
8 terminal
15m or less
RS-232C
2. Communication through the RS-422 port (4-wire system)
Communication connector on Z-311J/312J
the 1V-S30 (RS232C/RS422) (Terminal block TC1)
Pin No. [Signal name Pin No. | Signal name
4 TA 5 /A\ 3 RD
7 B 5 4 /RD
8 RA /A\ 1 TD
9 RB 5 2 /TD
gﬁig{&ecmr FG |-:-----; AREEEEEEEEEEEEEEEEEEEE 5 FG
\ Shielded, twisted-pair cable
1 km or less
RS-422
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(B When a JW-21CM or JW-10CM is used
- Communication through the RS-422 port (4-wire system)

Communication connector on JW-21CM
the IV-S30 (RS232C/RS422) JW-10CM
Pin No. | Signal name Signal name
4 TA ; /A\ L3
7 B L4
8 RA ; /A\ L1
9 RB 5 L2
Cﬁ”{gfcmr FG |;-----\5 ARREEEEEEEEEEEEEPEEEEE SHIELD
|— GND
Ground
Shielded, twisted-pair cable
1 km or less

RS-422 (4-wire system)

® When a Z-331J/332J is used
- Communication through the RS-422 port (2-wire system)

Communication connector on Z-331J/332J
the IV-S30 (RS232C/RS422) (Host communication port T1)
Pin No. | Signal name Terminal name
4 TA BB A L1
(|||
! 18 | L2
9 RB
S | FG 3y anan s Sl
\ FG
Shielded, twisted-pair cable

1 km or less
RS-422 (2-wire system)
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[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

ltem Description

;I'Fr{asn;g\ésgon control procedure mode Format 1fi 1
Station No. 00 to 31
Transmission speed (kbit/sec) 19.2,9.6
Parity None, odd, even
Transmission code Data bit 7/8 bits (ASCII)

Stop bit 1, 2 bits
Checksum Executed
Writing while running Possible

® 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

- 3rotary DIP switches

STATION No. STATION No. MODE
X 10

- DIP switches

SW11 to 13 SW14 to 24

OFF ON
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(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

Vs

SW oN OFF STATION No.
01 7 8

I

02
03 —m 5 0 X10
04 = 53t

05 Cm
06 M1
07 m——
08 Cm
09 M
10 B
11
12 B

X1

MODE

(2) Using memory
To allow the memory to be used by the 1V-S30, use a result write start address within the following

range.
Memory Range (address)
D (data register) 0 to 9999/0 to 999900
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 17-22.)
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(3) Connections
Shown below are the connections with a calculator link module.
(1) Example of RS-232C connection

Calculator link module

Communication connector on Incase of 25 Incase of 9
the IV-S30 (RS232C/RS422) pins connector pins connector
PinNo. | Signa Shielded cable PinNo. | PinNo. | S9nd
PuSEY L FG e N
2 RD : 2 3 SD
3 sD 3 2 RD
4 7 RS
: | : [ 5 8 cs
i 20 4 | DTR
E 6 6 | DSR
5 | sG : 7 5 | sG
15m or less
RS-232C

Note: Jumper the RS, CS, DR and CD lines.
Do not jumper the SG.

- 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.

| I I TOP | n1 H10B |K1 K1

(2 Example of RS-422 communication

Communication connector

on the 1V-S30 Calculator link
(RS232C/RS422) Shielded, twisted-pair cable module
Pin No. |Signal name / Signal name
Connector FG 1" oo FG
4 TA . /A\ RDA
7 B ; RDB
8 RA : /A\ SDA
9 RB ; SDB
5 SG : SG
1 km max. m
RS-422 (4-wire system)
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[4] Connection with an OMRON PC
® Applicable models

Host link modules

1. C500-LK203 (C1000H)

2. C200-LK201 (C200H RS-232C)
3. C200-LK202 (C200H RS-422)

4. CV CPU link port (CV1000, CVM1)
5. CV500-LK201 (CV1000, CVM1)
6. CSIW-SCu21

- 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.

Memory module initial setting switch

OFF

The bit used to set the monitor
mode in the system setting ON
(FUN49) instruction

0 1 *

Installed support tool

Support tools other than the

. Program mode
programming console

Monitor mode | Operation mode

No support tool Operation mode | Monitor mode | Operation mode

Programming console Programming console setting mode *2

*1 Insert the ladder program step shown below at address 000000.

AR1001
00000 1

FUN49
#A302
000
000

*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) Module setting

ltem Description

Module No. 00 to 31*
Transmission speed (k bit/sec) 19.2,9.6
Command level 1
Parity Odd or even
Transmission code Databit |7 (ASCII)
Databit

Stop bit |2

1:1/1:N procedure 1:N procedure

Internal synchronization
CTS change-over switch 0 V (normally ON)
5V supply switch OFF

Synchronous change-over switch

* 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.
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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.

Memory Range (address)
D (data register) 0 to 9999

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

C500-LK203
C200-LK201 CV500-LK201
CV500-LK201 (Communication port 2)

(Communication port 1)  CV CPU module

Communication connector on
the IV-S30 (RS232C/RS422)

- hiel "
Pin No. ?]'gr’:%l Shielded cable Pin No. Pin No. %Igrr:%
Connector !
omedor i EG feee oo R 1 |Comnector | £
2 RD : 2 2 SD
3 SD : 3 3 RD
! | ! 5 B 4 4 | RS
5 5 CS
5 SG : 7 9 SG
15m or less
RS-232C
(@ Example of RS-422 communication
IV-S30 communication
connector Calculator link
(RS232C/RS422) Shielded, twisted-pair cable module
Pin No. |Signal name / Signal name
Case FG [ oo FG
4 TA : /A\ SDB(SD+)
7 B E SDA(SD-)
8 RA : /A\ RDB(RD+)
9 SG E RDB(RD-)
I: RS
CS
1 km max. . Pin numbers vary with
RS-422 (4-line system) the module to be used
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19-7 Program examples
An example of measurements using the 1V-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.

Input terminal

———— Aneutiermina

I = = =
R)IRIRIRRRIRIR) ®

IV-S30 main housin
Sharp’s PC (JW70H) - )BIBRIBIBIEBIRIE 19 (plan view) 9
E - i e e s |
§ E § ‘ ~ ~ B ~ ‘ PO\I?/ER‘@
g < E
g 3
) e

usB
VIDEO CAMERAL CAMERA2  RS232C/RS422 REMOTE
v v

® ® | IV-S30 main housing
” (side view)

Camera 1 I Communication connector
(RS232C/RS422)
(1) Data flow Camera 1 connector
Sharp PC (JW70H) IV-S30
Output a start signal. g
Output relay| Description @ P g %
00040 Start output >
i @ Write data into the register &
Write . < < 1S
. Data Description - 5
register () . ] pt
*1 09000 | 00 |Termination code (normal termination) @ Transmit completion 2
response. 3
09001 - _ 3
09002 01 |[Object type No. (1) w
09003 - _
09004 01 |Result output YO to Y15
09005 00 (Only YO is OK.)
09006 o1 Meqs_urement _0 using camera 1:
Positional deviation measurement
09007 00 Measurement funcqon of
measurement 0 using camera 2 (none)
09010 00 Measurement function of
measurement 1 (none)
Measurement function of * In this example, the write start
09011 00
measurement 2 (none) address has been set to
09012 00 Measurement function of 09000.
measurement3 (none)
09013 00 Measurement function of
measurement4 (none)
09014 40 X .
09015 | 06 st pont
\
09016 EO Y coordinates) |Output data
09017 06 from
09020 98 X ond poi measurem-
09021 | 0D ,C”enrg'”t ent 1 using
09022 90 ) i camera
R 06 Y coordinates) 1(block 1)
09024 00 -
09025 0 Angular deviation ]

Note 1: The PC must be write enabled. A Mitsubishi, OMRON, or Yokogawa 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 1V-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 1V-S30.
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(2) Flow chart

( Power ON )

Camera
starts operation
(00040 = ON)

Starting the time-out detection timer

Y

* Transferring the result
output (YO to Y15)
from registers 09004
and 09005 to
addresses 0412 and
10413

Y

Turning ON relay
00010

v

| Outputting YO |

Y
| Outputting Y1 |

Error occurs.

