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Thank you for purchasing the SHARP 1V-S30 compact image sensor camera (IV-S33M controller). Read this
introductory user's manual carefully to thoroughly familiarize yourself with the functions and proper procedures
for operation.

Store this user's manual in a safe place. We are confident that the manual will be helpful whenever you
encounter a problem.

In addition to this manual, there are two other IV-S30 manuals as follows. Read them in conjunction with this
manual.

IV-S30 (IV-S31M/S32M/S33M) ————— User's Manual (Introduction and Hardware )
IV-S30 (IV-S31M/S32M/S33M) ——— User’s Manual (Function and Operation: This manual)
Manual type Major subjects How to use

- Outline of the IV-S30 (features

and functions) - Become acquainted with the V-

L S30
IV-S30 - Description of the hardware ) ; :
(IV-S31M/S32M/S33M) |- Startup method Learn how to install the 1V S30 and
User's Manual - Operation using the simplified P

- Learn how to execute positioning
and existence inspections with
simple setting operations.

(Introduction & Hardware) | menus
- General performance

specifications.
- Detailed explanations of all the - Learn how to specify measurement
measurement functions. /inspection conditions, good or NG
IV-S30 - Operation using the standard judgment conditions, etc.
(IV-S31M/S32M/S33M) menus. - Learn how to connect a
User's manual (Function |- Details of inputting and outputting | programmable
and Operation) data and communications with controller or personal computer.
other devices. - Learn what to do if a problem
- Troubleshooting occurs.

Notes

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

- Copying all or part of this booklet is prohibited.

- The contents of this manual may be revised or modified for improvement without prior
notice.




Software version

[1] Software version of IV-S33M
This manual describes the 1V-S31M/S32M using software version V2.02.

The upgrade details (functions added to version V1.15) for the IV-S31M/S32M software (system
program) are as follows.
B Newly added functions in software version V2.02 (compared with V1.15)

ltem Added function AEEEED
page
NG image display function added. Therefore, the "(1)DISP NG IMAGE" 1-21 1-22
NG image line (display NG images) on the [OBJECT TYPE SYS.] menu is deleted. ’
(IV-S32M only) Added "NG-IMG-INIT" (initialize NG images) on the "@INITIALIZATION" 215 (1-22)
line of the [SYSTEM COND] menu.
. Added "YES (GRAY SRC)" on the "(DTRIG CCD START " line of the
CCD trigger [OBJECT TYPE 1/O] menu. 1717
Measurement Added "MULTI-POSI" and "MULTI MATCHES" for use as the Chapter12,
program measurement programs. Chapter13
Light level Added the "@MATCHING (AVG-GRAYS, DIFF. ABS)" line on the [MEAS
inspection COND] menu. 5-2,13-2
<Degree of match inspection, multiple degree of match inspection>
Added "CONTRAST SR" to the "REF IMG AREA" choices on the [Gray |, 5 5 5
search] menu. S in
Contrast search " L . . 12-3, 13-3
<Positional deviation measurement, degree of match inspection, (3-15)
multiple position measurement, multiple degree of match inspection>
Use camera setting Added the "(@ SELECT CAMERA (CAM1&2, CAM1&NG-IMG)" line on the 3-3
[TYPE MEAS COND] menu.
Automatic light Added an "AUTO. REGI" (automatic registration) choice on the [Edge
level difference and |detection] menu. 4-4, 6-3,
edge width <Positional deviation measurement, lead inspection, multiple 12-4, (3-12)
detection position measurement>
Added an "AUTO. REGIST" choice on the [Binary area cond] menu. ;t% ;g g
Automatic threshold <BGA/CSP inspection (IV-S32M), area measurement by binary 310 9_4’
value setting conversion, object counting by binary conversion, object identification 10-3 o %0_
(labeling) by binary conversion> 4 (3-8)
Added "MANUAL" to the "(1DMASK SET" line on the [BINARY IMG MASK]
Binary mask menu. 3-19, 3-22
5> Added a polygonal window setting.
El):é‘;‘l’i;geg;'fgﬁz‘r’y” Added "MID-PNT " (middle point) to the "BINARY CHARACTER" choices |, ,
4 on the [MEAS COND] menu.
conversion
Evaluation Added "CONDITION SET" on the [EVALUATION COND] menu. 4-5, 5-4,
condition <All measurement programs>|etc.
- Added "FUNCTION (SUM, AVG, REG) " on the [NUMERIC CALC] menu. 15-2 10 15-
Numerical - Increased the number of digits below the decimal from 2 to 4, for the 3 15-6 to
calculation upper and lower value settings on the [NUMERIC CALC] menu. 1&’3_11
<All measurement programs>
Made it possible to display a reference image using the number previously
registered on the [Gray search] menu. 4.3 53
Reference image <Positional deviation measurement, degree of match inspection, 1é 3 ;3’ 3
multiple position deviation measurement, multiple degree of match ’
inspection>
Extension function ?rc:(dsg g]legl)\l(y]E_NSlON FUNC. 2 (crosshair cursor display)" line on the 542
Positional Made it possible to set the correction registrat!on in two stages
correction > Added (0 to 1) on the "@MODE" line on the [POSITION 3-27
CORRECT] menu.
mr\‘/?"" group Added the "(?MOVE ALL WINDOW" line on the [OBJECT TYPE SYS.]  [3-38
. .. |Added the "@ANGLE UNIT" line on the [MEAS COND] menu of the 4-2,4-7, 4-
Rotation angle unit L ol
positional deviation measurement. 8




[2] Upgrade details
(1) IV-S33M
This manual describes the 1V-S33M using software version V1.01.
The upgrade details (functions added to version V1.00) for the IV-S33M software (system program)
are as follows.
B Newly added functions in software version V1.01 (Compared with V1.00)

ltem Added function AEIEIEE
page
Halt on NG "NO (NG measurement display)" has been added on the "(QHALT 3.37

measurement ON NG MEAS" line in the "OBJECT TYPE SYS." menu.
When the MONITOR OUTPUT is set to "CAM1&2", the screen
displays the camera number (Camera 1: C1, Camera 2: C2) next to 1-21
the measurement display screen.

On the setting screen, a strobe output is now available when
Strobe output switching from a dynamic image to a static image. ("6 STROBE 17-2
OUT" on [I/O CONDITIONS] menu)

NG image
display screen

Differences between types of controllers

Reference page in this
manual (item)

1-4, 1-5 (Operation screen)
Number of object types handled 16 32 64 17-1 ("640BJ-CHG" on
"PARALLEL INP X8" line)

300/3 600/8 600/8 |4-3, 5-3, 12-3, 13-3

Iltem IV-S31M | IV-S32M | IV-S33M

Maximum number of reference images/
total number of images

Gray search time* 18 ms 12 ms 9ms |[4-3,5-3, 12-3, 13-3
2-19 to 2-22 (Camera
setting, image capture
mode, camera
synchronization)

- - O 2-3t0 2-4

1-4 to 1-6 ("NG-IMG-DSP"
and "NEXT-NG" menu bars
on the MAIN OPS menu

O O screen.)

NG image edit function - 1-7,1-17 to 1-22 (NG image
display screen)

3-36 (NG image registration)
2-15 (NG image

Camera setting - - O

Split display of two camera images on
the left and right sides of the screen

initialization)
Time setting i O O 2-1 7 (Setting the system
time)
BGA/CSP inspection - O O  |Chapter 7
Input terminal |[Object type be changed | X1 to X4 | X1 to X5 | X1 to X7 [17-1 to 17-14 (Setting the
block External input X5to X7 | X6, X7 X7 |input/output conditions)
Power consumption W W W

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

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

A table of controller (IV-S31M/S32M/S33M) functions is shown on pages 1-28 and 1-29.
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Setting and Operating Outline

(Chapter 1: Setting and Operating Outline ) n

1-1 Setting and operating procedures
The setting and operating procedures are outlined below.

|® System design | (Ref. section)
- 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 *q
system components
- Input/output (start measurement input, result] --------------- 3-2 System configuration examples
output, object type change, etc.) lChapter 17 Settings the
Input/Output Conditions
- Lighting equipment, light level, shutter speed, lens, etc. ---- 5-1 Installation conditions * 1
| @ Installation/assembly |
- Cameras and monitor connections to the IV-S30 main 1~ 5.2 tg 4 Connection, installation,
housing and wiring methods * 1
- Installation of the IV-S30 main housing and camera body
- Connection of a power supply, input/output terminals
and external devices

® I””:L"g“‘l)';;ge power s”ppéy " * 1 See the IV-S30 (IV-S31M/S32M/S33M)
(for the IV-S30 controller and monitor) User's Manual (Introduction and

l Hardware).
| @ Select menu |
- Selection of STANDARD MENU and SIMPLIFIED MENU --  1-2 Method for selecting the menu
(standard/simplified) configuration

| (5 Environment settingﬂ Chapter 1 CS)etting and Operating
utline
Chapter 2 Setting the Operating and
System Conditions
Chapter 17 Setting the Input/Output
Conditions
Chapter 18 Communication (General
Purpose Serial Interface)
| Chapter 19 Computer Link

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

- Operation conditions
(Image caputuring methods, measuremat result display
methods, etc.)

| ® Setting the conditions for each object type |

- Object type No. specificaton ~ f-------mmmmomm-- See the setting procedures start-
- Setting measurement program conditions ing on page 3-1.
(measurement 0 to 4) Chapter 3 Setting Measurement * 0
- Setting system total numerical calculations Conditions
- Setting final output conditions Chapter 4 to 14 Each measurement
- Setting system and input/output conditions program

Chapter 15 Numerical Caluculations
Chapter 16 PC Function

| @ Operation |
| ® Test/inspection |------------==-----nnsemmmmoee o Chapter 20 Troubleshooting
| (@ Maintenance ---—------- oo Chapter 20 Troubleshooting

* 2 For operation methods using the simplified menus, see the
"IV-S30 (IV-S31M/S32M/S33M) User’'s Manual
(Introduction and Hardware)."
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1-2 Method for selecting the menu configuration
(1) When power is first turned ON after the machine is delivered

When power is first turned ON after the machine is delivered, the [SELECT MENU] screen will

appear.

Power ON

[SELECT MENU]

[SELECT MENU]

(1)STANDARD MENU  (STD RUN-MENU) P ®
(@SIMPLIFIED MENU (SEL EASY MENU

(1) To select the standard menus
configuration

1. Move the cursor to the [1)STANDARD
MENU] item with the up and down

keys, and press the SET key.

& The standard mode [MAIN OPS

MENU] screen will appear.

(TYPEQO) TIMG C1 L
VXX

MEAS 0000ms 2000-08-01 10:30

MEASURE 0 CAM1 NO

xo~7 (0000000 Yo~7 00000000 ReADYH

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

To select the simplified menus configuration
1. Move the cursor to the [@ SIMPLIFIED
MENU] item with the up and down keys,
and press the SET key.
= The [SIMPLIFIED MENU] screen will
appear.

[SIMPLIFIED MENU]

[SIMPLIFIED MENU]
(DMEAS OBJ POSITIONING EXISTENCE
(®SELECT CAMERA CAM1 CAM1&2
@XY CORRECTION NO YES

OPS-MENU _

(Introduction and Hardware).

- For details about the method for using the simplified menus, see the IV-S30 User’'s Manual

automatically.

- If you have saved the configuration data in flash memory by selecting the "SAVE" item, the
next time you turn ON the power, the MAIN OPS MENU you selected will be displayed
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(2) Changing the screen from the standard menus to the simplified menus configuration

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

A

[SYSTEM COND] 1. Move the cursor to the "®)STD - SELECT

@I/O CONDITIONS (TO NEXT SUB-MENU) gﬂn%NerJ;slt56$ ggé*?&SYSTEM COND] menu,
ey.

@COMM.SET (TO NEXT SUB-MENU) 2. Select the "EXEC" item, and press the SET

(®COMPUTER LINK (TO NEXT SUB-MENU) key. The [SELECT MENU] screen will appear.

@INITIALIZATION ALL-INIT INIT-RAM '

, (5)STD—SELECT MENU EXEC

!

| 1. Move the cursor to the "(2SIMPLIFIED MENU"
[SELECT MENU] ! item with the up and down keys, and press the
(DSTANDARD MENU  (STD RUN-MENU) SET key.
, @SIMPLIFIED MENU  (SEL EASY MENU)  The [SIMPLIFIED MENU] screen will
7 - - - - - - ' appear.

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

SET key.

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

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

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

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

L, 1. Move the cursor to the "&)SIMPLE MENU —
[SYSTEM COND)] > |
@SERlAL OUTPUT NO PC-LINK SERIAL FS)ILES Itt}«?gnSoEn'FT(ee)ESYSTEM COND] menu, and

(©COMM.SET (TO NEXT SUB-MENU) | 2. Select the "EXEC" item, and press the SET key.
(®COMPUTER LINK (TO NEXT SUB-MENU) The [SELECT MENU] screen will appear.

@INITIALIZATION ALL-INIT INIT-RAM |
, ®SIMPLE MENU-STD EXEC

!

[SELECT MENU] ! 1. Move the cursor to the "1)STANDARD MENU"

item with the up and down keys, and press the SET
|, STANDARD MENU  (STD RUN-MENU) key.

@SIMPLIFIED MENU  (SEL EASY MENU) ! & The [MAIN OPS MENU] screen with the
- - - - - - standard menus will appear.

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

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

- The items that you selected for display on the simplified menus will be saved when the screen
configuration is changed to the standard menus.

1-3



Setting and Operating Outline

1-3 Screen specifications

[1] Operation (run) screen

After selecting the "STANDARD MENU" and save it (see page 1-2), supply power to the controller (IV-

S31M/S32M/S33M), and the MAIN OPS MENU (startup screen) will be displayed on the monitor.

- Before applying the power, make sure that the power cable, monitor cable, camera cables, and
remote key pad have been connected to the controller.

(1) MAIN OPS MENU screen

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

@ ——i(TYPEQ)AREAT LITMG C1L Q+——®
'LOCK FULL VXX @ ~+—@®
o—+OK .
::::::::::::::::::::::::::::::::::::' C1 00220K
® 1 MEAS_XXXXms 2000-08:01 10:30____ | C2=100.0 OK; ¥ ——
O MEASKEE 0. SAMLPOSHIEMATION: NG IMG 0X)~—— @
Display measurment
©) i result for each
| measurement
' program

@—»"éﬁé’M’éA 'én%é'piéé"'cﬂé'é's%" oHGC1 i 'c'H'G"éé """" é hé'é{/'AL"éUé'T'cSMMNU,

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

) The results of the programmable output (auxiliary relay C116) are displayed.
If C116 has not been set, the results of C112 are output. 5> See page 16-8

Display Description
OK "OK" is displayed when all of the individual evaluation results are acceptable.
NG "NG" is displayed if any single evaluation result is unacceptable.
(Error An error code and the measurement number that caused the error are
message) | displayed on the upper line. The error message is displayed on the lower line

@ TCi1L
7Q—Operation status display: O flashing = running,
Image brightness: H = Original brightness of captured image
L = Brightness reduced to half that in the captured image

Output monitor status: C1 = Camera 1, C2 = Camera 2, C1/C2 = Camera 1 & 2

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

N = No camera input (To change between Fand T

modes, Ié)ress the SEL key.)
- To display a dynamic image on the MAIN OPS MENU, set the through image function to "Yes." 5>

See page 2-10.
@ LOCK FULLVX.X m
‘LFlashes during communications
L System program version number
Image capture modes (Fixed "FULL" for the IV-S31M/S32M):
FULL = full, HALF = half, F+H = Full + half.
Run menu is locked ("LOCK" is not displayed when the screen is unlocked.)

B C1=002.2 OK

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

- This item is displayed when the light level monitor "MNTR LIGHT LVL" on the
[OBJECT TYPE SYS.] menu has been set to "YES." 5> See page 3-31

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

(change NG )

@ Menu bar
Menu bar Description
CHG-MEA The display of evaluation r.esults can be cycled through in the order of the
(measure- measurement numbers using the up and down keys.
ment change (MEASUREO CAM1 —MEASUREO CAM2 —MEASUREMENT1 —
MEASUREMENT2 — MEASUREMENT3 —MEASUREMENT4)
CHG-REG The display of the measurement results/numerical calculation results can be cycled
(registration through in the order of the registration numbers in the measurement program using
change) the up and down keys.
To change the display in the following sequence, press the up and down keys:
"Measurement program results — distance and angle measurements — numeric
calculations.”
CHG-RST - The measurement programs using the distance and angle measurements
are the position deviation measurement, the degree of match measurement,
object identification after binary conversion, (center of gravity) multiple position
measurements, and multiple degree of match inspections.
Scroll the split images from the two cameras up/down using the up and down keys.
CHG-C1 (When the screen is split above and below, the screen can be scrolled from top to
bottom or bottm to top. When the screen is split left and right, the screen will scroll
CHG-C2 from left to right or right to left.)

This function can be used when you select CAM1 & 2 or CAM1 & NG-IMG on the
"MONITOR OUTPUT" item. (> page 2-2)

Move from one operation screen to another by pressing the up and down keys.
"MAIN OPS MENU — EVALUATION COND CHANGE —PC MONITOR —"
- Select "MAIN YES" on the "OPS MENU DISPLAY" item. (5> page 2-10)

CHG-EVAL - For details about the methods for using the "MAIN OPS MENU," "EAVALUATION
COND CHANGE," and "PC monitor" screen, see pages 16-19.
- If you press the SET key while the EVALUATION COND CHANGE screen
is displayed, the cursor will move to the item to change.
CUSTOM-MNU | Press the SET key to bring up the "CUSTOM MENU" (sub menu).
OPS-CND Zr;ag)s the SET key to bring up the "TYPE RUN COND" (sub menu). (5> page 2-1 to
MEA-CND Press the SET key to bring up the "TYPE MEAS COND" menu (sub menu).
SYS-CND Press the SET key to bring up the "SYSTEM COND" and "I/O CONDITIONS" menus
(sub menus).
Change the object type number (0 to 63) using the up and down keys.
CHG-TYPE The number can be changed manually by setting the "MANL TYPE CHNG" item to
"YES" on the "I/O CONDITIONS" menu. &> page 2-14
NG-IMG-DSP Press the SET key to move to the NG image display screen. > Page 1-7, 1-21.
- When the NG image is not registered, the display will not change to this screen.
NEXT-NG Display the registered NG images and change registered number using the up and
down keys.
Move the two crosshair cursors manually to measure the distances between any two
MANL-MEAS points on the X and Y axes

- Select " MANL-MEAS" on the "EXTENSION FUNC. 1" item. 5> page 2-12

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

The screen shows the total measurement time which is determined by the following times (from

measurement start to measurement end).

<

Actual measurement time >

(Only when changing type)

Type change | CCD exposure time | CCD image
(Shutter speed)

time

Measurement result
display time

Image

capture time| processing time Serial output time

|<— Input I/F = Monitor display measurementtime — |

<— Input I/F = Monitor display measurement time with parallel input ————>
In order to speed up the measuring time, 1 increase the shutter speed, 2 select partial capture of

with serial/CCD trigger

the CCD image, and 3 set NO for each of the result displays (message display, pattern display).
When the 1V-S33M is used, you can also 4 use a high-speed camera, and 5) select the half

mode.

When the 1V-S32M/S33M is used, the date and time are displayed on the screen.
[E.g.] 2000-10-01 10:30 5> 10:30 October 1, 2000

1-5



Setting and Operating Outline

(9 Display the measured results for each mesurement program
- If you save*? the set conditions, "measured result screen" and "Image brightness: H/L" on the
MAIN OPS MENU (operation screen), your settings will be restored whenever the power is
turend ON.
*2 To save the data, enter the "SAVE" item on the [TYPE RUN COND], [TYPE MEAS COND],
or [SYSTEM COND] menus.

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

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

512
—_—
X axis
Origin (0, 0)
@
S 1 < (Unit: pixels)
<
>-
(511, 479)

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

(TYPEOO)AREAT TIMG C1L O
OK LOCK FULL VXX M

C1=002.2 OK
MEAS XXXXms 2000-08-01 10:30 C2-100.0 OK

MEASURE 0 CAM1 POSI-DEVIATION NG IMG 0(X)

Display evaluation
/ condition change

! menu while in
operation

Xo~7 00000000 yo~7 00000000 READY(

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

(Screen on the 1V-S33M)
- Press the SET key. The cursor will move to the area containing the phrase "evaluation condition
change menu during operation." You can change the settings for the evaluation conditions.
- At this time, the screen display will look the same as the normal MAIN OPS MENU, except for
the area marked "evaluation condition change menu shown during operation."
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When the IV-S32M/S33M is used, move the cursor to the menu bar "NG-IMG-DSP" on the MAIN
OPS MENU (page 1-4), and press the SET key. The screen will change to the NG image display
screen. When the measuring stops, you can see the NG images already registered.
- To display the NG image while measuring, see "Displaying NG images on the MAIN OPS menu".
> See 1-18.

(2) NG image display screen (IV-S32M/S33M) n

Note: Please do the following to display NG images on the screen.
1. Before entering this screen, you must set the "1)REGST NG IMG" on the [OBJECT TYPE
SYS]to "YES."
2. Change the image display in the upper right of the screen to "F.IMG" (static image) by
pressing the SEL key. 5> See 1-17.
3. NOTE WELL that while an NG image is being displayed, the IV-S30 cannot start another
set of measurements.

(TYPEOO)AREA(1 F.IMG C1 L

OK FULL VX.X

NG.IMG 0(X)
MEAS XXXXms 2000-08-01 10:30 2000-08-01 10:25
MEASURE 0 CAM1 POSI-DEVIATION

! Display measurment
i result for each

! measurement

| program

_____________________________________________________________________________________________

- For details about the menu bar on the screen above. 5> See page 1-21.
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[2] Menu configuration
First layer Second layer ™1 ] .
| (MAIN OPS MENU) (Upper and lower, two window style) | Third layer”
T :
MAIN OPS MENU 7! ;
(1-4) f Upper screen Lower screen E
.'—I[SYSTEM COND] (1-13, 2-
EVALuATIONE | |1] [0 conpimions > #1%0 conpmions] (17-1 |
16 !| |@COMM. SET——————[SET COM PARM] (17-19)
(1-6) | |@COMPUTER LINK ——[COMPUTER LINK] (17-20)
PC MONITOR '| |@INITIALIZATION (2-15)!
NG ||\/(|1A6c§1|g?sp !| |®STD — SELECT MENU (1-3)
- y i| |®SELF-DIAGNOSIS (2-16)
(1-21) !| |@GAIN-OFFSET————— [GAIN-OFFSET] (2-18)
| |®TIME@2-17) -
@CAMERA TYPE(2-19) !
' F[TYPE RUN COND](2-1 to 2-13)

'L TYPE MEAS COND] (3-1)!

(1DOBJECT TYPE NO.
(®SELECT CAMERA |
(®IMG PRE-PROCESS — [:\II\IIIEGAETJIFE{E\I:I(E)I\(I:'IFOSSC]AWS [ADJ.IMG GRAY] (3-18)
%mgﬁgggg N 8%;__, [ 1) ] E[MASK BINARY IMG] (3-19) |
(GMEASUREMENT 1 — MEAS SELECTION [COMPARE IMGS] (3-23)
®MEASUREMENT 2 |}||| @COMPARE IMGS (3-23)
(?MEASUREMENT 3 (3CHNG LIGHT LEBEL (3-14)
(®MEASUREMENT 4 |i|||_ @SPACE FILTER (3-10) .
TITLEete. | |:[{{TYPE MEAS COND] . — [GRAY-SCALE COND]
; 'l @-3etc) 2 —m
| HPOSITION CORRECTION] (3-26) | |_|EDGE DETECT COND] |
'L IMEASUREMENT 0 CAMERA 2] |: | (4-4etc) *2
i (The items displayed are the same|: |- [BINARY AREA COND]
as for MEASURE 0 CAM 1.) 'l (8-3etc) *2
[MEASUREMENT 1] (1-11) ! L [EVALUATION COND]
{AMEAS SELECTION 'l (3-16) '
(SELECT CAMERA v (including serial output settings) :
(3CHNG LIGHT LEBEL (3-14) |: |- [DISTANCE&ANGLE COND]
@SPACE FILTER (3-10) i| (Chapter14)  *3
' L[TYPE MEAS COND] s [(“:g“g)ER'C CALC COND]
L. [MEASUREMENT 2 to 4] : L [OUTPUT COND] (16-3)

(The items displayed are the same as for
MEASUREMENT?1.)

———[TITLE registration] (3-30)
! [FINAL CALC COND] (15-10)

[FINAL OUTPUT COND] (16-1 1?)

———[I/O for each object type] (3-33)
© |TRIG CCD START (17-17) :
(@CCD TRIG COND ———[CCD TRIGGER COND]
(®SHUTTER SPEED (3-33) ¢ (17-18)
@SERIAL OUTPUT (17-21 to 24);
(®SET SERIAL BLOCK (17-22) !

L [SYSTEM for each object type] (3 34)
(DREGST NG IMG (3-36) :
(QHALT ON NG MEAS (3-37)
(@MNTR LIGHT LVL (3-31)

@LIGHT LVL COND
(B COPY (3-34)
®INITIALIZATION (3-35)
@WINDOW PACKAGE MOVE (3-38)

[LIGHT LEVEL COND] (3-31)

*1 You can return to the MAIN OPS MENU from any menu screen in the 2nd or 3rd layer.

*2 You can directly access the evaluation conditions from the image setting conditions, such as the
gray scale search, edge inspection, and binary area conditions.

*3 The measurement programs that can execute a distance and angle measurement are as follows:
Positional deviation measurement, degree of match measurement, and object identification by
binary conversion (center of gravity), multiple position measurement, multiple degree of match
inspection.

- The numbers shown inside parentheses are reference page numbers.
- For the details about the simplified menu configuration, see the "IV-S30 User's Manual (Introduction
and Hardware)."
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[3] Configuration of the setting conditions

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

Output monitor (2-2), image capture (2-4), message display (2-5), pattern
display (2-6), binary image display (2-7), 6 angle correction, image display

nggto (2-8), display operation screen (2-9), through display (2-10), extension
function 1 (2-11), extension function 2 (2-12).
Operating | Object |
conditions | type 01
I
I
! —> Same as "object type 00."
I
Object
type 63 |
- /0O conditions (17-1)
Measurement start input I/F, parallel input X6, parallel input X7, strobe output,
object type manual change (2-14)
- Communication setting (17-19)
Communication standard, communication speed, data length, parity, stop bit,
station number
System - Computer link (17-20)
conditions Manufacturer, station number, top line of the written results
- Initialization (2-15), self-diagnosis (2-16), gain/offset (2-18), system time (2-17)
- Menu selection (1-2)
Standard menu / Simplified menu
- Camera setting (2-19)
Camera selection, image capture mode
Image pre-
processing (3-17)
Measure1ment 0, ‘\
camera it Tah
§ Measurement0, | > Po?r;tzla%ns%lrg?nvéﬁttlon => See Chapter 4
g camera 2 i — - : -
N R e e e
£ | Measurement 2\\ BGA/CSP inspection, area measurement See
2 3| Bhary cineraion. obiedt entncation oy | Chapters
Camera | § | Measurement 3/7 binar¥ conversion, pojlnt measurement, Y 4to014.
tand2 | = multiple positions measurement, multiple
Object Measurement 4] degree of match inspection.
type 00
Input and output for CCD trigger (17-17), shutter speed (3-33), serial
_ each object type output (17-22 to 23)
Measuring
conditions Svstem for Register NG images (3-36), stop NG measurement
eg’ch objct | (3-37), monitor light level (3-31), copying (3-34),
initialization (3-35), move whole window at one time
(3-38)
Camera 1
and NG [——> same for Camera 1 and 2. However,
Images "Measurement 0, Camera 2" is not
Object | - available.
type 01
I
I
X —> Same for "Measurement 00."
I
Object
type 63 |

1-9
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1-4 Setting the measurement programs

To execute a specific measurement program (positional deviation measurement, degree of match

inspection, etc.), select MEASUREMENT 0 to 4 on the "TYPE MEAS COND" menu.

- MEASUREMENT 0 only allows you to measure positional deviation.

- For details about the settings for each measurement program, see Chapters 4 to 14.

- Specify the conditions for distance and angle measurement in the positional deviation measurement,
the degree of match inspection, object identification by binary conversion (MEAS GRAV CENTR: YES),
multiple position measurement, and for multiple degree of match inspection.

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

(TYPEOO) TIMG C1 L
VX.X

MEAS 0000ms 1999-07-09 14:48

MEASURE 0 CAM1NO NG IMGS 0(0)

x0~7 00000000 xo~700000000 READY[]
CHG-MEA CHG-REG CHG-RST CHGC1 CHG-C2 CHGEVAL CUSTOM-MNU
OPS-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS

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

[TYPE MEAS COND]

N 1. Move the cursor to item (D us-
] |, (DOBJECT TYPE NO. 0%0 63) NO YE§\ | ing the left and right keys.
> 3 2. Select the object type No. (0 to

,  63) that you want using the up
and down keys.*

3. Move the cursor to "YES" using

' the left and right keys.

> Items @) to (8 shown on the

next page will be displayed.
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM|

[OBJCT REG.LIST] *Object type No.
i IV-S33M: 00 to 63

00/01/02/03|04|05/06/|07|08/09(10|11 [12|13[14[15 IV-S32M: 00 to 31

XXX X XXX XX XX XX XXX IV-S31M: 00 to 15

16]17]18[19]20/21/22]23]24[25[26(27]28]29[30(31 ,
XIXIXIXPXXXPX XXX XIXIXIX]X] | = A "X mark will change to "O"

32[33]34]35]3637]38]39]40/41[42[a3la4la5 sla7] || When a corresponding object
N I T T T T N T T % type is registered from No. (*).
48]49/50/51/52]53]54/55/56(57|58/59]60/6162/63

To the next page
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From the previous page n

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

_‘ 1. Select item @) or (6 using the
up and down keys.
[TYPE MEAS COND] 2. Select "NO" using the left and
(DOBJECT TYPE NO. 00(0~63) NO YES . right keys.
(@SELECT CAMERA  CAM18&2 CAM1&NG-IMG 3. Select item (1) on the lower
®IMG PRE-PROCESS  (TO NEXT SUB-MENU) half of the screen, and press
@MEASURE 0 CAM1 NO (MEAS-COND) NO ' the SET key.
7 (5MEASURE 0 CAM2 2/1'\10 (MEAS-COND) NO 4., Select the "POS-DEVIATION"
®MEASUREMENT 1INO™ (MEAS-COND) | item using the left and right
@MEASUREMENT 2NO  (MEAS-COND) keys, and press the SET key.
@®MEASUREMENT 3NO  (MEAS-COND) 2 "NO" in item @ or &) will
(@MEASUREMENT 4NO  (MEAS-COND) | change to "POS-
DEVIATION."

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

[MEAS 0 CAM1 COND] ! * (Two positions marked)

| , OMEAS SELECTION ~ NO  POSI-DEVIATION When "CAM1&NG-IMG"
4 ! is selected for "@)

SELECT CAMERA," the
display will be different.

@COMPARE IMGS ~ NO ' 5> See page 3-3.

(@CHNG GRAY LEBEL NO YES(00.0TIMES v+ y- CHNG-L INCRS-M)

@SPACE FILTER NO NUM-OF-TIMES 0(0~5)

| OPS-MENU RETURN LOCK

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

L4

[TYPE MEAS COND]

@OBJECTTYPE NO. 00(0~63) NO YLS 1. Select item @’ @7 , or @
@SELECT CAMERA CAM1&2 CAM1&NG-IMG using the up and down keys_
(®IMG PRE-PROCESS ~ (TO NEXT SUB-MENU) 2. Select "NO" using the left and right
@MEASURE 0 CAM1 NO (MEAS-COND) NO | keys.
(®MEASURE 0 CAM2 NO (MEAS-COND) NO 3. Select item (1) on the lower half of
©MEASUREMENT 1NO __(MEAS-COND) . the screen, and press the SET
7 (DMEASUREMENT 2 (MEAS-COND) . key.
(®MEASUREMENT 3NO  (MEAS-COND) 4. Select the measurement program
(©MEASUREMENT 4NO  (MEAS-COND) ' that you want to use using the left
and right keys, and press the SET
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM | key.
[MEASUREMENT 1] = The "NO"initem ®, @, ®, or
|, ®MEAS SELECTION NO POSI-DEVIATION CHK-DEG-MATCH @ will change to the measure-
INSPECT-LEAD  INSPECT-BGA/CSP | ment program that you have
MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN\OBJ "—\ set.
POINT-MEAS MULTI-POSI MULTI-MATGHES ! 4

@SELECT CAMERA  CAM1 CAM2
(®CHNG GRAY LEBEL NO YES(00.0TIMES v+ v- CHNG-L INCRS-\) .
@SPAGE FILTER NO NUM-OF-TIMES 0(0~5) — Dlspla()j/ed when the IV-S32M/S33M
is used.

| OPS-MENU_RETURN LOCK

¥

To chapter 4 to 14
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1-5 Common operations for each menu
[1] Operations to return to the MAIN OPS MENU
You can let the screen return to the MAIN OPS MENU at one operation from any menu screen.
H Menu display
[TYPE RUN COND] menu
[TYPE RUN COND]

(DMONITOR OUTPUT CAM1 CAM2 CAM18&2 (HORIZ VERT)
(@CAPTURE IMG PARTIAL-IMG WHOLE-IMG NO

N

GOEXTENSION FUNC.2 NO DISPLAY+CURSOR(1 2)(000,000) |
OPS-MENU|] SAVE LOCK ) .

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

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

l Operation procedure
[SYSTEM COND] menu
[SYSTEM COND]

|
(D1/0 CONDITIONS (TO NEXT SUB-MENU) |
(@COMM.SET (TO NEXT SUB-MENU) |

))

N

(9CAMERA TYPE _(TO NEXT SUB-MENU)<—T— Displayed when the 1V-S32M/S33M
' is used.
OPS-MENU LOCK

1. On each menu screen, move the cursor to "SAVE" using the up/down and left/right keys, and
press the SET key.

5> 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 HE
SYSTEM I/O |

OBJECTTYPECOND HENENEENENEN [ (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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[3] Lock the menu display n

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

W Operating procedure
"SYSTEM COND" menu

[SYSTEM COND] :
@1/O CONDITIONS ~ (TO NEXT SUB-MENU)
2COMM.SET (TO NEXT SUB-MENU) ,
@ COMPUTER LINK (TO NEXT SUB-MENU)
@INITIALIZATION ALL-INIT INIT-RAM NG-IMG-INIT
(B)STD—SELECTMENU ~ EXEC !
(®)SELF DIAGNOSTICS EXEC \
(@ GAIN-OFFSET (TO NEXT SUB-MENU) .
®TIME 2000Y 10M 16D 18H 56M «——Displayed when the IV-S32M/S33M
- | .
| (@ CAMERA TYPE (TO NEXT SUB MENU)\I\ I;i:sled _ |
4 played when the IV-S33M is used.
OPS-MENU LOCK

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

[SYSTEM COND] |
@I/O CONDITIONS ~ MENU|YES !

(2JCOMM.SET MENU|YES
(®COMPUTER LINK MENU|YES |
| v @)|INITIALIZATION MENU|YES

2 (B)STD—SELECT MENU MENU|YES \3
(B)SELF DIAGNOSTICS MENU|YES

@)GAIN-OFFSET MENU|YES
@) TIME MENU|YES .
(QICAMERA TYPE MENU|YES
S_ﬁ ,
OPS-MENU RETURN |
2. Move the cursor to the item that you want to change using the up and down keys, and press the
SET key.

3. Select "YES" or "NO" using the up and down keys.

4. Repeat the steps 2 and 3 to change other menus.

5. Select the "RETURN" item using the up/down and left/right keys, and press the SET key.
5> Items that are set to "NO" will not appear on the screen.

[SYSTEM COND] !

(1)1/0 CONDITIONS (TO NEXT SUB-MENU) - The screen on the left will be
®COMM.SET (TO NEXT SUB-MENU) ' shown when "NO" is selected
(3 COMPUTER LINK (TO NEXT SUB-MENU) for menus () to (7) on the
@INITIALIZATION ALL-INIT INIT-RAM NG-IMG-INIT menu display setting screen.
®TIME 2000Y 10M 16D 18H 56M

(@ CAMERA TYPE (TO NEXT SUB-MENU) !

OPS-MENU SAVE LOCK i i i J
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n 1-6 Power ON setting menu

[1] Operations menu lock
To prevent accidental changes to conditions you have set, the MAIN OPS MENU can be locked so that
the screen cannot be changed to SET-SCRN. The operation can only be carried out on the [POWER ON
SETTING] menu.
H Display procedure
Follow the procedure described below when turning ON the power to the controller (IV-S31M/S32M/
S33M) , and the [POWER ON SETTING] menu will be displayed on the monitor.
1. Turn ON the power to the 1V-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]

—|_ (1) MAIN OPS MENU UNLOCK LOCK

(@ DISPLAY MODE JAPANESE ENGLISH
(@ OPERATION

I

(1 MAIN OPS MENU Description

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

LOCK

W Operation procedure

1. On the [POWER ON SETTING] menu, move the cursor to item (1DMAIN 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 () OPERATION with the up and down keys, and press the SET key.
Press the SET key once more.
5 The IV-S30 saves the settings in the flash memory and the screen will return to the SELECT

MENU.

W Display when the MAIN OPS MENU is locked

(TYPEOO)AREAH1 TIMG C1L
OK LOCK FULL VX.X

MEAS XXXXms
MEASURE 0 CAM1 POSI-DEVIATION

"LOCK" will be
displayed on the
MAIN OPS MENU
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[2] Change the Japanese or English display mode
Change disply between Japanese and English. Use the [POWER ON SETTING] menu for the selection.

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

[POWER ON SETTING]
(PDMAIN OPS MENU UNLOCK LOCK ‘

/®DISPLAY MODE JAPANESE ENGLISH 4
371 (®OPERATION

5

B Operating procedure
3. Move the cursor to item "@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 "(QOPERATION" using up and down keys and press the SET key. Then,
again press the SET key.
> The screen will change to MAIN OPS MENU.
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n 1-7 Remote key pad and specifications

@ Image change key (SEL)

@ Direction keys

@ Measurement start/brightness select key

(up, down,
left and right) \ (TRG/BRT)
é @ Set (select) key (SET)
@ Cancel key (ESC)
Key name Function Description
Selecting an item on a menu Select an item with the up, down, left and right
. |screen keys.
Direction keys |Setting a window Set each coordinate.
@® (aun% gomr;, left - Select a digit or an item with the left and right
9 . 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.

® Set (select) key| Determine the highlighted item
(SET) Determine the setting value

Returning a setting to its
original state before being

® CEaSngeI key | changed —
( ) Returning to the previous
menu
Switch the image mode between through and
o . freeze on the setting screen. (See the
Image change | Switching the image mode preceding page.) When the mode is switched
@ key (SEL) between the through mode from through to freeze, a new image is
and freeze mode captured.
Note: The "Gain/offset adjustment” screen is
only displayed in the through mode.
; Press this key on the MAIN OPS MENU, and a
Start measurement input new measurement is triggered.
Measurement
start/brightness Change the displayed image brightness.
® |select key Switching the brightness level | - Use this key when the image is so bright that

characters are difficult to see.
- The brightness can be changed on any
screen other than the run screen.

(TRG/BRT) (between H and L)

* The direction keys have an auto-repeat function
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1-8 Register and display NG images
NG image refers to any image that the controller has determined to be unacceptable after making the
measurements.

- NG images are registered in the controller's memory. By replaying the NG images, you can review the
points with problems.

This section describes how to register, display, and initialize NG images. Depending on type of the

controller you are using, some settings are not available.

ltem IV-S31M|1V-S32M|IV-S33M| Reference page
Register NG images X O O 117
Display when
_ MAIN OPS |, 'NG image o ON O [1-18t0 1-20
NG images [menu 0CCUIS
display |screen Display history x O O [1-20
NG image display screen x O O [1-21t01-22
Initialize NG images x O O [1-22

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

[1] How to register NG images (IV-S32M/S33M)
When the 1V-S32M/S33M is used, select "YES" for NG image registration. NG images will be registered

in the controller's memory as they occur.
To make this setting, select 1, "REGST NG-IMG" on the [OBJECT TYPE SYS.] menu.

5 See page 3-36.

[TYPE MEAS COND] !
(DOBJECT TYPENO.  00(0~63) NO YE

P

))
(

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O[SYSTEM|
[OBJECT TYPE SYS.] P 4
(DREGST NG IMG NO YES
(@HALT ON NG MEAS NO YES

- Up to 128 NG images can be registered at one time (the NG image numbers are 0 to 127). When 128
NG images are registered, the oldest NG image will be deleted and replaced by the 129th NG image.
(All of numbers assigned to the NG images will de decremented by one.)

The actual total number of NG images that can be registered may less than the 128, depending on
the size of the images registered.
[Limitation] The total number of NG images sizes can only occupy a maximum 8, full-size screens
(1,966,080 pixels: 512 x 480 x 8). The maximum screen size is 512 x 480 pixels.
Example: When the NG image size is 256 x 240 pixels, the controller can register up to 32 images.
(256 x 240 x 32 = 1,966,080)
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n [2] How to display NG images

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

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

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

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

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

Select "@SELECT CAMERA", on the [TYPE MEAS COND] menu. 5> See page 3-3
[TYPE MEAS COND]

({1OBJECT TYPE NO.

00(0~63) NO YES !
[@ISELECT CAMERA ~ CAM1&2 CAM1&NG-IMG ‘
@)IMG PRE-PROCESS ~ (TO NEXT SUB-MENU) &

2. Set the monitor output to "NG-IMG" or "CAM1&NG-IMG."

Select 1, "MONITOR OUTPUT" on the [TYPE RUN COND] menu. > See page 2-3.
® When the IV-S33M is used
[TYPE RUN COND] FIMG NGL |

(DMONITOR OUTPUT CAM1 NG-IMG CAM1&NG-IMG]
(@CAPTURE IMG PARTIAL-IMG WHOLE-IMG NO

(DMONITOR OUTPUT Description

CAM1 Display the camera 1 image on the whole screen.

NG-IMG 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

@® When the IV-S32M/S33M is used

[TYPE RUN COND] F.IMG NG L !

(DMONITOR OUTPUT CAM1 NG-IMG CAM1&NG-IMG]
(@CAPTURE IMG PARTIAL-IMG WHOLE-IMG NO

(DMONITOR OUTPUT Description

CAMA1 Display the camera 1 image on the whole screen.

NG-IMG 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 MAIN OPS MENU (page 1-4) and start making measurements.
Shown below are examples of the NG image display.
® When the IV-S33M is used
- Display example when the monitor output is - Display example when the monitor output is
set to "CAM1&NG-IMG (HORIZ)." set to "CAM1&NG-IMG (VERT)."
(TYPEOO) C1/NGH (TYPEOO) C1NGH
VX.X VX.X
Display
camerai
measured
image
Display
camerai
CHG-MEA CHG-REG GHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU NG IMage | cuaumen cuanes cHaRST oHac| cHa.Co CHG-EVAL CusTOM AN
OPS-CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP_NEXT-NG MANL-MEAS OPS-CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS

- Display example when the monitor output is set Display cameral  Display cameral NG
to "NG-IMG." measured image image
(TYPEOO) NG H
VXX

Display
cameraf
NG image
CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND _MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP_NEXT-NG MANL-MEAS
@® When the IV-S31M/32M is used
- Display example when the monitor output is
set to "CAM1&NG-IMG."
(TYPEOO) C1/NGH
VXX
Display
cameraf
measured
image
Display
camerai
NG image
CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS]

When the IV-S32M is used

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

(TYPEOO) NG H
VX.X

Display
camerai
NG image

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

When the IV-S32M is used
1-19
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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.
[An example of the split screen display (above and below)]

Measured
image from
Camera 1

NG image
from
Camera 1

Camera 1
capturing
image

Camera 1
NG image

OK4 image

NG6 image

OK7 image

/

/

/

=

-
e

K1 NG2

»
-

NG2 image \
OK5 NG6

OK4

Pl

‘\

Refreshes to NG6 image

-

i

-

NG2

Ri

\

NG6

'

Bl Display history of NG images (IV-S32M/S33M)
When the 1V-S32M/S33M is used, move the cursor to the menu bar "NG-IMG-DISP" on the MAIN OPS
MENU, using the left and right key. Press the up and down keys to display previous NG images.

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

Display NG
image
history

Measured
image from
camera 1

Up key
_

NG image number 9

Down key

NG image number 10

\/

Up key

Down key

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.

(' Note )

* The camera connected to the camera 1 connector (CAMERA 1).

- 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.

1-20
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When the 1V-S32M/S33M is used, move the cursor to the menu bar "NG-IMG-DISP" on the MIN OPS
MENU (page1-4) and press the SET key. The screen will change to the NG image display. When the
measurement stops, the NG image will be displayed.
- To display NG images while measuring, display them on the MAIN OPS MENU. 5> See page 1-18.
Note: Please be aware of the following.
1. Change the image display mode in the upper right of the screen to "F.IMG" (static image) by
pressing the SET key.
2. NOTE WELL that while an NG image is being displayed on the NG image display screen,
you cannot measure objects.

(2) Displaying images on the NG image display screen(IV-S32M/S33M) n

(TYPEOO)AREA1 FIMGC1L

OK CFULLVXX
ING.IMG 0(X)+— D

MEAS XXXXms 2000-08-01 10:30 "2'6(')0 08-01 10:25' 4 @

MEASURE 0 CAM1 POSI-DEVIATION 777777

i Display measurment
1 result for each

i measurement

' program

®—* CHG-MEA CHG REG |CHG-EVAL: NEXT-NG: RE- EXAM DEL NG | DEL ALL N:

_____________________________________________________________________________________________

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

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

@ Menu bar
Menu bar Details
CHG-MEA Change the_evaluatlon result display for the measurement
(change numbers using the up and down keys.
(MEASUREO CAMERA1 — MEASUREO CAMERA2 —
measurement)

MEASUREMENT1 - MEASUREMENT2 — MEASUREMENT3 —
MEASUREMENT4 —)

CHG-REG Change the measurement result display of the registered numbers
(change register) |in the measurement program using the up and down keys.
Change the operation menu using the up and down keys. "Display
NG image"— change evaluation conditions — Page 2-10
- The operating screen display must be set to "YES."

CHG-EVAL
(change evaluation | = See page 2-10. | ‘
result) - 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.
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"

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

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

all NG images)

OPS-MENU Eé(ra:gnthe SET key, the screen will return to the MAIN OPS MENU
@ When “CAM1&2” is selected on the “@MONITOR OUTPUT” line (TYPE RUN COND menu), the
camera numbers (camera 1: C1, camera 2: C2) will be displayed on the screen next to the
images from those cameras.

1-21
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H Display of the Change NG image operation

NG imagf number

('Note )

Up key
—l
G——

Down key

NG imagg number

Up key
ﬁ
—

Down key

- When 5 NG images are registered.

NG imagg number

- When "PARTIAL-IMG" is selected for the image capturing mode (page 2-5), the stored NG
images have the maximum rectangular area set by measurements 0 to 4.

[3] Initializing the NG images (IV-S32M/S33M)

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

Page 2-15.

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

the NG image display screen. 5> See the previous page.
3. When the object type number is changed, the registered NG images are initialized.

1-22
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1-9 Operation flow n
[1] Power ON and main loop processing
(Power ON)

|Wait to complete the power ON process|

| Initializing (CPU, gate array) |

| Memory check |

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

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

N

Checksum checking

OK

| Processing after the
power is turned ON

[Display check sum results |

Settings for all types completed

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

Obtaining images, capturing
specific lines of an image

Place the MAIN OPS MENU

in the locked state
|

To the next page
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From the preceding page

>
A

A
Message display —J_ Display results.
Pattern display When the option has been set to "YES"

Crosshair cursor display ——— (System) Display "YES"

(Communication processing)
Data received

| Communication processing |

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

OFF

Measurement start

| PC calculation | | PC calculation |

l

[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
1-8.)

A

1-24
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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
|

s the light level
monitor selected?

Execute the light level
monitor function

4
2 (To the next page)

Y
Executing measurement 0 using
camera 1

Was an error detected?

Executing measurement 0 using
camera 2

1-25

@ (To the next page)

<— 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

Setting the coordinate correction
values (X, Y, 0)

— (2)

Executing measurement 4

Message display

Error display

>
>

Was an error detected?

Y

[Measurement programs that can be

selected]

- Positional deviation measurement

- Degree of match inspection

- Lead inspection

- BGA/CSP inspection

- Area measurement by binary
conversion

- Counting by binary conversion

- Object identification by binary
conversion

- Point measurement

- Multiple position measurement

- Multiple degree of match inspection

The window coordinates are

corrected within the range set for
Y each type of measurement,

based on the correction value

determined in the steps marked with
*2.

PC calculation

Message display

Displaying the measurement results
(values, decisions etc.)

>
)

Pattern display

Positional correction yes

IDisplay pattern after correct|0n| | Display pattern when setting |
|

»le
P <€
>

\4
To the next page
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From the previous page n

| Determining the measuring time (timer stop) |

| Parallel output (YO to Y15) OFF |

|

| External interface enabled (communications) |

General purpose
|General purpose serial output| | Computer link output

Computer link

>
>

| 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 Yes
measurement.” | READY ON |

No

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

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

Item

Specifications

IV-S31M | 1IV-S32M | IV-S33M

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 | 64 object types

Max

imum number of reference

images stored / number of

300 / 3 screens 600 / 8 screens

whole screens stored
Standard camera ,,

c (IV-S30C1/C2)  [233ms?2
3 High-speed camera 16.7 ms [full mode]
% ° (IV-S30C3/C4) 8.3 ms [half mode] *2
£ E | Commercially available 33.3 ms [full mode]

EIA camera 16.7 ms [half mode]

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

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

range emphasis

processing, y (+/-) correction, histogram widening, mid-

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

(standard menu)

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]

Obiject 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-S32M/S33M 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-S31M | IV-S32M | IV-S33M

Number of measurement

Maximum 6 per object type (measurement 0 - camera 1, measurement O -
camera 2, measurements 1 to 4)

programs Note: Measurement 0 is only used for positional deviation measurement.
Simpli- Positioning XY goordinate, degree of match (1-point search, 2-point search )
fied [1 window]
menu | Existence inspection Area [Maximum 8 windows]

Window shape

Rectangle, circle, oval (when using area measurement by binary
conversion, object counting by binary conversion, object identification by
binary measurement)

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)

c Input relays Parallel input: 8 points (X0 to X7)
=) Parallel output: 8 points (YO to Y7)
§ Output relays General-purpose serial interface, computer link: 16 points (YO to Y15)
O Auxiliary relays 128 points (CO to C127), special area 18 points (C110 to C127)
) Timers 8 points (TMO to TM7), timer setting range: 0.01 to 9.99 seconds
é’ (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)
8 Parallel interface | 11t 9 points, 12/24 VDC, max. 100 mA, FET output
q.) _ .
£ |General-purpose serialigaya00/R8400 (2.4 to 115.2 Kbps)
= interface
5 Computer link Built-in compatibility with certain SHARP, OMRON, and Mitsubishi models
0 USB USB device node, 12 Mbps
Image output 1 channel, EIA 525 lines, 2:1 interlace
Number of cameras Maximum of 2
. Using the IV-S30RK1 remote keypad and/or the IV-S30SP parameter
Make settings setting support software
Measut- Internal trigger CCD trigger (using the CCD camera)
remen
start External trigaer Trigger input (parallel I/F), general-purpose serial I/F, keypad trigger (for
input 99 manual measuring)
Interrupitnzﬁcessmg 1 point: External trigger (X0)
7 points: Object type 7 points: Object type 7 points: Object type
Inouts change (X1 to X4), change (X1 to X5), change (X1 to X6),
= P external input (X5 to X7) |external input (X6 and  |external input (X7)
£ . X7)
5 S Common for input |1 point: + or - common
|_
= 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.

ltem to set

Reference page

Monitor output

2-3

Image capture

2-5

Message display

2-6

Pattern display

2-7

Binary image display

2-8

6 angle correction image display

2-9

Operating screen

2-10

Through display

211

Extension function 1

2-12

Extension function 2

2-13

H [TYPE RUN COND] menu
@ When IV-S33M is used.

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

L.

[TYPE RUN COND]

@CAPTURE IMG

{@MONITOR OUTPUT CAM1 CAM2 CAM1&2(HORIZ VERT) |
PARTIAL-IMG WHOLE-IMG NO
(BMESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) NO
@PATTERN DISPLAY YES NO

(®SHOW BINARY IMG YES NO T
®SHOW 6 FIXIMG YES NO '
@ OPS MENU DISPLAY MAINYES CHNG-EVALNO PC-MNTRNO
®THROUGH DISPLAY NO YES

(QEXTENSION FUNC.1 NO DISPLAY+CURSOR (1 2)(000,000) MANL-MEAS
G@EXTENSION FUNC.2 NO DISPLAY+CURSOR (1 2)(000,000)

OPS-MENU SAVE LOCK MENU-LOCK

_

*

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

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

(9 CAMERA TYPE Set for each object type (0 to 63)
on the [SYSTEM
COND] menu @ SELECT [TYPE RUN COND] menu
@ ® CAMERA on the
SELECT |CAPTURE |[TYPEMEAS  |{)MONITOR OUTPUT ®|‘|{AAGPTURE
CAMERA [IMG MODE |[COND] menu
- Camera 1
Camera 1 &2 - Camera 2 Partial
B - Camera 1 & 2 (vertical, horizontal) ) Wat{glae
Standard Camera 1 and NG | ﬁgn?r?]r:gl) - None
image - Camera 1 & NG image (vertical, horizontal)
- Camera 1
Full Camera 1 &2 - Camera 2 Partial
. -ru - Camera 1 & 2 (vertical, horizontal) - Partia
High speed |- Half “Camera 1 - Whole
- Full + half |Camera 1 and NG NG i - None
image - N3 Image . . .
- Camera 1 & NG image (vertical, horizontal)
- Camera 1
Camera 1 &2 - Camera 2 Whol
- Full - Camera 1 & 2 (vertical, horizontal) - WWhole
Camera 1 and NG | N?_;rri]r?]r:ge
image - Camera 1 & NG image (vertical, horizontal)

2-1



Setting the Operating and System Conditions

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

L.

[TYPE RUN COND]

@®MONITOR OUTPUT CAM1 CAM2 CAM1&2(HORIZ VERT)
®CAPTURE IMG PARTIAL-IMG WHOLE-IMG NO
(®MESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) NO
@PATTERN DISPLAY YES NO

®SHOW BINARY IMG YES NO

®SHOW 6 FIXIMG YES NO

(DOPS MENU DISPLAY MAINYES CHNG-EVALNO PC-MNTRNO
®THROUGH DISPLAY NO YES

(@EXTENSION FUNC.1 NO DISPLAY+CURSOR (1 2)(000,000) MANL-MEAS
GOEXTENSION FUNC.2 NO DISPLAY+CURSOR (1 2)(000,000)

OPS-MENU SAVE LOCK MENU-LOCK

]

*

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

* The items displayed for selection on the "@MMONITOR OUTPUT" lines vary with the SELECT CAMERA

[TYPE MEAS COND] (page 3-1).

Set for each object type (IV-S32M: 0 to 31, IV-S31M: 0 to 15)

(@SELECT CAMERA on the [®MONITOR OUTPUT on the
[TYPE MEAS COND] menu [TYPE RUN COND] menu

- Camera 1
Camera 1 &2 - Camera 2

-Camerai &2

- Camera 1
Camera 1 and NG image - NG IMAGE

- Camera 1 & NG IMAGE
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[1] Monitor output

When two cameras have been connected to IV-S30, you can switch back and forth between the image
from the cameras on one monitor. Also, the monitor screen can be divided into two parts to display the

two images simultaneously.
- Purpose of the setting

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

menu.
- Output monitor switching

The monitor can be switched by two methods, i.e. key pressing or parallel input.
(1) Monitor output switching by key presses
To specify a monitor, select the "MMONITOR OUTPUT" option on the [TYPE RUN COND] menu.

Before making this setting, select
1 & NG image). &> See page 3-3.

On the MAIN OPS menu screen

the cameras whose images will be shown (Camera 1 & 2, Camera

, move the cursor to [TYPE RUN COND], and press the SET key.

@ When CAM1&2 is selected

for use.

\

[TYPE RUN COND]

F.IMG C1L

—_

—|_ (®MONITOR OUTPUT CAM1 CAM2 CAM18&2(HORIZ VERT)— Indicat camera 1 is selected.

1| @CAPTUREIMG  PARTIAL-IMG WHOLE-IMG NO N fiien CAMZ2is solected on

@OMONITOR OUTPUT, "C2"is
displayed. When CAM1&2 is
selected "C1/C2" will be displayed.

(DMONITOR OUTPUT Description

CAM1 Display the camera 1 image on the whole screen.
L | |CAM2 Display the camera 2 image on the whole screen.

CAM1&2*

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

CAM1&2(HORIZ VERT)*? [on lower half.

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

CAM1&2(HORIZ VERT)** |right half.

When CAM1&NG-IMG is selected for use

[TYPE RUN COND]

F.IMG NG L /i/

[
—|_ (DMONITOR OUTPUT CAM1 NG-IMG CAM1&NG-IMG(HORIZ VERT) s Indicates NG image is
1

- i selected.
8 @CAPTURE IMG fPARTIAL IMG WHOLE-IMG NO f When CAM1 is selected on
2 When IV-S33Mis  (DMONITOR OUTPUT,
be displayed. "C1/NG" will be displayed. ~
(OMONITOR OUTPUT Description
— | CAM1 Display the camera 1 image on the whole screen.

NG-IMS

Display the image on the whole screen

CAM1&NG-IMG*!
CAM1&NG-IMG*2

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

(HORIZ VERT)
CAM1&NG-IMG*2 Display the camera 1 image on left halt, and the NG image on
(HORIZ VERT) right half.

*': When IV-S31M/S32M i

M Operating procedure

s used *?:When IV-S33M is used

1. Move the cursor to "@MONITOR OUTPUT" using the up and down keys and press the SET key.
2. When "CAM1&2" is selected for use, move the cursor to "CAM1," "CAM2" or "CAM1&2(HORIZ
VERT )" using the left and right keys and press the SET key. When "CAM1&NG-IMG" is selected

for use, move the cursor to
and right keys and press th

"CAM1," "NG-IMG" or "CAM1&NG-IMG(HORIZ VERT)" using the left
e SET key.
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W Display examples on the MAIN OPS MENU

- Camera 1 on the whole screen - Camera 2 on the whole screen
(When "CAM1" has been specified in item (When "CAM2" has been specified in item
(MDMONITOR OUTPUT) (MDMONITOR OUTPUT)

F.IMGC1H F.IMG C2H

- Simultaneous display on a divided screen (When "CAM1&2 (VERT)" is specified
(When "CAM1&2(HORIZ)" has been specified ;
in item (DMONITOR OUTPUT.) for the monitor output)

F.IMG C1/C2 H

Screen for
camera 1

Screen for
camera 2

Camera 1image  Camera 2 image
When the monitor output is "NG-IMG" and "CAM1&NG-IMG (HORIZ VERT)" is selected, the same
display will be seen.
(2) Output monitor switching by parallel input
On the [MAIN OPS MENU], move the cursor to "SYS-CND" item, and press the SET key.
> Move the cursor to "(1)I/O CONDITIONS (input/output conditions)" on the [SYSTEM COND)]
menu, and press the SET key.

[SYSTEM COND] ?
[@1/O CONDITIONS] [TO NEXT SUB-MENU)] JV

))

[I/O CONDITIONS] _T

(DMEAS INP I/F PARALLEL+SERIAL+USB CCD-TRIG .
T Display when the

measurement start input

@SERIAL OUPUT NO PC-LINK SERIAL | interface is "PARALLEL

(®MANL TYPE CHNGNO YES +000." When "CCD
@PARALLEL INP X6 640BJ-CHG REG REF(MEASO COMPARE-IMGS)|| trigger” is selected.
MODIFY-AREA-SIZE(00%) EXT-INP ' ©> See page 17-3.
|, ®PARALLEL INP X7|EXT-INP [CHNG-IMG-OUT-CAM| CAM-MEAS 2 IMAGES
17| ®STROBEOUT NO Y0 o !

@’READY’ON CAPTURE COMPLETE MEAS-COMPLTE
_ OPS-MENU RETURN LOCK _ ~ _ _ _ _
1. Select "PARALLEL INP X7" using the up and down keys and press the SET key.
2. Select "CHNG-IMG-OUT-CAM" using the up and down keys and press the SET key.
Every time the X7 signal is turned from OFF to ON, the selected camera display will be
changed as follows:
- When "CAM1&2" is selected

|—> Camera 1 "all"—>Camera 2 "all' —> Camera 1&2 "split: vertical" —\

Camera 1&2 "split: horizontal"

- When "CAM1&NG-IMG" is selected *When IV-S33M is used.

|—> Camera 1 "all"—>NG image "all" —>Camera 1& NG image "split: vertical']
*Camera 1&NG image "split: horizontal™

The display example of the MAIN OPS menu is the same as in section (1) above.
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[2] Image capture
In item "CAPTURE IMG" on the [TYPE RUN COND] menu, specify the range of lines which will be
captured during operation.

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

L, [TYPE RUN COND] AL

(DMONITOR OUTPUT CAM1 CAM2 CAM18&2(HORIZ VERT)

l ,@CAPTURE IMG PARTIAL-IMG WHOLE-IMG NO ‘ Display when the "Standard/high
11 ®MESSAGE DISPLAVYES(W/DATA) YES(W/O DATA) NO speed" camera type and
~_ 5 "CAM1&2" are selected.

(@CAPTURE IMG Description

- An image of the specified lines, required for inspection or
measurement, will be captured.
PARTIAL-IMG - The processing time is shorter than in the "WHOLE-IMG" mode.
(partial image) Note: When the 1V-S33M is used and "EIA" is selected for the
camera, "PARTIAL-IMG" cannot be selected.
(The "PARTIAL-IMG" selection is not displayed.) 5> See page 2-1.
- A whole image will be captured, irrespective of the window
settings for inspection or measurement.
WHOLE-IMG - This mode is used to monitor portions of an image outside the
(whole image) window set up for inspection or measurement.
Note: When the 1V-S33M is used and "FULL+HALF" is selected for
the image capture mode (page 2-19 to 2-20), the controller
will process the whole area in full mode.

- No image will be captured during operation. Measurements will
NO be 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 IV-S30.

H Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "CAPTURE IMG" with the up and
down keys, and press the SET key.
2. Move the cursor to "PARTIAL-IMG," "WHOLE-IMG" or "NO" with the left and right keys, and press
the SET key.

H Example of a comparison of the capture times
- When "Whole" —7— IV-S833M —————— 16.7 ms (high-speed camera and full mode)
is selected L — 8.3 ms (high-speed camera and half mode)
— 33.3 ms (standard camera)
33.3 ms (standard camera)

IV-S31M/S32M
Capture whole image

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

5> See page 2-20.

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

—— IV-S833M ——— 1 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)

16.6 ms (standard camera)

— IV-S31M/S32M

Capture partial image

|
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 "NQO" to display messages on the MAIN OPS MENU.

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

L:IV[TYPE RUN COND]

1

}IV(@CAPTURE IMG PARTIAL-IMG WHOLE-IMG NO
_ b. A

(®MESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) Nq

1:L@PATTERN DISPLA\Z(/ YES NO

® I\DIIIES?:SLﬁ(\E{E Description
YES (W/DATA) All data will be displayed.
YES (W/O DATA) Data other than the numerical result will not be displayed.
NO No messages will be displayed.
Setting to "NO" reduces the processing time.
YES (NUMERIC) > YES (NO NUMERIC) > NO

W Operation procedure

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

down keys, and press the SET key.

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

press the SET key.
W Display examples

- When "YES" (with numeric results) is selected - When "YES" (without numeric results) is selected
(TYPEOO)AREA1 F.IMGC1L (TYPEOO)AREA1 FIMGC1L
OK VXX OK VXX

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

' BEES 0(0~7) -|
X0=176.0 oK
¥0-=322.0 oK !
| X0=+000.0  OK |
y0=+000.0  OK

M0=+10000  OK Pm———- 1 1
B0=+001.7  OK ' 1 n 1
| X1=534.0 oK ! n !
Y1=480.0 OK ! "
x1=4001.0  OK | . -t
y1=+001.0  OK ===

I M1=+09999  OK

xo~7 (0000000 XO\W 000000 ReADYD

CHG-MEA CHG-REQ\ CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND §YS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS

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

xo~7 00000000 vo~7 OOOOOOO0  ReADY]]
CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS

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

Press the
SET key
—_—

Press the
alalialial ESC key

1
1 n 1 D ——
1 ] 1
1 n 1
1 1

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

The menu bar will be displayed



Setting the Operating and System Conditions

[4] Pattern display

Select "YES" or "NO" to determine whether to display (windows and other marking) over an image

displayed on the MAIN OPS MENU.

Note: When "CAM1&2(HORIZ VERT)" or "CAM1&NG-IMG(HORIZ VERT) is selected on the
"MONITOR OUTPUT" (page 2-3), pattern display cannot be selected.

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

L, [TYPE RUN COND] Jv

T~
N

(3®MESSAGE DISPLAY YES(W/DATA) YES(W/O DATA) NO
—I| _L@PATTERN DISPLAY YES NO|

7| ®SHOW BINARY IMG/YES NO
~ 2
@PATTERN _—
DISPLAY Description
When "With correction” (page 3-27) is selected on the
YES "MEASUREOQ CAM 1/2" line on the [TYPE MEAS COND)]
menu, The pattern display will be corrected on the MAIN OPS
MENU.
NO Patterns will not be displayed on the MAIN OPS MENU.

W Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "@PATTERN DISPLAY" with the up and
down keys, and press the SET key.
2. Move the cursor to "YES" or "NO" with the right and left keys, and press the SET key.

W Display example

- When setting the Measurement output conditions - When setting NO
(TYPEOO) FIMGC1L (TYPEOO) F.IMGC1L
OK VX.X OK VX.X
MEAS XXXXms XXXX-XX-XX XX:XX MEAS XXXXms XXXX-XX-XX XX:XX
MEASURE 0 CAPOSI-DEVIATION MEASURE 0 CAPOSI-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  emeaa ' y0=+000.0 OK

M0=+10000 ok m==—— 1
B0=+001.7 OK

. MO0=+10000  OK
1
X1=534.0 oK '
1
1

B0=+001.7 OK
X1=534.0 OK .

Y1=480.0 OK

Y1=480.0 OK

x1=+001.0  OK Im === 4 x1=+001.0  OK

yi=+0010 OK = ===== N y1=+001.0  OK

M1=+09999  OK M1=+09999  OK

xo~7 00000000 yo~7 OO0OO000 READY O xo~7 (0000000 yo~7 OOOOOOOO  READY O

CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS OPS-CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS
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[5] Binary image display
Select "YES" or "NQO" to display a binary image on the MAIN OPS MENU.
Note: When "CAM1&2(HORIZ VERT)" or "CAM1&NG-IMG(HORIZ VERT)" is selected on the
"MONITOR OUTPUT" (page 2-3), the binary image display cannot be selected.

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

L, [TYPE RUN COND] Jv

~
N~

@PATTERN DISPLAY YES NO
—I_ ®SHOW BINARY IMG YES NO
1 ®SHOW 6 FIX IMG ES NO

~ 5

(B)SHOW BINARY
IMG

YES A binary image will be displayed on the MAIN OPS MENU.
NO A binary image will not be displayed on the MAIN OPS MENU.

Description

l Operation procedure

1. On the [TYPE RUN COND] menu, move the cursor to item "SHOW BINARY IMG" with the up and
down keys, and press the SET key.
2. Move the cursor to "YES" or "NO" with the left and right keys, and press the SET key.

W Display example

When "YES" is selected When "NO" is selected
(TYPEOO) F.IMG C1L (TYPEOO) F.IMGC1L
OK VXX OK VXX
MEAS XXXXms XXXX-XX-XX XX:XX MEAS XXXXms XXXX-XX-XX XX:XX
MEASUREMENT1 CNT-BIN-OBJ MEASUREMENT1 CNT-BIN-OBJ
K0=00006 OK K0=00006 OK
A0=015781 OK A0=015781 OK
K1=00020 OK K1=00020 OK
A1=087620 OK A1=087620 OK

K2=00010 OK K2=00010 OK

12-042680  OK O Q 0 A2-042680  OK O Q .

K3=
A3= A3=

OQO OQO

xo~7 0000000 yo~7 00000000 ReADY] xo~7 0000000 yo~7 00000000  ReADY]
CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS OPS-CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS
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[6] 6 angle correction image display
Select "YES" or "NQO" to display a 6 angle corrected image on the MAIN OPS MENU.

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

L» [TYPE RUN COND] JV

o

(®SHOW BINARY IMG YES NO

—I_ SHOW ¢ FIXIMG YES NO Display when the MONITOR
17 @OPS MENU DISPLAY /MAINYES CHNG-EVALNO PC-MNTRNO| OUTPUT is set to

A 5 "CAM1/CAM2/NG-IMG"

EISI(%V\I’MG Description

A 6 angle corrected image will be
displayed on the MAIN OPS MENU.

A 6 angle corrected image will not be
displayed on the MAIN OPS MENU.

YES

NO

W Operation procedure

1. On the [TYPE RUN COND] menu, move the cursor to item "SHOW 6 FIX IMG" with the up and down
keys, and press the SET key.
2. Move the cursor to "YES" or "NO" with the left and right keys, and press the SET key.

H Display examples

(Reference image) (Measured image)

Position of
reference image

- When the 6

angle correction
image display
mode has been
set to YES

- When the 6
angle correction
image display
mode has been
setto NO
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[7] Operation menu display

Select whether or not to display the MAIN, CHNG-EVAL (change evaluation), and PC MNTR menus on
the MAIN OPS MENU. To display the screens, press the "CHG-EVAL" item on the MAIN OPS MENU.

A )N

[TYPE RUN COND] JV
\/@SHOW 6 FIXIMG YES NO ] _
_@OPS MENU DISPLAY MAINYES CHNG-EVALNO PC-MNTRNO |— ® to ® display when
(®THROUGH DISPLAY NO YW " esto o
is set to
\ 2 ~ "CAM1/CAM2/NG-IMG"
OPS-MENU SAVE LOCK ) ) . . J
®(I:))FSSP:\_"E\'(\1 - Description
MAIN Set the MAIN item to "YES," to display the operation main screen.
Set the CHNG-EVAL item to "YES" to display the evaluation
CHNG-EVAL condition change screen.
PC MNTR Set the PC MNTR item to "YES" to display the PC monitor screen.

H Operation procedure

1.

2.

3.
4.

5.
6.

On the [TYPE RUN COND] menu, move the cursor to item "(Z)OPS MENU DISPLAY" with the up

and down keys.

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

Select whether or not to enable the displays using the up and down keys.
Press the SET key to complete the settings.

Move the cursor to "OPS-MENU" and press the SET key.

5> The screen will return to the MAIN OPS MENU.

(TYPEOO)AREAT TIMG C1L @
OK VXX m

C1=002.2 OK
MEAS XX00ms 200008011030 __ C2=100.0 OK.

'MEASURE 0 CAM1 POSI-DEVIATION

NG IMG 0(X)!

'
L

xo~7 00000000 Yo~7 OOOOOOD READYO

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

Move the cursor to "CHG-EVAL" using the left and right keys.
Press the up and down keys.
5> The screen display will change in the following sequence.

Main screen — evaluation condition screen — PC monitor screen — main screen —--
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[8] Through display
Select the desired measurement image status (FREEZE or THROUGH) by chosing either "YES" or

"NO" on the MAIN OPS MENU.
[TYPE RUN COND] JV n
(OPS MENU DISPLAY MAINYES CHNG-EVALNO PC-MNTRNO

— ||, ®THROUGH DISPLAY NO YES | @ to (@ display when the
1] (@EXTENSION FUNC.1 /N_o DISPLAY+CURSOR (1 2)(000,000) MANL-MEAS MONITOR OUTPUT is
2

))

set to "CAM1/CAM2/NG-

N

IMG"
(®THROUGH DISPLAY Description
NO Measurements can be made on a frozen image.
YES Measurements can be made on a through image.

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

down keys, and press the SET key.
2. Move the cursor to "NO" or "YES" with the left and right keys, and press the SET key.
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[9] Extension functions
Two extension functions are included: Extension function 1 (crosshair cursor display, manual
measurements) and Extension function 2 (crosshair cursor display).
(1) Extension function 1 (crosshair cursor display, manual measurements)
On the MAIN OPS MENU move the cursor to "OPS-CND" item, and press the SET key.

L [TYPE RUN COND] :

(DMONITOR OUTPUT CAM1 CAM2 CAM1&2
I~ AT
(®THROUGH DISPLAY NO YES to display when
—I| @EXTENSIONFUNC.1  NO DISPLAY+CURSOR(1 2) (000,000) MANL-MEAS | the MONITOR
(OEXTENSION FUNC.2 NO DISPLAY+CURSOR (1 2)(000,000) " OUTPUT is set to
"CAM1/CAM2 /NG-
OPS-MENU SAVE LOCK _ ~ _ _ _ _ I IMG"
EXJE#S_'? N Description
i NO Select when you will not use the extension function
DISPLAY + | The crosshair cursor can be displayed on any position.
CURSOR (1 2)|" "1" equals a 16-pixel line. "2" equals a full line.
- The initial coordinates of the crosshair cursor center are (225, 240)

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

H Operation procedure
1. On the [TYPE RUN COND] menu, move the cursor to item "EXTENSION FUNC.1," with the up and
down keys, and press the SET key.
2. Move the cursor to "NO," "DISPLAY + CURSOR (1 2)," or "MANL-MEAS" with the left and right keys,
and press the SET key.
@® When "DISPLAY + CURSOR (1 2)" is selected
1. Move the crosshair cursor using the up/down and left/right keys (one pixel at a time).
2. When the position is correct, press the SET key.
® When "MANL-MEAS" is selected
1. Return to the MAIN OPS MENU.
2. Move the cursor to "MANL-MEAS" on the menu bar, and press the SET key.
> The menu items of the manual measurement will appear.

(TYPEOO)AREA(1

OK

MEAS XXXXms 2000-08-01 10:30
MEASURE 0 CAM1 POSI-DEVIATION

[MANL-MEAS]
| »CURSOR1-COORD MOVE(224,208)
31> (@ CURSOR2-COORD MOVE(287,273)

Manual —
measure- DIST-BETW-2PT 090.5
ment DIST-BETW-Y 063.0
DIST-BETW-Y 065.0

xo~7 00000000 yo~7 [IOOOOCCC  READY

CHG-MEA CHG-REG CH@-RST CHG-C1  CHG-& CHG-EVAL CUSTOM-MNU

OPS-CND MEA-CND SYB-CND  CHG-TYPE NG-IMGDSP NEXT-NG

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

key.
4. Move the cursor 1 or 2 using the up/down and left/right keys (one pixel at a time).
5> The each coordinate, the distance between two points, X coordinate distance, and Y
coordinate distance will be displayed at real time.
5. When the position is correct, press the SET key.
6. After completing the operation, press the ESC key.
5> The menu for manual measurement will disappear.
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(2) Extension function 2 (crosshair cursor display)

On the MAIN OPS MENU, move the cursor to "OPS-CND" item, and press the SET key. n
L» [TYPE RUN COND] JV
= o

®THROUGH DISPLAY NO YES _
(@EXTENSION FUNC.1 NO DISPLAY+CURSOR (1 2)(000,000) MANL-MEAS to (0 display when
@EXTENSION FUNC.2 NO DISPLAY+CURSOR (1 2)(000,000)] ‘ the MONITOR

OUTPUT is set to
OPS-MENU_SAVE LOCK "CAM1/CAM2/NG-IMG"

EXTENSION FUNC.2 Description
NO Select when you will not use the extension function
DISPLAY The crosshair cursor can be displayed on any position.
+CURSOR(1,2) - "1" equals a 16-pixel line. "2" equals a full line.
’ - The initial coordinates of the crosshair cursor center are
(225, 240)

W Operatiing procedure
1. On the [TYPE RUN COND] menu, move the cursor to "EXTENSION FUNC.2" with the up and
down keys, and press the SET key.
2. Move the cursor to "DISPLAY+CURSOR(1 2)" and press the SET key.
3. Move the crosshair cursor using the up/down and left/right keys (it moves one pixel at a time).
4. After the position is determined, press the SET key.

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

[Display example]

(TYPEOO)AREAT )
. Camera 1
MEAS XXXXms 2000-08-01 10:30 \ measurement
MEASURE 0 CAM1 POSI-DEVIATION image
<
+ Camera 2
» measurement
image
xo~7 00000000 Yo~7 OOOOUOO0 — BEADY 9
CHG-MEA CHG-REG CHG-RS CHG:€1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CN CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS
2

[

Display two cursors
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2-2 Setting the system conditions

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

Set item Reference page

Camera setting 2-19 For the following items, see the pages listed
Manual change of object type See below below.

Initialization 2-15 - Input/output conditions 5> page 17-1
Self-diagnosis 2-16 - Communication setting 5> page 17-19
Timing 2-17 - Computer link 5> page 17-20

Gain/offset adjustment 2-18 - Menu selection 5> page 1-3

[1] Manually setting the object type
On the MAIN OPS MENU, the object type (IV-S33M: 00 to 63, IV-S32M: 00 to 31, IV-S31M: 00 to 15)
can be changed manually (using the remote key pad).
On the MAIN OPS MENU, move the cursor to "SYS-CND" item, and press the SET key.
> Move the cursor to "(1)1/0O CONDITIONS (input/output conditions)" on the [SYSTEM COND]
menu, and press the SET key.

[SYSTEM COND] |
[(DI/O CONDITIONS|[(TO NEXT SUB-MENU)|

—

[I/O CONDITIONS]

)

(@DMEAS INP I _PARALLEL+SERIAL+USB CCD-TRIG - Displaywhenthe
input interface is
@SERIAL OUPUT NO PC-LINK SERIAL . — (paralel + aoo.” When
_| _®MANL TYPE CHNG NO ‘YES| /D|splays when the IV-S33M is used. selected. 99

11 @PARALLEL INP X6 640BJ-CHG REG REF(MEASO COMPARE-IMGS) = See page 17-3.
2 MODIFY-AREA-SIZE(00%) EXT-INP _

—

@gnl_mlé U= Description
The type can be manually changed on the MAIN OPS MENU.
Note: If MANL TYPE CHNG is set to YES, the type cannot be
YES changed with an external interface (parallel I/O or general
purpose serial interface).
NO The type cannot be manually changed on the MAIN OPS MENU.

W Operation procedure
1. On the [I/O CONDITIONS] menu, move the cursor to item "MANL TYPE CHNG" with the up and
down keys, and press the SET key.
2. Move the cursor to "YES" with the left and right keys, and press the SET key.

H Changing the object type on the MAIN OPS MENU (page 1-4)

3. Move the cursor to "CHG-TYPE" with the left and right keys.
4. Change the object type number (displayed in the uppermost area) with the up and down keys.
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[2] Total initialization, RAM initialization, and NG image initialization
When you newly set conditions, it is recommended that you first initialize the settings. The following
conditions should be initialized.
The IV-S30 has three initialization modes: "ALL-INIT" (initialize PROM and RAM), "INIT-RAM" (initialize
RAM), and "NG-IMG-INT" (initialize NG image) (See page 1-22 when the 1V-S32M/S33M is used.). You

can initialize the object type conditions by selecting the "INITIALIZATION" item on the [OBJECT TYPE
SYS.] menu.

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

L [SYSTEM COND]

@I/O CONDITIONS (TO NEXT SUB-MENU)
(@COMM.SET (TO NEXT SUB-MENU)
®COMPUTER LINK (TO NEXT SUB-MENU)
|, @INITIALIZATION ALL-INIT INIT-RAM NG-IMG-INIT
11" BSTD—SELECT MENU EXEC

— ‘

2

1. Move the cursor to item "@INITIALIZATION" with the up and down keys, and press the SET key.

2. Select ether "ALL-INIT," "INIT-RAM" or "NG-IMG-INIT: when the IV-S32M/S33M is used" and
press the SET key.

3. Press the SET key again. (Press the ESC key to abort initialization.)
5 Initialization will start, and the progress of the initialization will be displayed on the bottom of the
screen.

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

INITIALIZING
REFERENCE IMG HN
SYSTEM I/O |

OBJECT TYPECONDEN N NN EEEEREEEII0IO

- When "NG-IMG-INT" is selected.

COMPLETE INIT
NG-IMG N

When initialization is complete, the message "INITIALIZING" (initializing) will change to
"COMPLETE INIT" (complete initialization).
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[3] Self-diagnosis
The IV-S30 can check all of its own hardware, to ensure that it is operating normally.

(1) Diagnostic items and methods
Item Object

Check method Error display

VRAM VRAM (memory) Read after write NG
SDRAM SDRAM (memory) Read after write NG
Timer NG

Object type conditions Flash memory Checksum NG + error object No.

Reference image Flash memory Checksum NG
Boot program Flash memory Checksum NG
System program Flash memory Checksum NG

(2) Operating procedure
On the MAIN OPS MENU, move the cursor to the "SYS-CND" item, and press the SET key.

L [SYSTEM COND)] |
@IO CONDITIONS ~ (TO NEXT SUB-MENU) o
(B)STD—SELECT MENU EXEC A[V

SELF DIAGNOSTICS EXEC
11" @GAIN-OFFSET  (TO NEXT SUB-MENU)

)

¢

)

OPS-MENU SAVE LOCK

DIAGNOSTING < After the diagnosis is complete,
2 VRAM OK the message will change to
3 SDRAM OK "COMPLETE DIAGNOSIS."
8 TIME OK
Q.
'é TYPE COND OK |
S REFERENCE IMG OK
a1 BOOT-PROG  OK .

SYSTEM-PROG OK J

1. Move the cursor to item "(6)SELF DIAGNOSTICS" with the up and down keys, and press the SET
key.
> The [SELF DIAGNOSITICS] menu will be displayed, and each item will be checked. If the result
of each diagnosis is normal, OK will be displayed. If the result is abnormal, NG will be
displayed.
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[4] Setting the system time (IV-S32M/S33M)

When the IV-S32M/S33M is used, set the time displayed on the monitor. This setting is available only
the IV-S32M.

Set the time on the "@ TIME" line of the [SYSTEM COND] menu. n

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

L [SYSTEM COND] !
@I/O CONDITIONS (TO NEXT SUB-MENU) »L

;v N
@GAIN-OFFSET  (TO NEXT SUB-MENU)

@®TIME 2000Y 10M 05D 18H 56M ‘

1-{" @CAMERA TYPE (TO NExRSUBf4END)

OPS-MENU SAVE LOCK 2 N

1. Move the cursor to the "@® TIME" item using the up and down keys, and press the SET key.
2. Move the cursor to "SEC.," "MIN.," "D," "M," and "Y" using the left and right keys, and enter the
correct value at each location using the up and down keys.
Y = 1999 to 2098
M=01to12
D =01 to 31
H =00 to 23
MIN. = 00 to 59
3. Press the SET key. The time will be set and the system will start using the new time.
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[5] Gain/offset adjustment

The gain and offset of the IV-S30 can only be adjusted by our service engineers. Users

must not try to change them.
The data which can be adjusted is shown below for reference purpose only.