<
Y

| Turning ON relay 00013 |

y

Y

Error recover
(00041 = ON

)

v
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(3) Program

07377

| TMR

V1 000 0050
00040

o
o
o

TOOO 00000 F-044 04100 00006
| : | | AN l/I |

O

o
o
o

e\
1 L 1T I I N\
09097 F-008
b OoCT 377 09000
00007 04100 04101
1T | | TMR
TOO1 41
|1 )
1T N\
00007 Fc012
b CMP 09000 000
07357 410
I )
1T )
07354 07357 Foo12
b ' CMP 09000 377
07356 410
I )
1T N\
04100 F-000w

b XFER 09004 0412

04100 00040 001
| 1 O
oooaﬂ
—
04120 00040 00011
e O
OOO%E
—
04121 00040 00012
| 1 O
OOO%EJ
—
04101 00041 001
| 1 | M)
L I U
04107
00013

Oﬂl?l 090?1
1T

o
o
o

oiuéﬂ
—
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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.)
. The camera is started. (00040 enters a measurement trigger.)
. The trigger input (00007) is self-latched when the operation start has begin (00000 = ON).
. The termination code of the write register is cleared.
. The time-out detection timer monitoring the computer link is started.
. Time-out error
. A check is made for normal termination.
. Normal termination (09000 = 000
. A check is made for errors.
. Occurrence of an error (09000 = 001 to 376(8)
. The data in the result output relays YO to Yl&% (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 YO 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.

(8))

t: E; O©COoO~NOOTDWN

(4) Timing chart

1 scan time

Operation start 00040 ---- |_| |_|

I

AN
AN

Start signal input 00007 -----

Execution of Data writing
measurement
Operation of the IV-S30 | ( |IV-S30I = JW70H
through a computer link ===~~~ f p)) } i
L o ((
Normal termination ))
04100
OK
YO, Y1l ---- SS
Error output 00013 ---
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CChapter 20: Troubleshooting )

Item [1] shows problems which may occur when the 1V-S30 measurement system is started. If any error
(the termination code is not 00#)) occurs during image processing on the 1V-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.

Phenomenon Checks
. 1. |Make sure that the power cord has been connected properly
The power is not turned ON. to the DC power terminal block on the IV-S30.
(The power lamp on the IV- - -
S30 does not light.) 2. |Make sure that the proper supply voltage is available and has
not dropped.

After the power is first turned |1. |Make sure that the monitor cable has been connected
ON, no images or characters correctly.
are displayed on the monitor. |2, |Make sure that the offset and gain are adjusted properly.

After the power is first turned |1. |Make sure that the message display and pattern display
ON, no characters are modes are not set to the non-display mode. Make sure that
displayed on the monitor. the title field is not filled with spaces.

1. | The operation screen is always displayed in the freeze mode.
Change the mode to the through mode on the lower menu
section.*

Make sure that the lens iris is not closed.
Make sure that the shutter speed has not been increased.
Check the lens for contamination.

After the power is first turned
ON, no image is displayed on
the monitor, or the image on

the display is abnormal.

Check the CCD light receiving surface for contamination.
Make sure that the lens focus has been adjusted properly.

Make sure that the lighting equipment is providing adequate
illumination.

Njoga M win

=

Make sure that the monitor screen is not too bright or dark.
(Changes in brightness cannot be sensed.)
5> Adjust the lens aperture or the illumination of the light

The background is completely
white (or black) even after the
shutter speed is changed.

source.
Operations cannot be carried |1. [Make sure that the remote key pad cable has been correctly
out using the remote key pad. connected to the IV-S30.
1. [Make sure that the communication cable has been correctly
connected.

2.|Make sure that each terminal of the communication cable is
porperly connected.

3. |Make sure that the communication conditions (standard,

General purpose serial speed, and parity check) in the personal computer conform to
communications cannot be those of the IV-S30.
performed. 4. |Check the cable for disconnection and the connectors for

contact failure.

5. |Make sure that you waited about 15 seconds after you turned
ON the power.

Make sure that the operation screen is displayed on the

6.
screen.
* * You can change to the through mode screen using the "TYPE
RUN COND" screen.

- Continued on the following page -
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Phenomenon

Checks

Communications through a
computer link cannot be
established.

Make sure that the communication cable has been correctly
connected.

. [Make sure that the communication cable route does not run

near electrically noisy devices.

Make sure that each terminal of the camera cables is properly
connected.

Make sure that the communication conditions (standard,
speed, and parity check) in the personal computer conform to
those of the IV-S30.

. |Make sure that a compatible model, the station No. and result

write start address have been set correctly.

Make sure that you waited about 15 seconds after you turned
ON the power.

Make sure that the operation screen is displayed on the
screen.

Measurement does not start
even when a start trigger is
given.

Make sure that measurement can be started by using the key
pad to send a trigger signal.

Make sure that the camera cables have been correctly
connected.

Make sure that the device to send a trigger signal have been
properly connected to the input terminals on the IV-S30 main
housing.

Make sure that you waited about 15 seconds after you turned
ON the power.

Make sure that the operation screen is displayed on the
screen.

Measurement results are not
output.

Make sure that the camera cables have been correctly
connected.

Make sure that the devices have been properly connected to
the input terminals on the 1V-S30 main housing.

. |Make sure that you waited about 15 seconds after you turned

ON the power.

Make sure that the operation screen is displayed on the
screen.

Measurement results are
unstable, or NG results occur
frequently.

1. [Make sure that the lighting equipment does not flicker.

2. |Make sure that the lens has not fogged up.

w

Check the lens for contamination.

Make sure that the focus ring has not turned. (Make sure that
the camera lock screw has been secured.)

o

Check whether the camera position has changed.

o

Make sure that the illuminance monitor window has been set
to the intermediate illumination.

Make sure that the criteria have been set properly.
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[2] Causes of termination codes (when an error occurs) and remedies
When an abnormal termination code (other than 00) is received, take the following measures.

Termi-
nation
code Cause Remedy
(H)
01 | The specified processing code does not exist. |Check the processing code.
The wrong number of data items was ; ;
02 specified in the text. Check the number of data items in the text.
g 03 |The text data is outside the acceptable range. |Check the text setting range.
= - Check the checksoms.
c| o4 The results of the check sums are not - Check the communication environment for
2 identical. problems such as electric noise, which may
8 come in on the communication line.
g 05 The header code (:) was not attached to the  |Check whether the header code was attached
IS head of the communication command. to the head of the communication command.
g - Check the communication environment for
O| 06 |An asynchronous error has occurred. problems such as electric noise, which may
come in on the communication line.
07 The communication command contains an Check the number of data items in the
improper number of data items. communication command.
The error code is contained in the evaluation
An error response has been returned from the |result area, and the error code is displayed on
g 08 |programmable controller. (Communications the monitor. Take the proper measures
= are performed normally.) according to the error code (different models
e use different codes).
£ - Make sure the power supply of the
= — : ... |programmable controller and check the
% 09 ;tbﬁ;tgmuehotuhtehgcsmc])c&tge”%l?unng communication connections of the cables.
g— 9 P ’ - Check the communication conditions and
o computer link settings.
O
Start address error (larger than the end
0A address) Check the address.
10 |SDRAM error .
Replace the 1V-S30 itself.
11 |Flash memory error
2| 1o No camera connected to the camera 1
o connector.
5 Connect a camera.
ol 13 No camera connected to the camera 2
5 connector.
% 14 |VRAM error has occurred.
< | 18 [Flash ROM delete error .
T - .
19 |Flash ROM write error Replace the IV-S30 itself
1A |Flash ROM verify error
20 The measurement conditions for the specified
object type have not been set.
21 The setting area is larger than the screen, due
to positional correction.
g Correction after binary conversion: The
£| 22 |illuminance monitor function (system) has not
@ been set.
= Correction after binary conversion: The Check the abnormal setting.
ol 23 threshold range has exceeded the specified
8 range.
a | 24 |No edge detection
25 | A reference image has not been registered.
26 |Number of labels exceed the specified amount
27 |No setting for number of image lines
28 |"0" subtraction error (numeric calculation)
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n

Termi-

ation
code

(H)

Cause

Remedy

29

Overflow (numerical calculation)

2A

No numerical calculation setting

2B

No label (camera adjustment)

2C

The search area is smaller than the reference image.