Generally, an image from the CCD camera can be optimized by adjusting the optical system, such as the
lens iris. To make fine adjustments, the IV-S30 is equipped with functions to adjust the offset and gain of

image signals from cameras 1 and 2 and the contrast on an external monitor screen.
- The gain and offset are adjusted by checking the display on the screen.
- The screen is kept in the through mode.

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

5> On the [SYSTEM COND] menu, move the cursor to item "(7) GAIN-OFFSET"

and press the SET key.

[SYSTEM COND] !
D1/0 CONDITIONS (TO NEXT SUB-MENU) JV
(6)SELF DIAGNOSTICS EXEC ‘
[@DGAIN-OFFSET] [(TO NEXT SUB-MENU)| !
| ®TIME 2000Y 10M 05D 18H 56M L
[GAIN-OFFSET] A.[V
DOFFSET(CAM1) + (1) - () (035)
@GAIN(CAM1)  +(1)-(])(163) " Th |
FFSET(CAM2)  The average values are
©OFFSET(C +(1)- (1) (035) displayed. Different models
@GAINCAM2) (1) - (1) (163) use different values.
(B®CONTRAST(MNTR) + (1) - () (055)
OPS-MENU RETURN LOCK !

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 ltem (.

@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 2.

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

Controller Compatible cameras
IV-S31M  |IV-S30C1 (standard camera)
IV-S32M  [IV-S30C2 (micro camera)
IV-S30C1 (standard camera)

(

(

IV-S30C2 (micro camera)

IV-S33M* [IV-S30C3 (high-speed camera)
IV-S30C4 (micro, high-speed camera)
EIA cameras (commercially available)

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

® When the IV-S31M/S32M used

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

@® When the IV-S33M used

The IV-S33M can be connected to standard cameras (IV-S30C1/C2), high-speed cameras (I1V-S30C3/
C4), and commercially available EIA cameras.

On the MAIN OPS menu, move the cursor to "SYS-CND" and press the SET key.
> Select "@CAMERA TYPE" on the [SYSTEM COND] menu

@ When "STANDARD" camera is selected

[SYSTEM COND] |
DI/O CONDITIONS (TO NEXT SUB-MENU)

-

))

[@CAMERA TYPE | (TO NEXT SUB-MENU)
OPS-MENU
[CAMERA SET] V 4 |

— | (SELECT CAMERA STANDARD HIGH SPEED EIA

~—
—~ A~

_ OPS-MENU RETURN LOCK

@ When "HIGH SPEED" camera is selected

(1)SELECT CAMERA STANDARD HIGH SPEED EIA
— N
(@CAPTURE IMG MODE FULL HALF FULL+HALF

@ When "EIA" camera selected ' 4
(1SELECT CAMERA STANDARD HIGH SPEED EIA

L (2SYNCHRONIZE CAM EXTERNAL SYNCH INTERNAL SYNCH
@CAPTURE IMG MODE FULL HALF

i IV-S30C3 (high-speed) EIA camera
Compatible cameras IV-S30C1 (staqdard) IV-S30C4 (micro and high-| (commercially
IV-S30C2 (micro) speed) available)
Camera selection Standard High speed EIA
Carr_lera Camera External or
etz synchronization internal
¢(:Soyns(:ﬁli1;n > See [2] synchronization
Image capture Full, half, or full + half
S) Full or half mode
mode 5> See [1] mode
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[1] Image capture mode

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

Image capture mode Details
Full Capture all of the lines in the image
Half Capture the odds lines in the image

In the partial image mode, the measurement target lines

Full + half 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)
- For details about whole and partial images
5 See page 2-5.

Image ____.
capture time 33.3ms 16.7.ms

(@ 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 12.5 ms 8.3 ms 8.3 ms 4.2 ms

capture time

W Processing details of the image capture mode

itz el Full Full + half Half
mode
- Correct the specified area
- Transfer the - Transfer only the and transfer ,
Image capture specified lines full mode area - The even line image will
be supplemented by the
odd line image.
. - Put all of the - Put all of the .
tpr:gcsisr;:ﬁr setting up captured line area | captured line area | ::J;aa::]?{];hﬁ;?ﬂg;%d line
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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[2] Camera synchronization (IV-S33M)
When an EIA camera is used, you have to set the camera synchronization mode (internal or external
synchronization).
(1) Internal and external synchronization details
@ Internal synchronization
This mode uses the CCD image capture timing inside the camera, and captures images
automatically.

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

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

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

- External synchronization and internal synchronization processing

Internal synchronization External synchronization
Shutter time  |Fixed by the camera design Settable from the 1V-S33M
- Fluctuates with the camera Fixed value (depends on the shutter

synchronization time and the monitor |speed)

output synchronization time - When the shutter speed is 1/120, this
Shutter speed (me;)ximuym 49.9 ms for each camera) | value is 8.3 ms P

- Setting range varies with the camera
connected.

- Shutter speeds of the recommended cameras

Tokyo Electronics
Cameras recommended Sony XC-75 Industry CS8320B

Internal synchronization |1/125, 1/250, 1/500, 1/1000 |1/125, 1/250, 1/500, 1/1000
(selected on the camera) |1/2000, 1/4000, 1/10000 1/2000, 1/4000, 1/10000

External synchronization [1/100 to 1/1600 1/125 to 1/1500

(2) Setting the IV-S30EA1 and IV-S33M for use with an EIA camera
Set the IV-S30EA1 camera converter, and the 1V-S33M controller to internal or external
synchronization, to match the EIA camera you have.

Shutter
speeds

Setting details
ltem . . For external Reference
For internal synchronization synchronization
EIA camera Set to "Internal Set to "External N
(commerically o AT 1
; synchronization" mode synchronization" mode
available)
IV-S30EA1 mode X
switch (MODE) |V EXT 2
IV-S33M 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:

. . . Use internal Use external
PR [P S S 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-S31M/S32M/S33M) User's Manual (Introduction and Hardware).
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(3) Timing chart
M Internal synchronization

n Trigger input J

L

vortal L I I I |
synchronization : :

) ——> ) o ) )
signal Wait for mohitor to output vertical synchronization signal (maximum 16.6 ms)

Camera : H H

reading top line

Shutter open H

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

>

"Wait time (maximum 49.9 ms)

Image data transfer | |
(CCD—VRAM)

Image data transfer | |

(VRAM—SDRAM)

B External synchronization

Trigger input J

Shutter open : H
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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(Chapter 3 : Setting Measurement Conditions )
3-1 Outline

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

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

> Select "M)OBJECT TYPE NO." on the [TYPE MEAS COND] menu, and select "YES."
Then press the SET key.

.

OBJECT TYPENO

[TYPE MEAS COND]

- When the IV-S33M is used, 0 to 63
[WOBJECT TYPENO.  00(0~63) NO YES ' | When the IV-S32M is used, 0 to 31
(@SELECT CAMERA CAM1&2 CAM1&NG-IMG When the IV-S31M is used, 0to 15
(®IMG PRE-PROCESS (TO NEXT SUB-MENU) _ ’
@MEASURE 0 CAM1  NO (MEAS-COND) NO | When "CAM1&NG-IMG" is
(®MEASURE 0 CAM2 NO (MEAS-COND) NO selected on "@SELECT
@©MEASUREMENT 1 NO (MEAS-COND) " CAMERA." the display on
(DMEASUREMENT2  NO (MEAS-COND) each line may be different.
@®MEASUREMENT3  NO (MEAS-COND) | 2 See page 3-3.
(OMEASUREMENT 4 NO (MEAS-COND)

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT /O SYSTEM
[OBJECT REG.LIST] '

00lo1]o2]03]o4]os[o6lo7[osloo10[11[12[13[14]15] ||
O X XXX XXX XXX X[ XX
16]17/18]19]20[21]22(23[242526|27]28]29]30|31
XXX I X o [ _

— When an object type has
salaols0ls1s2leslosleelolbalaolaolilezlas] | Under the object type

' number will chan n
X DX XXX XXX XXX | 6“” change to a

W Setting procedure

Items set on the [TYPE MEAS COND] menu.
[ Enter the object type number (0 to 63) }---- (1)OBJECT TYPE NO.
|

| Set how to use the camera.

[--- @SELECT CAMERA 5> page 3-3

v

iﬂﬁ%éhe image pre-processing I @lMG PRE-PROCESS &> page 3-17
v ~

gggt(;?t?o;h: measurement program | @MEASURE 0 CAM 1

BMEASURE 0 CAM 2
6MEASUREMENT 1
@DMEASUREMENT 2
(®MEASUREMENT 3
(OMEASUREMENT 4

Jump to the next page

Y

| Set final numerical calculation

F--- "FINAL-CALC" —>See Chapter 15

| Set final output condition

F--- "FINAL-OUTPUT" —See Chapter 16

| Setting the input/output conditions

F---"lI/O" — See Chapter 17

| Setting the system conditions

}--- "SYSTEM"

| Save the settings in the flash memory }---- "SAVE"

[ Return to the MAIN OPS MENU

F--- "OPS-MENU"
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Setting Measurement Conditions

® Qutline of setting the measurement program

Select one of the items from "@MEASURE 0 CAM 1"
to "(@QMEASUREMENT 4," and press the SET key.

!

[TYPE MEAS COND]

_

D)

1. Select the
"MEAS-

))
(

[@MEASURE 0 CAM1|

[POSI-DEVIATION | [(MEAS-COND)| NO COND" item,

D)

_
N

[MEAS 0 CAM1 COND)]
{®MEAS SELECTION

(@COMPARE IMGS
(@CHNG GRAY LEBEL
@SPACE FILTER

| OPS-MENU RETURN LOCK

and press
the SET key.

8_

NO POSI-DEVIATION I

NO COMPARE-IMGS(CAM1&2)
NO YES(00.0TIMES y+ y- CHNG-L INCRS-M) 1
NO NUM-OF-TIMES 0(0~5)

i

— When you want to
enter the "POSI-

[TYPE MEAS COND]

)

VI @MEASURE 0 CAM1]

)

[MEAS COND)]

(DDTECT PRECISION
(@REGISTER NO.

@ DTECT ANGL
REGISTER NO.
@MDL 0
GMDL 1
NUMERIC CALC

| OPS-MENU RETURN LOCK

DEVIATION"
Y (measure the
POSI-DEVIATION NO positional deviation)
conditions for use by
~ item "@MEASURE
T 0CAM 1."
STANDARD HIGH !
0(0~7) 1P-SCH 2P-SCH
1P-EDGE 2P-EDGE 1P-SCH+1P-EDGE
NO YES(+15° #30° +45°3609 !
000102 Jo3 [o4] 05] o] 07] 08] 09 [ 10] 11[12]13] 14[15
S|S|E|E[X][X][X ,
S [ X|E[EX|X|X
OJOIX XXX X XXX XX XX XX

EVALUATION DSTRANGL NUM-CALC OU_T-COND_J

[ Set the specific
conditions for each

measurement program

Set the evaluation
conditions (testing)

Set the method for
—>| numeric calculation

(testing)

}_

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

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

|
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Setting the Conditions for Each Object Type

3-2 Shared settings
[1] Camera selection

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

(2 SELECT CAMERA Description
CAM1 &2 Qamera 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.
5> See page 1-18.

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

and press the SET key.

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

[TYPE MEAS COND]

(DOBJECT TYPE NO#,00(0~63) NO YES
[@)SELECT CAMERA "CAM1&2 CAM1&NG-IMG <1 When "CAM182" is

NO
NO
NO
NO
NO
NO

®®IMG PRE-PROCESS (TO NEXT SUB-MENU)
@MEASURE 0 CAM1
(®MEASURE 0 CAM2
®MEASUREMENT 1
@MEASUREMENT 2
(®MEASUREMENT 3
(OMEASUREMENT 4
_| OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O SYSTEM |

(MEAS-COND) NO
(MEAS-COND) NO
(MEAS-COND)
(MEAS-COND)
(MEAS-COND)
(MEAS-COND)

selected
1

[TYPE MEAS COND]

(DOBJECT TYPE NO.
[@ISELECT CAMERA
(®IMG PRE-PROCESS
@MEASURE 0 CAM1  NO
(BMEASUREMENT 1 NO
BMEASUREMENT2  NO
@MEASUREMENT3  NO
(®MEASUREMENT 4  NO

CAM1&2 CAM1&NG-IMG
(TO NEXT SUB-MENU)

00(0~63) NO YES

(MEAS-COND) NO

(MEAS-COND)
(MEAS-COND)
(MEAS-COND)
(MEAS-COND)

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

When "CAM1&NG-IMG
is selected.

Note: 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.

To set the output to the monitor, select "@MMONITOR OUTPUT" on the [TYPE RUN COND] menu.

5> See page 2-3.

B Relationship between the camera selection and the monitor output

"@SELECT CAMERA"
on the [TYPE MEAS
COND] menu

"(DMONITOR OUTPUT"

on the [TYPE RUN COND]

menu

CAM1&2

CAM1

CAM2

CAM1&2 *1

CAM1&2 (VERT)

CAM1&2(HORIZ)

CAM1&NG-IMG

CAM1

NG-IMG

CAM1&NG-IMG *1

CAM1&NG-IMG (VERT)

CAM1&NG-IMG(HORIZ)

3-3
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Setting Measurement Conditions

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

(1) A rectangular window

Line type | Image processing used Measurement programs

Reference image for gray |Positional deviation measurement (gray scale search), degree
scale search and binary  |of match inspection, lead inspection, multiple position

o image matching measurement (gray scale search), and multiple degree of match
Solid lines inspection.
Window containing a Area measurement by binary conversion, object counting by
binary image binary conversion, object identification by binary conversion

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

Dotted lines | Edge of an area detection |pogitional deviation measurement (edge detection), multiple

position meaurement (edge detection)

Bina'zy image window Area measurement by binary conversion, object counting by
mas

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

4

<= =)
t
2. Specifying the upper left corner
- Up key - Down key - Left key - Right key
3. Specifying the lower right corner
- Up key - Down key - Left key - Right key

L]

H To register reference images
To register reference images, the system should be in the "Freeze" mode.
Bl Window specifications
Line type Move Size Minimum Maximum

Reference - . . . : . XxY (XY =
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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Setting the Conditions for Each Object Type

(2) Horizontal/vertical lines

Line type

Image processing used

Measurement programs

Solid lines

Gray scale search
(reference image)

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

Edge of an area
detection

Lead inspection

Dotted lines

Gray scale search line

Positional deviation measurement (gray scale search),

detection

degree of match inspection, lead inspection (criteria search).

H 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
t ' — - — -
2. Specifying the starting point 3. Specifying the ending point
- Left key - Right key - Left key - Right key
—-———— -y —_—— —_—

(The up and down keys function the

same as in the move item)
W How to set vertical lines

1. Move
- Up key

- Down key

2. Specifying the starting point

- Up key

(The left and right keys function the

- Down key

same as in the move item)
H To register reference images

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

B Window specifications
- Horizontal lines

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

- Left key - Right key

3. Specifying the ending point
- Up key - Down key

same as in the move item)

(The left and right keys function the

. Min. | Max.
Line type Move Length length| length
Reference image | Solid line |Horizontal direction: One pixel at a time | In units of| 8 512
Search area Dotted line |Vertical direction: One pixel at a time 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 of| 8 480
Search area Dotted line |Vertical direction: One pixel at a time 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.
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(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
E OUEd lIN€S | mask binary conversion, object identification by binary conversion

[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 - Down key - Left key - Right key

S

2. Specifying the radius

(0

- Up/right key - Down/left key
(4) Elliptical window
Line type | Image processing used Measurement programs
Solid i Window containing a Area measurement by binary conversion, object counting by
OlId NS | pinary image binary conversion, object identification by binary conversion
Dotted li Binary image window Area measurement by binary conversion, object counting by
otted lines | magk binary conversion, object identification by binary conversion

[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

SHEC R

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

& O D
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[3] Image settings
What follows is a description of how to use the image settings to control the measuring program.

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

Bl Settings menu screen »
- Gray scale search conditions

[MEAS COND] :[ (@ CONTR. PIXL(MDLO) 1 2 3
(DDTECT PRECISION STANDARD HIGH
I {)CONTR. PIXL(MDL1) 1 2 3
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 | /
| I 0 1 2 3 4 5/6 7 8 9
| | 1 / _________
- T~ 2
Reference image N
4
DDTECT 5 4=
PRECISION (Standard) 6
(detection Search coordinates 7
ol usealpixellevel gl | | |t | | | ________
preClS|0n) of precision A Degree of
Degree of 1 i match
match | X
I I
I I
I I
I I
High precision ) Standard pixel
pixel detection ~ Camera image detection
+| |« [+ ¢
!
Point of detection  Pixel Point of detection

@ I)CONTR. |- 1: Search the scanned image in groups of 2 pixels.

(Greils)élr_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".

W 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 1T
Threshold valve B Lower White
Binary conversion limit A
(upper limit 255, lower limit A)
Threshold valve A B4 |Black

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

(Captured image)

(Threshold value) (Threshold value)

Binary conversion 255 T 255 1—¢
(upper limit A, lower limit B) Upper Black
limit A White
White
Lower Lower
limit B limit B
Black Black
0 0

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

(IMEAS SHAPE ~ RECTANGLE CIRCLE ELLIPSE ‘
(@MEAS AREA MOVE UP.L(224.208) LO.R(287.271)

(®AUTO REGIST  EXEC(L LIMIT ONLY U&L LIMITS] !
@THRESHOLD  U.LM255 L.LM100(0~255) ‘

~_

Automatic setting

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

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

|

Labeling
_ enable
Binary (window
conversion boundaries)
\ \
Labeling 5 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
edges.

Condition: Labeling
(in order they are
connected)

W Measurement programs which are affected by these settings
BGA/CSP inspection, object counting by binary conversion, object identification by binary
conversion
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(4) Object identification and numbering function (labeling)
Obiject 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
‘ |dent|f|cat|on
Binary (in order of
. conversion scanning)

l Object identification

(in order of area)
:Esand

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

(5) Binary processing (fixed/threshold value correction)
By setting THRESHOLD-ADJ (threshold adjustment function), the 1V-S30 can cope with variations in

lighting.
—_—
E Note: In order to use the THRESHOLD-
o2 ADJ(threshold adjustment
IE function), the monitor brightness
‘>" 2 functions must be selected to
e

Threshold correcti?M Fixed measure variations in lighting. If
you don’t select the monitor
brightness function, a LIGHT LVL
NOT SET (correcting binary value:
6 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 valu_e by ad_ding the previously specified threshold
difference|Value to the light level variation difference.
Threshold value (Measured light level — reference light level) + specified threshold value
adjustment — .
Variation Correc.t the threshol_d yalue by multiplying the previously threshold value
rate to the light level variation rate.
(Measured light level reference light level) x specified threshold value

W 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)
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(6) Space filter
Space filter includes various image manipulation processes that create more readable images by
removing noise and distortion in the image data. And, by extracting or emphasizing certain image
features, it is easier to evaluate or identify target objects by converting the images into standard
patterns.
In the IV-S30, you can select from "smoothing (average, center)," "edge emphasis," "edge
extraction," "horizontal edge," and "vertical edge."

Contents

- Specify the median pixel gray level from

- Display smooth images with

Smoothing | the surrounding 3 x 3 area. decreased noise.
(center) |- Since noise elements are difficult to - Used to eliminated surface
select, they will not affect the output. flaws and unevenness in the
. - reflected light caused by
- Specify the average pixel gray protrusions or dents.
Smoothing | level from the surrounding 3 x 3 area. - This type of smoothing

(average) |- Since noise elements are included in the

i > (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 outline around unclear objects.
Edge - Display images after extracting and

clarifying the boundaries between the
brighter and darker areas.

Horizontal |- Horizontal edge extraction: Display only

extraction

- Used to measure objects with
low contrast.

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

B Measurement programs which are affected by these settings
All measurement programs
Hl Example of an image
- No - Smoothing

SHARP A SHARP
SHARP SHARP
SHARP SHARP

Edge emphasis Edge extraction (All)

SHARP
SHARP
SHARP

- Edge extraction (horizontal)
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(7) The expansion/contraction method of eliminating noise in binary images

When converting an image to binary values, it is often the case that dots of noise will show up in the

converted image. This noise may be eliminated during pre-processing by using the smoothing

function. However, it can also be dealt with through the expansion/contraction noise elimination

method.

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

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

- 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.

@ 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.

|

Expansion l
Contraction l

Binary
conversion

L] L)
° — — —
c 1= c
XS] 2 S
@ S @
« | 20 g S
c = < o
c € b
=0 [@]
mo o e

The IV-S30 has both "contraction — expansion” and "expansion — contraction" functions for

eliminating binary noise.

- Number of times of expansion and number of times of contraction can be set independenly.
When the number of contraction cycles is set to 0, and the number of expansion cycles is one or
greater, then only the expansion function will be used.

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

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



Setting Measurement Conditions

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

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

- Horizontal transition point - Vertical transition point from
from light to dark (moving light to dark (moving from top
from left to right) to bottom) ge detection . Edge Flat
oint I |
Edge detection point ) Af/ c % S N I
\ ”””” 1. — Detectionarea 7"~ 12" " ] _5 Brightness Difference
A—@ B l gg level in level
”””””” ‘ e-n 8% Dark o
Detection direction — B A Direction B
- Horizontal transition point - Vertical transition point from
from light to dark (moving light to dark (moving from
from right to left) bottom to top) Edge Flat
A Li%ht widih, wid
prmcoooncon . Detection area —_;----7----- 65 . =
Al | B ! T 55 Brightness Difference
-~ Edge detection g2 level in level
_te-------=d Tpoint e leee =
Detection direction ~— B Dark A Direction B

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

- 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
from light to dark

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.

H Setting the threshold value automatically

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

(DREGISTER NO. 0(0~15) :
(@DTCT SHAPE RECT(ARTIFACT) LINE CIRC.L
(®SEARCH ARE MOVE UP.L(224,208) LO.R(287,271)
@DTCT MODE  CENTR(BRT DRK) |
5SEARCH DIR  HOLIZ(— —) VERT(| [ )
‘l ©AUTO.REGI  EXEC |

@THRESHOLD GRYS.050(0~255) EDGE.W2(1~8)

FLAT.WO04(1~16)
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H Measurement programs which are affected by these settings
Positional deviation measurement (edge detection), lead inspection, multiple position measurement
(edge detection).

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

W 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).

Y NS
A / N\ Duration of dark area
/—\ in the line scan

_______________________ 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.

/E

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

dge detection point (with artifact processing off)
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(10) Gray level change
To change the gray level, you can change the "*.*TIMES" (magnification by N processing), the "y+,"

v-" (v (positive/negative) correction), the "CHNG-L" (widening histogram), and the "INCRS-M" (mid
emphasis) functions.

@ Setting screen When "OBJECT TYPE
NO."i .
[TYPE MEAS COND] | O."is setto 00
(DOBJECTTYPENO.  00(0~63) NO YES !
L A
:]:[MEAS1 CAM1 COND] When "MEASUREMENT
T AIV 1" is selected.

|| BCHNG GRAY LVL NO YES(00OTIMES y+ y CHNGL INCRSM)| .
@SPACE FILTER NO NUM-OF-TIMES1(0~5) ‘

OPS-MENU RETURN LOCK

Gray level change Details

To improve the contrast (the ratio of high value gray levels to low value gray

Magnification by N levels), specify a magnification rate (00.0 to 99.9) for multiplying the image

processing

= * TIMES data.
(. ) - If the magnified gray level exceeds 255, the system will correct the value
to 255.
- v positive correction: used when the mid gray level is too low.

2
K
)
g
2
©
E

(positive/negative) 3 : 055

correction Input image gray level

- v negative correction: used when the mid gray level is too high.

Output image gray level n,

- 255
Input image gray level

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

Histogram
widening

Gray Ievel Gray level

@ Bad contrast image (@ Good contrast image

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
0to 127 (G+127)2X127

128 to 255 J( (G—128) +127X127)+127

Mid emphasis




Setting the Conditions for Each Object Type

(11) Contrast search in the reference image
Using the reference image area setting in the gray scale search mode, the area of maximum contrast
can be identified automatically in the captured image.
- While moving the selected reference image area within the specified search area on the captured
image one pixel at a time, the 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. n

l--------'f..l EEEEEEEN

L . —

I ———— ——

lemeeeemit hsssssses x
Search in the specified search Find the area having the maximum
area on the captured image features in the reference image
area.

Bl 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.
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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

[EVALUATION COND] '
[OUTPUT]

DREGISTER 00(0"15) [TEST RESULT]

(®MATCH LVL (MDLO) -10000~+10000
@X COORD. (MDL0) 000.0~511.0

]
!
Q
Q
Z
=
-
O
Z
%]
m
—
By
M
%]
m
—
>
C
|
9Q
-y
3
L

1X0= 000.0

®Y COORD. (MDLO) 000.0~479.0  :YO= 000.0
®GLAY LVL (MDL0) 000.0~255.0  :GO= 116.0
@MATCH LVL (MDL1) -10000~+10000 iM1=+09000
®X COORD. (MDL1) 000.0~511.0  !X1= 000.0
@Y COORD. (MDL1) 000.0~479.0  'Y1= 000.0
@GLAY LVL (MDL1) 000.0~255.0  :G1= 116.0

@TEST

OPS-MENU RETURN LOCK

If you select "WITH-POSI.ADJ," the system will conduct test
while adjusting for positional deviation. 5> pages 3-26 to 3-29

— @ Condition setting

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 CO00 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
@TEST, 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 IV-S30 automatically set the limits based

on the test results.

Condition .
- Details
settings
RESET Reset upper and lower limit values of all items to default values.

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

At the first setting, the first test result will be the upper and lower limit
AUTO *\iv:thout any condition..
(_**o/o) [_ /0]

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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H The setting procedure

Y

Enter the registration number corresponding
to the registration number from the [TYPE

MEAS COND] (measurements condition) ---1 REGISTER NO.
menu

v
Make the measurements |—--@ TEST

! Y
Enter the upper and lower limits for an OK Set the limit for
judgment. '“@ to approved objects
Enter the target to output data to — ™ %.

Not done

Return to tl

The recording is finished

he [TYPE MEAS COND] menu.------------ "RETURN"

[5] Image pre-processing
A shading correction, binary image mask, and comparative calculation between images are available
for image pre-processing.

To set these operations, use the [IMG PRE-PROCESS] menu.

On the [TYPE MEASURE COND] menu, move the cursor to "3)IMG PRE-PROCESS"

When the automatic setting is selected.

--- (2 Condition setting

and pres

s the SET key.

@ When "CAM1&2" is selected.

——

))

—
N

@® When "CAM1&NG-IMG" is selected.

[TYPE MEAS COND] |
(DOBJECT TYPE NO4y.00(0~63) NO YES .
(@SELECT CAMERA CAM1&2 CAM1&NG-IMG ‘

[®IMG PRE-PROCESS][(TO NEXT SUB-MENU) |

N
[IMG PRE-PROCESS] T

OPS-MENU RETURN LOCK

—>

—

|@IMG PRE-PROCESS| (TO NEXT SUB-MENU)]

[TYPE MEAS COND]
OBJECT TYPENO.  00(0~63) NO YES
(@SELECT CAMERA CAM1&2 CAM1&NG-IMG

I\

N~

[[MG PRE-PROCESS]

| OPS-MENU RETURN LOCK oy

3-17

[AJADJ.IMG GRAY ~ CAM1(1~2) NO YES (TO NEXT SUB-MENU);-----
@MASK BINARY IMG CAM1(1~2) NO YES (TO NEXT SUB-MENU){-----
B)COMPARE IMGS ~ NO CAM1 CAM2 CAM1&2 (TO NEXT SUB-MENU) +-----

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

ADJ.IMG GRAY CAM1 NO YES (TO NEXT SUB-MENU)----- \-- > Next page
(@MASK BINARY IMG CAM1 NO YES (TO NEXT SUB-MENU)----- -- > Page 3-19
(®COMPARE IMGS NO CAM1 (TO NEXT SUB-MENU}----------- -- > Page 3-23
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(1) Shading correction
This process removes unevenness from images that have gray level unevenness caused by an
illumination.

@ When "CAM1&2" is selected for SELECT CAMERA line.

))

—
N

(DOBJECT TYPE NO4y,00(0~63) NO YES
@SELECT CAMERA "CAM1&2 CAM1&NG-IMG

|®IMG PRE-PROCESS] | (TO NEXT SUB-MENU)|

[TYPE MEAS COND] |

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

[[MG PRE-PROCESS]

VA 2. Move the cursor to "YES" and press
. _ j the SET key.
e S St 2 N YES O DT BN Mo ey o TonexT s
(1~2) NO ( . ) MENU" and press the SET key.
(3COMPARE IMGS  NO CAM1 CAM2 CAM1&2 (TO NEXT SUB-MENU) , > The "ADJ. IMG GRAY" menu will
appear.
OPS-MENU RETURN LOCK ~ _ _ _
@ When "CAM1&NG-IMG" is selected for SELECT CAMERA line.
[TYPE MEAS COND]
(DOBJECT TYPENO. 00(0~63) NO YES |
(@SELECT CAMERA CAM1&2 CAM1&NG-IMG
|®IMG PRE-PROCESS | (TO NEXT SUB-MENU)|
~ ~>— 1. Select "YES" and press the SET key.
[IMG PRE-PROCESS] /
|DADJ.IMG GRAY  CAM1 NO YES [(TO NEXT SUB-MENU)j«—\— 2. Select "TO NEXT SUB-MENU" and
(@MASK BINARY IMG CAM1 NO YES (TO NEXT SUB-MENU) press the SET key. &> [ADJ.IMG
®COMPARE IMGS NO CAM1 (TO NEXT SUB-MENU) GRAY (shading correction)] menu
| OPS-MENU RETURN LOCK_ ) ) ) ) o appears.
[ADJ.IMG GRAY]
(DADJ.MODE DIVIDING SUBTRACTING FILTERING |
(2ADJ.AREA MOVE UP.L(224,208) LO.R(287,271) REG DISP — (FNOTE) o rof ovelin
ETSTD.GRAYLVL MOVE UP.L(224,208) LO.R(287,271) GRAY(000) — Irst set the reference gray level In item
QSETSTDG MOVE UPL(224,208) LO.R(287,271) GRAY(000) | @), and then finish the setting in item 2.
| OPS-MENU RETURN LOCK _ _ B _ ]
- The items displayed in lines 2 and 3 will vary, depending on the selection in item ().
Selection in item(@) Data displayed in item(® Data displayed in item(®
DIVIDING MOVE UP.L(224,208) LO.R(287,271) REG DISP|MOVE UP.L(224,208) LO.R(287,271) GRAY(000)
SUBTRACTING MOVE UP.L(224,208) LO.R(287,271) REG DISP|MOVE UP.L(224,208) LO.R(287,271) GRAY(000)
FILTERING MOVE UP.L(224,208) LO.R(287,271)
Correction mode Details
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.
DIVIDING {(Each gray level of scanned image) X reference gray level} / (Each gray level of reference image)

- Divide a scanned image that is shot under the uneven light by a blank image that is shot under the
same light condition, you can change the image to the one that is shot under the even light.

Subtract a scanned image with the reference image that expresses changes of dark and bright as a
whole, and correct the brightness throughout the image.

SUBTRACTING | {(Each gray level of scanned image) + reference gray level} - (Each gray level of reference image)

- Subtract a scanned image that is shot under the uneven light by a blank image that is shot under
the same light condition, you can change the image to the one that is shot under the even light.

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

FILTERING [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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(2) Binary image mask

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

H Setting method

Use item (@), "MASK BINARY IMG" on the [IMG PRE-PROCESS] menu.

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

[TYPE MEAS COND]

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

(DOBJECT TYPE NO%,00(0~63) NO YES
(QSELECT CAMERA CAM1&2 CAM1&NG-IMG
[®IMG PRE-PROCESS] [(TO NEXT SUB-MENU)|

))

[IMG PRE-PROCESS]
(DADJ.IMG GRAY CAM1(1~2) NO Y

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

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

R

| {2MASK BINARY IMG] CAM1(1~2) NO Y

ES (TONEXT SUB-MENU), 3
YES |(TO NEXT SUB-MENU |

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

1 (3COMPARE IMGS
| OPS-MENU RETURN LOCK
@ When "CAM1&NG-IMG" is selected on the SELECT CAMERA line

NO CA‘W CAM2 CAM\K (TO NEXT SUB- MENU)’\ . key.
3

Move the cursor to "TO NEXT
SUB MENU" and press the SET

key.
E:> The "BINARY IMG MASK"

[TYPE MEAS COND]
(DOBJECT TYPENO.  00(0~63) NO YES

menu will be displayed.
When "OBJECT TYPE NO." is

(QSELECT CAMERA CAM1&2 CAM1&NG-IMG
|®IMG PRE-PROCESS| |(TO NEXT SUB-MENU)|

))

N~

[IMG PRE-PROCESS]

(DADJ.IMG GRAY  CAM1 NO YES (TO NEXT SUB-MENU)
| {2MASK BINARY IMG] CAM1 NO YES [(TO NEXT SUB-MENU)
1| ®COMPARE IMGS ~ NO CAM1 (TOWEXT SUB-MENU)

| OPS-MENU RETURN LOCK 2 ) . \3
[BINARY IMG MACK]
(DOMASK SET REF-IMG MANUAL

@MASK AREA
(3MASK THRESHOLD U.LM255 L/.LM100(0~255)

@MASK INVERT B/W NO YES

. setto 00.

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

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

I ey.

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

I\

| key.
___1 > The "BINARY IMG MASK"

menu will be displayed.

is selected for the mask.

’, When "reference image"

MOVE UP.L(232,216) LO.R(279,263) REG DISFi—'_ Specify the position and size, and

register them.

[ '— Specify a value within the range of 0 to
! 255.

(5MASK NOISE FILTR NO  EXPD.—~CONTR. CONTR.—EXPD. I
(®NUM. OF MASK FILT EXPD.0 CONTR.0(0~5)

1

\

| OPS-MENU RETURN LOCK ) ) ) ]

[BINARY IMG MACK]

(DMASK SET REF-IMG MANUAL .
(@NO. OF COURNERS 4(3~8)

(3®COORD PNTO(0~3) MOVE(224,208)

@MASK AREA MOVE

@MASK INVERTB/W NO YES
®MASK REGIST. REG DISP

|

| OPS-MENU RETURN LOCK _
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Select a mask detection process and
specify the number of contractions and
expansions (0 to 5).

— Mask area

When "manual” is
selected for the mask

Specify a value within the range of 3 to 8.

Specify a point number and coordinate.
Move the mask area horizontally.

—— Mask area
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W Setting example
@®When "MASK SET" is set to "REF-IMG."
Shown below is an example of how to specify a binary image mask for a star shape.

(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.

I 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
"(65)MEAS-BIN-AREA" item

(@) Settings on the "TYPE MEAS COND" menu
l [TYPE MEAS COND] i

T
)
:[l@MEASUREMENTﬂ MEAS-BIN-AREA C1 [(MEAS-COND 1 1. Select "BINARY-IMG-MASK" as

the window type.

[MEAS COND] 2 1| 2. Select "YES" in the (@REGISTER
DOWINDOW NUM-OF-MASKS(1 /2 4) BINARY-IMG-MASK NO. item. »
(@REGISTER NO. 0 NO YES 3. In the binary area condition table,
REGISTER NO. 00 0 02 03 04 05 06 07 08 9 10 11 12 13 14 15] select the circle under register

(®BINARY AREA COND JO number 00, and press the SET
@NUMERIC CALC P )0.9.9.9.9.9.9.9.9.9.9.9.9.9.9. key.

! > The "BINARY AREA COND"

menu for that register will be
| OPS-MENU RETURN LOCK EVALUATION NUM-CALC OUT-COND _ displayed.

d

To the next page
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Continued from the previous page

‘ (@ Setting the binary area conditions
(DMEAS SHAPE RECTANGLE CIRCLE ELLIPSE
(@MEAS AREA  MOVE UP.L(224.208) LO.R(287.271)
®AUTO REGIST EXEC(L LIMIT ONLY U&L LIMITS) !
@THRESHOLD  U.LM255 L.LM100(0~255)
BINVERT B/W NO YES

(®BINARY PROCESSFIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE)!
(DBINARY NOISE FILTNO EXPD.—CONTR. CONTR. —EXPD.
(®NUM. OF FILT PASSEXPD.0 CONTR.0(0~5)

1
| OPS-MENU RETURN LOCK EVALUATION ]

| /i Measuring area

2. Return to the MAIN OPS MENU.
@ Measure the binary area
Captured image Binary mask image (registered in step (1D-2)

Bl RS

Image after executing
White dots (six) a measurement

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

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

Star). .

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

[BINARY IMG MACK]

|, OMASK SET REF-IMG MANUAL
@NO OF COURNER 8(3~8)

@COORD PNTO(0~7) MOVE(224,208)

4= @MASK AREA  MOVE .
B)MASK INVERT BW NO YES
|, ©MASK REGIST »REG DISP

8—= .

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

-

4. Select "(3COORD" (coordinate) using the up and down keys and press the SET key.
5. Select "0" using the up and down keys and then select "MOVE" using the left and right keys.
Finally, press the SET key.
> Vertexes corresponding to the point numbers (0 to 7) will be shown with "+" marks. (The point
numbers are assigned in a clockwise direction.)
6. Move vertex 0 a little outside of the first point on the star using the up, down, left, and right keys,

and then press the SET key.
>
\/

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

8. Select "G6MASK REGIST" (register mask) using the up and down keys and press the SET key.
Then select "REG" (register) using the left and right keys and press the SET key.
5> The mask will be registered and displayed in the lower right of the screen.
- The area inside the mask will change to white. To invert the inside and outside shades
(change white to black and black to white), select "YES" on the "(&) MASK INVERT B/W" line.
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(3) Comparative calculations between images
It is possible to run calculations on the differences between the images taken by camera 1 and
camera 2, as well as on the differences between the current image and the already stored reference
image.
@ Type of calculation
There are two types of calculation: "subtraction" and the "absolute value of the differences."

Light level in image 1 (0 to 255) - Light level in image 2 (0 to 255)
Subtraction 5> Light level after calculation
However, a result less than 0 will give a result of 0.

The absolute value | | Light level in image 1 (0 to 255) - Light level in image 2 (0 to
of the differences |255) | 5> Light level after calculation (0 to 255)

[Example of comparative calculations between images]

Image A Light Image B

level 0

Light
level 180

- Subtraction
(Image A - Image B)

- Subtraction
(Image B - Image A)

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

[TYPE MEAS COND]

(DOBJECT TYPENO. 00(0~63) NO YES

@SELECT CAMERA CAM1&2 CAM1&NG-IMG
[@)IMG PRE-PROCESS [(TO NEXT SUB-MENU)|

N
N

))

[[MG PRE-PROCESS]

(DADJ.IMG GRAY
(@MASK BINARY IMG
|@COMPARE IMGS

CAM1(1~2) NO YES (TO NEXT SUB-MENU)
CAM1(1~2) NO YES (TO NEXT SUB-MENU) |
NO CAM1 CAM2 CAM183[(TO NEXT SUB-MENU)

_OPS-MENU RETURN LOCK

| OPS-MENU RETURN_LOCK_ T_ — — — —— 1. Select "CAM1," "CAM2," or
"CAM1&2" and press the SET keys.
l 2. Move the cursor to TO NEXT SUB-
MENU and press the SET key.
[COMPARE IMGS] |
(DCALC.TYPE NO SUBI1-T1 DIFF.ABS]| I1-T1| X
(@CALC.AREA

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

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

SELECT

CI.\III\\/IIII(EERA (1)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 |[1-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) Subtraction 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 I1-12 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 valug 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 I1 and 12 (the images
taken by cameras 1 and 2) (*2) may be set in item " CALC. AREA."

To the next page

3-24



Setting the Conditions for Each Object Type

Continued from the previous page

\ 4

Return to the [TYPE MEAS COND] menu. |

@ When "MEASUREMENT 0" is selected.

[TYPE MEAS COND]
(DOBJECT TYPE NO.
(@ SELECT CAMERA
(®IMG PRE-PROCESS
@MEASURE 0 CAM1
[MEAS 0 CAM1 COND]
(DMEAS SELECTION

o
~

|@COMPARE IMGS|

00(0~63) NO YES

CAM1&2 CAM1&NG-IMG
(TO NEXT SUB-MENU)
NO (MEAS-COND) NO

NO POSI-DEVIATION

T

e
NO |COMPARE-IMGS(CAM{) —M8M™

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

When "CAM1" is selected.

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

When "COMPARE-IMGS"
(previous page) is set to
M1."*

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

When "CHK-DEG-MATCH" is selected.

®CHNG GRAY LEBEL NO YES(00.0TIMES 7+ y- CHNG-L INCRS-M);|
@SPACE FILTER NO NUM-OF-TIMES 0(0~5)
OPS-MENU RETURN LOCK _ _ ~ _ _ ~ '
@ When "MEASUREMENT 1 to 4" is selected.
[TYPE MEAS COND]
(DOBJECT TYPE NO. 00(0~63) NO YES .
(@SELECT CAMERA  CAM1&2 CAM1&NG-IMG L
~N> /-\I_/
(®MEASUREMENT 1 CHK-DEG-MATCH Ct (MEAS-COND) 1
[MEASUREMENTI] T
(DMEAS SELECTION NO POSI-DEVIATION CHK-DEG-MATCH !
INSPECT-LEAD  INSPECT-BGA/CSP
MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN-OBJ
POINT-MEAS MULTI-POS| MYLTI-MATCHES
| @SELECT CAMERA|  CAM1 CAM 2 |CAMPARE-IMGS(CAM1}————
(®CHNG GRAY LEBEL NO YES(00.0TIMES 7+ y- CHNG-L INCRS-M):
@SPACE FILTER NO NUM-OF-TIMES 0(0~5)

| OPS-MENU RETURN LOCK !