2D

Equivalent label exceeded

2E

Edge center point exceeded (lead inspection)

2F

Unable to make a numerical calculation (point
measurement)

30

Coordinates range exceeded (distance/angle
measurement)

31

The lines are parallel (at the same angle) (cross point of
two straight lines)

32

Divide by "0" (center of circle, vertically bisector,
distance between point and line)

33

The two points are the same (two points on a straight
line)

34

The CCD trigger has not been registered.

35

The CCD trigger is not being sampled by a serial
interface signal.

36

The SIO trigger has not been set.

37

A start point has not been set. (Distance/angle
measurement)

38

The auxiliary point conditions are not thoroughly
specified. (Distance/angle measurement)

39

Wrong conditions specified for a line or a point (distance
/ angle measurement)

3A

The distance conditions are not thoroughly specified.
(Distance/angle measurement)

3B

The angle conditions are not thoroughly specified.
(Distance/angle measurement)

Processing errors

3C

Image reading/writing is impossible.

3D

The range of calculations using two images has
exceeded the specified range.

3E

The reference image cannot be registered from parallel
input X6.

3F

Exceeded the number of reference images registered

40

Image not captured (CCD trigger)

41

The reference image rotation condition does not match.

42

The reference image edge is not registered yet.

43

CCD trigger disabled (through image).

44

Not a manual measurement

45

Binary mask conditions not set yet

46

No position correction conditions

- You assigned a non-existing register number or
model number to the position correction conditions.

- An angle has not been assigned for rotation
correction (only X and Y correction values have
been assigned.)

- The rotation angle detection is set to "NO" for a 1-
point search, or this register number is used for the
angular correction in the rotation correction.

47

Number of objects to measure has not been set.
(BGA/CSP)

48

In a multiple detection, the number of the edges
exceeded the limit.

49

Unable to make a positional correction since there is no
edge.

Check the abnormal setting.
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Termi-
nation

code Cause Remedy

(H)
4A |No output data

4B Object type conditions not set yet (numerical
calculation)

4C Number of objects detected or number of labels is too
small (numerical calculation)

4D |Image capture mode does not match.

AE Cannot make two corrections in one step (same register
number)

4F |Serial trigger disabled

50 |The object type cannot be changed.

51 [No corresponding block

52 | The output camera cannot be changed.
54 |Image area is not appropriate

55 |NG image not registered

56 |Font not registered

57 |Character strings not registered

58 |Menu tables not registered

59 |Area not registered (user menu)

5A |Title not registered (user menu)

5B [Initialization error (user menu)

5C |Number of data exceed the limit (any setting)

Processing errors

Check the abnormal setting

Communication errors

20-5



Troubleshooting

[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.
@) Close the lens iris all the way.
@ 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.)

CCD
section

Front view
(view A) of the CCD When an 1V-S30C1/C3 is used

(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.)

20-6



C Alphabetical Index )

[A]

Absolute value of the dIffErENCES ........ooi i 3-21
ALL-INIT (total initialiZation) .........uvveiiieiieeee e e e e s e e e e e e s e s s s e e e e e eaeeessasnnnrennnees 2-22
AND (EVAIUALION) ...ttt ettt e e ekt e e e e bbbt e e s s b e et e e abbe et e e s annb e e e e e s nnneeeas 11-5
ANgle detection (DTECT ANGL) ..uutiiiiiiiiee e e e s e e e e e e e e s e s st e e e e e e aeeeeessannnnnrenneees 4-12
Angular correction (standard/high PrecCiSion) ...........eevoiiiiiii e 3-31
Area Measurement by Binary CONVEISION .......cc.uuuiiiiiiiieeeeeeiieieiiniieeeeeeee e e e e s s s s ssntnnreerreeeaeeesssassnnsenseees 8-1
ATTITACT PIOCESSING ...veeeeiiiiitee ettt ettt e e ettt e e s b e et e e e bbb et e e ek bbb e e e s aabbe et e e s nbbn e e e s annnneeas 3-16
Automatic setting (threShold VAIUE) .........ccooiiiiiee e e e 3-12
AUTO-REG (CONAITION SETHING) ..vvveeeiiieiiieeeiiiiiite sttt s ettt ettt e sttt e st e s ssbn e e e s annbee e e e s ennnneeas 3-16
Average light [eVel MEthOd ............oviiiiic e e e e e e e e e aaannes 17-18
[B]

BGA/CSP INSPeCtion (IV-S32MX/S33MX) .....uuriiieeiiiiiiieeiiiieieeessiteeeessitaeeeessasaeeassssssseeessssseeeesasssees 7-1
1] P VA= V== W oo (o ] 1T o 1= PSRRI 3-28
BiNary iMage QISPIAY ....cceoieieiieeiiiie ettt s e et e s st e e s e b e e e et e e e anee s 2-7
BiNAry iMage MASK ......uiieiiiiiiiei i r e e e e e e s e s s e r e e e e eeee e s e s s neesraeareeeaeeeeesaannnns 3-26
BINAry MENOM ...t e e et e e e et e e e e e e 17-18
Binary processing (fixed/threshold value COrreCtion) ..........ceeeeiiiiiiiiiiiiiiieiieee e e 3-13
BLK WRT COMMAND (block write COMMANT) .......ooveeiiiiiiiee ittt 17-22
[C]

Calibrating the IV-S30 .......uuiiiiiiiiie e e e e e e e s s e s e e e e e aaeeesessannrraarrrreaaaeeas 17-28
Camera selection (IV-S32MX/S33IMX) .....utiiiiiiiiiiei ittt e e e s sb e e e e e 2-17
(0= 10 1= = TET=1 =Tt o o [ RSP 3-4
(0= 10 =T =TT 1] T [ PO P PP PP PPPPPPN 2-17
Camera synchronization (IV-S33MX) .......uuuuiiiiiiiee i i e e e e e e s e s ssse e e e e e e e e e e s e s annanrereeeeeeaeees 2-19
CAMERA TYPE .ottt e e e et e e e e ettt e e e e et b e e e e e aatbe e e e e e astaeaeeeansbaeaeeanres 2-17
Causes of termination codes (when an error occurs) and remedies ........cccccevvveeeeeeiiiiccciiiieeeeeeeeeen, 20-3
L6101 D I 1 [ o [T SO TP PP PP P PP PP PPPPPPTUPPPPRT 17-18
Change camera diSPlay MOUE .......ccoii i et e e e e e e s s s s r e e eeeeeaeeeeesanns 2-3
Change the Japanese or English display MOde ...........cccoiiiiiiiiiiiiiiie e 1-15
(O o [C R O% B (o1 g T= TaTo [= R o= T 1 [= - 100 1) PP 1-12
CHG-C2 (ChANGE CAIMEIA 2) ...eeeiiiiiiiiee ettt ettt e ettt e e e ettt e e e e et et e e e e nbe e e e e e annbeeeeeannees 1-12
CHG-MEA (Change MEASUIEMENL) .........uuiiiiiiiiiieeeeiesiiiiieeeeeereeee e e s e s ssansrraererraaeeeessssnnnnnresnreeeaaeaes 1-12
CHG-TYPE (Change ODJECE LYPE) ....eeeieiiiiiieeeiitete ettt et e 1-12
CHNG-REG (Change regiStration) .........cc..uuuieiiiieeeeeieiiiciiinee e e s e e e e s s s s eeeer e e e e e e e s e s snnnnrenereeeaaeees 1-12
@3] (o 1LY T o [0V TR PPPRPRRRP 3-6
Common operations fOr @ACH MENU ..........uuuiiiiiiiie e e e e e e e e s s e ereeeaes 1-14
Communication (General Purpose Serial INterface) ..........ccvviiiiiiiiiiiiie e 18-1
COMMUNICALION FOTMAL ...iiiiiiiiie et e e s sttt e e e st b e e e e e snbbe e e e e snbaeeeeenees 18-5
Comparative calculations DEIWEEN IMAYES ........coiiiiiiiiieeiiiii e 3-21
(070] 121 0= 1] o] L= 43T o 1= PR 19-1
COMPUEET TINK QUEPUL ...ttt e ettt e e e et e e e s aabb e e e e s bbe e e e e s sabnreeeeaas 17-23
(0] 191 0181 (=1 1101 1 =T=1 1 11 o R 17-22
(00] 0] o101 (=] ol I o | G PP PP PP PPPPPPN 19-1




Configuration Of SEt WIZAIM .........ocuuiiiiiiiii e e e baeas 1-6

Configuration of the SEetting CONAILIONS .........ueiiiiiiiiiii e e e e e e e e 1-5
Connection with a MItSUDISNI PC ........cooiiiiiiii e 19-27
Connection With @ SHarp PC ...t e e e 19-21
Connection With an OMRON PC ......oiiiiiiiiie et e e e e e s sbbreee e 19-30
Contents of the measurement result block (for each measurement function) ..., 19-6
CONTR. PIXL (PIiX€l CONIACLIONY ....eiieiiiiiiiie ettt ettt et e et e et e e e e e 4-7
Contrast MAagNIfICALION FALE ......... ittt et e e e e e e s e bbb e et e e e e e e e e e e annbraeeeeeaeas 3-23
Contrast search (referenCe IMAGE) ........iiuriii it e e e e 3-17
107] 0/ 1 o TR TP PT PP TR OPPRPP 3-38
CroSShair CUISOT QISPIAY ..eeiueieieeeiitiiie ettt e et e e e s s abre e e e e neee 2-12, 2-13
(D]
DALA FIOW ...ttt 18-3, 19-2
Data in SPECIfied DIOCKS .......ciiiiiiiiiie et e e e 17-23
D= 1= W (=] o [0 1 LT U TP P P PP PPPPUPPPT 19-20
Degree Of MatCh INSPECLION ... ..ueiiiiiee ettt e e s seaaee e s 5-1
Description of the OPEration SCIEEM ..........ooiiiiiiiiiiii ettt e e e e e e e e e e e e e e e e e e s e s anneeeeees 1-10
[DLS =T (o] o o] £ =T o1 ][0 o I PP PP PRT 3-10
DISPLAY MODE ......ciiiitiieitit ettt ettt ettt e s a bt s b e e e e sttt e ok bt e e ke e e e ek bt e e kb e e e anbe e e snbeeeanbeeeanneeas 1-15
Distance and ANQGIe MEASUIEIMENT .........uiiiiiiiiiieiiiie ittt et e e s b e e e s snbe e e e e s nnnneas 14-1
[E]
Edge detection CONILION .......oooi ittt e e e e e e e e s s ib bbb e e e eeaaaaeeeaaeannnnes 4-7
o (oo [ =Tod o] o [ PP PRP 3-15
[0 [0 TSI =T o 0] o] 0= ] L PP PRPPPPPUPPTT 3-24
=0 (o o[- ot o] S PP PRP 3-24
Editing OPEIatiON SCIEEN ......coiiiiiiiiie ettt ettt e e e e e et e e et e e e e e e s e e s s ababbebeeeeaaaeeeeaaaanrnnes 2-21
Eliminating binary NOISE ..........ooiiiiiiiiiiiiie e e e 3-14, 7-6, 8-6, 9-6, 10-7
[T o] (o= RN/ oo (o YA TP PPUPUPPTN 3-8
Evaluation Change diSPIAY .........uueeeeiiiiiiiie ittt e e e ebb e e s 2-10
EVAlUATION CONAITIONS ...ttt e s s e s e e e e s e e e e s e nrne s 3-18
Evaluation condition measurement
~Area measurement DY DINAry CONVEISION ........coiiiii it a e 8-6
BGA/CSP INSPECLION .eeiiiiiiiitie ittt ettt e e s st e e e s ettt e e s e bbb e e e e s abbe e e e s ennbb e e e e s anbbeeeessnnrbeas 7-7
Degree of MatCh INSPECLION ..ottt e e e e e et e e e e e e e e e e e e snnneees 5-8
[I=T= o I 0 K] o= o 1o o PP RT TP PRRP 6-4
Multiple degree of MatCh INSPECLION ........uiiiiiiiiii e e e e e e e e e e e e 13-7
Multiple pPOSItIONAl MEASUIEIMENT ......coiiiiiiie ittt e s e b e e e s sbbee e e e e aees 12-9
Object counting By DINArY CONVEISION ........uuiiiiiiiiii e a e e 9-7
Object identification (labeling) by binary CONVErSION .........ccccviiiiiiiiiiiiie e 10-8
POINE MEASUIEIMENTS ...ttt e e e e e e e e s s b e e e e e aan e e e e s anre e e e e e nnneas 11-7
—Positional deviation MEASUIEIMENT ........oiuuiiii ittt e et e e e e sbbee e e e snnreas 4-9
Examples of a final output conditions [adder CIrCUIL............ooiiiiiiiiiiiiiiieie e 16-17
Existence Inspection by PoOiNt MEASUIEMENT ........c.uuiiiiiiiiiiei ettt 11-1
Expansion/contraction method of elimination noise in binary images ............ccccoociiiiie, 3-14
A (=] 0 [0 T I 1] od 10 1 PRSP 2-12
EXternal SYNCRIONIZALION ........coiiiiiiiieiie ettt e e e e e e e e e bbb e e e e e e e e e e e e e e annnnees 2-19



[F]

Final numerical CAlCUIALIONS ...........eiiiiiiiiiii et 15-9
Final QULPUL CONAITIONS ...ttt et e e e sttt e e e e st e e e s s abe e e e e eneeee 16-11
FIOW CREIT ...t e e e e e e e e e e e e an e e e s s b e e e e e e 19-33
T PP PRPPTTPRP 2-18
FUIHREIT ..ot e e e e e e e e s b e e e s s b e e e e e an et e e e e nnnes 2-18
[C]

GaiN/OffSEE AAJUSTMENT ....cii it et e e e et e e e e sbb e e e s e rnbae e e e e neee 2-15
General PUrPOSE SEIAI OULPUL ....coiiiiiiiiiit ettt e e e e e e et e e e e e e e e e s e snnbbn b e e eeaaaaeas 17-21
Gray |EVEl CNANGE ...ttt e e ettt e e s st bt e e e s rabb e e e e s sbbeeeeeaaes 3-23
Gray SCAlE PrOCESSING ...uuueetteiiititiaee e ettt et e e e e e e e s s e bbb b e e e eeeeeaaaeasaa s abbbbbeeeeeaaaaeeesaaannnbbbaneeeeeaens 3-10
Gray scale search

Degree of MatCh INSPECLION .....cooiieeiee ettt e e e e e e s s bbb b e e e e e e e e e e e e aannneaes 5-3
[Multiple POSItIONAl MEASUIEIMENTS .....eiiiiiiiiiii ettt et e et b e e e s sbb et e e e s sbbeeeeesabbeeeeeaas 12-3

Positional deviation MEASUIEMENTS ..........cuiiiiriiiieii e s s e e nnnes 4-4
[H]