When "MEASUREMENT1" is selected.

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

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

With this settings concerning comparative calculations between images are complete.

* The display COMPARE-IMGS(-—--)" will be displayed when 3
COMPARE IMGS" on the [IMG PRE-PROCESS] menu is set to
NO."5> See the previous page.
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[6] Position correction
Based on the positional deviation data measurement 0 (positional deviation measurement), the
correction of the image coordinates is dealt with using measurements 1 to 4.

(1) Correction details

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

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 6 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 6 in

rotation [2-point search/2-point edge/1-point search + 1-point edge]

from measurement 0. The high precision angular correction settings

allows the IV-S30 to display a very precisely corrected image. But, this

selection lowers rotation processing speed.

- When "YES" is selected in the DTECT ANGL item specifying a "1P-
SCH" or a "1P-SCH+1P-EDGE" in measurement 0, the position will be
corrected according to the angle detected.

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

/ , Scanned image

~—— Image after correction

/ ""~~-_x —
// A \\ / o
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Scanned image (Standard) (High precision)

6 image after angular correction
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(2) Operation setting details
Setting takes place on the [POSITION CORRECT] menu.

On the [TYPE MEAS COND] menu, move the cursor to @) or (5) and press the SET key.

—>| [TYPE MEAS COND]
(DOBJECT TYPE NO. 00(0~63) NO YES i
(@SELECT CAMERA CAM1&2 CAM1&NG-IMG
(®IMG PRE-PROCESS  (TO NEXT SUB-MENU)
@MEASURE 0 CAM1 POSI-DEVIATION ~ (MEAS-COND)| NO |
B®MEASURE 0 CAM2 POSI-DEVIATION  (MEAS-COND)| NO
AN 1/ ~

"~ [POSITION CORRECT]

|, HMODE
57| [@Ix correCTION NO REGO(0~7) M

L, %\;CORRECTION NO REO~7) MDLO
4 (@ADJUST ANGL NO REGQ[0~7) MDLO

\s

| OPS-MENU RETURN LOCK_

0(0~1)NO_XY-ADJ, ANGLE-ADJ.(STANDARD HIGH) |

W Setting procedure

1. Move the cursor to "NO" on the right of the (MEAS-COND) item.
5> The [POSITION CORRECT] menu will appear in the lower window.
2. Move the cursor to "(HMODE" using the up and down keys and press the SET key.

3. Select the mode number in "@)MODE" line as "0."

4. Move the cursor to "XY-ADJ." or "ANGLE-ADJ.(STANDARD HIGH)" or "NQO" using the left and

right keys. Then press the SET key.

5> The "NO" column on "MEASUREO CAM1/2" line in the upper window will change to "YES."
- When "XY-ADJ." is selected, lines @) and (@ will be displayed.
- When ANGLE-ADJ. (STANDARD HIGH) is selected, lines @), 3 and @) will be displayed.
5. Select line "@X CORRECTION," using the up and down keys.
- When no X correction is needed, select "NO" using the left and right keys.
- When an X correction is needed, select the register number (0 to 7) and the model number (1 or
2) for measurement O (position deviation measurement: camera 1/2) using the left/right and up/
down keys. Press the SET key to confirm your choice.
6. Set the "@Y CORRECTION" and "@ADJUST ANGLE" line the same as described in step 5

above.

7. Select line "A)MODE," using the up and down keys. Then press the SET key. Then set the mode

number to "1," using the up and down keys.

8. Set the choices the same as described in steps 4 to 6 above.
When "ANGLE-ADJ (STANDARD HIGH)" is selected for mode 0, the "ANGLE-ADJ. (STANDARD

HIGH)" choice will not be displayed for mode 1.

Bl Order of position correction

No XY ADJ. ANGLE ADJ. (STANDARD HIGH)
Mode 0 - - X CORRECTION (no/yes) - X CORRECTION (no/yes)
1 - Y CORRECTION (no/yes) -Y CORRECTION (no/yes)
- ADJUST ANGL (no/yes)
No XY ADJ. ANGLE ADJ. (STANDARD HIGH)
- X CORRECTION (no/yes) - X CORRECTION (no/yes)
Mode 1 - - Y CORRECTION (no/yes) -Y CORRECTION (no/yes)
- ADJUST ANGL (no/yes)
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(3) Correction example

W Example of correcting the first X and Y point]

1. Amount of correction (X2-X1, Y2-Y1) specified by measurement 0 (positional deviation
measurement)

Coordinates (X1, Y1) of object in the reference image (model 0)
Target object coordinates (X2, Y2)

o £ [Measurement results]
5 - Detected coordinates: (X2, Y2)
CY2-Y1
A

- Deviation amount: X2-X1, Y2-Y1
\Search area

2. Measuring a point using measurement 1
[ ] [ ] A
Y2-Y1
A

A

Point

A
Y
A

Y

X2-X1
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W 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)

(model 0)

Detected coordinates ™ n

Search area
(model 0)

Reference image
f------ . (model 1)

/ Detected coordinates
~_ (model 1)

- Measurement image

Detecting the amount of angular deviation

Detected coordinates
(model 0)

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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[7] Title registration

A title for a object type number can be entered and saved when the object type number is displayed on
the screen.

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

W Title characters
A maximum of 16 letters and symbols may be entered.
W Operation method

On the MAIN OPS MENU, move the cursor to "MEA-CND", and press the SET key.
5> Move the cursor to "TITLE" using the up/down and left/right keys, and press the SET key.

[TYPE MEAS COND] J Indicates that
(DOBJECT TYPE NO. 00(0~63) NO YES | object type 00 is
(@SELECT CAMERA  CAM1&2 CAM1&NG-IMG selected set.

~ ~

OPS-MENU SAVE LOCK FINAL-CALC FINAL-OUTPUT /O SYSTEM
[STORE OBJECT TITLE]
ABCDEFGHIJKLM .
[IV-830_ INOPQRSTUVWXYZ
0123456789
=—()<>8SP
— — DEL END

OPS-MENU RETURN

STORE OBJCT TITLE Setting details
AtoZ
0to 9 These characters and symbols are used to
enter the title name.
=to>
SP (space bar) This is used to make spaces.
- These are used to move the cursor.

This is used to delete the character to the

DEL. (delete) 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
MAIN OPS MENU.

v
(TYPEOO)IV-S30 T.IMG C1L

OK VX.X

MEAS XXXXXXms 2000-08-01 10:30
MEASURE 0 CAM1 POSI-DEVIATION
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3-3 Input & Output / System settings

[1] lluminance (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. n
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
On the MAIN OPS MENU, move the cursor to "MEA-CND", and press the SET key.
5> Move the cursor to "SYSTEM" on the [TYPE MEAS COND] menu, and press the SET key.

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

—>| [TYPE MEAS COND]

(PDOBJECT TYPENO. 00(0~63) NO YES
(@SELECT CAMERA CAM1&2 CAM1&NG-IMG

)

_ A

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT |/oﬁ'[v

[OBJECT TYPE SYS.] Displayed when the IV-
(DREGST NG IMG NO YES S32M/S33M is used.
(@HALT ON NG MEAS NO YES @® When "CAM1&NG-IMG" is selected
@MNTR LIGHT LVL [CAM1(1~2)NO YES on the "SELECT CAMERA" line.
@LIGHT LVL COND  (TO NEXT SUB-MEN}U_)I_‘ CAM1 NO YES|

L7
o7

1. Select "@MNTR LIGHT LVL (check light level)" using the up and down keys, and press the SET
key.
- When the "SELECT CAMERA" is "CAM1&2," after selecting the camera number (1 or 2) using
the up and down keys, select "YES" using the left and right keys. Then press the SET key.
- When the "SELECT CAMERA" is "CAM1&NG-IMG," select "YES" using the left and right keys
and press the SET kye.
2. Select item "@LIGHT LVL COND (conditions for checking light level)" using the up and down
keys, and press the SET key.
5 The [MONITR LIGHT LVL] (check light level) menu and the monitoring window will be

—_

displayed. 3
N
[MONITOR LIGHT LVL] T.IMG C1H

|, DSIzE Y08(4~32) X X08(4~64) |
44, (2POSITION (248,232)

| ,(®THRESHOLD VALUE ~ U.LM255 L..LM000(0~255)
5 MEAS.AVG.GRAYS=000.0 |
. | A@REG AVG.GRAY LVL EXEC REG.AVG.GRA\iS=OO0.0/ | Monitoring window

_OPS-MENU RETURN Lock  [] _ i ]

g

3. Press the SEL key to enter the through image mode.
5 T.IMG (through) will be displayed in the upper right corner of the screen.
4. Select item "(DSIZE", 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)."
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[When monitoring changes in the lighting environment] ... If not, go to item 6.
5. Select item "(@ 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.
5> 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.

E [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.
5 "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. 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.
5 If the average light level has not been registered, you will see "error 22: BIN MON. LIGHT LVL
NOT SET (the light level check function has not been enabled).”
- The registered light level is the reference value used when threshold values are modified.
- If the current screen is not a frozen image, "CHANGE TO FREEZE MODE (change to freeze)"
will be displayed.
8. Select "RETURN" and press the SET key.
- Move the cursor to the "SAVE" item on the [TYPE MEAS COND] menu in order to save the
parameters you have entered in the IV-S30 flash memory.

After the measurement monitoring function is turned ON and images have been captured, the
lighting monitoring function set above will be active.
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[2] Setting the shutter speed
The shutter speed can be set independently for each object type.

Since the shutter speed can be set continuously in the range of 1/30 to 1/10,000 of a second, very fine

adjustment is possible.

- If you want to measure moving objects and increase the image processing speed, set the shutter speed
to around 1/1000 or 1/2000 seconds. However, if you use a faster shutter speed than you need, very

bright lights will be necessary, and bright lighting is not economical.

- For details about the relationship between the brightness of objects (objects to be measured) and the
shutter speed, see IV-S30 User's Manual (Introduction and Hardware) "5-1 [2] lllumination and shutter

speed.”
[Example]

The object is blurred across the screen.

H Setting

On the [TYPE MEAS COND] menu, move the cursor to "lI/O" and press the SET key.

- When the shutter speed is slow

- When the shutter speed is fast
(1/60 of a second) (1/1000 of a second)

=5

procedure

The object is frozen on the screen.

))

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

[TYPE MEAS COND)]

@OBJECT TYPENO. 00(0~63) NO YES
@SELECT CAMERA CAM1&2 CAM1&NG-IMG

—

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT[/O]SYSTEM
[OBJECT TYPE 1/0]
@TRIG CCD START NO YES(BIN AVG-GRAYS GRAY-SRC)
@CCD TRIG COND  (TO NEXT SUB-MENU)

|, ®SHUTTER SPEED _ 1/00060(1/30~1/10000)]
@SERIAL OUTPUT  ANYYBLOCK-ASSIGN
(®SET SERIAL BLOCK BLOCKQ1 MEASO CAM

2

OPS-MENU RETURN LOCK

P
—

«(

for the shutter speed.

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/@@
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
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)

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

A

[TYPE MEAS COND)]

| (DOBJECT TYPENO.  00(0~63) NO YES ‘
1 ﬁL

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

))

[OBJECT TYPE SYS|] g

DREGST NG IMG NO YES —Displayed when the
(@HALT ON NG MEAS NO YES IV-§32M/S33M is
@MNTRLIGHTLVL CAM1(1~2)NO YES used.

@LIGHT LVL COND  (TO NEXT SUB-MENU) !

®coPY (—TYPEQO) EXEC

4 ®INITIALIZATION EXEC \5 i
@MOVE ALL WINDOW (TO NEXT SUB-MENU)

OPS-MENU RETURN LOCK

1. Select item "(1)OBJECT TYPE NO.," using the up and down keys and press SET key.
2. Using the left and right keys, enter the object type number (IV-S33M: 0 to 63, IV-S32M: 0 to 31,
IV-S31M: 0 to 15) for the target of the copy. Then, move the cursor to "YES" and press SET key.
3. Select item "SYSTEM," using the up/down and left/right keys and press the SET key.
5> The "OBJECT TYPE SYS." menu will be displayed on the lower window.
4. Move the cursor to "(B®)COPY" using the up and down keys and press the SET key.

5. Enter the object type number for the source of the copy using the up and down keys. Then, press
the SET key.

> The system will start copying.

- Do not disconnect the power while the IV-S30 is copying.

- Once data has been corrupted it will be necessary to start after initializing the setting, all over
again. Unless this is done it will not be possible to restart the machine.

- The reference images used for the gray scale seach function are not copied with the
operation above. Make sure reset them.
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[4] Initialize the measurement conditions for each type

If you are going to specify each of the conditions, we recommend that you first initialize the settings.
The measurement conditions for the specified object type (data for the object type you are in the

process of entering) will be initialized.

- For details about total initialization, see the section, "2-2 [2] Total initialization, RAM initialization."

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

.

)

[TYPE MEAS COND] '
| »@OBJECT TYPENO.  00(0~63) NO YES ‘
o7 »L
- ™~
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT I/O '
[OBJECT TYPE SYS|] AN 3
(DREGST NG IMG NO YES — Displayed when the
(@HALT ON NG MEAS NO YES IV-S32M/S33M is
@BMNTRLIGHTLVL CAM1(1~2)NO YES used.
@LIGHT LVL COND  (TO NEXT SUB-MENU)
®COoPY (—TYPEO00) EXEC

®INITIALIZATION EXEC i
@MOVE ALL WINDOW (TO NEXT SUB-MENU)

OPS-MENU RETURN LOCK X

1. Select

2. Select the object type number (IV-S33M: 0 to 63, IV-S32M: 0 to 31, IV-S31M: 0 to 15) to be

item "(DOBJECT TYPE NO." using the up and down keys and press the SET key.

initialized using the up and down keys.

3. Select

> The
4. Select

item "SYSTEM," using the up/down and left/right keys and press the SET key.
[OBJECT TYPE SYS.] menu will appear in the lower window.
"®INTIALIZATION" using the up and down keys and press the SET key.

5> The system will start initializing.

- Do not disconnect the power while the 1V-S30 is initializing.
- The data settings not currently being initialized may be corrupted. Unless all of the data is
initialized it will not be possible to restart the machine (i.e. partial initialization is not possible).
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[5] NG image registration (IV-S32M/S33M)
You can register the NG image (by final evaluation result) while operating the 1V-S32M/S33M.
Select "@REGST NG IMG" of the [OBJECT TYPE SYS.] menu for the setting.

Move the cursor to "SYSTEM" on the [TYPE MEAS COND] menu.

.

—~
N

—
N

[TYPE MEAS COND)]

[OBJECT TYPE SYS|]

DOBJECT TYPENO. 00(0~63) NO YES ‘ »L

~—
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT l/O[SYSTEM]

numbers will be shifted accordingly).

—1 | (DREGSTNGIMG  NO YES |« When the IV-S31M is used,
(@HALT ON NG MEAS NO YES this line is not displayed
@MNTRLIGHT LVL  CAM1(1~2)NO YES . (lines @ to (7) are shifted up
@LIGHT LVL COND  (TO NEXT SUB-MENU) to become lines @) to ®)).
®coPyY (—TYPEOOQ) EXEC
®INITIALIZATION EXEC |
(@DMOVE ALL WINDOW (TO NEXT SUB-MENU)

OPS-MENU RETURN LOCK !
- - - - - - - - JE—|
1DREGST 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
B exceeds 128, the oldest image will be deleted (NG image

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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[6] Halt on NG measurement

You can stop all measurements when an NG image (according to the final evaluation results) occurrs
while operating the 1V-S30.
Select "@HALT ON NG MEAS" on the [OBJECT TYPE SYS.] menu.

Move the cursor to "SYSTEM" on the [TYPE MEAS COND] menu.

[TYPE MEAS COND] |

(DOBJECT TYPENO. 00(0~63) NO YES »L
- | TS
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT /O[SYSTEM]!
[OBJECT TYPE SYS ]
(DREGSTNG IMG  NO YES — Displayed when
[ | @HALT ON NG MEAS NO YES| the IV-S32M/S33M
@GMNTRLIGHTLVL CAM1(1~2)NO YES is used.
@LIGHT LVL COND  (TO NEXT SUB-MENU)
®COPY (—TYPEOQO) EXEC
®INITIALIZATION ~ EXEC '
@MOVE ALL WINDOW (TO NEXT SUB-MENU)

OPS-MENU RETURN LOCK !

- - - - R

))

(@HALT ON NG MEAS Desciption
When an NG image is detected (according to the final
YES evaluation result) while operating the 1V-S30, the controller

will stop making measurements.

Even if an NG image (final evaluation result) is detectd while
NO operating the 1V-S30, the system will continue making
measurements.

Shown below is an example of an NG image that occurred during measurement 1.
(Setting whether to stop measurements when an NG occurs)

IINOII llYeSll

«— — <7

|Wait for trigger input |

|Processing measurement 0, camera 1]

|Processing measurement 0, camera 2|

- Stops processes
of measurements 2
to4

Processing measurement 2 |

|Processing measurement 3 |

I
I
I
I
I
I
I
. I
NG occurred{Processmg measurement 1 | I -
I
I
I
I
I
I
I
I

|Processing measurement 4 |
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[7] Window group move
All the window positions set in the measurement programs for the same object type number can be
shifted horizontally by a specified amount as a group.
[Example of use] Shift the coordinate positions used as data for another object type.
(After copying the data between object types, move the windows as a group.)
To set the amount, use "7 MOVE ALL WINDOW" in the [OBJECT TYPE SYS.] menu.

E Select "SYSTEM" on the [TYPE MEAS COND] menu and press the SET key.

[TYPE MEAS COND] '

@OBJECT TYPENO. 00(0~63) NO YES ‘

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

[OBJECT TYPE SYS]

(DREGST NG IMG NO YES < Displayed when

~ ~Z the IV-S32M/S33M
®INITIALIZATION ~ EXEC | is used.

))

)

/®MOVE ALL WINDOW (TO NEXT SUB-MENU)

OPS-MENU RETURN LOCK _ ;

1. Move the cursor to "@)MOVE ALL WINDOW" using the up and down keys and press the SET
key. When the

5> The "MOVE ALL WINDOW" menu will be displayed.
The display items may vary with the camera selection (page 3-3).

1

® When "CAM1&2" is selected. @® When "CAM1&NG-IMG" is selected.
[MOVE ALL WINDOW] [MOVE ALL WINDOW]
| ,(DSELECT CAMERA CAM1 CAM2 | |
2: /,@STORE C MOVE(256,240) COORDINATES STORED 3 ,@STORE GO MOVE(256,240) COORDINATES STORED
2 |, (OMOVE ALL WINDOW MOVE(256,240) ? EXEC . |, @MOVE ALL WINDOW MOVE(256,240),” EXEC
= 5 1 6 5 !
4/>+ 8 4/?|_
| OPS-MENU RETURN LOCK _ . OPS-MENU RETURN LOCK

2. Select "SELECT CAMERA" using the up and down keys and press the SET key. Select "CAM1"
or "CAM2" using the left and right keys and press the SET key. (When the camera selection is set
to "CAM1&2," assign a camera number to move as a group.)

3. Select "STORE COORD POSI" (register the coordinates) using the up and down keys and press
the SET key. Select "MOVE" using the left and right keys and press the SET key.

4. Move the cursor (solid line) to the original coordinates before the move using the up, down, left,
and right keys, and press the SET key.

5. Select "STORE COORD POSI" using the left and right keys, and press the SET key. After that
press the ESC key.

5 The coordinates before the move are now registered.

6. Select "MOVE ALL WINDOW" using the up and down keys and press the SET key. Select
"MOVE" using the left and right keys and press the SET key.

7. Move the cursor (dotted line) to the new coordinates you are moving to use the up, down, left, and
right keys and press the SET key.

Distance to
move A
) Coordinates
Coordinates of ~L~" of the new

the original |
8. Select "EXEC" (execute) using the left and right keys and press the SET key.
> All the windows registered to the same object type will be shifted horizontally at the same time
by the distance between the original coordinates to the new coordinates. After the move is
complete, a "Window group move is complete" message will be displayed.

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 regis-
ter number. In this case, select "Continue" or "Halt."

If "Continue" is selected, the window will be shifted to the limit within the image display area.
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(Chapter 4: Positional Deviation Measurement

Purpose

The gray scale search function makes it possible to measure positional deviation as
well as the absolute position.
- It is possible to detect the work position with high accuracy, at a sub-pixel level.
- A rotation angle of 360° can be detected. (When a one point gray search is
selected).

Application

Positioning of parts and substrates

Examples

[Detection of the position of the substrate alignment mark (fiduciary mark)]
(1) 1-point search: Detection of positional deviation in X and Y directions

Reference image: Center coordinates (X1, Y1) Inspection image: Center coordinates (X2, Y2)

N T

A [Measurement results]

: le_W * Center coordinates: (X2, Y2)

> : * Amount of deviation: X2-X1, Y2-Y1
AN

Search area

(2) 2-point search: Detection of positional deviation in X and Y directions and
angle

Reference image a: Center coordinates (Xai, Ya1) Inspection image a: Center coordinates (Xa2, Ya2)

\Q\E\ i Reference image b: Center coordinates (b1, Yb1)
h \% Ya2—Yai . . .
| K — (Xb2, Yb2)

I iy

Xa2—Xail

' [Yb2—Yb1

Search area (image a)

Xh9_| b1 Seéich area (image b)
0: Angular deviation

[Measurement results]

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

- Image a positional deviation: Xa2 - Xa1, Ya2 - Ya1
- Center coordinates of image b: (Xb2, Yb2)

- Image b positional deviation: Xb2 - Xb1, Yb2 - Yb1
- Angular deviation 6

- The angular deviation 6 detected in the 2-point search mode will be used to correct
the rotation of the image in order to make measurements 1 to 4.
For details about rotation correction, see section 3-2, item [6] Position correction.




Positional Deviation Measurement

Setting the measurement programs (Page 1-10 to 1-11: Select "POSI-DEVIATION" (positional deviation
measurement) on the "MEAS SELECTION" line.)

4

[TYPE MEAS COND]

r 1. Select "MEAS-COND (Measurement
conditions)."

_

™~ o< ~-- 2> Position correction
[@MEASURE 0 CAM1 | [ POSI-DEVIATION] [(MEAS-COND)|NO (Pages 3-26 to 3-29)

iy L When "MEASUREO CAM1" is selected.

— A
N

)

N

[MEAS 0 CAM1 COND]
{®MEAS SELECTION  NO POSI-DEVIATION |

@COMPARE IMGS ~ NO COMPARE-IMGS(CAM182)-———————— ---COMPARE IMGS=> Pages 3-23 to 3-25
@CHNG GRAY LEBEL NO YES(00.0TIMES v+ y- CHNG-L INCRS-M)+-- > Page 3-14
@SPACE FILTER NO NUM-OF-TIMES 0(0~5) -~ ~+---2> Page 3-10

| OPS-MENU RETURN LOCK

i

[TYPE MEAS COND]

> ~
| @MEASURE 0 CAM1]  POSI-DEVIATION  [(MEAS-COND) NO |

)))

=~ A

IEAS CONDI :" ? EZ?S? a3|:e7>gistration number (0 to 7)
(DDTECT PRECISION  STANDARD HIGH ——---——————————— 1-T " and select a mode (1-point search.
(@REGISTER NO. 0(0~7) 1P-SCH 2P-SCH é<—_ etc.).

1P-EDGE 2P-EDGE 1P-SCH+1P-EDG Displayed when either "1P-SCH" or "1P-
@DTECT ANGL NO [YES(#15° #30° +45 360°)|—‘—[_ SCH+1P-EDGE" has been selected
@ANGLE UNIT 10 I%ou can 4s%e01fy angle range to detect).
®MDL 0 00 [o1 Jo2 Joa Jo4 Tos T o6 o7 [08 T 09 [10[ 11 [12 [13] 14[15 page -
®MDL 1 S[S|S|E|E|IX|X|X ' Display when the DTCT ANGE is

NUMERIC CALC s [X[E[E[X[X][X h setto "YES."5> page 4-7
OO X XXX X XXX XX XXX X 2. Enter S (gray search) or E (edge

i detection).
[

To measure the distance and
| angle, select this item and press
OPS-MENU RETURN LOCK EVALUATION|DSTRANGL| NUM-CALC OUT-COND | the SET key. 5> Chapter 14

@ Display example of setting the mode and the numerical calculation

Registration No. 00[01{02]|03]04/05|06|07({08]09]10{11 [12{13[14[15

(®Model 0 s[s|s|E[E[X[X[X

® Model 1 SIX|E|E[X|X|X|X X : No setting
NumericcalculationOO‘XXXXXXXXXXXXXX

Not performed
: 2-point edge, numerical calculation result No. 03:
Not performed
: 1-point search + 1-point edge, numerical
calculation result No. 02: Not performed
Registration No. 1: 1-point search, numerical calculation result No.
01: Performed
Registration No. 0: 2-point search, numerical calculation result No.
00:Performed

Registration No.

t Registration No. 4: 1-point edge, numerical calculation result No. 04:
3
2

Registration No.

|When S (gray search) is called for | |When E (edge detection) is called for
To the next page To page 4-4
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Positional Deviation Measurement

Continued from the previous page: When S (gray search) is called for

i

DREGISTERNO.  0(0~7) - & Pages 3-4 - ltems ® to (3 are displayed in the "2P-SCH"
(2MEAS SHAPE(MDLO) RECTANGLE X-LINE Y-LINE-' and 3-5 mode.
(®REF IMG(MDLO) NEW EXIST000(001~100)---- 5> See below ' - The datainitems @, & and @) vary
(@REF IMG ARE(MDLO) MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR according to the selection in item ().
REG DISP

Page 3-15 Selection Data displayed in | Data displayed

(®SEARCH ARE(MDLO) MOVE UP.L(216,200) LO.R(295,279) in item @ items @ and ® | in item @

®DTECT CRD(MDLO) CENTER FREE(255,239)

@CONTRPIXL(MDLO) T 2 3 ——————————————~ © Page37 , |RECTANGLE| UPL,LO.R 123
(®MEAS SHAPE(MDL1) RECTANGLE X-LINE Y-LINE X-LINE
(@REF IMG(MDL1) NEW EXIST000(001~100)---- &> See below V-LINE S.PT, E.PT 12
{OREF IMG ARE(MDL1) MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR!

REG DISP - Also the data in items (0), @ and @9 vary
()SEARCH ARE(MDL1) MOVE UP.L(216,200) LO.R(295,279) according to the selection in item (8).

{@DTECT CRD(MDL1) CENTER FREE(255,239)
@CONTR.PIXL(MDL1) 1 2 3

I
OPS-MENU RETURN LOCK EVALUATION i i

H Setting procedures for reference images
Described below are the procedures for model 0. (These procedures are the same for model 1.)
- To register a new reference image
1
o | _®REF IMG(MDLO) \M EXIST000(001~150)
@REF IMG ARE(MDLO) MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR
REG DISP

1. Move the cursor to "NEW" on the "(@REF IMG (MDLO)" item, and press the SET key.
2. Select the "@REF IMG ARE (MDLO0)" item and store the settings.

- To replace a stored reference image

When 150 reference images
1 have been stored.
@ REF IMG(MDLO) NI%‘EXISTOOO(OO1~150)
@REF IMG ARE(MDL0O) MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR

REG DISP\Z

1. Move the cursor to "EXIST" on the "@REF IMG (MDLO)" item, and press the SET key.

2. When you select a reference image number that is already registered using the left and right
keys (digit selection) and up and down keys, the reference image corresponding to that
number will be displayed on lower right of the screen. Press the SET key to select this
reference image.

Note: If you store a new reference image in the "@REF IMG ARE (MDLO0)" item after
selecting an existing image number in step 2 above, the reference image stored at the
selected number will be replaced.

H Maximum number of reference images that can be registered

Controller Maximum number of reference images

IV-S33M | 600 (when the total size of all the reference images is equal to 8
[V-S32M | screens or less in area.)

300 (when the total size of all the reference images is equal to 3

IV-S31M | screens or less in area.)

B An example of storing
- This is an example of a 2-point search when the detection shape is a rectangle.

Model 1
-------- |
Model 0~ . _______ | k/:/ ,
\,\ ! ! G ««—— Reference image (model 1)
E «—— Search area (model 1)

Search area __ !
(Model 0)

Reference image a |
(Model 0) | ‘ :

|Se|ect "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

To page 4-5.



Positional Deviation Measurement

Continued from page 4-2: When E (edge detection) is called for

(DREGISTERNO. 0(0~7) !

@DTCT SHAPE(MDLO) RECT(NO ARTIF ARTIF) LINE CIRC-L ELIP-L-—---~-1 o> Pages 3-4 to 3-6 and 3-13
(3)SEARCH DIR(MDL 0) MOVE UP.L(216.200) LO.R(295.279)

@DTCT MODE(MDLO) CHNG POINT DRK—BRT BRT- DRK CENTR(BRT DRK}—-—r—-——-— 2> Page 3-12
B)SEARCHDIR(MDLO) HORIZ(— —) VERT(| | ) -—=————- L

)

®AUTO REGL(MDLO) EXEC === —m—mmmm—mm o -
(7 THRESHOLD(MDLO)GRAYS.050(0~255) EDGE.W2(1~8)

FLAT.WO04(1°16)
(®REF COORD(MDL 0)SET KEY(256,240) ,
(@DTCT SHAPE(MDL1) RECT(NO ARTIF ARTIF) LINE CIRC-L ELIP-L
@SEARCH DIR(MDL 1) MOVE UP.L(216.200) LO.R(295.279)
@DTCT MODE(MDL1) CHNG POINT DRK—BRT BRT- DRK CENTR(BRT DRK
@SEARCH DIR(MDL 1) HORIZ(— —) VERT( | | )
{AUTO REGI.(MDL 1)EXEC
(A THRESHOLD(MDL1)GRAYS.050(0~255) EDGE.W2(1~8)

FLAT.WO04(1°16)
@REF COORD(MDL 1)SET KEY/(256,240)

OPS-MENU RETURN LOCK EVALUATION

]

- Each time the ESC key is pressed, the menu screen will change to display all items or to display
individual items, one at a time.
- The actual items displayed change according to the mode selected.

Mode Displayed items
1-point edge D to
2-point edge @ to (5
1-point search + 1-point edge | (1), (9 to

- The data displayed in item (B varies according to the selection made in item 2.

Selection in item (2) | Data displayed in item 5

RECT HORIZ (—<«) VERT ({ 1)
LINE START-PNT— END-PNT END-PNT — START-PNT
CIRC-L

CLOCK-WISE COUNTER-CW

ELIP-L
Also the data in item (9) varies according to the selection made in item ).

Select "EVALUATION" (or select "EVALUATION" on the [MEAS
COND] menu) and press the SET key.

]

To the next page
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Positional Deviation Measurement

Continued from page 4-3 or previous page

[EVALUATION COND]- === ——=————=————————————————————— k- = Page 3-16

(DREGISTER NO. 0(0~7) [TEST RESULT] [OUTPUT],

(@CONDITION SET RESET AUTO@+10%)

®X COORD.(MDLO0) 000.0~511.0 X0= 000.0 OK INO : |

@Y COORD.(MDLO0) 000.0~479.0 Y0= 000.0 OK I NO

(®x DEVIATE(MDLO) -511.0~+511.0  x0=+000.0 OK  NO - You can set the output destinations

®y DEVIATE(MDLO) -479.0~+479.0  y0=+000.0 OK NO : using the up and down keys.

(@MATCH LVL(MDLO) -10000~+10000 M0=+09000 OK ©NO ! (No, YO to Y7, C000 to C127) n

(®ANGULAR DEVIATE -180.0~+180.0  B0=+010.0 OK INO : ’ ’

(@X COORD.(MDL1) 000.0~511.0 X1= 000.0 OK ' NO |

{0Y COORD.(MDL1) 000.0~479.0 Y1= 000.0 OK :NO

@x DEVIATE(MDL1) -511.0~+511.0  x0=+000.0 OK i NO ,

@y DEVIATE(MDL1) -479.0~+479.0  y0=+000.0 OK 1 NO

@MATCH LVL(MDL1) -10000~+10000 M1=+09000 OK ! NO

(HTEST EXEd(WITH—POS|.W|THOUT—POS|.ADJj—u— Displayed only when one of the
measurements 1 to 4 has been

OPS-MENU RETURN _LOCK _ | selected.

-ltems (@ to @3 are displayed in the 2P-SCH (2-point search), 2P-EDGE (2-point edge) and 1P-

SCH + 1P-EDGE (1-point search + 1-point edge) modes.

- Lines (7 and @3 are displayed as follows when edge detection is selected.

I (?)SEARCH EDGE(MDL0) YES NO KO ---- When "1P-EDGE " or "2P-EDGE" is selected.

I @®SEARCH EDGE(MDL1) YES NO KO ---- When "2P-EDGE" or "1P-SCH + 1P-EDGE" is selected.

"When you want to select a numeric calculation

. Select "RETURN" to return to the [MEAS COND] menu, and then select |
| "NUM-CALC" and press the SET key. |
a T _ _ _= See "Chapter 15: Numerical Calculations” __ _ __|
'When you want to select a PC function |
| Select "RETURN" to return to the [MEAS COND] menu, and then select |
I"OUT-COND" and press the SET key. |
| 5> See "Chapter 16: PC Function” I

— —_— e — — e — —

| Return to the [MEAS COND] menu. |

Pressing the TRG/BRT key will start a measurement manually.
3> W When a 2 point search has been specified.

[Display of the measured (TYPEOQO) FIMG C1 L
results] VX.X
Final evaluation result OK
Measuring time > MEAS XXXXms 1999-08-01 10:30
Measurement program number > MEASURE 0 CAM1 POSI-DEVIATION
Registration number REGISTER NO(0~7)
Detection coordinates in the >[X0=176.0 OK
reference image for model 0 |Y0=3220 OK
{ho refbronce mage for model0 |7 X0=10000 OK e
_ ' ' __ Model 1
Degree of match with the Ly0=+0000 ~ OK moTmmm e " e
reference image for model 0 > MO0=+10000 OK , " !
Amount of angular deviation > B0=+001.7 OK : h '
Detection coordinates in the > X1=5340 OK ! AR :

reference image for model 1 Y1=4800  OK N
Amount of deviation from ———>[x1=+001.0 OK  t-o------- ' Model 0

the reference image for model 1 ly1=+001.0 OK

Degree of match withthe ——— > M1=+09999 OK
reference image for model 1

- xo~7 0000000 yo~7000000C0 — READY (I
CHG-MEA CHG-REG CHG-RST CHG-C1  CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS

The displays for other modes are shown in the next page.
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Positional Deviation Measurement

W 1-point search

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

[ Detection coordinates in the »[ X0=176.0  OK
reference image for model 0 LY0=322.0 OK

Amount of deviation from [x0=+0000  OK
tge referefnce in;agegoamodelo | y0=+000.0 OK
egree of match withthe | o .  ______
reference image for model 0 > MO0=+10000 OK |

I

\ 1
n | * Rotation angle B0=+002.6 OK ! ‘ !

\ 1

\ 1

_______

* Angle will be displayed when "DTECT ANGL" is set to "YES."

H 1-point search + 1-point edge

Registration number ———— > REGST NO. 0(0~7)
Detection coordinates in the [ X0=176.0  OK
reference image for model 0 LY0=322.0 OK
Amount of deviation from [x0=+000.0  OK
the reference image for model 0 | y0=+000.0 OK

Degree of match with the
reference image for model 0

Amount of angular deviation

» M0=+10000 OK
> B0=+001.7 OK

Coordinates in the detect [X1=5340  OK - oo |
point for model 1 L Y1=480.0 OK ! A
Amount of deviation in the rx1=+001.0 OK | 0 Pl
detect poti)nt fofr r:o?jel 1 y1=+001.0 OK Lo
The number of the detect -
point for model 1 t K1=1 OK
H 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
Amount of deviation in the [X0=+0000  OK
detect point for model 1 | y0=+000.0 OK Tt !
The number of the detect > KO=1 OK Ly
point for model 1 BO= X !
H 2-point edge
Registration number - REGST NO. 0(0~7)
Coordinates in the detect »[ X0=176.0  OK
point for model 0 LY0=322.0 OK
Amount of deviation in the [x0=+000.0  OK
detect pol;nt fofr rrr]wo%el 0 | y0=+000.0 OK
The number of the detect K
point for model 0 > KO=1 OK
Amount of angular deviation > B0=+001.7 OK cooT !
— [ I | I
Coordinates in the detect X1=534.0  OK ! Do !
point for model 1 LY1=480.0 OK e
Amount of deviation in the rx1=+001.0  OK I
detect point for model 1 | y1=+001.0 OK
The number of the detect > K1=1 OK
point for model 1 -




Positional Deviation Measurement

CAngIe detection)

You can detect the angle of an object by selecting 1P-SCH (1-point search) in the POSI-DEVIATION
item (measurement 0 to 4) .

(1) Angle detection by object shape

There are some objects whose angle cannot be detected, due to the shape of the object and the
compression level used for the gray scale search, as shown in the table below.

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 [TYPE MEAS COND] menu, select the "1P-SCH" or "1P-SCH+1P-EDGE" mode and then
select the "@DTECT ANGL" item. 5> See page 4-2.

[TYPE MEAS COND]
~ N
[@MEASURE 0 CAM1]  POSIDEVIATION  [(MEAS-COND)| NO
L ~
- . <
[MEAS COND] J/ 1 * When "YES" is selected on the
@DTECT PRECISION STANDARD H . DTSCT '?‘N?'- Itemt’hth?D%lE%l::'
@REGISTER NO. 0(0~7) 1P-SCH 2P-SCH Qﬁg%us&gﬂvvc’ﬁe?ﬂ Wiﬁ b
2 1P-EDGE 2P-EDGE 1P*SCH+1P-EDGE dissbld
| (©ODTECT ANGL NO™[YES(£15° +30° +45° 360°) | (The detection precision is fixed
™ @ANGLE UNIT 10 at STANDARD.)
BMDL 0 0] otT02]o3 [0+ 05 06] o7 T o8 00 10111 [12 [ 13] 14] 15
®MDL 1 S|S|S|E|E[X]|X |
NUMERIC CALC s|X[E[E[X[X[X
OOXXXXXXXXXXXXXXI
| OPS-MENU RETURN LOCK EVALUATION DST&ANGL NUM-CALC OUT-COND

1. Select the "1P-SCH" or "1P-SCH+1P-EDGE" mode.

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 "@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
DL Unit Rotation angle Quantity
range
1 ] -17,-16,-15,-14, « o o ¢ ¢ o o ¢ 114 115 +16, +17 35
e 3 | -21,-18,-15,-12, « « o o o o o o 112 415 418, +21 15
5 | -25,-20, -15, -10, -5, 0, +5, +10, +15, +20, +25 11
10 | -15,-10, 0, +10, +15 5

¢ To the next page



Positional Deviation Measurement

Rotation angle Reference image created
Ii:‘e:z::‘g:- Unit Rotation angle Quantity
2 -34,-32,-30,-28,¢ ¢ ¢ o o o ¢ o 128 130, +32, +34 35
3 -36, -33,-30, -27,¢ ¢ o o o o o o 427 430, +33, +34 25
+30° 5 -40, -35, -30, -25,¢ ¢ ¢ o o ¢ o o 125 430, +35, +40 17
6 -42,-36, -30, -24,¢ o o o o o o o 124 130, +36, +42 15
10 -30, -20, -10, 0, +10, +20, +30 7
3 -51,-48,-45,-42,¢ o o o ¢ o o o 4D 145 148, +51 35
+45° 5 -55, -50, -45, -40, ¢ * ¢+ o o ¢ o o 140, +45, +50, +55 23
10 -45, -40, -30, -20, -10, 0, +10, +20, +30, +40, +45 11
Zﬁgle 10 -170, -160, -150,+ « « « « « +150, +160, +170, +180 36

4. On the settings for the gray scale search conditions (page 4-3), register the object by surrounding
it with a square window, regardless of the shape of the object to be measured.

[Example]
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.

[When the angle range is set to +360°]

Reference image ' , ‘ o ‘ “ . v

0° 10° 20° 180°  -170° -10°
5. Specify a search area that is large enough to include various positional deviations of the object.

\ 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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(Chapter 5: Degree of Match Inspection

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]
jmmm———— | Searcharea @ | | . jeee;e--- |« Search area
Reference | i for positioning Reference ! i for positioning
image for —» T image for—;»D L
positioning :--—-——SIHARP positioning :______&' O @
- v
SERIAL NO. q| 2323
8F053G26 q Tl z22?
MODEL il w 50>
IV-S30 w2
Examples

Reference image
for checking >

Reference image
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

(DA gray search for the reference image for positioning is made.

@ Atter 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.




Degree of Match Inspection

Setting the measurement programs (page 1-10 to 11: Select "CHK-DEG-MATCH" (degree of
match inspection) on the "MEAS SELECTION" line, and press the SET key.)

4

[TYPE MEAS COND] —1. Select "MEAS COND (mesurement
a ~ conditions)."
[©MEASUREMENT 1]  [CHK-DEG-MATCH Ci] [(MEAS-COND)]
When "MEASUREMENT 1" is selected.
~ =
[MEASUREMENT1]
(DMEAS SELECTION NO POSI-DEVIATION CHK-DEG-MATCH |
INSPECT-LEAD  INSPECT-BGA/CSP
MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN-OBJ
POINT-MEAS MULTI-POSI MULTI-MATCHES |
(@SELECT CAMERA  CAMi CAM 2 CAMPARE-IMGS(CAM1)------- COMPARE-IMGS 2>pages 3-23 to 3-25
(@CHNG GRAY LEBEL  NO YES(00.0TIMES y+ y- CHNG-L INCRS-M)----2> Page 3-14
@SPACE FILTER NO NUM-OF-TIMES 0(0~5)-~~~-- &> Page 3-10
| OPS-MENU RETURN LOCK B B _ _ ,
[TYPE MEAS COND]
~ ;\}:i
| ®MEASUREMENT 1] [CHK-DEG-MATCH C1] (MEAS-COND)
[MEAS COND]
(DDTECT PRECISION  STANDARD HIGH--—=-==---—-==——--—~- T--5 Page 3-7

(@REGISTER NO.