[ = TP OTPRPT 2-18
Halt 0N NG MEASUIEIMENT .....ciiiiiiiiiee ettt e s e e e s e e e e r e e e e s anre e e e s e nrneas 3-40
RIS (e o =T IRV To (=T a1 o To [ PP PRP P 3-23
[ (0] gF4o] a1 ¢z I =To (o [T U TP PPPPUPTPT 3-24
(el gvde] g1 v= LN 11 = P PP PP 3-7
HOW tO diSPlay NG IMAGES ...coeeiiiiiiiiiitie ettt e e e e e e bbbt e e e e e e e e e e e s e anabbbareeeeaaaeeeaaanns 1-19
HOW t0 €Nnter the SELHNG SCIEEN ......eiiiiiiieiie ettt e e e e b e e e s ebeeas 3-1
How to register NG images (IV-S32MX/S33IMX) .....uuuiiiiiiiiiiiee e e e e e e e e e 1-17
(1]

Hluminance (light leVEl) MONILOT ........ouviiiiiiiiie e e 3-35
IMAGE AAJUSTMENT ...ttt et e e e e e e ekt bbbttt e e e aeeesaeaanbbbbesbeeeeaaaeeesaaannrnnes 3-25
Image capture MOAdE (IV-S33IMX) ....coiuuiiiieiiiiiit et s st e e e e sbbe e e e e s nabbeas 2-18
MGG CAPLUIE ...ttt s e s oo oo oo e e e e e e e e te e et et e eeee e e bee bbb et s e s e e e e e e e eeaeaaaeaaeeeennnnes 2-4
[MAGE PrE-PrOCESSING . uvteeieeiiititte e ettt e e e sttt e e st bt e e s s bbe e e e e s aabb e et e e asbbeeee s aabbbeeeesanbbbeeeeasbbeeeesansnneeas 3-20
T gt To [ 1] 0 To [ PO PUPTT TP TTPPI 3-10
Individual numerical calculations for each measuring Program ..........cc.cceeivieeeniiieeee e 15-1
INIEALIZALION ... e e 2-22,18-2,18-4
Initializing the NG images (IV-S32MX/S33MX) .....uuuiiiiiiiiiieee ittt 1-23
INPUL & OULPUL / SYSIEM SEHINGS ....veeeiiiiiiieeiiii ittt e et e e e e e et e e e e e e e e e e e e e annreeeees 3-35
] (= 1 7= ol PP PPP 19-20
INternal SYNCRIONIZATION ........ooiiie et e e e e e e e e et a e e e e e e e e e e s e e aanenees 2-19
[L]

Ladder CIrCUIt Program CrEALION .........coiuuiiiieiiitii ettt ettt e e s st e e e s e e e e e e e nanbee e e e aneee 16-3
[T To N [ 1S o1 Tox 1 o] o H TR O PP PPUPTRPN 6-1
List of ProCesSiNg FUNCHIONS .......ouuiiiiiiii e e e e e 18-1
LOCK (IMENU QISPIAY) -.ttttteeeeteeeeee ittt ettt et e e e e e e o s e bbbttt e e e e e e e e e e e aaanbbbbsaeeeeaeaeeeeaaanns 1-15
LOCK the MENU QISPIAY ...eeiieieiii ettt et s s bt e e s e b b e e e s eebae e e e e neee 1-15




[M]

MAIN OPS IMENU ..ottt ettt e et s bt e e skt e e et b e e e ek b e e e kb e e e anbe e e snbeeeanbe e e snneeas 1-15
1Y = 1T (T = U o = USSR 20-6
MANL-MEAS (manual MEASUIEMENT) ....cciiii ittt ettt e e e e e e e eeeaaaaee s 1-12, 2-13
Manually setting the ODJECE LYPE ....ccoiiiiiiie e 2-14
IMASK SELLING ...ttt e e e e e e e e e e e e e e e e 3-26, 7-6, 8-6, 9-6, 10-7
Measurement conditions
—Area measurement DY DIiNAry CONVEISION .......ooiiiiiiiiiiiiiiiiieie ettt eeeeaaaaee e as 8-2
2] CF YL @] e 0 £ o =Tt i o o PP PR PR 7-2
Degree of MatCh INSPECLION ..ottt e e e e e e e e e e e e e e e e e e snnnanes 5-2
Distance and angle MEASUIEIMENT .........uuiii ittt e e st e e e e nnnaeas 12-2
[T To N1 <Y o=t o] NPT U P PO PPPPPTTTPTN 6-2
Multiple degree of MatCh INSPECHION ........coiiiiiiiiiii e e 13-2
Multiple POSITION MEASUIEIMENT ...ttt e e e e e e e e e e e e e e e e e s sasanbbbbreeeeaaaaeeaaaaans 12-2
Object counting by DINArY CONVEISION ........ciiiiiiiiiiiiiiiiie ettt e e e e sabaeas 9-2
Object identification (labeling) by binary CONVErsion ... 10-2
POINE MEASUIEIMENTS ...ceiiiitiiie ettt e e e e st bt e e e s et bb et e e e st b et e e e s aabb e e e e s aabreeeeanbneas 11-2
—Positional deviation MEASUIEMENT ...........uiiiiiiie it e e s e e enres 4-2
MEA-CND (measurement CONAItIONS) ......coiiuuriiiiiiiiiiiee ittt e st e e st e e e nebe e e e s siaaeeee s 1-5
Measurement data DIOCKS ..........uviiiiiiiiii e 19-5
MeasuremMent ProCESSING CYCIE ..ottt ittt e st et e e s abb bt e e s sabbe e e e e anneeeas 16-2
Measurement start input and result QUIPUL SETINGS ......coooiiiiiiiiiiiiiiii e 17-5
Measurement start INPUL INEEITACE .......ueiiiiiie e e e e 17-1, 17-4
MeEaSUrEMENT STAM INPUL ....eeee ittt et e e e e e e et bbb et e e e e ee e e s e e aaabsbbebeeeaaaaeseeaaaannnnees 17-4
=T LU I o T 1-11, 1-12
MENU CONTIGUIALION ...eetiiiiieie ettt ettt e e e e oo e e e s bbb bbbt e et e e e e e e e s e s e nbbbbbbeeeeeaaaeeeaaaannnnes 1-4
MESSAGE TISPIAY ... .eeeeeeeiiiieie ettt e e et e s e e aaae e s 2-5
Method for selecting the menu coNfigUIation ................ooiiiiiiiiii e 1-2
Y T =T 0T o] 4= ] PP PRP 3-23
1Y/ To] a1 (o] o101 1 o] U | S TP P PP PPPPUPTRPTN 2-2
Multiple degree of MatCh INSPECHION .......cooiiiiiiiiii e 13-1
Multiple poSItioNal MEASUIEIMENTS ........oiiiiiiiiii ittt e et e e e e e et e e e e e e e e e e e s anneeeeees 12-1
[N]
NEXT-NG (display NeXt NG IMAGYE) ......uueiiiiiiiiiieiiiiiie ettt sttt sttt e e e e e s bbb e e e s sabbae e e s snneeeas 1-22
NG IMage AISPIAY SCIEEN ...ttt e e et e e et e e e e e e s e s b bebeeeeeaeaeeeaesannbeeeees 1-19
NG IMAGE AISPIAY ...eveeeeeeiieeiie ettt e e s et e e e e s bbb e e e e e anbbe e e e s e nnbaeas 1-19 to 23
NG image registration (IV-S32MX/S33MX) ....iuuiiiiiiiiiieiee et 1-17 to 18, 3-39
NUMDBDET OF DIOCKS ...ttt et st e e s e e e e et e e e e eabaeas 19-5
Numeric calculation
—Area measurement by DINAry CONVEISION .........uiiiiiiiiiiie ittt 8-8, 15-6
BGA/CSP INSPECTION ...tteeiiiiieieeee ittt ettt et e e e e e e e s s s bbbt e et e e e e aaaeeesaaannnbbbeeeeaaaeeas 7-8, 15-5
Degree of MatCh INSPECHION ......cuueiiiiiiiiiiee e e e s eneeeas 5-9, 15-5
Distance and angle MEASUIEIMENT ...........eiiiii ittt e e e e e r e e e e e e e e e s s aabbeeeeeeeaeeeas 14-8, 15-8
[T Vo I T £ o =Y 1o o 1S 6-8, 15-5
Multiple degree of MatCh INSPECLION .......eiiiiiiiiiiie e 13-8, 15-7
Multiple POSItION MEASUIEMENT ......coiiiiiiiieei ittt e e e 12-10, 15-7
Object counting Dy DINArY CONVEISION .........uuiiiiiiiiiiiii e 9-8, 15-6
Object identification (labeling) by binary CONVErSioN ..........cccccoviiiiiiiiiiiicee e 10-9, 15-6

-4



LEoint LS TS L= 10 1T 6t 11-8, 15-7

ositional deviation MEASUIEIMENT..........oiiiiiiii e e e s e e e s srreee e 4-10, 15-2
Numerical calculation CONAILIONS .........oouuiiiiiiiiiiii e e sebee e e e aeee 15-1
Numerical calculations (Setting eXamPIES) .......cooi i 15-2
NUMENICAl CAICUIALIONS ... .eeiieiiiie et e e e e e s e s r e et e e e e s e s asssnsbnarneeeeaeeeeaean 15-1
[O]

Object Counting by BiNary CONVEISION .........uuiiiiiiiaaiiiiiiiit ettt e e e e e e e areeeaaaaee e an 9-1
Object identification and numbering function (Iabeling) ..........coovviiiiiiiii 3-12
Object Identification by Binary CONVEISION .........ciiiiiiiiiiiiiiiiiie e a e eee e e 10-1
OPEIALION CYCIE ...ttt ettt e e e st b et e e e s sa b bt e e e e e bbbt e e e s aabbeeeeesaabbeeeeesnbbeeeeenaaes 16-1
Operation flow after the measurement start input is turned ON. .........cccuuiiiiiiiiiiiieeeeee e 1-26
OPEIALION FOW ...ttt e e e ettt e e e st b et e e e e snbb e e e e e enbeeeeeaaeee 1-24
Operation MAIN ISPIAY ... ....ueiiiieiiie et e e e e e e e e s bbb b et e e et e e e e e e e e s aaabbbbaeeeeeeaeaeaeas 2-9
@101 = Vi o] Yol 1= T= o LT PP PRPTPPR 1-10
OPEIALION SEE MENU ...ttt e ettt e e e e e e e e s o e bbb e e e ettt e e e e e e s s e s s bbb bee st e eeaeaeeesaaannbbebseeeaeaaeaaaeas 2-1
OPEratioNS MENU TOCK ......coiiiiiiie ittt e e e et b e e e e e nbe e e e e aneee 1-15
Operations to return to the OPEration SCIEEN .........cooii ittt e e e e s 1-14
Operation settings
FArea measurement by DINArY CONVEISION ........cooiiiiiiuiiiiiiiii ettt e e e e e e e e e e e e e e e e e e 8-2
BGA/CSP INSPECLION .eeiiiitiiite ittt ettt ettt ettt e e sttt e e s st e e e e e s aab b et e e e s sbb e e e e s anbbe e e e e s anbbbeaessnnneeeas 7-2
Degree of MatCh INSPECLION ......ooi ittt e e e e e e b b e e e e e e e e e e e e aannnenes 5-2
Distance and angle MEASUIEIMENT ...........iiiiiiiiiiie ittt st s st e e e e sebee e e e e e 14-2
T To 10 1S oL =Tox i o] NPT PO P PP PUPPUPPPTTTTN: 6-2
Multiple degree of MatCh INSPECHION ........cooiiiiiiiiiii e 13-2
Multiple pOSItioNal MEASUIEMENTS ........ueiiiiiiiiiiii ittt e e e e e e e e e e beb e b e e e e e aaeeeaeaaans 12-2
Object counting by DINArY CONVEISION ........cciiiiiiiiiei it e eneaeas 9-2
Object identification (labeling) by binary CONVErSioN ... 10-2
POINT MEASUIEIMENTS .....uiiiiiiiieie e e e e e ettt e e e e e e s et e et e e e e e eeeeesesaaasnsttaaeeeaeeaaeeesesannssssenannnneaaeeesenn 11-2
~Positional deviation MEASUIEMENT ...........uiiiiiieir et e e e s 4-2
(@01 o] o HO PO RPPPPPPRTT 2-22
O (Y 1 (U= Vo] o ) TP TP TR 11-5
Output conditions
-FArea measurement by DINAry CONVEISION ........oooiiiiiiiiiiiiiiieie ettt e e e 8-8, 16-9
2T AN (@3S o 1] o 1= ox 1o o SRR 7-8, 16-9
Degree of MatCh INSPECLION .......ooiiiiee e e e e eeeeeas 5-9, 16-9
Distance and angle MEASUIEMENT .........uuuiiiiiiieeerisieiieiieiee e e e ee e e s s s sssenrrerrerreeaeeesessnnsnnrenneees 14-8, 16-10
[T To 10 S oL =Tox i o] o TP T TP OPPPPPPPI 6-8, 16-9
Multiple degree of MatCh INSPECHION .......ccoiiiiiiiiiiii e 13-8, 16-10
Multiple poSitional MEASUIEMENTS ..........iiiiiiiiiiiiiiie e 12-10, 16-10
Object counting by DINAry CONVEISION ........cccoiiiiiiiiiiiiiee e 9-8, 16-10
Obiject identification (labeling) by binary CONVErsion ..ot 10-9, 16-10
POINT MEBASUIEIMENTS ...vvvii ittt e et e e e e e e e e e s e et e e e e e e e aab e s e e s e e st eeeeeesaaaseeesenranns 11-8, 16-10
~Positional deviation MEASUIEMENT ...........eiiiiiiiiiee e 4-10, 16-4
OULPUL DIOCK @SSIGNIMENT ......eiiiiieiiieee ettt ettt e e st b et e e e e sttt et e e s s bbeeeeessnbbeeeeeaa 17-23
L@ 111 o101 i oo o [ T TP TP PPPPPPPPTN 18-16, 19-18
OULPUL CONAILIONS ...ttt ettt e bttt e e e sttt e e e ekt bt e e e e st b et e e e e snbb e e e e e annbeeeesenneee 16-3
L@ 10 1 o101l 07T ] 011 (o] SO TP PPPUPPTPN 2-1




[Pl

PaArallel INPUL XB ...ttt e et e e e e e e s st b b ettt e e e e e e e e e s e nbabbebeeeeaaaeeeseeaaannnees 17-2
PArallel INPUL X7 ettt e st e e e et e e e st et e e e et e e e s aabbe e e e e enbneas 17-3
PANLY CRECK ...ttt e et et e et e e e e e e s e aab bbb e e e e e e e e e e e e e e aannnnnes 17-21
PAEEIN ISPIAY .ottt e et e s e e nar e s 2-6
L0 € BT =11 o [0 LU PPPPUPPRPTN 3-5
O U T o ) SRR 16-1
O 01T ] o] (o] g=Tot =T =T o PO P PP PP T PTPRPPR 2-11, 16-18
PC SCAN CYCIE .ttt e ettt e e e e bbbt e e s e bbbt e e e e bt e e e e b ba e e e e e nnnbeas 16-2
PIXEI CONITACTION ...ttt s e e s e e e st e e s e b e e e e s ann e e e e e nnneas 3-10
POINE CONAILION .ottt e e et e e e st e e e e s e ebb e e e e anbbe e e e e snbneas 11-4
POINT MEASUIEIMENT ...eiiiiiiiiie et e st e e s e e e e s e e e e e e b et e e s e nn e e e e e nnnes 11-1
(0] 1Yo o] 4 F= VRNV o Lo [0 1 A PRSPPI 3-9
(o171 (o] g WoTo] g =Tox 1 (o] o OO PTPRPPRP 3-31
Positional Deviation MEASUIEIMENT .........coiiiiiiiiiei ittt e e s bb e e e s sbbb e e e e s annaeeee s 4-1
Power ON and mMain l00P PrOCESSING ....ccviiieiiiiiiiitiiie it e e e e e e et e et e e e e e e s e e s ibsbbeaeeeeaaaeeesasannnnees 1-24
POWETN ON SEHING MENU ...ttt a bt e s st et e e s st e e e e s annbb e e e e s nnbbeas 1-15
[ =R o] (oot o1 1S o [o [T SOP PP PPPUPPTT 3-20
ProCeSSING FUNCHONS ....oiiiiiiiie ittt e s st e e s et b e e e s annbe e e e e enbaeas 18-7
Program examples (shape and positional deviation iNSPeCtion) ..........ccccccvviiiiiiiiiiiiiiiiieeeee s 16-16
Program EXAMPIES .......coiuiiiiiiiiiei et b e e e e e e aeee 19-32
[R]