(@SEARCH

@MATCHING
REGISTER NO.

®MDLO

®MDL1
NUMERIC CALC

| OPS-MENU RETURN LOCK EVALUATION [DST&ANGI NUM-CALC OUT-COND _ |

00(0~15) NO 1P-SCH 2P-SCH
YES NO
AVG-GRAY DIFF.ABS

00/01]02]03[04/05(06/07]08[09]10[11]12/13]14{15] |
S [S XX XX XX XXX X XXX X
XIS XXX XX XX XX XXX X |
OO X XXX XXX XXX XXX X

1. Enter a registration number (0 to 15), and
select a mode (1-point search or 2-point
search).

il<-2. Move the cursor to "S" (gray search

condition) and press the SET key.

To measure the distance and angle,
select this item and press the SET key.
5> Chapter 14

@® Example of setting (display) of mode and numerical calculation

Registration No.  [oo[ot ]2 03] o4] 5] 06[ 07] o8] 09 [10] 11 [12[13] 14] 15

(BModel 0 s|sX] X[ X[ X[ x| x| x| x|x] x| x]x]x]|x

®Model 1 XS XX XX XX XXX X[ X[X[X]X] X : No setting
Numeric calculation| OO X | X | X| X| X]| X]| X| X|X| X[ X|X]| X| X

T—Registration No.1: 2-point search, numerical calculation result No.01:
Performed

Registration No.0: 1-point search, numerical calculation result No.00:
Performed

Move the cursor to "S" (gray search condition) and press the SET key.

To the next page



Degree of Match Inspection

Continued from the previous page

!

(DREGISTERNO.  0(0~7) !

I
(©MEAS SHAPE(MDLO) RECTANGLE X-LINE Y-LINE--=-=-=-=-—-~~~ 5> Pages 3-4 and 3-5

®REFIMG(MDLO) NEW EXIST000(001~100)—-—-—-—-=-—-—-—--

@REFIMG ARE(MDLO) MOVE UP.L(216,200) LO.R(295,279) CONTRAST SR
REG DISP

(5)SEARCH ARE(MDLO)MOVE UP.L(216,200) LO.R(295,279)

®DTECT CRD(MDLO)CENTER FREE(255,239)

@CONTRPIXLIMDLO) 1 2 3-—=——=————————————————————————

(®MEAS SHAPE(MDL1) RECTANGLE X-LINE Y-LINE

@REFIMG(MDL1) NEW EXIST000(001~100)

(OREFIMG ARE(MDL1) MOVE UP.L(224,200) LO.R(287,279) CONTRAST SR
REG DISP |

([@SEARCH ARE(MDL1)MOVE UP.L(216,200) LO.R(295,279)

{@DTECT CRD(MDL1)CENTER FREE(255,239)

(YCONTR.PIXL(MDL1) 1 2 3

OPS-MENU RETURN LOCK EVALUATION

> Page 4-3 (The settings are the same as for

the positional deviation measurement.)

> Page 3-7

- When "YES" is selected on the
"(3®SEARCH" line of the [MEAS COND]
menu (page 5-2), "®), @ SEARCH ARE"
will be displayed.

When "NO" is selected, "), () SEARCH
ARE" will not be displayed.

- Items (8 to {3 are displayed in the "2P-SCH" mode.
- The data initems @), & and (?) vary according to the selection in item 2.

Selection in item (2) | Data displayed in items @) and 5

Data displayed in item @)

RECTANGLE UPL, LO.R 123
X-LINE 190
Y-LINE S.PT, E.PT

Also the data in items {0), @) and @3 vary according to the selection in item ().

H Example of recording

- Example of a 2-point search in a rectangular measurement window

The reference image for model 0 (positioning)

™~

. The detection coordinates for model 0 (positioning)
- «——— The search area for model 0 (positioning)
The reference image for model 1 (object to be measured)

The search area for model 1 (object to be measured)
The detection coordinates for model 1 (object to be measured)

- Example of when a horisontal line is selected as measurement shape

Crosshair cursor

(detection coordinates) Solid line (reference line) Dotted line (search line)

- Example of when a vertical line is selected as measurement shape

Crosshair cursor

(detection coordinates)  Solid line (reference line) Dotted line (search line)

J

’Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

i

5-3
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Degree of Match Inspection

Continued from the previous page

--&> Page 3-16

[EVALUATION COND] —=—=—=—=—=—=—=——————————————————|
(DREGISTER NO. 00(0~15) [TEST RESULT] [OUTPUT]
@CONDITION SET RESET AUTO@10% |
(3MATCH LVL(MDL0) -10000~+10000 M0=+09000 OK [NO

@X COORD.(MDL0)000.0~511.0  X0= 000.0 OK !NO

®Y COORD.(MDL0)000.0~479.0  YO= 000.0 OK INO ! C127)
®GRAY LVL(MDL0)000.0"255.0 GO= 116.0 OK iNO !

(DMATCH LVL(MDL1) -10000"+10000  M1=+09000 OK INO

®X COORD.(MDL1)000.0~511.0  X1=+000.0 OK NO !

(@Y COORD.(MDL1)000.0~479.0  Yi= 000.0 OK INO !

@GRAY LVL(MDL1)000.0~255.0 Gi= 100.0 OK INO i |

MTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

OPS-MENU RETURN LOCK.

I - ltems @ to 0 are displayed in the "2P-SCH" (2-point search) mode.

r . .
When you want to select a numeric calculation

]

- Select "RETURN" to return to the [MEAS COND] menu, and then select |

\
| "NUM-CALC" and press the SET key.
| 5> See "Chapter 15: Numerical Calculations"

'When you want to select a PC function

| Select "RETURN" to return to the [MEAS COND] menu, and then select

| "OUT-COND" and press the SET key.
| 5> See "Chapter 16: PC Function"

[ Return to the [MEAS COND] menu. |

]

Pressing the TRG/BRT key will start a measurement manually.

3> m When a 2 point search has been specified.

—r—You can set the output destinations using the
—up and down keys. (No, YO to Y7, C000 to

(TYPEOO)

~OK

[Display of the inspection results]
Final evaluation result
Measuring time
Measurement program number

>MEAS XXXXms 1999-08-01 10:30
> MEASUREMENT 1 CHK-DEG-MATCH

F.IMG C1 L
VX.X

Registration number

> REGISTER N00(0~15)

Degree of match with the > M0=+09878 OK
reference image for model 0 X0= 288.0 OK
Detection coodinate for model 0 —»{Y0= 190.0 OK
Average gray level in the P G0= 023.0 OK
reference image for model 0* l> M1=+09306 OK
Degree of match with the ——— | X1= 389.0 OK
reference image for model 1 *[Y‘I— 3550 OK
Detection coodinate for model 1— | - ’

. >G1= 023.0 OK
Average gray level in the

|_reference image for model 1*

xo~7 00000000 yo~700000O0O

CHG-MEA CHG-REG CHG-RST CHG-CH1

MODELO

MODELA1

READY []
CHG-C2 CHG-EVAL CUSTOM-MNU

OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS

* Average light level or difference in absolute value

Description
ﬁg;/ﬁtr?egveel Obtain average light level of the image in the area detected using the gray search.
Difference | Calculate the difference of the absolute values from the image detected using the
absolute gray search and the reference image. The result is light level difference. By
value obtaining this value, you can get an idea of the total change in light level.

Total light level difference = £ (Ni — Nt)
Ni : Light level of the captured image (contraction 3)
Nt : Light level of the reference image (contraction 3)

To select these items, use lines "@MATCHING" on the "MEAS COND" menu. o>page 5-2.
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( Chapter 6: Lead Inspection

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- / _bo , Dt | D2 _ [Lead inspection]
ment limit line 7 1 1 1 - Number of leads K
Lead — 5 _ o . - DO to D2: Distance
Kol | || KI|||-]|K2|||-|K3]|] |- between leads
R o - WO to W3: Lead width
Reference line -LO0to L3: Lead length
2l wo Wi w2 wa

- Inspection procedure

(1) Determine the measurement points (KO to K3) from the mid points of the leads and
the reference line.

@ 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 (W0 to W3) from the measure-
ment points.

6-1




Lead Inspection

Setting the measurement programs (pagesi1-10 to 1-11: Select "I
SELECTION" line, and press the SET key.)

2

D)

D)

[TYPE MEAS COND]

~
_

(MEAS-COND) | <~—

_

[ ®MEASUREMENT 1]

[INSPECT-LEAD C1]

NSPECT LEAD" on the "MEAS

— 1. Select "(MEAS-COND)."

When "MEASUREMENT 1" is selected.

_
N N

[MEASUREMENT1]

(DMEAS SELECTION NO POSI-DEVIATION CHK-DEG-MATCH I
INSPECT-LEAD INSPECT-BGA/CSP
MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN-OBJ
POINT-MEAS MULTI-POSI MULTI-MATCHES ,

(@SELECT CAMERA  CAM1 CAM 2 CAMPARE-IMGS(CAM1)---—--

(®CHNG GRAY LEBEL NO YES(00.0TIMES v+ y- CHNG-L INCRS-M) |~

NUM-OF-TIMES 0(0~5)————

@SPACE FILTER NO

D)

)

| OPS-MENU RETURN LOCK

i

- -COMPARE-IMGS=> Pages 3-23 to 3-25

‘> Page 3-14

-5 Page 3-10

r 1. Enter a register number (0 to 15),
and select "YES."

@ Setting (display) of items to be inspected

REGISTER NO. o0]ot] 0
(®MEAS OBJECT OloX]| ----- When item )
LEAD LENGTH OIX[X] ~ is displayed.
NUMERIC CALC OIX[X] \ “~--When EXTENSION MEAS
X : No setting \

-~-When CALC R
a circle is displ

|Select a register No. from those that have a circle.

l

To the next page

6-2

[TYPE MEAS COND]
- n
[@MEASUREMENT1]  INSPECT-LEAD Ci MEAS-COND L
A I\/
[MEAS COND] |

(DREGISTER NO. 00(0~15) NO YES
(@DTECT PRECISION STANDARD HIGH- - - ———— - "
REGISTER NO. 0001 [0203 04 |05] 060708 [ 09[10] 11] 12[13] 14| 15
(3MEAS OBJECT oo><><><><><><><><><><><><><><]_
LEAD LENGTH O XX XX X X XX X XXX XXX
NUMERIC CALC O XX XX X X X X XX X X XXX
|
| OPS-MENU RETURN LOCK EVALUATION NUM-CALC OUT_—COND_J

- > Page 3-7

2. Select the circle under the register

whose binary area conditions you

REGISTER NO. has set "YES," a circle

(see the next page) is set

to "LEAD-LENGTH," a circle is displayed.

ESULT (see page 15-6) is set to "YES,"
ayed.



Lead Inspection

Continued from the previous page

(DREGISTER NO. 00(0~15)

(@DTECT SHAPE RECT(ARTIFACT) LINE CIRC-L----|— 5> Pages 3-4 to 3-6 and 3-13
(®SEARCH AREA MOVE UP.L(224,208) LO.R(287,271)

@DTECT MODE CENTR(BRT DRK)~—-—-—=--~-~ ~1-- & Page 3-12

(5)SEARCH DIRECTION HORIZ(— —) VERT(| | )-=---

EXEC ——=———====—===——-~- sl
GRYS.050(0~255) EDGE.W2(1~8) -~
FLAT.WO04(1~16)
(®EXTENSION MEAS NO LEAD-LENGTH BALL-WIDTH
(@EXT.MEAS DIRECT VERT Y=+000
OPS-MENU RETURN LOCK EVALUATION B !
- Each time the ESC key is pressed, the menu screen will change to display all items or to display
individual items, one at a time.
- ltem is displayed when "RECT(ARTIFACT)" or "LINE" have been selected in item (2.
- ltem (9) is displayed when "LEAD-LENGTH" or "BALL-WIDTH" have been selected in item (8.
- The data in items (@) and (B vary according to the selection in item 2.

®AUTO REGIST
(@DTHRESHOLD

Selection in item (2)| Data displayed in item (3 Data displayed in item 5
RECT MOVE UP.L (224,208) HORIZ (- <)
LO.R (287,271) VERT (! 1)
LINE MOVE S.PT (224,240) START-PNT — END-PNT
E.PT (287,240) END-PNT—START-PNT
CIRC-L CENTER (256,240) CLOCK-WISE
RAD. (032) COUNTER-CW

l Example of settings
- Example when @DTECT MODE (detection mode) is set to "CENTR (BRT)" (center dark) and
(®)SEARCH DIRECTION (detection direction) is set to "HORIZ (horizontal)."

- Example

Center point

A B /p\

Ed - - I I I I I

’ o e _

width width‘
Brightness Difference in
light
A Direction B

when @DTECT MODE (detection

mode) is set to "CENTR (DRK)" (center dark) and

(®)SEARCH DIRECTION (detection direction) is set to "HORIZ (horizontal)."

A B —\ Center point
Edge " Eage rat Reference line
‘Wldth width
\
Brightness II%)@;fgttarence in

A Direction B

- Example when "LEAD LENGTH" is selected on "EXTENSION MEAS."

Decide the position

Lead length «—  using "EXT. MEAS

Measurement range
of lead length

DIRECT."

. Reference line

|Select "EVALUATION (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

To the next page
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Lead Inspection

Continued from the previous page

[EVALUATION COND] ———————————————————————————————— +-- > Page 3-16

(DREGISTER NO. 00(0~15) [TEST RESULT] [OUTPUT]

(QCONDITION SET RESET AUTO(+10%)

(@NUMBER OF OBJ 000~128 K= 000 oK INO | |

@DISTANCE 000.0~702.0 D=000.0 OK 1 NO —— You can set the output destinations
000.0 E . using the up and down keys.

®LEAD WIDTH  000.0~511.0 W=000.0 OK NO (No, YO to Y7, C000 to C127)
000.0 ! v

BLEAD LENGTH 000.0~511.0 L= 000.0 OK | NO !
oc0o0 T '

@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ) |

OPS-MENU RETURN LOCK

lrWhen you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select |
| "NUM-CALC" and press the SET key. |
8 T _ _ _= See "Chapter 15: Numerical Calculations” | |
'When you want to select a PC function ]
|- Select "RETURN" to return to the [MEAS COND] menu, and then select |

| "OUT-COND" and press the SET key. I
> See "Chapter 16: PC Function" I

| Return to the [MEAS COND] menu. |

Pressing the TRG/BRT key will start a measurement manually.

B Example when a straight line is selected as mesurement shape.

[Display of the (TYPEOO) F.IMG C1 L
inspection results] VXX
Final evaluation result——»OK
Measuring time »MEAS XXXXms 1999-08-01 10:30

Measurement program number —>MEASUREMENT 1 INSPECT-LEAD
Registration number for the

measurement conditions ————>REGISTER N0O(0~15)

Number of leads ——>K=005 OK

Dostance between leads »[D=048.0 OK

(muximum/minimum in pixels) | L 046.0 OK

Lead width »W=017.0 OK

(muximum/minimum in pixels) | - 016.0 OK
[=034.0 OK

Lead length >

(muximum/minimum in pixels) | - 032.0 OK

Xo~7 0000000 yo~700000000  READY [
CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS
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(" Chapter 7: BGA/CSP Inspection (IV-S32M/S33M) )

The BGA/CSP inspection is available on the IV-S32M/S33M controllers.

The center of gravity, area of each label, number of labels and fillet diameter are
measured using the binary label measurement function.

Applications | Inspection of BGA/CSP balls

Purpose

[Measurement of 6 balls]

Label 0 Label 1 Label 2

[Measurement results]

- Number of labels: K

- Area of each label: RO to R127

- Distance between centers of
gravity: (DX0, DYO0) to (DX127,
DY127)

- Fillet diameter: FX, FY

Examples

Label 3 Label 4 Label 5

- Inspection sequence

Y

Center of gravity

Image capture}— Binary —>Labeling (numbering)}
conversion measurement
|Area of each label || Ball size | [ Fillet diameter |
Distance between label >Ball-to-ball distance|

centers of gravity

>Number of balls |

7-1



BGA/CSP Inspection

Setting the measurement programs (pages 1-10 to 1-11: Select "INSPECT-BGA/CSP" on the "MEAS
SELECTION" line, and press the SET key)

[TYPE MEAS COND]

_

~_
o

[®MEASUREMENT 1]

[INSPECT-BGA/CSP C1 |

[(MEAS-COND)|<—— 1. Select (MEAS-COND).

D)

_
N

[MEASUREMENT1]
(DMEAS SELECTION
INSPECT-LEAD
(@SELECT CAMERA
B)CHNG GRAY LEBEL
@SPACE FILTER NO

| OPS-MENU RETURN LOCK

NO POSI-DEVIATION CHK-DEG-MATCH |
INSPECT-BGA/CSP

MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN-OBJ
POINT-MEAS MULTI-POSI MULTI-MATCHES |
CAM1 CAM 2 CAMPARE-IMGS(CAM1)~—~—~
NO YES(00.0TIMES v+ y- CHNG-L INCRS-M)+ -~ > Page 3-14
NUM-OF-TIMES 0(0~5) ———

g When "MEASUREMENT 1" is selected.

~

-- COMPARE IMGS=)> Pages 3-23 to 3-25

~~ o Page 3-10

i

[TYPE MEAS COND]

)))

| ® MEASUREMENT 1

2
~

~
INSPECT-BGA/CSP C1 MEAS-COND ,L
o

I

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

[MEAS COND] —— 1. Select a window type.
@WINDOW NORMAL BINARY-IMG-MASK<«—| | - BINARY-IMG-MASK > page 3-19
(@REGISTER NO. 0(0~3) NO YES 2. Enter a register number, and select
REGISTER NO. 0001 [02]03 |04 |05 06| 07|08 | o8] 10] 1] 12]13] 14[ 15 Y\llfvi he window tvoe has b t
i - en the winaow € Nas peen se
(©BINARY AREA COND |0]O|O|X : {0 "BINARY.IMG-MASK. " only register
NUMERIC CALC O O X | X[ X[ X[ XXX XXX | XX XX number 0 is available.

3. Select the circle under the register
whose binary area conditions you want

to set.

@Setting (display) of binary area conditions
NORMAL BINARY-IMG-MASK

@WINDOW
@REGISTER NO.

REGISTER NO.
(®BINARY AREA COND
NUMERIC CALC

0 NO YES

00(01{02(03|04| 05

ol T TT1----- When item 2) REGISTER NO. is set to
"YES," a circle is displayed.

O[OIXXX[X] -~~~ When CALC RESULT (see page 15-6) is

X: No setting set to "YES," a circle is displayed.

|Select any of the register numbers of binary area conditions with a circle. |

When WINDOW has been set
to "NORMAL"

To the next page

When WINDOW has been set to "BINARY-IMG-MASK"

To page 7-4



BGA/CSP Inspection

Continued from the previous page (when WINDOW has been set to "NORMAL")

(MDREGISTER NO. 0(0~3) ! (Reference pages)
(@MEAS SHAPER RECTANGLE CIRCLE ELLIPSE —----———+ -- D Pages 3-4 to 3-6
@MEASAREA  MOVE UP.L(224,20) LO.R(287,271)

@MASK NO. 0(0~3) .

(BMASK SHAPE  NO RECTANGLE CIRCLE ELLIPSE
®MASK AREA  MOVE UP.L(224,208) LO.R287,271)
@AUTO REGIST  EXEC(L LIMIT ONLY U&L LIMITS)---—-- 9 !
®TERESHOLD  U.LM255 L.LM100(0~255)-——~-~—--~-~——~ L--t-- 5> Page 3-8
@INVERTB/W  NO YES !
(OBINARY PROCESS FIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE} —- ©> Page 3-9

@)BINARY NOISE FILTNO EXPD— CONTR. CONTR— EXPD-~~-~F~- > Page 3-11
@NUM.OF FILT PASSEXPD.0  CONTR.0(0~5) |
BOUNDARY PROCESS VALID INVALID—================-~~ --- o> Page 3-8

@AREAFILTER  U.LM245760 L.LM00000(0~245760)
@NUM. OF DTECT X00 Y00(0~64) !
OPS-MENU RETURN LOCK EVALUATION B B N
- Each time the ESC key is pressed, the menu screen will change to display all items or to
display individual items, one at a time.
- The data in item (@) varies according to the selection in item 2.

Selection in item (2)| Data displayed in item (3

RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

The data in item (& varies according to the selection in item &).

Selection in item (5)| Data displayed in item ®

NO No data displayed
RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

W Mask area

The general area to be measured may contain an object that does not need to be measured. To
eliminate such an object from the measurements, a mask area is used.

. Measurement area

Object to be measured \\,‘
Mask area
O

M Area filter
This function is used to eliminate objects if their measured area is outside of the upper and lower
limits.

| Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

|

To page 7-5
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BGA/CSP Inspection

Continued from page 7-2 (when WINDOW has been set to "BINARY-IMG-MASK")

i

(Reference pages)

(1DMEAS SHAPE ~ RECTANGLE CIRCLE ELLIPSE--------- k—- c:> Pages 3-4 to 3-6
@MEASAREA  MOVE UP.L(224,208) LO.R(287,271)

@AUTO REGIST  EXEC(L LIMIT ONLY U&L LIMITS) ————-.

@THRESHOLD ~ U.LM255 L.LM100(0~255) —————-—-—-L—— %—- 2> Page 3-8

BINVERT B/W NO YES
®BINARY PROCESSFIXED THRESHOLD-ADJ(VAR-DIFF VAR- RATE)— > Page 3-9

(BINARY NOISE FILTNO EXPD—CONTR. CONTR— EXPD~-———|-—- = Page 3-11

@®NUM.OF FILT PASS EXPD.0 CONTR.0(0~5)

(©BOUNDRY PROCESSVALID INVALID ——— === === === === ———— k—- 2 Page 3-8

GOAREAFILTER  U.LM245760 L.LM000000(0~245760)

@NUM. OF DTECT X00 Y00(0~64) | - BINARY-IMG-MASK 2> pages 3-19 to 3-23
OPS-MENU RETURN LOCK EVALUATION } _J

- Each time the ESC key is pressed, the menu screen will change to display all items or to
display individual items, one at a time.

M Area filter
This function is used to eliminate objects if their measured area is outside of either the upper or
lower limits.

| Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

l

To the next page




BGA/CSP Inspection

Continued from page 7-3 or 7-4

@ When "NORMAL" is selected for the window.

—You can set the output destinations using

the up and down keys.
(No, Y0 to Y7, C000 to C127)

__ o Page 3-16

L You can set the output destinations using

the up and down keys.
(No, YO to Y7, CO00 to C127)

|
[EVALUATION COND] - === === === —————————————————————— ——-5> Page 3-16
(DREGISTER NO. 0(073) [TEST RESULT] [OUTPUT]
(QCONDITION SETRESET AUTO(+10%)
(3NUMBER OF OBJ 000~1024 K = 004 OK INO
@TOTAL AREA  000000~245760 A=005200 OK iNO !
(®OBJECT AREA 000000~245760 R=000110 OK INO |
000108 : —
®X DIRECT SPACE 000.0~511.0 DX=030.0 OK NO
029.0 | |
(DY DIRECT SPACE 000.0~479.0 DY=030.0 OK !NO !
028.0 ! P
®X FILLET WIDTH 000~511 FX= 010 OK INO
009 , '
QY FILLET WIDTH 000~479 FY=010 OK INO ! |
009
(OTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ) i
OPS-MENU RETURN LOCK ~ ~ _ _ i
@®When "BINARY-IMG-MASK" is selected for the window.
[EVALUATION COND] == === === === === ———————————— !
REGISTER NO. 0 [TEST RESULT] [OUTPUT]
(DCONDITION SET RESET AUTO(+10%)
(@NUMBER OF OBJ 000~1024 K = 004 OK INO : |
(3TOTALAREA  000000~245760 A= 005200 OK NO : |
@OBJECT AREA  000000~245760 R=000110 OK INO |
000108 : —
(®X DIRECT SPACE 000.0~511.0 DX=030.0 OK INO | .
029.0 | |
®Y DIRECT SPACE 000.0~479.0 DY=030.0 OK !NO !
028.0 ! P
(DX FILLET WIDTH 000~511 FX=010 OK INO
009 | Do
®Y FILLET WIDTH 000~479 FY= 010 OK 'NO
009
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ) |
OPS-MENU RETURN LOCK

- Before setting the upper and lower limits between which the evaluation result is
acceptable, execute item (0 ((@)TEST, and check the test results.

Select "RETURN" to return to the [MEAS COND] menu, and
select "NUM CALC" and press the SET key.

l

To the next page
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BGA/CSP Inspection

Continued from the previous page

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select |
"NUM-CALC" and press the SET key. I

r
I

I

| _ _ _=> SeeChapter 15: Numerical Calculations' _ _ _ __| |
'When you want to select a PC functon ‘
|- Select "RETURN" to return to the [MEAS COND] menu, and then select I

| "OUT-COND" and press the SET key. I
I 5> See "Chapter 16: PC Function" I

Return to the [MEAS COND] menu. |

Pressing the TRG/BRT key will start a measurement manually.

H Display example
[Display of the inspection results]| (TYPEOO) F.IMG C1 L
Final evaluation result ——— O K VXX
Measuring time MEAS XXXXms 1999-08-01 10:30

Measurement program number — MEASUREMENT 1 INSPECT-BGA/CSP
Registration number of

measurement condition ——— REGISTER NO(0~3)
OBJS K=006 OK
TOTAL-AREA ———— 1 A=008492 OK
OBJECT-AREA —————++ R=001450 OK
(Max./Min. : Number of pixels) 001383 OK
XDIRECTSPACE — 1 DX=138.2 OK
(Max./Min. : Number of pixels) 136.4 OK
Y DIRECT SPACE ——— 1 DY=409.6 = OK
(Max./Min. : Number of pixels) 407.8 OK
X FILLET WIDTH — 1 FX=031 OK
(Max./Min. : Number of pixels) 030 OK
Y FILLET WIDTH ———— FY=031 OK
(Max./Min. : Number of pixels) 030 OK

xo~7 0000000 yo~700000000 — READY [
CHG-MEA CHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS
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(Chapter 8: Area Measurement by Binary Conversion )

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

Setting the measurement programs (pages 1-10 to 1-11: Select "MEAS-BIN-AREA" (area
measuremment by binary conversion) on the "MEAS SELECTION" line, and press the SET key.)

D)

D)

[TYPE MEAS COND]

_

~_
o

[®MEASUREMENT 1]

|MEAS-BIN-AREA C1] (MEAS-COND) |[<———1. Select "(MEAS-COND)."

_
N~

[MEASUREMENTH]
(DMEAS SELECTION

(@SELECT CAMERA
(@CHNG GRAY LEBEL
@SPACE FILTER

| OPS-MENU RETURN LOCK

g When "MEASUREMENT 1" is selected.

~

NO POSI-DEVIATION CHK-DEG-MATCH I
INSPECT-LEAD INSPECT-BGA/CSP
MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN-OBJ
POINT-MEAS MULTI-POSI MULTI-MATCHES

CAM1 CAM 2 CAMPARE-IMGS(CAM1)------- COMPARE IMGS 2> Pages 3-23 to 3-25
NO YES(00.0TIMES y+ y- CHNG-L INCRS-M)--- > Page 3-14
NO NUM-OF-TIMES 0(0~5)~ =~~~ 2 page 3-10

i

A
~

A
~

[TYPE MEAS COND]

-

[ ®MEASUREMENT 1]

[ MEAS-BIN-AREA| C1 MEAS-COND

_
—

[MEAS COND]
DWINDOW
(@REGISTER NO.
REGISTER NO.
(@BINARY AREA COND
NUMERIC CALC

o
N

J—1 . Select a window type.

NUM-OF-MASKS(1 2 4) BINARY-IMG-MASKA - BINARY-IMG-MASK & page 3-19
00(0~15) NO YES . —2. Enter a register number, and select "YES.

- The register numbers that can be set var
00 01 0203040506 07 08 09 10 11 12 13 14 15 gist s that set vary

according to the window type setting.
OO0O00OXXXXXXXXXXX *,.'I_ (See the following table.)

OO XXXXXXAXXAXXKXXXX 3. Select the circle under the register whose

binary area conditions you want to set.

OPS-MENU RETURN LOCK EVALUATION NUM-CALC OUT-COND _j [(DWINDOW (2REGISTER NO.
Number of masks = 1 Oto 15
Number of masks = 2 Oto7
Number of masks = 4 0to3
@ Setting (display) of binary area conditions Binary image mask Only 0
(DWINDOW NUM-OF-MASKS (1 24) BINARY-IMG-MASK
(@REGISTER NO. 00(0 TO 15) NO YES
REGISTER NO. 00 01 02 03 04 05 06 07 08 09 . .
@ BINARY AREA COND|[O O O O -—- When item 2 REGISTER NO. is set to
NUMERIC CALG DO X X XXX XXX "YES," circles are displayed for the
: Tl selected registers.
X: No setting -- When CALC RESULT (see page 15-7)

is set to "YES," circles are displayed for
the selected registers.

Select any of the register numbers whose binary area conditions has a circle.

When NUM-OF-MASKS When NUM-OF-MASKS When BINARY-IMG-MASK
has been set to 1 has been setto 2 or 4 has been selected
To the next page To page 8-4 To page 8-5



Area Measurement by Binary Conversion

Continued from the previous page
(when WINDOW has been set to "NUM-OF-MASKS 1")

(PDREGISTER NO.  00(0~15) | (Reference pages)
(@MEAS SHAPE RECTANGLE CIRCLE ELLIPSE-—-—-——7 - Page 3-4 to 3-6

@MEAS AREA  MOVE UP.L(224,208) LO.R(287,271)
@MASK SHAPE NO RECTANGLE CIRCLE ELLIPSE X
®MASKAREA  MOVE UP.L(224,208) LO.R(287,271)
®AUTO REGIST  EXEC(L LIMIT ONLY U&L L|M|TS)——I X
@THRESHOLD ~ U.LM255 L.LM100(0~255) —-—--=~--1 -- > Page 3-8
®INVERTBW  NO YES
(@BINARY PROCESSFIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE)-- & Page 3-9

@BINRY NOISE FILT NO EXPD.—CONTR. CONTR— EXPD-1-- &> Page 3-11
@NUM. OF FILT PASSEXPD.0 CONTR.0(0~5)
OPS-MENU RETURN LOCK EVALUATION ) ]

- Each time the ESC key is pressed, the menu screen will change to display all items or to
display individual items, one at a time.
- The data in item @) varies according to the selection in item 2.

Selection in item (2)| Data displayed in item (3

RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032) u
ELLIPSE CENTER (256,240) RAD. (032,032)

The data in item (B varies according to the selection in item @).

Selection in item (4)| Data displayed in item 5

NO No data displayed
RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

W Area settings

- To specify an area, the screen must be in the freeze image mode.

- The binary image display after changing the screen from "freeze" to "through," and finally back
to "freeze," will be a binary image of the object that was captured the first time the IV-S30 was in
the "freeze" mode.

The binary image that is captured in the "freeze" mode the third time can be displayed when you
specify items @) to (0 in the settings.
M A registration example

- The area inside the measurement area
(excluding the mask area) is converted to

Q binary data.

O— |

Measurement area ——

— Mask area

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

To page 8-6
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Area Measurement by Binary Conversion

Continued from page 8-2 (when WINDOW has been set to "NUM-OF-MASKS 2 or 4")

i

(DREGISTER NO.  0(0~7) (Reference pages)

(@®MEAS SHAPE ~ RECTANGLE CIRCLE ELLIPSE------- L-. 5> Pages 3-41t03-6

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

@MASK NO. 0(0~3) —=====—=mmmmm e m ~== When the number of masks is 2, select 0 (0~1).

(B®MASK SHAPE ~ NO RECTANGLE CIRCLE ELLIPSE .
@®MASKAREA  MOVE UP.L(224,208) LO.R(287,271)
@AUTO REGIST  EXEC(L LIMIT ONLY U&L LIMITS)-~~

®THRESHOLD  U.LM255 L.LM100(0~255) ——-——-——~- L--L-- > Page 3-8
©@INVERT B/W NO YES

(BINARY PROCESSFIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE)--- > Page 3-9
{BINRY NOISE FILT NO EXPD— CONTR. CONTR— EXPD.---- > Page 3-11

@NUM. OF FILT PASSEXPD.0 CONTR.0(0~5)
OPS-MENU RETURN LOCK EVALUATION ) !

[N

- Each time the ESC key is pressed, the menu screen will change to display all items or to
display individual items, one at a time.
- The data in item (@) varies according to the selection in item ).

Selection in item (2)| Data displayed in item 3

RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

The data in item B varies according to the selection in item 5.

Selection in item (5)| Data displayed in item ®&

NO No data displayed
RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

W Area settings

- To specify an area, the screen must be in the freeze image mode.

- The binary image display after changing the screen from "freeze" to "through," and finally back
to "freeze," will be a binary image of the object that was captured the first time the IV-S30 was in
the "freeze" mode.

The binary image that is captured in the "freeze" mode the third time can be displayed when you
specify items @) to {0 in the settings.
M A registration example

- The area inside the measurement area
(excluding the mask area) is converted to

Q binary data.

O— |

Measurement area ——

—— Mask area

| Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

|

To page 8-6
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Area Measurement by Binary Conversion

Continued from page 8-2 (when WINDOW has been set to "BINARY-IMG-MASK")

Before making this setting, you have to select @MASK BINARY IMG" on the [IMG PRE-PROCESS] menu.
=> See page 3-19 to 22.

(Reference pages)
(DMEAS SHAPE ~ RECTANGLE CIRCLE ELLIPSE------- -|—— 2> Pages 3-4 to 3-6

@MEAS AREA  MOVE UP.L(224,208) LO.R(287,271) |
(@AUTO REGIST ~ EXEC(L LIMIT ONLY U&L LIMITS) - -~

@THRESHOLD U.LM255 L.LM100(0~255)-—-—-—-—-—- +--F--> Page 3-8
®INVERT B/W NO YES '

®BINARY PROCESSFIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE) - --5> Page 3-9
@BINRY NOISE FILT NO EXPD.—CONTR. CONTR— EXPD.--+-- 2> Page 3-11

(®NUM. OF FILT PASSEXPD.0 CONTR.0(0~5)

OPS-MENU RETURN LOCK EVALUATION ) .

- Each time the ESC key is pressed, the menu screen will change to display all items or to
display individual items, one at a time.
- The data in item (2) varies according to the selection in item (.

Selection in item()| Data displayed in item 2

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

CIRCLE CENTER (256,240) RAD. (032)

ELLIPSE CENTER (256,240) RAD. (032,032) u

| Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

|

To the next page




Area Measurement by Binary Conversion

Continued from page 8-3, 8-4, or 8-5

@® When WINDOW has been set to "NUM-OF-MASKS 1"

@® When WINDOW has been set to "NUM-OF-MASKS 2"

i-- Change the display of items 3 to
from REGISTERO0O to 07" to
REGISTERO8 to 15."

using the up and down keys.
(NO, Y0 to Y7, C000 to C127)

[EVALUATION] --5)> page 3-167 == ================—————--
DCHNG REG-—-——-——-—-~ I [TEST RESULT] [OUTPUT]
(@CONDITION SET RESET AUTO(+10%)
@REGISTER00 000000~245760  A00=000200 OK NO
@REGISTERO1 000000~245760  A01=000201 OK INO !
BREGISTER02 000000~245760  A02=000202 OK INO
®REGISTER03 000000~245760  A03=000203 OK NO !
(DREGISTER04 000000~245760  A04=000204 OK INO |
(®REGISTER05 000000~245760  A05=000205 OK iNO !
(@REGISTER06 000000~245760  A06=000206 OK INO !
(OREGISTER07 000000~245760  A07=000207 OK INO !
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)
OPS-MENU RETURN LOCK

@@TEST

[EVALUATION] - — === === == === == ————— r--
[TEST RESULT] [OUTPUT]
(DCONDITION SETRESET AUTO(10%)
@REGISTER00 000000~245760  A00=000200 OK INO
@REGISTERO1 000000~245760  A00=000201 OK iNO !
@REGISTER02 000000~245760  A00=000202 OK INO !
GREGISTER03 000000~245760  A00=000203 OK NO !
@REGISTER04 000000~245760  A00=000204 OK NO !
(DREGISTER05 000000~245760  A00=000205 OK INO |
®REGISTER06 000000~245760  A00=000206 OK NO !
(©REGISTER07 000000~245760  A00=000207 OK INO !

EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

> page 3-16

You can set the output destinations

using the up and down keys.
(NO, Y0 to Y7, C000 to C127)

OPS-MENU RETURN LOCK

® When WINDOW has been set to "NUM-OF-MASKS 4"
[EVALUATION] == == === == == === === === — oo F--2 page 3-16

®TEST

EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

[TEST RESULT] [OUTPUT] |
(DCONDITION SET RESET AUTO(+10%)
(@REGISTER00 000000~245760 A00=000200 OK ENO -
(®REGISTERO01 000000~245760 A00=000201 OK INO ;
@REGISTER02 000000~245760 A00=000202 OK ENO :—— You can set the output destinations
(®REGISTER03 000000~245760 A00=000203 OK NO

using the up and down keys.
(NO, Y0 to Y7, C000 to C127)

OPS-MENU RETURN LOCK

® When WINDOW has been set to "BINARY-IMG-MASK"
[EVALUATION] — === === - == ————————— - - 2> page 3-16

[TEST RESULT] [OUTPUT]
(DCONDITION SET RESET AUTO(+10%)
(@REGISTER  000000~245760  A00=000200 OK INO__i—— You can set the output destinations
using the up and down keys.
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ) . (NO, Y010 Y7, C000 to C127)
OPS-MENU RETURN_LOCK

and press the SET key.

Select "RETURN" to return to the [MEAS COND] menu, and select "NUM-CALC"

V¥

To the next page
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Area Measurement by Binary Conversion

Continued from the previous page

_1

When you want to select a numeric calculation

- Select "RETURN" to return to the [MEAS COND] menu, and then select |
"NUM-CALC" and press the SET key. |
____ _=> See"Chapter 15: Numerical Calculations” |
'When you want to select a PC function ‘
|- Select "RETURN" to return to the [MEAS COND] menu, and then select |
| "OUT-COND" and press the SET key. I
I ©> See "Chapter 16: PC Function" I

Return to the MAIN OPS MENU. |

r
I

Pressing the TRG/BRT key will start a measurement manually.

EDisplay example

[Display of the
measured results]

Final evaluation result
Measuring time

(TYPEOO)

— 0K

MEAS XXXXms 1999-08-01 10:30

Measurement

MEASUREMENT 1 MEAS-BIN-AREA

program number

" 01
" 02
" 03
" 04
" 05
" 06
" 07
in the measurement condition
(Number of pixels)

*The areas will not be displayed
for any unspecified registration
numbers.

[Area for registration number 00 —

—~ A00=005253 OK
~ A01=002674 OK
~ A02=003200 OK
~ A03=001884 OK
— A04=
- A05=
—~ A06=
~ AQ7=

xo~7 0000000 yo~700000000
CHG-MEA CHG-REG CHG-RST CHG-C1

F.IMG C1 L
VXX

READY []
CHG-C2 CHG-EVAL CUSTOM-MNU

OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS




(Chapter 9: Object Counting by Binary Conversion )

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]

/O O - Number of objects/total area
Objects < O
Examples \O Q

- Inspection sequence

Convertitto a |_,| Measure the number of

Capture an image |— binary image objects/total area
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Object Counting by Binary Conversion

Setting the measurement programs (pages 1-10 to 1-11: Select "CNT-BIN-OBJ" (object counting by
binary conversion) on the "MEAS SELECTION" line, and press the SET key.)

4

[TYPE MEAS COND]

_ —
o

[(©®MEASUREMENT 1 |  [CNT-BIN-OBJ C1]| [(MEAS-COND)|<—— 1. Select "(MEAS-COND)."
g When "MEASUREMENT 1" is selected.

_
N\ ~

D)

D)

g

[MEASUREMENTI]
(DMEAS SELECTION NO POSI-DEVIATION CHK-DEG-MATCH |

INSPECT-LEAD  INSPECT-BGA/CSP

MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN-OBJ

POINT-MEAS MULTI-POSI MULTI-MATCHES |
(@®SELECT CAMERA  CAM1 CAM 2 CAMPARE-IMGS(CAM1)----|- COMPARE IMGS 5> Pages 3-23 to 3-25
(B)CHNG GRAY LEBEL NO YES(00.0TIMES y+ y- CHNG-L INCRS-M) - -- 5> Page 3-14
@SPACE FILTER NO NUM-OF-TIMES 0(0~5)- =~~~ &> Page 3-10

| OPS-MENU RETURN LOCK

i

[TYPE MEAS COND] JV
~ ~
|@MEASUREMENT 1 | CNT-BIN-OBJ (MEAS-COND) ,JV
~ ~Z
]
[MEAS COND] | r 1. Select a window type.
®WINDOW NORMAL BINARY-IMG-MASK i - BINARY-IMG-MASK > page 3-19
(@REGISTER NO. 0(0~3) NO YES — 2. Enter a register number, and select "YES."
REGISTER NO. o0 [o1 [0z Jos Jou T o5 o6 078 [os 10 [ 11] 12 [13 [ 4] 15 - When WINDOW is set to "BINARY-IMG-
olololx | MASK," only register No.0 can be selected.
(®BINARY AREA COND 1 L—3. Select the circle under the register whose
NUMERIC CALC O[OX XXX XXX XXX XXX X | binary area conditions you want to set.
OPS-MENU RETURN LOCK EVALUATION NUM-CALC OUT-COND |

@ Setting (display) of binary area conditions

DOWINDOW NORMAL BINARY-IMG-MASK
(@REGISTER NO. 0 NO YES
REGISTER NO. AILURAT 10015 When item @) REGISTER NO. is set to "YES,"
(®BINARY AREA COND O a circle is displayed for the selected reigisters.
NUMERIC CALC OO X[ X|X|X| -—-———— When CALC RESULT (see page 15-7) is set to
X : No setting "YES," circles are displayed for the selected
registers.

|Select any of the register numbers of binary area with circles.