RAM INIGIAIZALION ....eeeeeieieeee et e e e s s e e e s e e e e e s snn e e e e nrne s 2-22
== o 1o T =SV SR 18-1, 18-9
READY'ON (I/O CONGILIONS) ...ttt ettt e e e e ettt e e e e e e e e e s e aabb b e et e e e e aeeeeseaannbnenees 17-3
RECLANGUIAT WINTOW ..ottt ettt e e s s bbbt e e e s bbbt e e s sabbb e e e e s nnneeee s 3-5
RE-EXAM-NG (Fe-€XamMINE NG ) ......cuiiiiiiiiiiiiiiiiiiti ittt e e e e e e e e e s aibabbeareeeaaaeaeeaeannnnbennees 1-22
RETEIENCE IMAGE .. .eeeieii ittt e e s sttt e e s s bbbt e e e s bbb et e e s anbb b e e e e snbaeeee s 4-5
Register and diSPlay NG IMAGES ........eeiiiiiiiaiiiiiiie et e e e e e e s e s bbb e e e e e aaaaeesaeaannnees 1-17
Register coordinate position (WiNdOW groUp MOVE) ..........ueeeieiiiiiiiesiiiieeeessiiieee s snieeeeessieeeeeesssneeeas 3-41
RegiSter @ referenCe IMAQJE ..ottt e e e e e e s s s bbb ar e e e e e aaeeeaeaannnees 4-6
T o[RS (=T AT 1] o o PP PPPRO 19-3
Remote Keypad (IV-SB0RKL) ...ttt e et e e e e e e s e e e e e e e e e e e e e e s annneenees 1-16
Remote keypad SPECIfICALIONS .......c.ciiiiiiiiiiiiiii et eaeas 1-16
RSB it et a e e 18-2
RESET (CONAItION SELHNGS) «oeiiiutieiieeiitiiie ettt ettt ettt e sttt e et e e s abb e e e s nabbae e e e annnneeas 3-16
RESUIL OULPUL ..ttt e et e e e oo s o bbb bbb b ettt e e e e e e s e s s abbbbbebeeeeaaaeeesaaannrrnes 17-5
Reterence image (MASKING) .....veeiiiiiiiii et e e sab e e s eneaeeas 3-17
[S]

SAVE et b e E e e h b et e e b e e e e bt e e e b bt e e Rr e e e b be e e abe e e anre e e anreean 1-12
SE- V] oo o F- L= O PP TP PPP PP 1-14
Select "ANY" for the Serial OULPUL ..ot e e e e e e 17-26
Select "YES" of "NO" fOr OUIPUL JALa.........ceiiiiiiiiiieiiiiiiee et e e 17-27
SELECT CAMERA ...ttt ettt e ettt b bt e s a et e s ab e e e sa b e e e sabe e e snbeeeenneeanes 2-17,3-4
1= L=Tot A o111 11 O PP PP PPN 15-3
Y= o [ F= Vo] o] TP PP PP TR OPPPPP 2-22
Y= = o 114 o U SRR 17-23, 17-26



S ACY=T A =1 I o] [0 13 17-25

ST R 4= 1 (o PO PO P PP 1-2
Setting (OPErating) PrOCEAUIE .........uiiii ettt e e st e e e s bbbt e e e s sbbe e e e e ssbbneeeeeaas 17-24
Setting and Operating OULIINE ........oooiiii et e e e e e e e e e e e as 1-1
Setting and OPerating PrOCEAUIES .......coiuuiiiieiiiiiie ettt s st e e e s et e e e e anbbee e e e e e 1-1
Setting ANy AAtA OULPUL .........uuiiiiiiiiiie ettt oottt e e e e e e e e e s s s s bbb e e et e e aa e e e e e s e e aannbbeneeeeeeas 17-26
Setting distance and angle CONAItION ...........coiiiiiiii i 14-2
SEHNG EXAMPIES ...ttt e oottt e e e e e e e e e s e e e bbb et e e e e ee e e e e e s e e nnbbraeeeeaaaaeas 15-11
Setting for serial COMMUNICALIONS ........coiiiiiiiiiiii e e e 17-21
Setting itemMS fOr the IV-S30 .....couiiii e e e e e e e e e as 19-20
Setting Measurement CONAILIONS ........ooiiiiiii it et rab e e e e e 3-1
Setting numerical data of any OUtPUL MEASUIING .......ooiiiiiiiiiiiiiie e 18-16
Setting refereNCe IMAJE GrE@ .......c.uviiii i st e e e aebb e e s saneeeas 4-4t05
Setting the conditions for @ach ODJECT LYPE .....eeeiiiii i 3-1
Setting the data OULPUL .........ueiiiiie ettt e et e e e s sbb e e e e s nnnbneeee s 17-26
Setting the INPU/OULPUL CONAILIONS .........eiiiiiiiiiiii et e e e e e eeaaea s 17-1
Setting the MEeaSUIrEMENT PrOGIAIMS ....coiuiiiie ittt et e e e st r e e e e abb e e e e e nnbaeeeeennees 1-13
Setting the Operating and System CONAItIONS .......cooiiiiiiiiiiiie e 2-1
Setting the operating CONAILIONS ........oooiiiiiiiie e s b e e e e aebe e e e e eeee 2-1
Setting the SNULLET SPEET ........ it e e e e e e e e e e e s e e ranb b beeeeaeaaeas 3-37
Setting the SYStEM CONTILIONS ......o.vviiiiiiie e et 2-14
Setting the system time (IV-S32MX/S33MX) ....cetii ittt eeaaae s 2-16
Setting WINAOW BOUNTANES ......oooiiiiiiiee et 3-12
Y F=To [ o T elo]  £=Tex 1 o] o WU PP PP P PP OPPRPP 3-25
S T C=To IS 1] oo L PP P PRSP 3-4
] U] ST 01T T o [P PP T PP 3-37
SMOOthING (MEIAN, AVETAUE) ....eieiiiiee ittt e et e e e et e e e e e nnbaeee e e neee 3-24
SPACE TILEE ...ttt oottt et e e e e e e e e e e bbb e e et et e e e e e e e e aabbabaeeeaeas 3-24
Specifications for any OUIPUL JALA ..........cuueiiiiiiiiiie it e e 19-17
1= 110] 0 I Lo PP PT PP PPN 17-22
STROBE OUT (StrODE OULPUL) ..ttt ettt ettt ettt e e ettt e e e e sbbe e e e s e nnbne e e e e neee 17-3
10 o] 1 =T 1o o PP O PP P PP PRP P PPPPRPRN 3-25
SYMPLOMS ANA CHECKS ...eiiiiiiiiiee it e e ettt e e s st e e e e e s aabbe e e e e sabbeeeeeeaaes 20-1
SYS-CND (SYStEM CONUITIONS) .eeiiieiiiiiiiiiitiiie et e ettt e e e e e e e e bbb e e e e e e e e e e e e e e anabbbbeeeeaaeaeeeaan 1-5
[T]