When WINDOW has been When WINDOW has been
set to "NORMAL" set to "BINARY-IMG-MASK"
To the next page To page 9-4



Object Counting by Binary Conversion

Continued from the previous page (when WINDOW has been set to "NORMAL")

(DREGISTER NO.  0(0~7) ' (Reference pages)
(@MEAS SHAPE ~ RECTANGLE CIRCLE ELLIPSE--——-—f-————- 2> Pages 3-4 to 3-6
(®MEAS AREA MOVE UP.L(224,208) LO.R(287,271)

@MASK NO. 0(0~3)

BMASK SHAPE  NO RECTANGLE CIRCLE ELLIPSE
®MASK AREA MOVE UP.L(232,216) LO.R(279,263)
@AUTO REGIST  EXEC(L LIMIT ONLY U&L LIMITS)---— A
(®THRESHOLD U.LM255 L.LM100(0~255) ————-—--~ -l > Page 3-8
@INVERT B/W NO YES !
{BINARY PROCESS FIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE)---—-—-—- > Page 3-9
{BINRY NOISE FILT NO EXPD.—CONTR. CONTR— EXPD--1---—--~- > Page 3-11
@NUM. OF FILT PASS EXPD.0 CONTR.0(0~5)
(3BOUNDARY PROCESS VALID INVALID==============——F—————- 5 Page 3-8
(AREA FILTER U.LM245760 L.LM000000(0™245760) X
OPS-MENU RETURN LOCK EVALUATION B ]

- Each time the ESC key is pressed, the menu screen will change to display all items or to
display individual items, one at a time.
- The data in item (@) varies according to the selection in item 2.

Selection in item (2)| Data displayed in item 3

RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

The data in item &) varies according to the selection in item (3.

Selection in item (5)| Data displayed in item ®

NO No data displayed
RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

B Area settings

- To specify an area, the screen must be in the freeze image mode.

- The binary image display after changing screen from "freeze," then to "through," and finally back
to "freeze," will be a binary image of the object that was captured the first time the 1V-S30 was in
the "freeze" mode.

The binary image that is captured in the "freeze" mode the third time can be displayed when you
specify items ) to (4 in the settings.
B Mask area
The general area to be measured may contain an object that does not need to be measured. To
eliminate such an object from the measurements, a mask area is used.
. Measurement area

Object to be measured —

L Mask area
M Area filter
This function is used to eliminate objects if their measured area is outside of the upper and lower
limits.

B A registration example

Measurement area - The inside of the measurement area
(Rectangle) T Q (excluding the mask area) is converted to
9 @) binary data.
Mask area— Q
(Rectangle)

| Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

¥

To page 9-5




Object Counting by Binary Conversion

Continued from page 9-2 (when WINDOW has been set to "BINARY-IMG-MASK")

OPS-MENU RETURN LOCK_EVALUATION

(Reference pages)

(DMEAS SHAPE RECTANGLE CIRCLE ELLIPSE ------------- t--2> Pages 3-4 to 3-6
(®MEAS AREA MOVE UP.L(224,208) LO.R(287,271) '

(®THRESHOLD U.LM255 L.LM100(0~255)-----=-==-=-==-=--=- --2> Page 3-8
@)INVERT B/W NO YES |

(®BINARY PROCESS ~ FIXED THRESHOLD ADJ(VAR-DIFF VAR-RATE) --{-- 2> Page 3-9
®BINARYNOISEFILT ~ NO EXPD.—~CONTR. CONTR—EXPD ------- -- 2> Page 3-11
(?NUM.OF DTECT EXPD.0 CONTR.0(0~5)

(®BOUNDARY PROCESS VALID INVALID -----=-=-==-=-==-==-=--z-zmon -- ©> Page 3-8
(©AREA FILTER U.LM245760 L.LM000000(0~245760) '

- BINARY-IMG-MASK > pages 3-19 to 3-23

- Each time the ESC key is pressed, the menu screen will change to display all items or to

display individual items, one at a time.

- The data in item (@) varies according to the selection in item ().

Selection in item (1)| Data displayed in item @
RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

W Area filter

This function is used to eliminate objects if their measured area is outside of the upper and lower

limits.

| Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

i

To the next page
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Object Counting by Binary Conversion

Continued from page 9-3 or 9-4

[EVALUATION COND] — = === === === === === ——— \-- > Page 3-16
[TEST RESULT] [OUTPUT]
(DCONDITION SET RESET AUTO(«10% |
(2AMOUNT OF REGO 0000~3000 K0=00004 OK NO
(3®TOTAL AREA 000000~245760 A0=000200 OK I NO :
(®)AMOUNT OF REG1 0000~3000 K1=00004 OK NO | !
®TOTAL AREA 000000~245760 A1=002001 OK NO ‘——You can set the output destinations
(®AMOUNT OF REG2 0000~3000 K2=00004 OK INO using the up and down keys.
(@TOTAL AREA 000000~245760 A2=002002 OK I NO : | (NO, Y0 to Y7, C000 to C127)
(8®AMOUNT OF REG3 0000~3000 K3=00004 OK : NO
@TOTAL AREA 000000~245760  A3=002003 OK iNO I |
(OTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

OPS-MENU RETURN LOCK ) B B B B )
I - Before setting the upper and lower limits between which the evaluation result is

acceptable, execute item "@OTEST," and check the test results.

When you want to select a numeric calculation

- Select "RETURN" to return to the [MEAS COND] menu, and then select |
! "NUM-CALC" and press the SET key. |
L [ _ _ _= See "Chapter 15: Numerical Calculations” | |
'When you want to select a PC function ]
|- Select "RETURN" to return to the [MEAS COND] menu, and then select |
| "OUT-COND" and press the SET key. I
| 5> See "Chapter 16: PC Function” I

o R e -
[Return to the MAIN OPS MENU.|

Pressing the TRG/BRT key will start a measurement manually.

.
I

H Display example

Display of the
|[11ea|;ur¥ed results] (TYPEQOD) F.IMG 3;( )Iz
Final evaluation resut —— OK
Measuring time MEAS XXXXms 1999-08-01 10:30
Measurement MEASUREMENT 1 CNT-BIN-OBJ
program number
_[K] of resistration number 0 —— K0=00006 OK

(Al " 0 — A0=015781 OK

Kl " 1 ———— 1 K1=00020 OK

[A] " 1 —— A1=087620 OK

K] " 2 K2=00010 OK

[A] " 2 — A2=042680 OK

K] " 3— K3=

[A] " 3— A3=
|in the measurement condition

[K]I=NUMBER OF OBJECTS

[AI=TORAL AREA xo~700000000 vo~700000000  READY O

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

- Areas will not be displayed for
unspecified registration numbers.



(Chapter 10: Object Identification by Binary Conversion)

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 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.

Aoplicati Counting the number of food products or parts, measuring the angle of rotation or
PPIICatoNS | 4, center of gravity of parts, and measuring the size of food products
[Measurement of 6 objects]
[Measurement results]
/Q No.t No2 - Object identification (labeling
0 No3 and numbering), number of
. O objects present, total area.
Objects < - Area, center of gravity, main
E \O No4 No5 No6 axis angle, fillet diameter,
xamples O :
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

10-1



Object Identification by Binary Conversion

Setting the measurement programs (pages 1-10 to 1-11: Select "LABEL-BIN-OBJ" (object identifcation
by binary conversion) on the "MEAS SELECTION" line, and press the SET key)

[TYPE MEAS COND]

[OMEASUREMENT 1]  [LABELBINOBJ C1 [(MEAS-CONDJ«—— 1. Select "(MEAS-COND)."
A —_ When "MEASUREMENT 1" is selected.
[MEASUREMENT1]

(DMEAS SELECTION NO POSI-DEVIATION CHK-DEG-MATCH I
INSPECT-LEAD INSPECT-BGA/CSP
MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN-OBJ
POINT-MEAS MULTI-POSI MULTI-MATCHES!

@SELECT CAMERA  CAM1 CAM 2 CAMPARE-IMGS(CAM1)----{- COMPARE IMGS > Pages 3-23 to 3-25
(@CHNG GRAY LEBEL  NO YES(00.0TIMES v+ y- CHNG-L INCRS-M)\-- &> Page 3-14
@SPACE FILTER NO NUM-OF-TIMES 0(0~5)---1- &> Page 3-10

| OPS-MENU RETURN LOCK _ ) } ; ]

\ 4

’L[TYPE MEAS COND]

| ®MEASUREMENT 1] LABEL-BIN-OBJ|C1 (MEAS-COND)

~
—

’,1_ Set MEAS GRAVITY CENTER to "YES" or "NO."

(UMEAS GRAV CENTR NO YES 3. Enter a register number, and select "YES."
@WINDOW NORMAL BINARY-IMG-MASK ~———— [ - When WINDOW is set to "BINARY-IMG-MASK,"
(®REGISTER NO. 0(073) NO YES only register No.0 can be selected.
@LABEL ORDER SCAN-ORDER SIZE-ORDER CENT-GRAVITY-ORDER<1—— 4. Select a label order. 5> page 3-9*
®BINARY CHARACTER AX.ANGL:NO FILT:NO CIRC-L:NO MID-PNT:NO-<——5. For binary characteristics, select "NO" or "YES"
REGISTER NO. 00 07 02 03 04 05 06 07 08 09 10 11 12 13 14 15, using the up and down keys, and press the SET
®BINARY AREA COND [O O O X < . Ley. , . ,
NUMERIC CALC 0 OX XXX AKX X KXAKXKAXX 6. Select the circle of the registers whose binary
! area conditions you want to set.
To measure the distance/angle and ®HMEAS GRAV
OPS-MENU RETURN LOCK EVALUATION [DSTRANGL|NUM-CALC OUT-COND | CENE is "YES," select this item and press the SET
. . . - key. Chapter 14
@ Setting (display) of binary area conditions * ltems @ and ®) will be displayed
@WINDOW NORMAL BINARY-IMG-MASK when item @) is set to "YES."
REGISTER NO. 00{01|02]|03|04| 05
®BINARYAREACOND O] | [ | | [~ When item (@ REGISTER NO. is set to "YES,"
a circle is displayed for the selected registers.
NUMERIC CALC OO[XIXIXIX] _______Z= When CALC RESULT (see page 15-7)
X : No setting is set to "YES," circles are displayed for

. . . o the selected registers.
@ Measuring center of gravity, binary characteristic

- Center of gravity, main axis angle, and center

Center of gravity (X1, Y1) - Fillet width 3
(0, 0) X1 - Calculated from the area and the position of each object. 5
’ <. - (X1, Y1)=(=x/N, Sy/N) N: Area e
Y| e Main axis angle £
(\5‘ - Angle between the longitudinal and horizontal directions _ s
. k)
(511, 479) Fillet width (horizontal) i
-The "MID-PNT" refers to the center point of
horizgntal or vertical fillet curves. - Peripheral
. | Gravity L- Gravity center
Vertical center y — Center point
fillet =
diameter| L Spindle] ~ Spindle
g)r?sle axis The number of pixels in
9 angle the boundary line of an
Horizontal fillet object
diameter ) , . (stepped are counted as
By the combined use of the center point and the center of gravity, a workpiece’ X+/2 pixels)

orientation can be measured even when it cannot be evaluated by its spindle axis

|Select any of the register numbers of binary area conditions with circles.

|When WINDOW has been set to "NORMAL" When WINDOW has been set to "BINARY-IMG-MASK"

¥

To the next page To page 10-4
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Object Identification by Binary Conversion

Continued from the previous page (when WINDOW has been set to "NORMAL")

(DREGISTER NO. 0(0~3) (Reference pages)
(@MEAS SHAPE  RECTANGLE CIRCLE ELLIPSE - -------—- -5 Pages 3-4 to 3-6
(B®MEAS AREA  MOVE UP.L(224,208) LO.R(287,271) |

@MASK NO. 0(0~3)

(BMASK SHAPE  NO RECTANGLE CIRCLE ELLIPSE
®MASK AREA  MOVE UP.L(224,208) LO.R(287,271) !
@AUTO REGIST  EXEC(L LIMIT ONLY U&L LIMITS)-~-~~ -

®THRESHOLD  U.LM255 L.LM100(0~255)-————————~—~— L_-L_.=> Page3-8
@INVERTBW  NO YES

@BINARY PROCESS FIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE) - - - -~ - £ Page 3-9
@BINRY NOISE FILT NO EXPD— CONTR. CONTR— EXPD.— - - - r--2> Page 3-11
@NUM. OF FILT PASSEXPD.0 CONTR.0(0~5)

3BOUNDARY PROCESS VALID INVALID -~~~ —————————__| -2 Page 3-8

@AREA FILTER  U.LM245760 L.LM000000(0™245760) !
OPS-MENU RETURN LOCK EVALUATION i J

- Each time the ESC key is pressed, the menu screen will change to display all items or to
display individual items, one at a time.
- The data in item @ varies according to the selection in item @).

Selection in item (2)| Data displayed in item @

RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

The data in item &) varies according to the selection in item ®.

Selection in item (5)| Data displayed in item ©&

NO No data displayed
RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

W Area settings

- To specify an area, the screen must be in the freeze image mode.

- The binary image display after changing screen from "freeze," then to "through," and finally back
to "freeze," will be a binary image of the object that was captured the first time the IV-S30 was in
the "freeze" mode.

The binary image that is captured in the "freeze" mode the third time can be displayed when you
specify items @) to (9 in the settings.
B Mask area

The general area to be measured may contain an object that does not need to be measured. To
eliminate such an object from the measurements, a mask area is used.
— Measurement area

Object to be measured \\_,.
o Mask area
W Area filter

This function is used to eliminate objects if their measured area is outside of the upper and lower
limits.
B A registration example

Measurement area - The inside of the measurement area
(Rectangle) ) O (excluding the mask area) is converted to
O binary data.
Mask area—| Q
(Rectangle)

| Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

4

To page 10-5

10-3



Object Identification by Binary Conversion

Continued from page 10-2 (when WINDOW has been set to "BINARY-IMG-MASK")

i

, (Reference pages)

2@MEAS AREA MOVE UP.L(224,208) LO.R(287,271)

®INVERT B/W NO YES

(®NUM. OF FILT PASS EXPD.0 CONTR.0(0~5)

@AREAFILTER  U.LM245760 L.LM000000(0~245760)
OPS-MENU RETURN LOCK EVALUATION

®AUTO REGIST  EXEC(L LIMIT ONLY U&L LIMITS) -~
@THRESHOLD  U.LM255 L.LM100(0~255)-—————--~— L——-

(9BOUNDARY PROCESS VALID INVALID--—--—-———-————————~-

(DMEAS SHAPE RECTANGLE CIRCLE ELLIPSE-------- ~- 5 Pages 3-4 to 3-6

- > Page 3-8

®BINARY PROCESS FIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE)- - 5> Page 3-9
@BINRY NOISE FILT NO EXPD. CONTR. CONTR. EXPD.--+-> Page 3-11

+- 5> Page 3-8
- BINARY-IMG-MASK 2> pages 3-19 to 3-22

1

- Each time the ESC key is pressed, the menu screen will change to display all items or to

display individual items, one at a time.

- The data in item ) varies according to the selection in item (D).

Selection in item (1)| Data displayed in item 2
RECTANGLE MOVE UP.L (224,208) LO.R (287,271)
CIRCLE CENTER (256,240) RAD. (032)
ELLIPSE CENTER (256,240) RAD. (032,032)

W Area filter

This function is used to eliminate objects if their measured area is outside of the upper and lower

limits.

| Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND] menu) and press the SET key.

4

To the next page
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Object Identification by Binary Conversion

Continued from page 10-3 or 10-4

¥

[EVALUATION COND] — === === === === === ————————————————— - 2 Page 3-16
{DREGISTER NO. 0(0~3) [TEST RESULT] [OUTPUT] ! - When "BINARY-IMG-MASK" is selected for
(@CONDITION SET RESET AUTO(+10%) . the window type, only register number 0 is
(3NUMBER OF OBJ000~128 K=004 OK INO ! | available. 5> See page 10-2.
@TOTAL AREA  000000~245760 A=005200 OK NO v h .
(BLABEL NO. 000(0~127) ' —— Youcan set the output destinations
(®OBJECT AREA 000000~245760 R=000110 ok iNo |, usingtheup anddown keys.

CENT OF GRAV-X 000.0~511.0 ~ GX=100.0 | OK INO ! (NO, Y0 to Y7, C000 to C127)

CENT OF GRAV-Y 000.0~479.0 Gy=0940 | 777

MAIN AXIS ANGL B=+110.0 !

FILLET WIDTH o CENT OF GRAV, MAIN AXIS ANGL,

PERIPHERAL CR=00217.0 i+ FILLET WIDTH, PERIPHERAL , or

MID POINT CX=000.0 MID POINT are displayed when

CY=000.0 ! measurement of these parameters

@DTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ) has been specified ("YES" has been
OPS-MENU RETURN LOCK selected) on the [MEAS COND]

- - - - -~ menu (page 10-2).
Before setting the upper and lower limits between which the evaluation result is considered
acceptable, execute item ") TEST," and check the test results.

"When you want to select a numeric calculation
. Select "RETURN" to return to the [MEAS COND] menu, and then select |
| "NUM-CALC" and press the SET key. |
|_ &> See "Chapter 15: Numerical Calculations" |

e e G

'When you want to select a PC function ]
|- Select "RETURN" to return to the [MEAS COND] menu, and then select |
| "OUT-COND" and press the SET key. |
5> See "Chapter 16: PC Function" I

Return to the MAIN OPS MENU.|

Pressing the TRG/BRT key will start a measurement manually.

H Display example

Display of the
|['neagur¥ad results] (TYPECO) F.IMG S;( )IZ
Final evaluation result —— O K
Measuring time MEAS XXXXms 1999-08-01 10:30
Measurement program number — MEASUREMENT 1 LABEL-BIN-OBJ
Resistration number
in the measurement condition — REGISTER NO(0~3)
NUMBER OF OBJECTS —— K=004 OK
TOTAL AREA A=006168 OK
LABEL NUMBER LABEL NO.000(000~007)
OBJECT AREA R=001542 OK
CENTER OF GRAVITY ———~(GX=206.0 OK
CORDINATE |:G.Y=303.0
MAIN AXIS ANGLE —— 1 B=042680
FILLET DIA FX=042
FY=037
PERIPHERAL- CR=00138.8
| | MID POINT CX=
CY=
- CENT OF GRAYV, MAIN AXIS
ANGL, FILLET WIDTH, xo~700000000 yo~700000000  READY
PERIPHERAL , or MID POINT| CHG-MEA CHG-REG CHG-RST CHG-C1 ~ CHG-C2 CHG-EVAL CUSTOM-MNU
are displayed when OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS

measurement of these
parameters has been specified

("YES" has been selected) on

the [MEAS COND] menu

(page 10-2). 10-5



(Chapter 11: Existence Inspection by Point Measurement )

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.

Purpose |- The light level in the specified pixel area is averaged, and a decision is made

whether or not it is within the specified range of brightness for gray scale
images.

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

[Inspection of 6 points]

Number of points (max.)

: 128 points looking at average
light levels 256 points in binary
images

O m O Point size: 2 m x 2n pixels
(m,n=11t0 16)

O 0 O

Examples -

- Inspection sequence

Y

| Image capture Binary image Black/white evaluation
conversion of points

Y

Average light Light level evaluation
level of points




Existence Inspection by Point Measurement

Setting the measurement programs (pages 1-10 to 1-11: Select "POINT-MEAS" (point measurement)
on the "MEAS SELECTION" line, and press the SET key.)

[TYPE MEAS COND]

D))

—

~

—

~T

[®MEASUREMENT 1]

[POINT-MEAS C1] [MEAS-COND) |<——

1. Select "(MEAS-COND)."

D)

_
N~

[MEASUREMENT1]
(DMEAS SELECTION

(@SELECT CAMERA
(@CHNG GRAY LEBEL
@SPACE FILTER

| OPS-MENU RETURN LOCK

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 ,

CAM1 CAM 2 CAMPARE-IMGS(CAM1)-————
NO YES(00.0TIMES y+ y- CHNG-L INCRS-M)-
NO NUM-OF-TIMES 0(0~5) -~~~

—When "MEASUREMENT 1" is selected.

~

- - COMPARE IMGS > Pages 3-23 to 3-25

\— - Page 3-14

~- > Page 3-10

i

[TYPE MEAS COND]

D)

| ® MEASUREMENT 1]

D)

[MEASUREMENT1]

(DMODE

(2BINARY PROCESS

@THRESHOLD
REGISTER NO.

@POINT CONDITIONS
NUMERIC CALC

POINT-MEAS C1

BINARY AVG-GRAYS

. Select a mode.(When the "AVG-

FIXED THRESHOLD-ADJ(VAR-DIFF VAR-RATE) <——

U.LM255 L.LM100(0~255)

<——I_Z

GRAYS" (average density) is selected
&> See below.)
. Select a binary processing method.

I
| OPS-MENU RETURU LOCK CHN(li_-REG EVALUATION NUM-CALC OyT-COND_J

You
255

000 001 002 003 004 005 006 (007 > page 3-9
0O 0000 XX X ' 3. Enter the threshold. 5> page 3-8
O 0O X X X X X X al 4. Select the point condition registers you

want to set.
When CALC RESULT (see page 15-8) is
set to "YES," circles are displayed for the
selected registers.

can change the register number ranges (0 to
in the BINARY mode and 0 to 127 in the AVG-

GRAYS mode) using the up and down keys.

@ Setting (display) in AVG-GRAYS mode

~(DMODE

(@AVG-GRAY PROC FIXED GRAY-ADJ

REGISTER NO.
@POINT CONDITIONS
NUMERIC CALC

BINARY AVG-GRAYS

<« 1. Select a mode.

(VAR-DIFF VAR-RATE)

003 004 005 006 007
O O X
X X X

000
©)
©)

Ol|O|8

002
©)
X

X X
X X

|Se|ect the point condition to be set.

To the next page

2. Select an average light level
processing method.

]<———38. Select the registers whose point

conditions you want to set.



Existence Inspection by Point Measurement

Continued from the previous page

@SIZE Y08 X X08(2~32)
(@EVALUATION 050% AND OR
@REGISTERNO.  000(0~255) NO YES !
@UPPER LEFT MOVE(224,208)
(BBLOCK LAYOUT Y000 X X000
®BLOCK SPACING Y000 X X000 i
(?)STORE BLOCK COND EXEC

(®DEL BLOCK COND EXEC —

<—— 1. Select the point conditions

OPS-MENU RETURN_LOCK [EVALUATION|<— - _} 2. Select "EVALUATION" and press the SET key.

- ltems @) to B are displayed when item (3) has been set to "YES."
H Details of setting the evaluation

(@EVALUATION Description

When white occupies more than the specified percentage of
pixels in a point, it is treated as white. Under any other conditions

Percentage 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.

Il Example of a block registration
Set the starting point in items (3 and @) above. X X

Enter 002 (vertical) x 003 (horizontal) in item (6) BLOCK LAYOUT,
and enter the vertital (Y) and horizontal ()C%intervals in item

(6 BLOCK SPACING. Then select item STORE BLOCK COND
to store the settings for the block.

Select "EVALUATION" (or select "EVALUATION" on the [MEAS COND]
menu) and press the SET key.

|

To the next page



Existence Inspection by Point Measurement

Continued from the previous page o
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

[EVALUATION COND] Ex.: Wh pl)iﬁls o ?ltacli(. i ted is 8 X 8 (64 pixels)
1 Ex.: When the point to be inspected is pixels

(DPAGE CHNG [OUTPP and WHITE is specified, if 33 white pixels are

(2P000 5 WHITE | detected, the point is accepted.

@P001 P WHITE : ' - .

@P002 ! WHITE —1You can set the output destinations using the up

®P003 WHITE | and down keys. (NO, Y0 to Y7, C000 to C127)

®P004 PWHITE OK ! ;

@P005 Not displayed for unregistered point numbers.

®P006 b !

©P007 R

AOTEST EXEC (WITH-POSI.ADJ WITHOUT-POSI.ADJ)

OPS-MENU RETURN LOCK _ ~ _ _ J Average light level for each point
® When MODE has been set to AVG-GRAYS

[EVALUATION COND] - ———-—-———- 5 page 3-16

(DPAGE CHNG [TEST RESULT]

(CONDITION SET REST(:10%) | '

%ggg? 288:;18 E;ggi OK mg You can set the output destinations using the UP
©P002 200~210 ;200: oK ENO i._and DOWN keys. (NO, Y0 to Y7, C000 to C127)
®P003 200~210 1200; OK INO !

Eggg ;2-QQT-2-1-O--: 200; OK INO_ i Not displayed for unregistered point numbers.
©@P006 i |

dP007 Lo : !

@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

OPS-MENU RETURN LOCK

- PAGE CHNG: The items appearing at points 3 to (0 can be scrolled up and down by the up and
down keys, 8 items at a time. Press the SET key, and a test will be executed using
the specified evaluation conditions, and a test results will be displayed.

- P Set the evaluation conditions (WHITE/BLACK) for the point numbers 0 to 255 using
the up and down keys. The points of the selected numbers will blink. WHITE or
BLACK is not displayed for unregistered point numbers.

- TEST: Press the SET key, and a test will be executed using the specified evaluation conditions,
and the test results will be displayed.

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select |
"NUM-CALC" and press the SET key. |
— I _ _ _ _™ See "Chapter 15: Numerical Calculations” |
'When you want to select a PC function '
| Select "RETURN" to return to the [MEAS COND] menu, and then select |

| "OUT-COND" and press the SET key. |
| 2> See "Chapter 16: PC Function" I

—

Return to the [MEAS COND] menu. |

To the next page



Existence Inspection by Point Measurement

Continued from the previous page

Pressing the TRG/BRT key will start a measurement manually.

I When MODE has been set to BINARY

[Display of the

measured results] (TYPEOO) F.IMG S;( )lz
Final evaluation result ———— O K .
Measuring time MEAS XXXXms 1999-08-01 10:30

Measurement program number —> MEASUREMENT 1 POINT-MEAS

Evaluation of the correct black or white

color detected at registration No.000 — POO0=WHITE OK
" 001 —> PO01=WHITE OK
" 002 —» P002=WHITE OK
" 003 —~ PO03=WHITE OK
" 004 —> POO4=WHITE OK o
" 005 — P005= o 0

006 — P006=

i " 007 — POO7= ° e o

- Areas will not be displayed for
unspecified registration numbers.

xo~7 JOOOCOCO  yo~700000000 — READY [0
CHG-MEA CHG-REG CHG-RST CHG-C1 ~ CHG-C2 CHG-EVAL CUSTOMMNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS

I When MODE has been set to AVG-GRAYS
(TYPEOQO) F.IMG C1 L

OK VXX

MEAS XXXXms 1999-08-01 10:30
MEASUREMENT 1 POINT-MEAS

P000=115 OK
P001=120 OK
P002=114 OK
P003=118 OK

P004=116 OK
P005=115 OK @ @

P006=

O &

xo~7[0000000 yo~700000OI0 — READY I
CHG-MEA CHG-REG CHG-RST CHG-C1 ~ CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAMNG MANL-MEAS




( Chapter 12: Multiple positional measurements )

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

* (Y
#% #J% E > Four workpieces

Reference image

*

detected

[Measured results]
- Number of images detected
- Coordinates and degree of match detected for each image

@ Edge detection

Example
[Measured results]
BT e et | Number of images detected
- Coordinates detected

L1 L2 L3

This is useful for obtaining the distance between the coordinates of a position.
- L1 to L3 can be calculated by measuring distances and angles.

12-1



Multiple position measurement

Setting the measurement program (Page 1-10 to 1-11: Select "MULTI-POSI" on the "MEAS SELECTION"

line and press the SET

i

key).

[TYPE MEAS COND]

A
-~

D)

[ ®MEASUREMENT 1]

[MULTI-POSI| C1 [(MEAS-COND)|

1. Select MEAS COND (measurement
conditions) and press the SET key.

—
—

-~
N~

[MEASUREMENT1]
(DMEAS SELECTION

(@SELECT CAMERA
(@CHNG GRAY LEBEL
@SPACE FILTER

| OPS-MENU RETURN LOCK

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
CAM1 CAM 2 CAMPARE-IMGS(CAM1)
NO YES(00.0TIMES 7+ y- CHNG-L INCRS-M)-
NO NUM-OF-TIMES 0(0~5) -~ -~

1

1
~

When "MEASUREMENT 1" is selected.

COMPARE-IMGS 5> Page 3-23 to 25.
\——- Page 3-14
--- > Page 3-10

[TYPE MEAS COND)]

N

-~

| ® MEASUREMENT 1|

A
—~

i [MEAS COND)]
(DDTECT PRECISION
@REGISTER NO.
(®DETECT ORDER
REGISTER NO.
@DTECT OBJECT
NUMERIC CALC

MULTI-POSI C1  |(MEAS-COND

STANDARD HIGH
0(0~3) NO GRAY-SRC EDGE DTECT<—

N2

. - Page 3-7

| 1. Pick a register number (0 to 3) and
then select either "GRAY-SRC" or

SCAN-ORDER MATCH-= T

0001102103 [04/05(06/{07/08]09]10 12 13| 14]15

S |E[X|X

OOJOIX XX XX XX

"EDGE DTECT."

. When "gray search" is selected, set
the detection order for either "SCAN-
ORDER" or "MATCH."

. Select S (gray search) or E (edge
detection)and press the SET key.

To measure the distance and angle,
select this item and press the SET key.
> Chapter 14

® Setting example for target detection and numerical calculation

REGISTER NO.

@DTECT OBJECT
NUMERIC CALC

0001]02
S|E[X|X
OlOIX X[ X| X

"X" means no setting |

03104105

When "GRAY-SRC" is selected on line
"(2) REGISTER NO", "S" will be
displayed. When "EDGE DTECT" is
selected, "E" is displayed here.

When the calculation result is set to
"YES," (page 15-8), a circle will be
displayed.

|When S (gray search) is selected|

To the next page

is selected

When E (edge detection)

Page 12-4
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Multiple position measurement

Continued from the previous page: When S (gray search) is selected

i

(DREGISTERNO.  0(0~3)
(@REFERENCE IMG  NEW EXIST000(001~006)
@REF-IMG AREA  MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR
REG DISP
@SEARCHAREA  MOVE UP.L(216,200) LO.R(295,279) 29€ 3-19 .
(DTECT COORD CENTER FREE(255,239) ,----+- Specify the degree of match necessary for
©®CONTR.PIXEL 123 : contracted images. (ldentify contracted
(@MATCH LVL(CONTR)+05000 — — — — - ! l?fr?teﬁetgﬁtn?nave a higher degree of match
! g.)

(®MATCH LVL +07000 - - -z ------m oo i | Specify the degree of match with the

: ! '-I-- original image used as the contracted

', [T~ Referenceimage area ' image inriter?1 7 aboxe. h(Idedntify origfinal .

; ; g : images that have a higher degree of matc
Detection coordinate T ™. Search area thangthe setting.) Y 9

OPS-MENU_RETURN LOCK_EVALUATION ) ]

W Setting procedure for the reference image
® When you want to register a new reference image
1
o_| @REFERENCE IMG\‘NEW EXIST000(001~006)
(®REF-IMG AREA  MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR
REG DISP

1. Select "NEW" on the "@REFERENCE IMG" line.
2. Move to "@REF-IMG AREA" and press the SET key.

® When you want to use a reference image that is already registered.

If there are 100 reference images registered
1
(@REFERENCE IMG NEW EXIST000(001~006)
(®REF-IMG AREA MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR
REG DISP.

™2
1. Select "EXIST" on the "@REFERENCE IMG" line, and press the SET key.
2. Select the number of the reference image you want to use using the left and right keys
(select digits) and the up and down keys, and press the SET key. To confirm the reference
image, select "DISP" for the "(@ REF-IMG AREA" line.
Note: After select "EXIST" on the "(@REFERENCE IMG" line, register the reference image in
the "(@REF-IMG AREA." The reference image matching the specified number will be

W Number of reference images that can be registered

Controller Number of reference images that can be registered

IV-S33M Maximum 600 (the total size of all reference images must be less than 8 screens)
One screen: 512 x 480 pixels

B A registration example

———————————————————————————

Select "EVALUATION" (or select "EVALUATION" on the
[MEAS COND] menu) and press the SET key.
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Multiple position measurement

Continued from page 12-2: When E (edge detection) is selected

@DREGISTERNO.  1(0~3) !

@DTECT SHAPE RECT(NO ARTIF ARTIF) LINE CIRC-L ELIP-L--- 5> Page 3-4 to 3-6, 3-13
(®SEARCH AREA MOVE UP.L(224,208) LO.R(287,271)
@DTECT MODE  CHNG POINT DRK—BRT BRT—DRK CENTER(BRT PRK)r-— 5> Page 3-12
(5)SEARCH DIRECTION HORIZ(— —) VERT(| | y------- -
®AUTO REGIST  EXEC ———————————————m—————— -
(DTHRESHOLD  GRYS.050(0~255) EDGE.W2(1~8) -—-—1 !

FLAT.W04(1~16) |_— Detection area

....... / (When the detection shape

is a rectangle)

OPS-MENU RETURN LOCK EVALUATION. ) _J

- With each press of the ESC key, the display will change between all items and each item.
- Depending on the setting in item () above, the information displayed on lines 3 and %)

will vary.
Selection on (2) |Display on 3 Display on ®
RECT (rectangle)|MOVE: UP.L (224, 208), LO.R (287, 271) HORIZ (— —) VERT (| 1)

LINE (straight
line)

CIRC-L (circle) |CENTER (256, 240) RAD.(032), S.PT (256, 208)

ELIP-L (oval) ngg)TER (256, 240) RAD. (032, 032), S.PT (256,

START-PNT — END-PNT

MOVE: S.PT (224, 240), E.PT (287, 240) END-PNT — START-PNT

CLOCK-WISE, COUNTER-CW

M A registration example
Shown below is a shape to be detected (straight line) and a detection mode (changed point).

| Select EVALUATION" (or select EVALUATION" on the [MEAS COND] menu) and press the SET key.

!

To the next page
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Multiple position measurement

From page 12-3, previous page

i

® When S (gray search) is selected for a particular register number
|

[EVALUATION] - === === —-——-————————————————————————— 51— - >Page 3-16
(DREGISTER NO. 0(0~3) [TEST RESULT] [OUTPUT]
(CONDITION SET RESET AUTO(+10%)
(3®NUMBER OF OBJ 000~128 K=004 OK:NO ! ! N
' i You can set the output destinations
@DTECT NUMBER 000(0~000) A — P

| using the up and down keys. (NO,

@)l(vléggl; ||5VL x1 §P§§g61 0000 MO=+09638 OKINO ! | votoY7, CO0O to C127)
Y COORD. 000.0~479.0  Y0=248.0
®TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ) !

OPS-MENU RETURN LOCK ) B B B _ )
The upper and lower limits of ") MATCH LVL" will be applied to all detection numbers.

® When E (edge detection) is selected for the register number

[EVALUATION] !
DREGISTER NO. 0(0~3) [TEST RESULT] [OUTPUT]
(@CONDITION SET RESET AUTO(+10%) R . ' You can set the output destinations
(®NUMBER OF OBJ 000~128 K=004 OK: NO 71— using the up and down keys. (NO,
@DTECT NUMBER 000(0~127) ! YOto Y7, C000 to C127)
X COORD. 000.0511.0 X0=000.0
Y COORD. 000.07479.0 Y0=000.0 I
®TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)
OPS-MENU RETURN LOCK

When you want to select a numeric calculation
- Select "RETURN" to return to the [MEAS COND] menu, and then select |
| "NUM-CALC" and press the SET key. |
8 I _ _ _ _= See "Chapter 15: Numerical Calculations” __ _ __| |
'When you want to select a PC function !
|- Select "RETURN" to return to the [MEAS COND] menu, and then select |

| "OUT-COND" and press the SET key. I
5> See "Chapter 16: PC Function" I

r
I

Return to the MAIN OPS MENU. |

To the next page
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Multiple position measurement

Continued from the previous page

Press the TRG/BRT key to meas
B An example of the display when "gray search" is selected.

ure manually.

[Display of measured results]

(TYPEOO)

Final evaluation result
Measuring time

>*OK

Measuring program number

»>MEASUREMENT 1 MULTI-POSI

Register number
Number of detected images
Numbered in the order detected (range) -

1 [ Degree of match

Detected point coordinates ——

» REG.NO (0~3)
> K=004 OK
> DTECT NO.000(000~003)
5 M=+09870 OK
_)[X=236.0

Y=163.0

»MEAS XXXXms  XXXX-XX-XX XX:XX

F.MG C1H

x| *

xo~7 00000000 yo~7 00000000 — READY(
CHG-MEA CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS'CND MEA-CND SYS-CND CHG-TYPE NG-IMG-DSP NEXT-NG MANL-MEAS

- Move the cursor to CHG-REG (change register)" and press the up key. The
measurement result display will change in the following order: Register No. 0
(detection No. 000 — 001— 000) — ooo — Register No. 3 (0oo) — Register No.
0 (000) — 000, and so will the measurement screen. Press the down key to
change the display, moving through the items in reverse order.

* 1 The detection order can be set to either "SCAN-ORDER " or "MATCH" on item "@DETECT ORDER" on
the [MEAS COND] menu. > See page 12-2.
* 2 The inspection number corresponds to the image of the solid line.

B An example of the display when "gray search" is selected.

Register number
Number of points detected
Numbered in the order detected —
(range)*3

> REGISTER NO

——— > K=006 OK

1> DTECT NO.000(000~005)
X=102.0
Y=257.0

[ Detected point coordinate. I

*3 Coordinates of the detected

'
- e mda-—-a o= - - - Prppp— -——
1 I 1 [ ]

point.
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(Chapter 13: Multiple degree of match inspection )

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

#J% E > Four workpieces

[Measured results]
- Number of images detected
- Degree of match, density (average/absolute difference), and detected coordinates

13-1



Multiple degree of match inspection

Setting the measurement program (Page 1-10 to 1-11: Select "MULTI-MATCHES" on the "MEAS
SELECTION" line and press the SET key).

i

[TYPE MEAS COND]

1. Select MEAS COND (measurement

_ —

D)
D)

4 > conditions) and press the SET key.
[®MEASUREMENT 1]  [MULTIMATCHES]| C1 [MEAS-COND)]
When "MEASUREMENT 1" is selected.
~ ;{é
[MEASUREMENT1]
(MEAS SELECTION NO POSI-DEVIATION CHK-DEG-MATCH |

INSPECT-LEAD INSPECT-BGA/CSP
MEAS-BIN-AREA CNT-BIN-OBJ LABEL-BIN-OBJ
POINT-MEAS MULTI-POSI MULTI-MATCHES |

(@SELECT CAMERA CAM1 CAM 2 CAMPARE-IMGS(CAM1)-———— -- COMPARE-IMGS o> Page 3-23 to 25.
(@CHNG GRAY LEBEL NO YES(00.0TIMES y+ y- CHNG-L INCRS-M)——-- > Page 3-14
@SPACE FILTER NO NUM-OF-TIMES 0(0~5) ———-4-- o> Page 3-10

| OPS-MENU RETURN LOCK

i

[TYPE MEAS COND]

Z -~
N~ [

|®MEASUREMENT 1] MULTIMATCHES C1  |(MEAS-COND

D)

[MEAS COND]

(DDTECT PRECISION STANDARD HIGH- - — — - ———————_____ rJ_'E:> Page 3-7
(@REGISTER NO. 0(0~3) NO YES 1. Pick a register number (0 to 3) and
®MATCHING AVG-GRAYS DIFF.ABS<—\—'_ then select either "NO" or "YES."
@DETECT ORDER SCAN-ORDER MATCH 2. Set the gray level (G) to detect in the
ooteotopeer [ ojefee el wlalmiulu et s 1 Ls e SO AN ORDER" or "MATCH."
s|s|x|x . : Tl
NUMERIC CALC O 15 I X I I X IR X I XX [ L 4. Select S (gray search) for an object to

detect and press the SET key.

[ To measure the distance and angle,
. OPS-MENU RETURN LOCK EVALUATION [DST&ANGL| NUM-CALC OUT-COND | select this item and press the SET key.

> Chapter 14
®Setting example for target detection and numerical calculation

REGISTERNO. 00|01 |02 03] 04] 05 When "YES" is selected on line "@
®DTECTOBJECT |S|S|X[X| | [f=================- REGISTER NO.", "S" will be displayed.
NUMERIC CALC [O[|X|X|X|X|x[F--------- ,
"X" means no setting i
b When the calculation result is set to
"YES," (page 15-9), a circle will be
displayed.

|When S (gray search) is selected and press the SET key

To the next page
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Multiple degree of match inspection

Continued from the previous page

i

(DREGISTERNO.  0(0~3)

(@REFERENCE IMG NEW EXIST000(001~010)

(®REF-IMG AREA  MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR
REG DISP s

@SEARCH AREA  MOVE UP.L(216,200) LO.R(295,279) Page 3-15

®DTECT COORD CENTER FREE(255,239) |

B®CONTR.PIXEL 123

(@MATCH LVL(CONTR) +05000 _ _ ___ __ i

@MATCH LVL +07000 | / Reference image area 1

1
Detection coordinate
X ‘\ Search area

+

OPS-MENU RETURN LOCK EVALUATION _ ) )

B Setting procedure for the reference image
® When you want to register a new reference image
1
o_| @REFERENCE IMG\‘NEW EXIST000(001~010)
(®REF-IMG AREA  MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR
REG DISP

1. Select "NEW" on the "(1) REFERENCE IMG" line.
2. Set "(@REF-IMG AREA" and press the SET key.

® When you want to use a reference image that is already registered.
If there are 100 reference images registered

]
(@REFERENCE IMG NEVV\E&|ST000(001~010)
BREF-IMG AREA  MOVE UP.L(224,208) LO.R(287,271) CONTRAST SR

REG DISP,
\2

1. Select "EXIST" on the "@REFERENCE IMG" line, and press the SET key.

2. Select the number of the reference image you want to use using the left and right keys
(select digits) and the up and down keys, and press the SET key. To confirm the reference
image, select "DISP" for the "(@REF-IMG AREA" line.

Note: After selecting "EXIST" on the "(@ REFERENCE IMG" line, register the reference

image in the "@REF-IMG AREA." The reference image matching the specified number
will be refreshed.

B Number of reference images that can be registered

Controller Number of reference images that can be registered
IV-S33M
IV-S32M
IV-S31M Maximum 300 (the total size of all reference images must be less than 3 screens)

One screen: 512 x 480 pixels

Maximum 600 (the total size of all reference images must be less than 8 screens)

Ml A registration example

___________________________

Select "EVALUATION" (or select "EVALUATION" on the
[MEAS COND] menu) and press the SET key.

To the next page 13-3



Multiple degree of match inspection

From the previous page

i

[EVALUATION COND] === === === === == —mm—— o m—— — o~ — —— -- Page 3-16

(DREGISTER NO. 0(0~3) [TEST RESULT] [OUTPUT]

@CONDITION SET RESET AUTO(x10%) [

(®NUMBER OF OBJ 000~128 K=004 OKiNO

@DTECT NUMBER 000(0~127) : :

B®MATCHLVL  -10000~+10000 MO0=+09400 OK NO é_'_ You can set the output destinations

®GRAY LVL 000.0~255.0 G0=182.4 OK: NO using the up and down keys. (NO,
X COORD. 000.0~511.0 X0=323.0 ' Y0'to Y7, C000 to C127)
Y COORD. 000.0~479.0 Y0=294.0

@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

OPS-MENU RETURN LOCK

" When you want to select a numeric calculation |
- Select "RETURN" to return to the [MEAS COND] menu, and then select |
"NUM-CALC" and press the SET key. I
5> See "Chapter 15: Numerical Calculations" I

| When you want to select a PC function |
|- Select "RETURN" to return to the [MEAS COND] menu, and then select |
| "OUT-COND" and press the SET key. |
| > See "Chapter 16: PC Function" |

i B e

|Return to the MAIN OPS MENU.|

I Press the TRG/BRT key to measure manually.
M Display example

[Display of measured results] (TYPEOO) F.IMG C1 H
. . VX.X
Final evaluation result > OK
Measuring time >»MEAS XXXXms  XXXX-XX-XX XX:XX
Measuring program number — & MEASUREMENT 1 MULTI-MATCHES
Register number » REG.NO (0~3)
Number of detected images —— 1, K=004 OK *-
Numbered in the order detected (range) —p» DTECT NO.000(000~003) % :
*1Degree of match > M=+09870 OK ;
[Light level (average/absolute value)*3i> G=228.3 7 f
Detected coordinate —»[X=236-0 S S

xo~7 00000000 yo~7 00000000  READYD
/g:(s;ﬂEHCHG-REG CHG-RST CHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU

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

/

- Move the cursor to "CHG-REG (change register)" and press the up key. The
measurement result display will changes in the following order: Register No. 0
(detection No. 000 — 001 — 000) — 000 — Register No. 3 (000) — Register
No. 0 (0o0) — 000, and so will the measurement screen. Press the down key to
change the display, moving through the items in reverse order.

* 1 The detection order can be selected as either "SCAN-ORDER" or "MATCH" on item "@DETECT
ORDER" on the [MEAS COND] menu. > See page 12-2.

* 2 The inspection number corresponds to the image of the solid line.

* 3 The details of the light level settings (average/difference in absolute value) are the same as for the
degree of match inspection. 5> See page 5-4.

To select these items, use "@MATCHING" on the [MEAS COND] menu. - See page 13-2.
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(Chapter 14: Distance and Angle Measurement )

You can specify the settings for distance and angle mesurement on the "MEAS COND" menu in the
positional deviation measurement, degree of match inspection, object identification by binary conversion
(select "YES" for center of gravity mesurement), multiple position measurement, and multiple degree of
match inspection. (5> page 4-2, 5-2, 10-2, 12-2, and 13-2)

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.

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]

++—— Reference image a

i Ow] i
TN J
n.____[ _____ 1 ]
0 1]
i 1 Search area
T i n (reference image b)

Examples Search area [ |

(reference 0 O\ --oe- LY.

image a) [ ; I '

i ! il 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 2-12) for the crosshair
cursor display.
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Distance and Angle Measurement

Select "DST&ANGL" on the MEAS-COND menu screen for the positional deviation measurement (page 4-2),
degree of match inspection (page 5-2), object identification by binary conversion (page 10-2), multiple
position measurement (page12-2), or multiple degree of match inspection (13-2), and press the SET key.

OBJECT: AUX

OBJECT: DIST

[ DIST&ANGLE COND]
(DOBJECT AUX DST ANGL
(@AUXILIARY NO.  00(0~15) NO MID- PNT CIRC-C GRAV LINE-2P
| SE Tlhl\l
(®)COND.1 MEAS- REG MD| !
@COND.2 MEAS- REG MD AUX
[TEST RESULT] [OUTPUT]

(®AUX JUDGEMENT1 000.0~511.0 X=030.0 OK NO
®AUX JUDGEMENT2 000.0~479.0 Y=031.0 1
@RUN A TEST EXEC |

REGISTERNO.  |00/01/02|03|04/05|06/07(08/09[10[11|12/13[14[15

AUX. OlOIOJOIOIOX X XX XXX [ X [X]X i‘*
OPS-MENU RETURN LOCK NUM-CALC OUT-COND -

OBJECT: ANGL

® The auxiliary points when mid point has been selected.

»To page 14-5

Specify the registration number for the
measurement program.

Select either Model 0 or 1 for that registration
number.

The auxiliary number selected in item @) can
be specified here.

Specify the conditions for evaluating the
coordinates (X/Y) of the midpoint. Select
EXEC on item (?) to run a test.

A circle will be displayed under the auxiliary
numbers that have been assigned.

- The center point is the coordinate half way between points 1 and 2
that are specified on 3 and @ (COND. 1 and 2).

Point 1 (X1, Y1)
N

Center point (

\

_|_
Point 2 (X2, Y2) pd
+
MENU.
X1+X2 Y1+Y2)
2 ., 2

N

3

The center of the circle is the central
coordinate of three points positioned on
the circumference of the circle that are
specified between @) and B5) (conditions

110 3).

> Point 1 and 2 are coordinates output with
testing on the [EVALUTION COND]
menu, or measured on the MAIN OPS

® The auxiliary points when center of circle and center of gravity have been selected.

[0

You have to specify these settings.

(1DOBJECT AUX DST ANGL
(@AUXILIARY NO.  00(0~15)NO MID-PNT CIRC-C GRAV LINE-2P .
INTERSECTION

®)COND.1 MEAS-REGNO MDLO AUX NO
@COND.2 MEAS-REGNO MDLO AUX NO '
(B)COND.3 MEAS-REGNO MDLO AUX NO

[TEST RESULT] [OUTPUT] |
®AUX JUDGEMENTY 000.0~511.0 X=030.0 OK NO
(DAUX JUDGEMENT2 000.0~479.0 Y=031.0 !
®RUN A TEST EXEC

See the description above for the
item @

iy

The center of gravity between points 1 to 3
that are specified between @) and &) is
calculated as the mean of the three
coordinates (conditions 1 to 3).

Point 1
N
Point 2
i \Point 3
Center of the circle

To the next page

Point 1 (X1, Y1)

Ny

Center of

X1+X2+X3

Point 2 (X2, Y2)
_|_/

o Point 3 (X3, Y3)

_|_

Gravity
Y1+Y2+Y3

3 )

3
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Distance and Angle Measurement

® When a line passing through two points has been selected as the auxiliary points

N~

(DOBJECT
(@AUXILIARY NO.

(3COND.1
@COND.2

(®AUX.1: SLOPE ANGL
@AUX.2:Y INDENT
(®RUN A TEST

A

initems @ and @

Slice through the Y axis

(Y axis coordinate)

AUX DST ANGL

’W\./

00(0~15)NO MID-PNT CIRC-C GRAV LINE2P |
INTERSECTION

MEAS-REGNO MDLO AUX NO |

MEAS-REGNO MDLO AUX NO _| |

[TEST RESULT] [OUTPUT]

di=001.5 OK NO .

Y=210.0

You have to specify these settings.

—+— See the description for "(7) RUN A
! TEST" on the previous page.

N

EXEC

- The line passing through two points is the line that passes through points 1 and 2 specified
(COND. 1/2)

Zero position (0, 0)

512
X axis
L /Image display area
Slope (%) - In this system, the angle of the slope is referred
Point 1 to as a negative angle if it is CW from the
o b horizontal (X axis), and as a positive angle if it
X Point 2 is CCW from the horizontal (X axis).
(Units used above: Pixel) \ " Coordinates (511, 479)
Y axis

Line passing through two points

® When the intersection of two lines has been selected as the auxiliary points

™

(1)OBJECT
@AUXILIARY NO.

(3COND.1
@COND.2

(B)AUX JUDGEMENT1
(B)AUX JUDGEMENT1
(DRUN A TEST

N

AUX DST ANGL
00(0~15)NO MID-PNT CIRC-C GRAV LINE-2P !
INTERSECTION

N '

[TEST RESULT] [OUTPUT]

AUX
AUX

Specify the auxiliary number for the
intersection selected in item 2.

000.0~511.0 X=260.0 OK NO |
(é(;?é)(;ﬂao Y=340.0 —— See the description for "@ RUN A

TEST" on the previous page.

!
N

- The intersection of two lines is the point where lines 1 and 2, specified in items @) and @

(COND. 1/2), cross.

Line 1

e

Intersection

|Se|ect "NUM-CALC" and press the SET key. |

3y

To page 14-6
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Distance and Angle Measurement

Continued from page 14-2 (OBJECT: DST)

i

[DIST&ANGLE COND]

(DOBJECT AUX DST ANGL
(@DISTANCE NO. 00(0~15) NO DIST-BETW-2PT DIST-BETW-X

DIST-BETW-Y
®COND.1 MEAS-REGNO MDLO AUXNO ]
(@COND.2 MEAS-REGNO MDLO AUXNO _|

[TEST RESULT] [OUTPUT]

(B)DISTANCE EVALUAT 000.0~+7020  130.0 OK NO
®RUNATEST EXEC <

REGISTER NO. 00/01/02/03(04/05/06/07(08[09/10/11[12[1314[15

DISTANCE O|OO|OJOOX XX X XX | XX [X]|X

OPS-MENU RETURN LOCK NUM-CALC OUT-COND

You have to specify these settings.

See the description for "(7) RUN A
TEST" on the page 14-2.

® The distance type when distance between two points has been selected

The distance between 2 points
N (v (x2X1 (Y2 Y1) )
Point 1 (X1, Y1) /
Point 2 (X2, Y2)

® The distance type when distance between X coordinates has been selected

___— The distance between X
coordinates ( |X2-X11)

|
_|_

_|_

Point 1 (X1, Y1) /
Point 2 (X2, Y2)

® The distance type when distance between Y coordinates has been selected

Point 1 (X1, Y1)
Y

+
Point 2 (X2, Y2)

The distance between Y
coordinates ( |Y2-Y1])

Select "NUM-CALC" and press the SET key. |

To page 14-6
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Distance and Angle Measurement

Continued from page 14-2 (OBJECT: ANGL)

l ® Angle: When a 3 point angle is specified
[ DIST&ANGLE COND]

(DOBJECT AUX DST ANGL X

@ANGLE NO. 00(0~15) NO 3PT-ANGL 2PT-H-ANGL 2PT-V-ANGL

(®COND.1 MEAS-REGNO MDLO AUX NO (ANGL OBJ) X

@COND.2 MEAS-REGNO MDLO AUX NO <——You have to specify these settings.
(B®COND.3 MEAS-REGNO MDLO AUX NO |

[TEST RESULT] [OUTPUT]
(®ANGL EVALUATION -180.0~+180.0  B=030.0°  OK NO

(DRUN A TEST EXEC See the description for "7 RUN A
TEST" on the page 14-2.

REGISTER NO. 00/01/02/03104(05(06(07|08/09/10/11 [1213[1415
ANGL OO IOIOIOX XX X XXX [X]X|X

OPS-MENU RETURN LOCK NUM-CALC OUT-COND

- Point 1 is the point of intersection of the two lines. Relative to the line between points 1 and 2, the line
between points 1 and 3 will be said to be at a positive angle if the angle is measured in a
counterclockwise direction, and it will be at a negative angle if it is measured in a clockwise direction.

+Angle (~+180.0°) ,—Point 2
Poin:2§‘>/+ oint 2 7 +Angle (-180.0°~)

Point 1 Point 1 “~Point 3

! Angle: When a 2-point (horizontal/vertical) angle is specified

@OBJECT AUX DST ANGL

@DISTANCE NO. 00(0~15)NO 3PT-ANGL 2PT-H-ANGL 2PT-V-ANGL |

3)COND1 MEAS-REG00 MDLO AUXNO (ANGLOBJ)i'  Vou have to soedify these settings
@COND.2 MEAS-REGOT MDLO AUXNO pecily 98-

[TEST RESULT] [OUTPUT]
(BANGL EVALUATION  -180.0~+1800 B=030.0° OK NO

See the description for "@) RUN A

| ~~

v@RUN ATEST EXEC TEST" on the page 14-2.

- When a 2-point horizontal angle is specified, - When a 2-point vertical angle is specified,
relative to the horizontal line, the line from relative to the vertical line, the line from point 2
point 2 that intersects point 1 will be said to that intersects point 1 will be said to at a
at a positive angle if the angle is measured positive angle if the angle is measured in a
in a counterclockwise direction and at a counterclockwise direction and at a negative
negative angle if it is measured in a angle if it is measured in a clockwise direction.
clockwise direction.

~ Point 2 /‘l‘ Vertical line
I%,J:angle Pomigngle
Point 1 Horizontal line Point 1

rWhen you want to select a numeric calculation

I Select "RETURN" to return to the [MEAS COND] menu, and then select |
"NUM-CALC" and press the SET key. |
! 5> See "Chapter 15: Numerical Calculations" |

lrWhen you want to select a PC function |
- Select "RETURN" to return to the [MEAS COND] menu, and then select |
"OUT-COND" and press the SET key. I

5> See "Chapter 16: PC Function” I

To the next page
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Distance and Angle Measurement

Continued from the previous page

|
Return to the MAIN OPS MENU.|

Pressing the TRG/BRT key will start a measurement manually.
- Select "CHG-RST" on the menu bar, and change the result using the up and down keys.
l Example of the results displayed for a distance measurement

[Display of the

measured results] (TYPEOO) F.IMG 3;( )lz
Final evaluation result ——— > OK .
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 —p> 00:100.0 OK
" 01— 01:100.0 OK
" 02— 02:050.0 OK
" 03— 03:360.0 OK T T
" 04 —p 04:250.0 OK

" 05— 05:
" 06 —p> 06:
" 07— 07:

| (Number of pixels)

*Areas will not be displayed for xo~7 0000000 yo~7UUOUOUD  READY [
unspecified registration numbers. | CHG-MEA CHG-REG CHG-RST CHG-C1 ~ CHG-C2 CHG-EVAL CUSTOM-MNU
OPS-CND MEA-CND SYS-CND CHG-TYPE NEXT-NG RE-EXAMANG MANL-MEAS

- The following are some examples of other displays.
- Select "CHG-REG" on the menu bar, and change the objects to be measured using the up and down keys.

Hl Example of the displayed of angle results

Y~

Mesurement object ——— > ANGL

["Angle of angle number 00 —> 00:+080.0° OK
" 01 —p 01:+070.0° OK
" 02— 02:1+050.0° OK
" 03— 03:+088.2° OK
" 04 —» 04:+00 6.5° OK

" 05— 05:
" 06 —>» 06:
" 07 —p 07:

—

l Example of the displayed of auxiliary results

Mesurement 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 —p» 04: (362.5, 178.0) OK

" 05— 05:
" 06 —> 06:
" 07— 07:
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Numerical Calculations

(Chapter 15 Numerical Calculations )

Numeric calculation fuction of the IV-S30 consisits of "numeric calculations," which is set individually for each
measurement program, and "final numeric calculations," which are set according to object type. The NOO to
N15 results of the calculations which are set individually for each measuring program may be used according
to the @OBJECT TYPE and @ FORMULA (style) settings of the final numerical calculation.

[TYPE MEAS COND]
(1OBJECT TYPE NO.
(@SELECT CAMERA
(®IMG PRE-PROCESS
@MEASURE 0 CAM1
(BMEASURE 0 CAM2
(BMEASUREMENTH
(DMEASUREMENT2
(®MEASUREMENT3
(OMEASUREMENT4

00(0~63) NO YES
CAM1&2 CAM1&NG-IMG

NO
NO
NO
NO
NO

|(MEAS-COND):N

MEAS-COND)'N

)
! )
1(MEAS-COND)
|(MEAS-COND)
|(MEAS-COND)
|(MEAS-COND)

I
I
I
I
I
I
I
il

_| OPS-MENU SAVE LOCK TITLE 'FINAL-CALC: FINAL-OUTPUT 1/0 SYSTEM |

0]
9]

— [MEAS-COND] for each measurment

[NUMERIC CALC] !
X (numeric calculation menu)
(DCALC RESULT: N00O(0~15) !

[FINAL NUM. CALC] '
(final numerical calculations menu) |
(DCALC.RESULT: AN00O(0~15)

(9OBJECT TYPE :!MEAS-CAL-RESULTI[N] .
®FORMULA MEAS 0(0~4) CAM1(1~2)N00(0~15) T

= = = = — a

- 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

15-1 The individual numerical calculations for each measuring program

[1] The setting details

*1\

The setting details and procedures for numerical calculations are the same for all measurement
programs with the exception of the point measurement program. In this section we explain the use of
the numerical calculations menu [NUMERIC CALC] for positional measurements.

- The [NUMERIC CALC] (numerical calculations) menu for positional deviation measurement.

[NUMERIC CALC] |

@TYPE 1COORD[X Y] DEVIAT[x y] MATCH[M]'
i ANGL[B] NUM-CAL[NC] CNST[C] | . The display will be different for
! | each measurement program.
@FORMULA  |REGO(0~7) MDLO(0~1) N0O(0~15) _ | >Page 15-610 9
CNST0000.0 + - * /— — DEL END !
@FUNCTION ~ SUM AVG,REG0~0(0~7)"

(®UPR&LOW LIMIT +0000000.0000~+0000000.0000 X

®OUTPUT NO Y0(0~7) C000(0~107)
@RUNATEST (SET KEY) Ex.:
OPS-MENU RETURN LOCK . / The coordinates [X] is multiplied
1 Ry = 3 _ by 2 and the results is stored in
Noo | I[C]}[#00000020000 7~ W |l Not
L ' 1. The constant 2 is stored in
Not |i[x]i[oxosNoo ¥ .. |Yod NOO .
| 1]+0000400.0000~+0000410.0000_ |+0000406.0000 1 LOKa\ 2- The X1 value of the registra-
NOZ |1 *tlon number and the value in
L A g T 6
: T 1 7
NO3 | : ____________________________________________________________

(DCALC RESULT:
(calculation results)

You may set the location where the arithmetical operation results of the specified
output data will be stored, from locations 00 to 15.
> The results will be displayed 4 as one unit at position * 1 above.

Select the type of data being calculated.

A number of style settings are used.
- The style type is selected using the left and right keys and the numerical values
are entered using the up and down keys.
> The settings are displayed at NOO to N15, position * 3 above.
- The first line of the display will change, according to the selection made in item @).

@TYPE:

(®FORMULA:
(registation number)

Selection on line 3
REGO (0 to 7) MDLO (0 to 1) NOO (0 to 15)
CNST0000.0 + - * /<= — DEL END
MEASO (0 to 7), NOO (0 to 15)
CNST0000.0 + - x /< — DEL END
ABS SQRT TAN ATAN NOO(0 to 14)

ltem(®) selections

Varies with each
measurement
program.
5>Page 15-6 to 9

These are the
same as for the

COORD [X Y], DEVIAT [x y], MATCH [M]

ANGL [B]

NUM-CAL [NC]

MAX MIN NOO to 00 (0 to14) other
Constant C +0000000.00 (second line is not displayed) measurement
— programs.

Note: Please enter a smaller number for N (00 to 15) in the formula than the N (00 to 15)
in item(@)CALC RESULT

@FUNCTION When obtaining the total (SUM) or the average (AVG) of the calculated results for

each object type @), specify the range of register numbers.

Enter the upper and lower limits for making a judgment. 5> This setting will be
displayed in NOO to N15, at position * 4 above.

B®UPR&LOW LIMIT:

®OUTPUT: Setting the output of the calculation results.
The output can be set to YO to Y7 or C000 to C107. 5> This setting is displayed in
NOO to N15, at position * 6 above.

@RUN A TEST: Pressing the SET key will store the setting details as well as run a test. 5> The

numerical results of the tests will be displayed at position *5 and the OK or NG

(make a test run) judgment will be displayed at position * 7.
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Numerical Calculations

W Setting procedure

- The number of styles may be set as follows, depending on the selections made in items @ and 3.

(@ OBJECT TYPE Model 0 Model 1
COORD [X Y] 0X0to 7X0/0Y0to 7Y0 | 0X1to 7X1/0Y1 to 7Y1
DEVIAT [x y] 0x0to 7x0/0y0to 7y0 | Ox1to 7x1/0y1 to 7y1 C:r;e?go:ds to
MATCH [M] OMO to 7MO OM1 to 7M1 pag
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.

Setting the headings on the [NUMERIC CALC]
1 (numerical calculation) menu.

Specify the output for the

results of the calculations r--- @ CALC RESULT

v
| Select the data to be calculated |-——- @ TYPE
¢ Note: Make sure that a test |
Enter the number of styles |- (@ FORMULA is run using the
(Select an arithmetic function) (@ FUNCTION) [EVALUATION
l COND] (evaluation
condition) menu
|Set the judgment output conditions |---- ® OUTPUT before making any
calculations. ]
| Carry out a calculation |--—- @ RUN A TEST

v

| Enter the upper and lower limits | --- ® UPR & LOW LIMIT

Not d
o' done All recording is finished

Previous menu ----------- "RETURN"

H 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.
Bl Order of calculation

The calculation results are produced in order, from NOO to N15.
H 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)
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Numerical Calculations

[2] Types and number of styles of entered for each measurement program

The table shown below contains the numeric formulas that can be assigned in "@TYPE" and
"(3@FORMULA" on the [NUMERIC CALC] menu, for each measurement program.

Measurement program

Input types Symbol Positional deviation Degree of match . .
measurement inspection Lead inspection
Model 0: OMO to 7MO Model 0: 0OMO to 15M0
Degree of match M Model 1: OM1 to 7M1 | Model 1: 00M1 to 15M1
. Model 0: 0X0 to 7X0 Model 0: 00X0 to 15X0
Coodinate X Model 1: 0X1 to 7X1 Model 1: 00X1 to 15X1
) Model 0: 0YO to 7Y0 Model 0: 00YO to 15Y0
Coodinate Y Model 1: 0Y1 to 7Y1 Model 1: 00Y1 to 15Y1
L Model 0: 0x0 to 7x0
Deviation X Model 1: 0x1 to 7x1
. Model 0: 0y0 to 7y0
Deviation y Model 1: Oy1 to 7y
Model 0: 0BO to 7B0
Angle B Model 1: 0B1 to 7B1
) Model 0: 00GO to 15GO0
Light level G Model 1: 00G1 to 15G1
Number of objects K 00K to 31K
, MAX: MXD 00MXD to 15MXD
Distance
MIN: MND 0OMND to 15MND
MAX: MXW 00MXW to 15MXW
Lead width
MIN: MNW 00MNW to 15MNW
Lead length MAX: MXL 00MXL to 15MXL
/Lead width 2 MIN: MNL 0OMNL to 15MNL
Numeric N NO to N15 NO to N15 NO to N15

culculation results

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

Aron of oach labol | MAXMXR_[OMXRSMXR | [
MIN: MNR | OMNR to 3MNR

Distance between | MAX: XDX [ 0XDX to 3XDX

gravity centers X MIN: NDX | ONDX to 3NDX
Distance between | MAX: XDY _[ 0XDY to 3XDY

gravity centers Y MIN: NDY | ONDY to 3NDY

oot diametor X b MAXXFX _[OXPXo@XEX [ _________________[___
MIN: NFX [ ONFX to 3NFX

oot diameter v | MAXXFY [OXEYI0XFY [ _________________|
MIN: NFY | ONFY to 3NFY

Numerical
calculation result N NO to N15 NO to N15 NO to N15
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Numerical Calculations

Measurement program
Input types Symbol Label measurement by . Distance and
binary conversion e angle measurement
Total area A 0A to 3A
Number of objects K 0K to 3K
OR000 to 0R127 3RO000 to
Area of each label R 3R127
X coordinate of GX 0GX000 to 0GX127 3GX000
gravity center to 3GX127
Y coordinate of GY 0GY000 to 0GY127 3GY000
gravity center to 3GY127
Main axis anale B 0B000 to 0B127 3B000 to
9 3B127
. O0FX000 to 0FX127 3FX000
Fellet diameter X FX to 3FX127
. OFYO000 to OFY127 3FY000
Fellet diameter Y FY to 3FY127
Perimeter of each CR 0CRO000 to 0CR127 3CR000
object to 3CR127
Average light level G 000G to 127G
Counting white WC (Count all the objects
objects registered)
Number of RC (Corresponds to the whole
registers number of registers)
Auxiliary 1 HA1 00H1 to 15HA1
Aucxiliary 2 H2 00H2 to 15H2
Distance D 00D to 15D
Angle B 00B to 15B
Numerical N  |[NOtoN15 NO to N15 NO to N15
calculation results
Measurement program Distance and
Input types Symbol - — - angle
Multiple positions Multlple_z degreg of T TS
measurement match inspection
Number of objects K 0K to 3K 0K to 3K
Degree of match M OMO000 to 3M127  |OMOOO to 3M127
Coordinate X 0X000 to 3X127 0X000 to 3X127
Coordinate Y 0Y000 to 3Y127 0YO000 to 3Y127
Density G 0G000 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”‘iae's‘ﬁ'cu'a“O” N NO to N15 NOtoN15  |NOto N15
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Numerical Calculations

[3] Display lists on the [NUMERIC CALC] menu
This section displays the [NUMERIC CALC] menu for each measuring program.
- The display on line 3) when "NUM-CAL [NC]" or "CNSTI[C]" is selected (on the "@TYPE” line) is the
same as for the "Positional deviation measurement.”
5> See page 15-2.

(1) Positional deviation measurement
See page 15-2t0 3
(2) Degree of match inspection

INUMERIC CALC]

(DCALC RESULT N00(0~15) NO YES

@TYPE MATCH[M] COORD[X Y] LVL[G]
NUM-CALINC] CNST[C] !

@FORMULA  REGO(0~15) MDLO(0~1) NOO(0~15)
CNST0000.0 + - * /— —DEL END
@FUNCTION  SUM AVG REG00~00(0~15)

— ~

—

Selection on line @ Selection on line @
MATCH[M], REG00(0~15) MDL(0~1)  NOO(0~15)
COORDIX Y], LVL[G] CNST0000.0 +-* /— — DEL END

(3) Lead inspection

[NUMERIC CALC]
(DCALC RESULT N00(0~15) NO YES |
@TYPE OBJS[K] DST[MAX: MXD MIN: MND]
LEAD WIDTH[MAX: MXW MIN: MNW]
LEAD-LENGTH[MAX: MXL MIN: MNL] !
NUM-CAL[NC] CNST[C]
@®FORMULA  REG00(0~15) N00(0~15)
@FUNCTION  SUM AVG REG00~00(0~15)

— ~C

Selection on line @ Selection on line B

OBJS[K], DSTIMAX:MXD MIN:MND] N N
LEAD WIDTHIMAX:MXW MIN:MNW]  [REE000-15) ~ - - RO0(O-15)
LEAD-LENGTH [MAX:MXL MIN:MNL] 0+

(4) BGA/CSP inspection

INUMERIC CALC]

{DCALC RESULT N00(0~15) NO YES

@TYPE TOTAL-AREA[A] OBJS[K] NUM-CAL[NC] CNSTI[C]
OBJECT-AREA[MAX: MXR MIN: MNR]

PICTCH X[MAX: XDX MIN: NDX] Y[MAX: XDY MIN: NDY]'
FILT X[MAX: XFX MIN: NFX] Y[MAX: XFY MIN: NFY]
®FORMULA  REGO(0~3) N00(0~15)

CNST0000.0 + - */— — DEL END

@FUNCTION  SUM AVG REGO~0(0~3)

~_

Selection on line @ Selection on line @

TOTAL-AREA[A], OBJSIK]
OBJECT-AREA[MAX:MXR MIN:MNR]
PICTCH X[MAX:XDX MIN:NDX] REG(0~3) NOO(0~15)
Y[MAX:XDY MIN:NDY] CNST0000.0 + -+/— — DELEND
FILT X[MAX:XFX MIN:NFX]
Y[MAX:XFY MIN:NFY]
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(5) Area measurement by binary conversion
[NUMERIC CALC]

(DCALC RESULT NO00(0~15) NO YES
@TYPE TOTAL-AREA[A] NUM-CAL[NC] CNSTIC]
This varies with the setting for the window.
®FORMULA REGO(0~15) N00(0~15) | Window Display
CNST0000.0 + -*/— —DEL END Number of masks: 1|REG 00 (0 to 15)
i @FUNCTION SUM AVG REGO00~00(0~15)

Number of masks: 2|REG 0 (0 to 7)

Number of masks: 4|REG 0 (0 to 3)

Selection in @ Selection in B :
REG00(0~15 NOO(0~15 Binary mask REG 0
TOTAL-AREA[A] ( ) ( )
CNST0000.0 +-*/— —  DEL END
(6) Objedt counting by binary conversion
[NUMERIC CALC] ,
{DCALC RESULT N00(0~15) NO YES
@TYPE TOTAL-AREA[A] OBJSIK]
NUM-CAL[NC] CNST[C] !
®FORMULA  REGO(0~3) N0O(0~15) |
CNST0000.0 + -*/— — DELEND
_|@FUNCTION  SUM AVG REG0~0(0~3)
Selection on line @ Selection on line @
TOTAL-AREA[A] REG(0~3) NOO(0~15)
OBJSIK] CNST0000.0 +-* / — — DEL END
(7) Object identification of binary conversion
[NUMERIC CALC]
{DCALC RESULT N00(0~15) NO YES .
@TYPE TOTAL-AREA[A] OBJS[K] OBJECT-AREA[R]
C-GRAVS[GX GY] FILT[FX FY]
AX.ANGL[B] LB-CIRCUM[CR] MID-PNT[CX CY] !
NUM-CAL[NC] CNST[C]
B®FORMULA  REGO(0~3) N00(0~15) !
CNST0000.0 + - */— — DEL END
@FUNCTION ~ SUM AVG REGO~0(0~3)
N o
Selection on line @ Selection on line @
TOTAL-AREA[A], OBJSIK] REGO(0~3) NO00(0~15)
CNST0000.0 + - * / — — DEL END
OBJECT-AREA[R],
C-GRAVS[GX GY], FILT[FX FY] REGO(0~3) LABEL 000(0~127) N0OO(0~15)
AX.ANGL[B], LB-CIRCUM[CR] CNST0000.0 +-*/— —  DELEND
MID-PNT[CX CY]
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(8) Point measurement

©

@ When "BINARY" is selected in "MODE" line.

[NUMERIC CALC]

(DCALC RESULT N00(0~15) NO YES
@TYPE WHT.CNT/REG.NO[WRC]

NUM-CAL[NC] CNST[C] !

®FORMURA  WHT-CNT[WC] REG-CNT[RC] N0O(0~15)
CNST0000.0 + - */— —DEL END
_| @UPRSLOW LIMIT +0000000.0000~-+0000000.0000

@When "AVG-GRAYS" is selected in "MODE" line.

[NUMERIC CALC]

{CALC RESULT N00(0~15) NO YES
@TYPE AVG-GRAYS[G] WHT.CNT/RAG.NO[WRC]
NUM-CAL[NC] CNST[C] !

(@FORMULA REG000(0~127) NOO(0~15)
CNST0000.0 + -*/— —DEL END
@FUNCTION SUM AVG REG000~000(0~127)

Selection on line 2

Selection on line 3

WHT.CNT/REG.NO[WRC]

WHT.CNT[WC] REG.NO[RC] NO00(0~15)

CNST0000.0 + -+/ — — DEL END
REG000(0~127) NOO(0~15)
AVG-GRAY
G-GRAYSIG] CNST0000.0 + -+/ — — DEL END

Multiple position measurement

[NUMERIC CALC]

@®CALC RESULT N00(0~15) NO YES
@TYPE OBJS[K] NUM-CALINC] CNST[C]
MATCH[M] COORDI[X VY] .

@®FORMULA  REGO(0~3) N0O(0~15)
CNST0000.0 + - * /— — DEL END
@FUNCTION  SUM AVG REGO~0(0~3)

Selection on line @

Selection on line @

OBJSIK REGO0(0~3) NOO(0~15)
Kl CNST0000.0 + -+/ — — DEL END
REGO0(0~3) DETECTIO00(0~127) NOO(0~15)
MATCH[M]. COORDI[X Y
M [ ! CNST0000.0 + -/ — — DEL END
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(10) Multiple degree of match inspection

[NUMERIC CALC] !

{®CALC RESULT N00(0~15) NO YES

@TYPE OBJSIK] NUM-CAL[NC] CNSTIC]
MATCH[M] LVL[G] COORDIX VY] .

®FORMULA  REGO(0~3) N00(0~15)
CNST0000.0 + - */— — DEL END
|@FUNCTION  SUM AVG REGO0~0(0~3)

Selection on line @ Selection on line @
OBUSIK] REG (0~3) NOO(0~15)
CNST0000.0 + -+/ — — DEL END
MATCH[M], LVL[G], REG (0~3) DETECTIO000(0~127) N0O(0~15)
COORDI[X Y] CNST0000.0 + -+/ — — DEL END

(11) Distance and angle measurement

[NUMERIC CALC] !

@CALC RESULT N00(0~15) NO YES

@TYPE DST[D] ANGL[B] AUX[H1 H2]
NUM-CAL[NC] CNST[C] !

@FORMULA  REGO(0~15) N00(0~15)
CNST0000.0 + - * /— — DEL END
@FUNCTION  SUM AVG REG00~00(0~15)

Selection on line @ Selection on line @

REG00(0~15) N00(0~15)
CNST0000.0 + -+/— —  DELEND

DSTID], ANGL[B], AUX[H1 H2]
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15-2 Final numerical calculations
Final numerical calculations can be set at item "FINAL-CALC" on the conditions of object types menu

[TYPE MEAS COND].

The setting procedure, error output settings, calculation sequence and parallel output based on the
output conditions are exactly the same as those used for item "15-1 The individual numerical
calculations for each measuring program.”

On the [TYPE MEAS COND] menu, move the cursor to "FINAL-CALC (final numeric

calculation)" and press the SET key.

I—» [FINAL NUM.CALC]

(DCALC.RESULT AN00(0~15) NO YES !
(@OBJECT TYPE MEAS-CAL-RESULT[N] A-CAL-RESULT[AN]

@RUN ATEST (SETKEY)
OPS-MENU RETURN LOCK

NUM-CAL[NC] CNSTIC] .

@FORMULA REG000(0~127) NOO(0~15)

CNST0000.0 + - */«— — DEL END !
@FUNCTION SUM AVG ANO0O~00(0~15)
BUPR&LOW LIMIT +0000000.0000~+0000000.0000 -
®OUTPUT NO Y0(0~7) C000(0~107)

(ANOO| N |OTNOO+O2NOO+3NO1 = Y4
+0009800.0000~+0010000.0000 +00009800.0000 OK
LANO | ]
ANOZ | ]
LANOSL| -]

Example:

"Results of the calcula-
tions for measurement 0,
camera 1: NOO" +
"Results of the calcula-
tions for measurement 0,
camera 2: NOO" +
"Results of the calcula-
tions for measurement 3:
NO1"

- The display areas on the screen are in the same places as those for item "15-1 The
individual numerical calculations for each measuring program."

(1 CALC.RESULT: The location where the rule 4 calculation result of the specified output data is
stored may be set from 00 to 15.

(@ OBJECT TYPE: Select the type of data being calculated.

® FORMULA: A number of style settings are used.

(registaration number)  The first line will change according to the selection made in item @).

Selection on line @

The first line of the display

MEAS-CAL-RESULT [N]

MEASO (0 to 4) CAM1 (1 to 2) NOO (0 to 15)

CNST0000.0 + - x /<— — DEL END

A-CAL-RESULT [AN]

ANOO (0 to 15)
CNST0000.0 + - % /<— — DEL END

NUM-CAL [NC]

ABS SQRT TAN ATAN ANOO (0 to 14)
MAX MIN ANOO to 00 (0 to 14)

CNST[C]

+0000000.00 (the second line will not be displayed)

Note: Please use a smaller number for entering numbers at AN (00 to 15) than that @
CALC. RESULT (calculations results) AN (00 to 15).

@ FUNCTION When you want to total (SUM) or average (AVE) the calculation results AN,
specify the range (0 to 15).

(® UPR&LOW LIMIT: Enter the upper and lower limits for making a decision.

® OUTPUT: Setting the output of the calculation results.

@ RUN A TEST: Pressing the SET key will record the setting details as well as run a test.
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- Based on the settings at items @) and (@), the number of styles may be entered as follows.

(@OBJECT TYPE Number of styles

01NOO to 01N15 (Calculation result for measurement 0, camera 1: NOO to 15)

02NO00 to 02N15 (Calculation result for measurement 0, camera 2: NOO to 15)
NFlkEASIiCAth_t?eESaLIJcLTIa[t’i\Ic]ns 1NOO to 1N15 (Calculation result for measurement 1: NOO to 15)
(f esults o ; u 2N00 to 2N15 (Calculation result for measurement 2: NOO to 15)
or measurements) 3NO0O0 to 3N15 (Calculation result for measurement 3: NOO to 15)
4NO00 to 4N15 (Calculation result for measurement 4: NOO to 15)

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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15-3 Setting examples

The example below shows the settings used to evaluate and output the X-Y coordinates (differences)
of the detection points in images 0 and 1, using the evaluation calculation. (Degree of match
inspection 5> See Chapter 5; Output 5> See Chapter 16: PC Function.)

Image 0 X coordinate difference

/ Object to be measured

Point detected in image 1

(F;gi;r}tstde?tﬁﬁtrﬁgé? (i)rga%eogel 0 (register number 01, model 0)

o

I~
Y coordinate difference Image 1 ] ]
(1) Specify the images shown above in the conditions for a degree of match inspection
- After specifying the images, return to the [TYPE MEAS COND] menu for the degree of match inspection.

(2) Operations on the [TYPE MEAS COND] menu
[TYPE MEAS COND]

D)

| @ MEASUREMENT 1] CHK-DEG-MATCH C1 MEAS-COND

~ ~
[MEAS COND]
(1DDTECT PRECISION STANDARD HIGH \
(@REGISTER NO. 00(0~15) NO 1P-SCH 2P-SCH
(®SEARCH YES NO
@MATCHING AVG-GRAY DIFF.ABS '
REGISTER NO. 0001 [02[03]04[05]06]07[08[09[10]11]12[13] 1415
BMDLO S| S X XXX XXX XXX XXX X
®MDL1 XXX XXX XXX XX XXX X
XXX XX

NUMERIC CALC XIXIXIXIXIXXIX XXX
DST8A

1 -
OPS-MENU RETURN LOCK EVALUATION [NUM-CALC]OUT-COND__ |

1. Move the cursor to the "NUM-CALC" item, and press the SET key.
5> The [NUMERIC CALC] menu will be displayed.

(3) Operations on the [NUMERIC CALC] menu

[NUMERIC CALC] |
| /DCALC RESULT NQ0(0~15) NO YES
14-@TYPE  MATCH[M] CQORDIX Y] LVL[G]

Yl CALINC] CNST[C] !

| (@FORMULA  REGO(0~15) MDLO(0~1) NOO(0~15)
3 CNST0000.0 + - */— —DEL END
@FUNCTION  SUM AVG REG00~00(0~15)
BUPR&LOW LIMIT +0000000.0000~+0000000.0000 '
44 ®OUTPUT NO YO0(0~7) C000(0~107)
| L DRUNATEST  (SETKEY)

6 OPS—MENU RETURN LOCK

1. Move the cursor to the " CALC RESULT" item using the up and down keys, and press the SET key. Select
"N0Q" using the up and down keys, and move the cursor to "YES" using the left and right keys. Then press
the SET key.
= ltems @ to @ will be displayed.

2. Move the cursor to the "@TYPE" item using the up and down keys, and press the SET key. Then move the

To the next page
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Continued from the previous page

3. Move the cursor to the "@FORMULA" item using the up and down keys, and press the SET key.
- Move the cursor to "REGO00(0 - 15)" using the left and right keys, and specify "REG01" using the up and
down keys.
- Move the cursor to "MDLO(0 - 1)" using the left and right keys, and specify "MDLQ" using the up and down
keys. Then press the SET key.
5> 01X0 will be displayed in the formula field.