Table of CONLroller FUNCLIONS .......cooiiiii e e e e e 1-29
TEIMINATION COUR ....eiiiiitiiie ettt ettt e e st e e e et b e e e e s s b e e e e e sk b e e e e e s sabne e e e e s annneeeesanrrneeeeaa 20-3
Threshold value automatic setting (edge deteCtion) ..........coocureiieiiiiiiee e 3-16
Threshold value automatic setting (gray scale SEarch) .........cc.uueeeeiiiiiiiiiiii e 3-11
Threshold Value COTECLION ........coiiiiiiiiie ettt e e st e e s sbbeeeeeans 3-13
THhreshold ValUE SELHING ..ottt e e e e e e e e e e e e e e e e e ennbbnbeeeeaeas 3-11
TRPOUGN GISPIAY ...ttt e ettt e e s sabb e e e s ab b e e e s nnareee s 2-11
THEE TEOISTIALION ...teeeeeeieee ettt e e e e e e e e e e bbbt e e et e e e e e e e s e s e asbab bbb e e eeeeaeeeeseaaannrnreees 3-34
R (o10] o] =TS gToTo) 1] o o [PPSO P PRI 20-1




V]

A =LA To] A0 L1 (=T (=T (o1 =TT 3-13
A = A E= 1A [o] A I = L (=TT 3-13
V=T g ior= 1N =To (o [T TP PP TR OPPPPP 3-24
V=T Toz= 1IN T TN 3-7
(W]

WINAOW QIOUD IMOVE ...ttt ettt ettt e e e e e o4 e s a bbbt ettt e e ae e e e e e aaaba b b ebe e e e e e aeeeeaesannnbnbeeeeaens 3-41
Window shape selection and SEHNGS ......cooccieiiiiiiiii e e e e e e e e s e s e raeeeeees 3-5
RTAT AL CSI= 10 [0 [T 17-22
(X]

D o T (=1 1[0 o 1T 3-31
[v]

Y (POSILIVEINEUALIVE) .....eeeeeiiiiee ettt et e e e e e e e e s bbbt e ettt e e e e e e e e s s e annnbbabeeeeaaaeeeeesaannnnnn 3-23
6]

0 angle correction IMAage ISPIAY ......uvrriiiiiiieee i r e e e e e e e e e s s aeeereeaeeeeseannnenes 2-8



	Table of Contents
	Chapter 1: Setting and Operating Outline
	1-1 Setting and operating procedures 
	1-2 Method for selecting the menu configuration 
	[1] Menu configuration 
	[2] Configuration of the setting conditions
	[3] Configuration of Set Wizard 

	1-3 Description of the Operation screen 
	1-4 Setting the measurement programs
	1-5 Common operations for each menu 
	[1] Operations to return to the operation screen 
	[2] Saving data 

	1-6 Power ON setting menu 
	[1] Operations menu lock 
	[2] Change the Japanese or English display mode  

	1-7 Remote keypad (IV-S30RK1) 
	1-8 Register and display NG images 
	[1] How to register NG images (IV-S32MX/S33MX) 
	[2] How to display NG images 

	1-9 Operation flow 
	[1] Power ON and main loop processing 
	[2] Operation flow after the measurement start input is turned ON. 1-26

	1-10 Table of controller functions 

	Chapter 2: Setting the Operating and System Conditions 
	2-1 Setting the operating conditions 
	[1] Monitor output
	[2] Image capture
	[3] Message display
	[4] Pattern display
	[5] Binary image display
	[6] q angle correction image display
	[7] Operation main display
	[8] Evaluation change display
	[9]  PC monitor screen
	[10] Through display
	[11] Extension functions 

	2-2 Setting the system conditions 
	[1] Manually setting the object type
	[2] Gain/offset adjustment 
	[3] Setting the system time (IV-S32MX/S33MX) 

	2-3 Camera settings
	[1] Camera selection (IV-S32MX/S33MX)
	[2] Image capture mode (IV-S33MX) 
	[3] Camera synchronization (IV-S33MX) 

	2-4 Editing Operation screen 
	2-5 Option 

	Chapter 3 : Setting Measurement Conditions 
	3-1 Outline
	3-2 Shared settings
	[1] Camera selection
	[2] Window shape selection and settings
	[3] Image settings
	[4] Evaluation conditions
	[5] Image pre-processing
	[6] Image adjustment 
	[7] Binary image mask
	[8] Position correction
	[9] Title registration

	3-3 Input & Output / System settings
	[1] Illuminance (light level) monitor
	[2] Setting the shutter speed 
	[3] Copying
	[4] NG image registration (IV-S32MX/S33MX)
	[5] Halt on NG measurement 


	Chapter 4: Positional Deviation Measurement 
	4-1 Outline 
	4-2 Setting operation 
	[1] Set the register conditions for a gray search 
	[2] Setting the register conditions for edge detection


	Chapter 5: Degree of Match Inspection
	5-1 Outline 
	5-2 Setting operation 

	Chapter 6: Lead Inspection 
	6-1 Outline 
	6-2 Setting operation 

	Chapter 7: BGA/CSP Inspection (IV-S32MX/S33MX) 
	7-1 Outline 
	7-2 Setting operation 

	Chapter 8: Area Measurement by Binary Conversion 
	8-1 Outline
	8-2 Setting operation 

	Chapter 9: Object Counting by Binary Conversion 
	9-1 Outline 
	9-2 Setting operation 

	Chapter 10: Object Identification by Binary Conversion 
	10-1 Outline 
	10-2 Setting operation 

	Chapter 11: Existence Inspection by Point Measurement 
	11-1 Outline 
	11-2 Setting operation 

	 Chapter 12: Multiple Positional Measurements
	12-1 Outline 
	12-2 Setting operation 
	[1] Set the register conditions for a gray search 
	[2] Setting the register conditions for edge detection 

	Chapter 13: Multiple Degree of Match Inspection
	13-1 Outline 
	13-2 Setting operation 

	Chapter 14: Distance and Angle Measurement 
	14-1 Outline 
	14-2 Setting operation 

	Chapter 15 Numerical Calculations
	15-1 Outline 
	15-2 The individual numerical calculations for each measuring program 
	15-3 Final numerical calculations
	15-4 Setting examples 

	Chapter 16: PC Function 
	16-1 Outline 
	16-2 Operation cycle 
	[1] Power ON sequence 
	[2] PC scan cycle 
	[3] Measurement processing cycle 
	16-3  Ladder circuit program creation 
	[1] Procedure for creating measurement output condition and a ladder circuit
	[2] A list of the "OUTPUT CONDﾓ screen displays
	[3] Procedure for creating the final output conditions in a ladder circuit 
	16-4  Program examples (shape and positional deviation inspection) 
	16-5  Examples of a final output conditions ladder circuit
	16-6  PC monitor screen 

	Chapter 17: Setting the Input/Output Conditions
	17-1 Outline
	17-2 Measurement start input and result output settings
	[1] Outline 
	[2] Setting procedure 
	17-4 Setting for serial communications
	17-5 Computer link
	17-6 Output block assignment (Computer link output and general purpose serial output)
	[1] Data in specified blocks 
	[2] Setting (operating) procedure
	17-7 Setting the data output 
	[1] Select "ANY" for the serial output
	[2] Select "YES" or "NO" for output data 
	17-8 Calibrating the IV-S30 

	Chapter 18: Communication (General Purpose Serial Interface)
	18-2 Data flow 
	[1] Measurement execution 1: Command codes 10, 11, or 12
	[2] Measurement execution 2: Response processing for command 11
	[4] Processing other than measurement execution processing 
	18-3 Communication format
	18-4 Processing functions
	[1] Measurement execution functions 
	[4] Setting numerical data of the any output measuring 

	Chapter 19: Computer Link
	19-1 Compatible models  
	19-2 Data flow
	19-3 Register setting
	19-4 Measurement data blocks
	[1] Number of blocks
	[2] Contents of the measurement result block (for each measurement function)

	19-5 Specifications for any output data
	19-6 Interface
	[1] Setting items for the IV-S30
	[2] Connection with a Sharp PC 
	[3] Connection with a Mitsubishi PC
	[4] Connection with an OMRON PC 

	19-7 Program examples 

	Chapter 20: Troubleshooting 
	[1] Symptoms and checks
	[2] Causes of termination codes (when an error occurs) and remedies
	[3] Maintenance

	Alphabetical Index