+0000000.00~+0000000.00

01X0 refers to the X coordinate of the detection point in model 0, stored in register No.01 (image 1).
- Move the cursor to "-" using the left and right keys, and press the SET key.
5> A dash "-" will be displayed in the formula field.
- Move the cursor to "REGO01(0 - 15)" using the left and right keys, and specify "REG00" using the up and
down keys.
- Move the cursor to "MDLO(0 - 1)" using the left and right keys, and press the SET key.
5> 00X0 will be displayed in the formula field.

NOO_| X _|01X0—00X0

+0000000.00~+0000000.00

00XO0 refers to the X coordinate of the detection point in model 0, stored in register No.00 (image 0).
- Press the ESC key.
4. Move the cursor to the "G®UPR&LOW LIMIT" item using the up and down keys, and press the SET key.
- Move the cursor to the upper limit using the left and right keys, and press the SET key. Select a digit using
the left and right keys. Enter the number +160.00 using the up and down keys, and press the SET key.

I@UPR&LOW LIMIT +0000000.0000~+0000160.0000
™~

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.

(®UPR&LOW LIMIT +0000140.0000~+0000160.0000
™~
Lower limit
5> +0000140.00 to +0000160.00 will be displayed in the lower and upper limit fields.
- Press the ESC key.

5. Move the cursor to the "1)CALC RESULT" item using the up and down keys, and press the SET key.
Specify "NO1" using the up and down keys, and select "YES" using the left and right keys. Then press the
SET key.

- As described in steps 2 to 4, enter 01Y0 to 00YO0 in the formula field, and enter +0000090.00 to
+0000095.00 in the upper and lower limit fields.

NOO | _X _|01X0—00X0

+0000140.00~+0000160.00
NO1 Y _|01Y0—-00Y0

+0000090.00~+0000095.00

6. Move the cursor to the "@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

7. Move the cursor to the "RETURN" item using the up/down and left/right keys, and press the SET key.
> The [TYPE MEAS COND] menu will be displayed.

To the next page
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Continued from the previous page

(4) Operations on the [OUTPUT COND] menu

1. On the [TYPE MEAS COND] menu, move the cursor to the "OUT-COND" item using the left and right keys,
and press the SET key.
5> The [OUTPUT COND] menu will be displayed.

2. Move the cursor to the "(1PAGE NO." item using the up and down keys, and press the SET key. Select
"YES" using the left and right keys, and press the SET key.
= ltems @ to ® will be displayed.

[OUTPUT COND]
|, DPAGE NO. 0(0~4) NO YES |
271, @SET POSITION MOVE ™\ o
371 ,®INPUT SIGNAL REGISTER NO.00(0~15)
4< MATCH M0(0~1) CRD-X0(0~1) CRD-Y0(0~1) |
\ LVL GO (0~1)
CALC N00(0~15) AUX.RLY-C000(0~127) |
y@LOGIC SYMBOL A=+ — - DEL
? ,®OUTPUT SIGNAL  AUX-RLY C000(0~127) !
OPS-MENU RETURN LOCK T Column No.
8- 0] 0 1 2 3 4 5 6 7 0OUT
INPUTO ,
LOGIC -
INPUT1 ‘\\3
LOGIC |
INPUT2
LOGIC
INPUT3 |
LoGIC ) . ) ) ) _J

3. Move the cursor to the "@SET POSITION" item using the up and down keys, and press the SET key.
- Move the cursor to the leftmost column of the INPUT 0 logic settings using the up/down and left/right keys,
and press the SET key.

4. Move the cursor to the "@)INPUT SIGNAL" item using the up and down keys, and press the SET key.
- Move the cursor to "CALC NOO(0 - 15)" using the left and right keys, and specify "CAL NOO" using the up
and down keys. Then press the SET key.

5. Move the cursor to the "@LOGIC SYMBOL" item using the up and down keys, and press the SET key.
- Move the cursor to "-||-" using the left and right keys, and press the SET key.
5 The logical condition will be displayed in the leftmost column of the LOGIC row under INPUT 0.

[PAGEO] 0 1 2 3 4 5 6 7 OUTPUT
INPUTO NOO
ogic 4 — — — - — — —

- NOO refers to the NOO calculation result, that was entered on the [NUMERIC CALC] menu.
6. Move the cursor to the "@SET POSITION" item using the up and down keys, and press the SET key. Move
the cursor to the 1st column of the INPUT 0 logic settings using the left and right keys, and press the SET

key.
- As described in steps 4 and 5, enter "CALC NO1" to be used as an input signal.
[PAGEO] o0 1 2 3 4 5 6 7 OUTPUT
INPUTO NoO  NO1
e HF 4 — — — — — —
7. Move the cursor to the "G®OUTPUT SIGNAL" item using the up and down keys, and press the SET key.
Press the SET key again.

- Specify "C000" for the auxiliary relay number using the left/right (change digits) and up/down keys, and
press the SET key.
> The output coil for INPUT 0 will be displayed.

[PAGEO] 0 1 2 3 4 5 6 7  OUTPUT
INPUTO NOO  NO1 €000
oac 4k 4HF — — — — — — O

8. Move the cursor to the "RETURN" item using the up/down and left/right keys, and press the SET key.
5> The screen will return to the [TYPE MEAS COND] menu.

To the next page 15-14
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w

Continued from the previous page
(5) Operations on the [FINAL OUTPUT COND] menu

1. On the [TYPE MEAS COND] menu, press the ESC key twice and move the cursor to the "FINAL-
OUTPUT" item using the up/down and left/right keys. Then press the SET key.
> The [FINAL OUTPUT COND] menu will be displayed.

2. Move the cursor to the "MPAGE NO." item using the up and down keys, and press the SET key. Select
"YES" using the left and right keys, and press the SET key.
5 ltems @) to & will be displayed.

[PAGEQ]
INPUTO
LOGIC
INPUT1
LOGIC
INPUT2
LOGIC
INPUT3

LOGIC

[, @INPUT SIGNAL AUX-RLY C000(0~127) EXT-INP X0(0~7) !
TMR TMO(0~7) CNTR CNO(0~7)
AN00(0~15) OUT Y00(0~15)

@LoGic symeoL A==+ — L4 DEL [

|, ®OUTPUT SIGNAL  OUT Y00(0~15) AUX-RLY C000(0~127)
TMR TMO(0~7) SET-VL000(000~999) !
CNTR CN0(0~7) SET-VL000(000~999)
DEL

., OPS-MENU RETURN LOCK |

[FINAL OUTPUT COND] 2
" (DPAGE NO. 00~7) NO YES !
|, @SET POSITION ~ MOVE -4

0o 1 2 3 4 5 6 7 OUT

3. Move the cursor to the "@SET POSITION" item using the up and down keys, and press the SET key.
- Move the cursor to the leftmost column of the INPUT 0 logic settings using the up/down and left/right
keys, and press the SET key.
4. Move the cursor to the "@INPUT SIGNAL" item using the up and down keys, and press the SET key.
- Move the cursor to "AUX-RLY C000(0 - 127)" using the left and right keys, and select "C000" using the
left/right (change digits) and up/down keys. Then press the SET key.
> The following logical symbol will be displayed in the leftmost column of INPUT 0.

[PAGEO] 0 1 2 3 4 5 6 7 OUTPUT
INPUTO  C000
togc 4 — — - - — — —

5. Move the cursor to the "G®OUTPUT SIGNAL" item using the up and down keys, and press the SET key.
- Move the cursor to "OUT Y00(0 - 15)" using the left and right keys, and specify "Y00" using the up and
down keys. Then press the SET key.

> The output coil for INPUT 0 will be displayed.
[PAGEOQ] 0 1 2 3 4 5 6 7 OUTPUT E
INPUTO  CO000 Y00
toge 4 — — - — — — — >

6. Move the cursor to the "OPS-MENU" item using the up and down keys, and press the SET key.
5> The screen will return to the MAIN OPS MENU.

To the next page
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Continued from the previous page

(6) Degree of match inspection
Press the TRG/BRT key, and the IV-S30 will calculate the X-Y coordinates of the detection points in
images 1 and 2, and then evaluate and output the results.

(TYPEOO) F.IMG C1 L

O K VX.X

MEAS XXXXms XXXX-XX-XX XX:XX
MEASUREMENT 1 CHK-DEG-MATCH
REGISTER N00(0~15)

MO0=+09735 OK

X0= 090.0 OK

YO= 0920 OK

GO= 0180 _ OK

xo~7 00000000 Yo~7 MOOOOOOO  READY]
CHG-MEA CHG-R;GD}HG- T CHG-C1 ~ CHG-C2 CHG-EVAL CUSTOM-MNU

OPS-CND MEA-CNP SYS-CND CHG-TYPE NEXT-NG RE-EXAM-NG MANL-MEAS

\

* 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 [l will be displayed. If the
difference is not within the range, YO will be turned OFF, and an empty box [] will be

displayed.
NOO  Nof Cooo o with
T - If the result is within the range,
Output conditions Ak AP < N0O and No{ will be turned ON
v Yoo (OK), the auxiliary relay C000 will
. - €000 be turned ON, and output YOO will
Final output conditons -ff — — — — — — — > be turned ON.

* Move the cursor to the "CHG-RST" item, and press the up or down key. Then, the numeric calculation results
will be displayed.
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(Chapter 16: PC Function

)

The PC function is designed to create a ladder circuit program based on the data (coordinates, distance,
degree of match, and results of numerical calculations) obtained from the measurements and calculations
made by the IV-S30. Then it outputs the results of the calculations performed by the circuit.

Use of the PC function enables the 1V-S30 to output measurement results to an external equipment such

as a lamp by itself, without the need for an external PC.

16-1 Operation cycle

The operation cycle of the IV-S30 is outlined below. This flowchart contains only the operations related

to the PC function, and does not show communications with external devices.
C Pow¢|ar ON >

| Power ON sequence

o )

| Input refresh

Ladder circuit calculation (final output conditions)
Ex.:| X0 C000 Y00

X1
C001

Output refresh

Has a measurement start
input signal been received?

Image processing for measurement 0 using camera 1

Y

Ladder circuit calculation
(based on output conditions for measurement 0 of camera 1)

Ex.: om0 No1 €000

No2  Co001

0Xo0
C000

'

Measurement processing for measurement 0 using camera 2

Ladder circuit calculation
(based on output conditions for measurement 0 of camera 2)

!

| Measurement processing for measurement 1

| Ladder circuit calculation (based on output conditions for measurement 1)

| Measurement processing for measurement 2

| 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)
|

16-1

PC scan
cycle

Measurement
processing
cycle



PC Function

[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 0 to 4)

- The coordinates, distance, and degree of match are determined by the measurement programs. If
the numerical calculation conditions have been set, calculations will be executed.

- Each measurement obtained is judged to be OK or NG, based on the criteria entered by the user. If
it is OK, 1 (ON) will be used as the input condition for the following calculation on the ladder circuit,
and if itis 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 lad-
der circuit in the PC scan cycle

~— Measurement processing cycle ladder circuit (measurement output conditions) —

Measurement 0 - camera 1
(Positional deviation Measurement 1 Measurement 2
measurement) (Binary area) (Point measurement)
| oMo co00 | | 00A coo1 | | P00O co02 |
1] M 11 M) 11 )
11 ) 1 N\ t N
Degree Auxiliary Total Auxiliary Point Auxiliary
of match  relay area  relay relay
A
PC scan cycle | Cooo Coo1 €002 Yoo |
ladder circuit | {1 — 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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16-2 Ladder circuit program creation

[1] Procedure for creating measurement output condition and a ladder circuit
A separate ladder circuit can be created for positional deviation measurement, degree of match
inspection, lead inspection, BGA/CSP inspection, area measurement by binary conversion, object
counting by binary conversion, object identification by binary conversion, point measurement, multiple
position measurement, and multiple degree of match inspection.
The procedure for creating a ladder circuit for positional deviation measurement is given below. A
ladder circuit can be created the same way for other measurement just change the input contact point

setting.

(1) Operation to invoke the [OUTPUT COND] menu (for positional deviation measurement : MEA-
SURE 0 CAMERA 1)

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

\,
To the next page

[TYPE MEAS COND)]

®IMG PRE-PROCESS (TO NEXT SUB-MENU)

o

))

[MEAS COND]
(DDTECT PRECISION STANDARD HIGH

o

A
o~

(DOBJECT TYPE NO.  00(0~63) NO YES
(@SELECT CAMERA CAM1&2 CAM1&NG-IMG

| @ MEASUREO CAM{  POSI-DEVIATION [(MEAS-COND)|NO l
T

[OUTPUT COND]

| (DPAGE NO. 0(0~4) NO YES

@SET POSITION MOVE ~ ~  ———

@)INPUT SIGNAL | REGISTERNO.0(0~7) :
| MATCH MO(0~1) CRD-X0(0~1) CRD-YO(0~1) '
| DEV-10(0~1) DEV0(0~1) ANGLB_ | :
CALC N00(0~15) AUX.RLY-C000(0~127)

@LoGIC sYyMBoL A==+ — < DEL
(BOUTPUT SIGNAL AUX-RLY C000(0~127)

OPS-MENU RETURN LOCK

[PAGEQ] o 1 2 3 4 5 6 7 ouT
INPUTO

LOGIC _

INPUT1

LOGIC Row No.

INPUT2

LOGIC

INPUT3

LOGIC

"

2

~

OPS-MENU RETURN LOCK EVALUATION DST&ANGL NUM:CALC

1. Move the cursor to the "POSI-DEVIATION" function on item "@)MEASURE 0 CAM1," and select
the (MEAS-COND) item using the left and right keys. Then, press the SET key.

2. Move the cursor to item "OUT-COND" with the up, down, left and right keys, and press the SET
key. &> The [OUTPUT COND] menu will be displayed.

3. After moving the cursor to item "@)PAGE NO." with the up and down keys and after pressing the
SET key, specify page number "0" with the up and down keys. Set the register item to "YES" with
the left and right keys, and press the SET key. 5> Items (2 to & will be displayed.

— 3

This display varies
with each
measurement
program. > Page
16-9 to 16-10.

Column No.Oto 7

. Ladder circuit

display area

A ladder circuit program can be created on each page from 0 to 4 consisting of 4 rows, each of
which has 8 terminals and 1 output relay. Therefore, a ladder circuit can be created that
consists of 20 rows in all (one row contains 8 terminals and 1 output relay). Calculations will be
carried out in the order of the page numbers 0, 1, 2, 3 and 4.

Page 0 o 1t 2 3 4 5 6 7 Output
Page1 |\ Input O —— — — — — — —
Page2 |~ |IMPut 1 —f—f————
Page 3 .| Input 2— — — — —
Page 4 | Input 83— — — — — — —
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Contigued from the previous page

|(2) Ladder circuit creation 1 (setting input signals)|

\

[OUTPUT COND]

{®PAGE NO. 0(0~4) NO YES
| @SET POSITION MOVE

17 ®INPUT SIGNAL __REGISTERNO.0(0~7)
o ———" MATCHMO(~1) CRD-X0(0~1) CRD-YO(0~1) !
DEV-x0(0~1) DEV-y0(0~1) ANGL-B
CALC N00(0~15) AUX.RLY-C000(0~127) |

_@LOGIC SYMBOL - ==+ —— “- DEL \
4”1 ®OUTPUT SIGNAL AUX-RLY C000(0~127) 5
OPS-MENU RETURN LOCK

[PAGEQ] 0 1 2 3 4 5 6 7 ouT

INPUTO
LOGIC

INPUT1 I

LOGIC ———— Ladder circuit
INPUT2 ! cursor

LOGIC

INPUT3
LOGIC

1. Move the cursor to item "(@SET POSITION" with the up and down keys, and press the SET key.
- The ladder circuit cursor can be moved with the up, down, left and right keys. Move the cursor to
a position where an input terminal will be placed, and press the SET key.
2. Move the cursor to item "@)INPUT SIGNAL" with the up and down keys, and press the SET key.

- In the case of the "positional deviation measurement," "degree of match inspection," "lead
inspection," "object counting by binary conversion" or "object identification by binary conversion,"
first move the cursor to "REGISTER NO." with the left and right keys, and select a number with
the up and down keys. This registration number should be the same registration number specified
on the [EVALUATION COND] menu.

0 to 3 : BGA/CSP inspection, object counting by binary conversion, object identification by binary
conversion, multiple position measurement, multiple degree of match inspection.

0 to 7 : Positional deviation measurement

0 to 15 : Degree of match inspection, lead inspection, area measurement by binary conversion,
distance and angle measurement

0to 127 : Point measurement (average), 0 to 255 : Point measurement (binary conversion) _

. After moving the cursor to the kind of input signal you want with the left and right keys, select a
number with the up and down keys. Then press the ESC key. (See page 16-6 for the kinds of input
signals available for each measurement program, and see page 16-8 for details about the auxiliary
relays.)

4. Move the cursor to item "@LOGIC SYMBOL" with the up and down keys, and press the SET key.

5. Move the cursor to the logic symbol to be used for the input signal selected in step 3, and press

the SET key. > The logic symbols and the input signals will be displayed as a ladder circuit.

w

Display example: [PAGEO] o 1 2 3 4 5 6 7 OUT
INPUTO oMo
LOGIC 44— —
Logic symbol Function

—| I— a contact on a series circuit (ON, when the evaluation result is OK)

—/HL 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
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.

To the next page 16-4
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Continued from the previous page

|(3) Ladder circuit creation 2 (setting output signals)|

[OUTPUT COND]
@DPAGE NO. 0(0~4) NO YES '
,@SET POSITION MOVE
17l @INPUT SIGNAL  REGISTERNO.0(0~7) |
MATCH M0(0~1) CRD-X0(0~1) CRD-YO(0~1)
DEV-x0(0~1) DEV-y0(0~1) ANGL-B

CALC NO0(0~15) AUX.RLY-C000(0~127)

@LOGIC SYMBOL — — =+ —— L 4 DEL !
BOUTPUT SIGNAL AUX-RLY C000(0~127)

24 ~

1. Move the cursor to item "@SET POSITION" and press the SET key.
- Move the cursor to a row where a ladder circuit output signal will be placed with the up and down
keys, and press the SET key.
An output signal can only be placed on rows where input signals have already been placed.
2. Set the cursor to item "B OUTPUT SIGNAL" with the up and down keys, and press the SET key.
- Select an output auxiliary relay number (see page 14-8) with the up and down keys, and press
the SET key.
5> The output symbol and auxiliary relay number will be displayed on the row specified in step 1.
Display example:

[PAGEQ] 0 1 2 3 4 5 6 7 OUT

INPUTO OMO €000

N oglc A4k — — = — — — — <>
(4) Create a ladder circuit for the page numbers registered in step (1), repeating the operations in

steps (2) and (3)
Creation example:

- - - - - - - - I
1
[PAGEO] 0 1 2 3 4 5 6 7 OUT
INPUTO OMO C001 €000
LOGIC I <
INPUT1 0X0
LOGIC —H—- |
INPUT2 NO1 NO2 C001
Logic A — o
INPUT3 NO3 NO4
LOGIC -
- I

Note: Output relays cannot be used in series on a ladder circuit. Change circuit a to circuit b.

Circuit a X Circuit b O

Coot Co10
co1 *

|(5) Creating a ladder circuit is complete.|

@LOGIC SYMBOL — == — < DEL
(B)OUTPUT SIGNAL AUX-RLY C000(0~127)
OPS MENU [RETURN] LOCK

et

’

1. Move the cursor to "RETURN" with the up/down and left/right keys, and press the SET key.
5> The screen will return to the [TYPE MEAS COND] menu, and the ladder circuit creation process
will be finished.
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[Kinds of input signals in each measurement program]

Measurement program
Kind of input | Symbol | Positional deviation Degree of match ~ Lead Point
measurement inspection inspection | measure-ment
Degree of M Model 0: OMO to 7MO | Model 0 : 00MO to 15MO0
match Model 1: OM1 to 7M1 | Model 1 : 00M1 to 15M1
Coordi Model 0: 0X0to 7X0 | Model 0 : 00X0 to 15X0
oordinate X Model 1: 0X1to 7X1 | Model 1 : 00X1 to 15X1
. Model 0: 0Y0 to 7Y0 | Model 0 : 00YO0 to 15Y0
Coordinate Y | Model 1:0Y1 to 7¥1 | Model 1 : 00Y1 to 15Y1
. Model 0: 0x0 to 7x0
Deviation X Model 1: 0x1 to 7x1
. Model 0: 0y0 to 7y0
Deviation Y| Model 1: 0y1 to 7y1
Anal B Model 0: 0BO to 7B0
nge Model 1: 0B1 to 7B1
. Model 0 : 00GO0 to 15G0
Light level G Model 1 : 00G to 15G
Number of K
objects 00K to 15K
Distance D 00D to 15D
Lead width W 00W to 15W
Lead length
/ lead width L 00L to 15L
Binary point P000 to P255
Average light
level point P000 to P127
Numerical
calculation results N NO to N15 NO to N15 NO to N15 NO to N15
Auxiliary relay N C000to C127
Measurement program
Kind of input |Symbol Area measurement Object counting Object
p y BGA/ (iSP by binary by binary identification by
. 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 Ato 3A
Number of masks=4: 0A to 3A OAto3 0Ato3
Number of objects K 0K to 3K 0K to 3K 0K to 3K
Area of each 0RO000 to OR127
label R |OMXRio3MXR -3R000 to 3R127
Fillet diameter X FX 0FX to 3FX
Fillet diameter Y FY OFY to 3FY
Distance between
gravity centers X DX | ODX to 3DX
Distance between
gravity centers Y DY | 0DY to 3DY
Numerical
calculation results N NO to N15 NO to N15 NO to N15 NO to N15
Auxiliary relay C C000 to C127
it ‘ S— Measurement program
ind of inpu
P ymbo Multiple positions measurement | Multiple degree of match inspections
Number of objects K 0K to 3K 0K to 3K
Numerical calculation results N NO to N15 NO to N15
Auxiliary relay C €000 to C127
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Kind of input Symbol | Distance and angle measurement *
Auxiliary H O00H to 15H
Distance D 00D to 15D
Angle B 00B to 15B
Numerical calculation results N NO to N15
Auxiliary 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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[Auxiliary relay C000 to C127]

The functions of the auxiliary relays (C000 to C127), which can be used for input and output signals, are
explained below.

status output)

- 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.

Relay No. Function
(relay name) Use for input signals | Use for output signals
€000 to C109 | - Relays for internal calculation
(|ntern_al - For the final output conditions, relays also used for output in the measurement
calculation) | processing cycle can be used.
C110 Normally OFF
Cci11  — - 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.
C112 (Bnal |1t C116 is not used, OK/NG wil be displayed on the
res MAIN OPS MENU which correspons to ON/OFF of -
ult) ci12.*
- If an error occurs (C118 is turned ON),C112 will be
turned OFF (NG).
- When C113 is ON, continuous measurements will
C1 13 be executed.
(Continuous (Ex) When X0 is ON,continuous measurements
measurement will be executed. X0 c113
start input) |_| I—O—|
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
C114 turned ON, and if it is less than 50 %, C114 will be
(CCD trigger | turned OFF. -

- 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,
(measurement 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 MAIN OPS MENU will
C116 depend on the ON/OFF state of C116.
(programmable - (Ex.)"OK" is displayed on the MAIN OPS MENU
output) when C000 is ON, and "NG" when the C000
is OFF.  cooo 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
C117 monitor set on the [MONITOR LIGHT LVL] menu.
(lluminance | Warning light levels can be set for each of the

C120to 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 16-15.)

* OK/NG displayed on the MAIN OPS MENU => See page 1-4.
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B A list of the [OUTPUT COND] menu displays
Shown below are the [OUTPUT COND] menu displays for each program.

- The displays starting at line @) on each menu is the same as the "positional deviation measurement"
display.c> See page 16-3.

(1) Positional deviation measurement
See page 16-3.

(2) Degree of match inspection

[OUTPUT COND] '
DPAGENO.  0(0~4) NO YES
(@SET POSITION MOVE
@)INPUT SIGNAL REGISTER NO.00(0~15) '
MATCH M0(0~1) CRD-X0(0~1) CRD-YO(0~1)
LVLGO(0~1)
CALC N00(0~15) AUX.RLY-C000(0~127)

(3) Lead inspection

[OUTPUT COND] |
DPAGE NO.  0(0~4) NO YES
®@SET POSITION MOVE
®)INPUT SIGNAL REGISTER NO.00(0~15)
OBJ-K DST-D
LEAD WIDTH W LEAD LENGTH L !
CALC N00(0~15) AUX.RLY-C000(0~127)

(4) BGA/CSP inspection

[OUTPUT COND]
®PAGE NO.  0(0~4) NO YES |
©@SET POSITION MOVE
®B)INPUT SIGNAL REGISTER NO.0(0~3)
TOTAL-AREA-A OBJ-K OBJECT-AREA-R
FILT-X FX FILT-Y FY
PITCH-X DX PITCH-Y DY !
CALC N00(0~15) AUX.RLY-C000(0~127)

(5) Area measurement by binary conversion

[OUTPUT COND]

(DPAGE NO.  0(0~4) NO YES

(@) SET POSITION MOVE

@INPUT SIGNAL REGISTER NO.00(0~15)

TOTAL-AREA-A !
CALC N00(0~15) AUX.RLYC000(0~127)

(6) Object counting by binary conversion

[OUTPUT COND]

DPAGE NO.  0(0~4) NO YES

@SET POSITION MOVE

®)INPUT SIGNAL REGISTER NO.00(0~3)
TOTAL-AREA-A OBJ-K !
CALCNO00(0~15) AUX.RLY-C000(0~127)
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(7) Object identification by binary conversion

[OUTPUT COND]
DPAGENO.  0(0~4) NO YES
@SET POSITION MOVE

(8) Point measurement

@When "BINARY" is selected in "MODE" line.

(@INPUT SIGNAL REGISTER NO.0(0~3)
TOTAL-AREA-A OBJ-K OBJECT-AREA-R000(0~127)
CALC N00(0~15) AUX.RLY-C000(0~127)

|
i
1

[OUTPUT COND]
(DPAGE NO.  0(0~4) NO YES
@SET POSITION MOVE

BIN-PNT-P

“

@®When "AVG-GRAYS" is selected in "MODE" line.

(@INPUT SIGNAL REGISTER NO.000(0~255)

CALC N00(0~15) AUX.RLY-C000(0~127)

[OUTPUT COND]
DPAGENO.  0(0~4) NO YES
(@SET POSITION MOVE

AVG-GRAY G

(9) Multiple positions measurement

(@INPUT SIGNAL REGISTER NO.000(0~127)

CALC NO00(0~15) AUX.RLY-C000(0~127)

[OUTPUT COND]
DPAGE NO.  0(0~4) NO YE
(@SET POSITION MOVE

OBJ-K

(10) Multiple degree of match inspections

(@INPUT SIGNAL REGISTER NO.0(0~3)

CALCNO00(0~15) AUX.RLYC000(0~127)

[OUTPUT COND]

(DPAGE NO. 0(0~4) NO YES

(@)SET POSITION MOVE

@INPUT SIGNAL REGISTER NO.0(0~3)
OBJ-K

(11) Distance and angle measurement

CALCNO00(0~15) AUX.RLYC000(0~127)

[OUTPUT COND]
{®PAGENO.  0(0~4) NO YES
(2SET POSITION MOVE

AUX-H DST-D
ANGL-B

(@INPUT SIGNAL REGISTER NO.00(0~15)

CALCNO00(0~15) AUX.RLYC000(0~127)
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[2] Procedure for creating the final output conditions in a ladder circuit

A ladder circuit can be created for each object type (IV-S33M: 0 to 63, IV-S32M: 0 to 31, IV-S31: 0 to
15) using the following procedure.

|(1) Operation to invoke the [FINAL OUTPUT COND] menu|
On the MAIN OPS MENU, move the cursor to "MEA-CND" item, and press the SET key.

L. [TYPE MEAS COND] |
(DOBJECT TYPE NO.  00(0~63) NO YES |
(®SELECT CAMERA  CAM1&2 CAM1&NG-IMG »L

%
IOF’S-MENU SAVE LOCK TITLE FINAL-CALC |FINAL-OUTPUT] I/O SYSTEM hL

1
1. Move the cursor to the "FINAL-OUTPUT" item using up/down and left/right keys. Then, press the
SET key.
> The [FINAL OUTPUT COND] menu will be displayed.
2. After moving the cursor to item "1DPAGE NO." (register number) with the up and down keys, and
pressing the SET key, specify page number "0" with the up and down keys, set the register item to
"YES" with the left and right keys, and press the SET key. 5> ltems @) to (&) will be displayed.

5| [FINAL OUTPUT COND] !
* DPAGE NO. 0~-yNOYES . —— 72
(@SET POSITION MOVE |
(@INPUT SIGNAL  AUX-RLY C000(0~127) EXT-INP X0(0~7)
TMR TM0(0~7) CNTR CNO(0~7) !
AN00(0~15) OUT YO00(0~15)
@LOGIC SYMBOL —{ }— -4 —— L4 DEL
(B®OUTPUT SIGNAL OUT Y00(0~15) AUX-RLY C000(0~127) !
TMR TM0(0~7) SET-VL000(000~999)
CNTR CNO(0~7) SET-VL000(000~999) |
DEL
OPS-MENU RETURN LOCK Column No.
[PAGEOQ] 0 1 2 3 4 5 6 7 out |
INPUTO
LOGIC J—
INPUT1 '
LOGIC Row No. - Ladder circuit
INPUT2 display area
LOGIC !
INPUT3
LQGIC _ ~ _ _ ~ _ _ ~ _

A ladder circuit can be created on each page from 0 to 7 consisting of 4 rows, each of which has
8 terminals and 1 output relay. Therefore, a ladder circuit can be created that consist of 32 rows
in all (one row contains 8 terminals and 1 output relay).

Calculations will be carried out in the order of the page numbers 0, 1, 2, 3,4, 5,6 and 7.
Page0 | o0 1 2 3 4 5 6 7 Output m
Input 0 —— —+——+—+— -+
Page 1 Input 1 —— — — — — — — — —O—
Page 2 Input 2 |— 1 — — — — ——O—
Page’ " | Input 8 | — k4 —t—— —— O]
Page 4 :
Page 5
Page 6
Page 7

A

To the next page
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Continued from the previous page

|(2) Ladder circuit creation 1 (setting input signals)|

[FINAL OUTPUT COND] |

@DPAGE NO. 0(0~7) NO YES
, @SET POSITION MOVE .
171, ®INPUT SIGNAL  AUX-RLY C000(0~127) EXT-INP X0(0~7)
2 TMR TMO(0~7) CNTR CNO©O-7) [« |
AN00(0~15) OUT Y00(0~15) | 2
, @LOGIC SYMBOL —| |- -4+ —— L J DEL

37| ®OUTPUT SIGNAL OUT Y00(0~15)

[PAGEO]
INPUTO
LOGIC
INPUT4
LOGIC
INPUT2
LOGIC
INPUT3
LOGIC

TMR TMO(0~7) SET-VL000(000~999)
CNTR CNO0(0~7) SET-VL000(000~999) .
DEL
OPS-MENU RETURN LOCK
0 1 2 3 4 5 6 7 ouT X
—< |

AUX-RLY C000(0~127) '

1. Move the cursor to item "2 SET POSITION" with the up and down keys, and press the SET key.
- The ladder circuit cursor can be moved with the up, down, left and right keys. Move the cursor to

the position where you want to place an input terminal, and press the SET key.

2. Move the cursor to item "3 INPUT SIGNAL" with the up and down keys, and press the SET key.

- Set the kind of input signal and its number.
- After moving the cursor to the kind of input signal you want, select a number with the up and
down keys, and press the ESC key.

Kind of Data .
input signaljmemory No. S
E)f[’;errnrﬁlg:gut X0 to X7 | The external input terminals X0 to X7 can be assigned.
Timer When any of the timer instructions TMO to TM7 causes a time-out,
i inal TMO to TM7|the corresponding terminal is turned ON. When a timer instruction
erminals input is switched OFF, the terminal is turned OFF.
When any of the counter instructions CNO to CN7 counts out, the
Counter corresponding terminal is turned ON. When any of the counter
terminals [CNO to CN7| roqet relays C120 to C127 for the respective counters is turned
ON, the corresponding terminal is turned OFF.
Final calcu- When the final numerical calculation results ANO to AN15 are OK,
lation result ANO to  |these terminals are turned ON. If any of the results are NG, they
terminals AN15  |are turned OFF.
(See item 3-2 [4] for details about the final numerical calculation.)
Output Y0 to Y15 They can be used as auxiliary relays for the external output
terminals terminals YO to Y15.

v

- See page 16-8 for details about the auxiliary relays C000 to C127.

To the next page
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Continued from the previous page

3. Move the cursor to item "@LOGIC SYMBOL" with the up and down keys, and press the SET key.
4. Move the cursor to the logic symbol to be used for the input signal selected in step 3 with left and
right keys, and press the SET key.
5> The logic symbols and the input signals will be displayed as a ladder circuit.

Display example:
[PAGEOQ] 0o 1 2 3 4 5 6 7 OUT

INPUTO €000
oeglc H4fF — — — — — — —

Logic symbol Function

—| I— a contact on a series circuit (ON, when the evaluation result is OK)

—/H/— b contact on a series circuit (OFF, when the evaluation result is OK)

Deletes the contact on the cursor.
(Contacts after the deleted contact will not be brought forward.)
Note: This symbol cannot be used on the first row.

|_ Used to create an OR circuit.

J Used to create an OR circuit

Deletes the contact on the cursor.

(Contacts after the deleted contact will be brought forward.)

When a contact exists only on the first row, if the contact is deleted, also the
output relay will also be deleted.

Deletion

\

To the next page
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Continued from the previous page

|

|(3) Ladder circuit 2 (setting output signals)|

A/

[FINAL OUTPUT COND] |
DPAGE NO. 0(0~7) NO YES
,@SET POSITION MOVE !
17| GINPUT SIGNAL  AUX-RLY C000(0~127) EXT-INP X0(0~7)

TMR TM0(0~7) CNTR CNO(0~7)
ANO0O(0~15) OUT Y00(0~15)
@LOGIC SYMBOL — }— 4= —— L4 DEL
,®OUTPUT SIGNAL OUT Y00(0~15) AUX-RLY C000(0~127) !
2 TMR TM0(0~7) SET-VL000(000~999) [*~——— 4
CNTR CNO(0~7) SET-VL000(000~999) .
DEL

OPS-MENU RETURN LOCK
[PAGEQ] 0 1 2 3 4 5 6 7 ouT '
INPUTO Cooo
LOGIC 44-—-— - - - -
INPUT1 '
LOGIC
INPUT2
LOGIC !
INPUT3
LOGIC

1. Move the cursor to item "@SET POSITION" with the up and down keys, and press the SET key.

- Move the cursor to the row where a ladder circuit output relay will be placed, and press the SET
key. An output relay can only be placed only on rows where input signals have already been
placed.

2. Move the cursor to item "BGOUTPUT SIGNAL" with the up and down keys, and press the SET
key.

3. Select the kind of output signal and the number (set value). After moving the cursor to the desired
output signal with the left and right keys, select a number (set value) with the up and down keys,
and press the SET key.

5 The output symbol and signal will be displayed on the row specified in step 1.

Display example:

[PAGEO] 0 1 2 3 4 5 6 7 OUT
INPUTO €000 Y00
LOGIC 4=~ — —

To the next page
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Continued from the previous page

To the next page

Kind of Data
output memory Function
signal No.
E(;(ltj?rﬂtal Y0 to 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
Timer TMO to TM7 —A 0250 — Timer set value
instructions ° ™0 Y00 5'5 sec)
~—— Output instruction
_”L_ N (extgmal output)
Timer terminal
M
Coo1 125 sec.é . 125sec;;
TMO 1
[Y00]
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.
[Ex.] C002 CNO -— Counter instruction
Counter —A 0003 — Counter set value
instructions | CNO to CN7 X5 C120 .
= ' Resetting the CNO
CNO
— ol Output instruction
L (external output)
Counter terminal
- I
[C120] 5
cooz _[TLILI2L L AL 5
CNO —
[Yo1]
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.
Y
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Continued from the previous page

!

(4) Create a ladder circuit for the page numbers registered in s.tep (1) repeating the
operations given in steps (2) and (3).

Creation example:

[PAGEOQ]
INPUTO
LOGIC
INPUT1
LOGIC
INPUT2
LOGIC
INPUT3
LOGIC

0 1 2 3 4 5 6 7 OUT
C000 C001 Y00 ;
e

X0
4+ '
Co01 X1 T™MO
bk ——————ow0 |
T™MO Y01
t———O

circuit b.

Note: Output relays cannot be used in series on a ladder circuit. Change circuit a to

Circuit a X Circuit b O

Coo1

C010

co *

A

|(5) Creating a ladder circuit is complete.|

—

—~ 1

@LOGIC SYMBOL —+a34 — L < DEL
®OUTPUT SIGNAL  OUT Y00(0~15) C000(0~127)

TMR TMO(0~7) SET-VL0O00(000~999)

CNTR CNO(0~7) SET-VL000(000~999)
DEL

OPS MENU |RETURN| LOCK

1. Move the cursor to "RETURN" with the up/down and left/right keys, and press the SET key.
5> The screen will return to the [TYPE MEAS COND] menu, and the ladder circuit creation process

will be finished.
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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
gl .
Reference image

' registration window

Shape NG (degree of match NG)  Positional deviation 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
(aiZiZt:)me Degree of match (model 0): +09500 to +10000

(Output conditions 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.

| 0X0 0YO  OMO C000
I I I ) OK
11 11 ] o/
‘ Coordi- Coordi- Degree
nate X nateY of match

C Final output conditions ladder circuit >

C119 €000 Y00
|} £ O NG output
Measurement ok
termination Vo
CI1 I18 /Q\ Measurement operation

Measurement operation error

error output

llluminance monitor

Illuminance monitor error

error output

16-17
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16-4 Examples of a final output conditions ladder circuit
(1) Circuit for keeping the external output ON until the next external trigger is received

08

| Cc119 €000
| | | .
[W] Edl
‘ Measurement ok
termination

External trigger input |_|

!

READY

External output

: :

(Y00)

% NG output

(2) Circuit for controlling the ON time of the external output using the timer

10msX10=100ms

External output
(Y00)

Cc119 TMO
|} 0010 ——
Measurement
termination
C119 C000  TMO Y00
Il F £ NG output
OK
External trigger input |_| |_|
READY J
100ms

(3) An example of a circuit that can output a signal when the IV-S30 is operating normally.

Y00

Normally OFF

Y00 J

Start the system System error

Restart the system

:

The system will restart automatically
if it detects a system error.

| Output while operation is normal
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16-5 PC monitor screen
On the MAIN OPS MENU, move the cursor to "CHG-EVAL" item with left and right keys, on the menu bar
at the bottom of the screen, and press the SET key. Then the PC monitor screen will be displayed.
However, before you can display this screen, you have to select item (7) OPS MENU DISPLAY and set
PC-MNTRYES on the [TYPE RUN COND] menu. > See page 2-10.

(TIPEOO) AREA1 FIMG C1 L®
OK LOCK FULL VX.X W
MEASURE XXXXXXms 2000-08-15 13:20 1=002.2 OK
® : X00~07 : C2=100.0 OK
@ Y000=007. . READY]
® caoo~qo7. O
@ H{NUMERIC CALC] | TMR] CNTR]
1AN00=+00000250, 1 TM0:200 _+ CNO0:100
: 1 TM1:3 ' 1CN1:150 '
L :NOT SET' :CN2:NOT SET;
' TM3:NOT SET! : CN3:NOT SET:
] | TM4:NOT SET! | CN4:NOT SET:
® : | TM5:NOT SET! | CN5:NOT SET!
/ :AN06=NOT SET ' TM6:NOT SET ! E CN6:NOT SET!
® 1ANO7=NOT SET . 1 TM7:NOT SET: | CN7:NOT SET:
@ \SELECT! OSELECT!ASELECT! NCHG-C1 CHG-C2 CHG-EVAL CUSTOM-MNU
OPS'CND MEA-CND SYS-CND CHG-TYPE

(@ The ON (l) or OFF (1) status of the input relays (X00 to X07) is displayed.

@ The ON (l) or OFF (1) status of the output relays (Y00 to Y15) is displayed.

@ The ON (l) or OFF (1) 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) with the up and down keys
(in units of 8 points).

Change the auxiliary relay address (C000 to C127) with the up and down
keys (in units of 8 points).

SELECT

OSELECT

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

ASELECT
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(Chapter 17: Setting the Input/Output Conditions )
17-1 Outline

This chapter explains the input/output settings on the IV-S30. The conditions are set on the [I/O
CONDITIONS] menu.

[1] When you want to select "PARALLEL + SERIAL + USB" on the "MEAS INP I/F"
line
On the MAIN OPS MENU, move the cursor to "SYS-CND," and press the SET key.
> 0On the [SYSTEM COND] menu, move the cursor to item "(1)1/0 CONDITIONS"
and press the SET key.

> On the [I/O CONDITONS] menu, select ") MEAS INP I/F" and press the SET key.
Then, select "PARALLEL + SERIAL + USB", and press the SET key.
| Only displayed here when

[SYSTEM COND]

[0 CONDITIONS|[TO NEXT SUB-MENU)| | mhlV-?EB'K/iZ gms oM
en the IV-

_ (2 COMM.SET (TO NEXT SUB-MENU) | is used, "EXTINP" will be

[~ I~ displayed here.)

))
)

[I/O CONDITIONS] ,
[(DMEAS INP IIF PARALLEL+SERIAL CCD- After selecting "REG-
REF," chang 0 to 4 using

up and down keys.

(@SERIAL OUTPUT NO PC-LINK S
(®MANL TYPE CHNG NO YES
@PARALLEL INP X6 640BJ-CHG REG REF(MEASO COMPARE-IMGS)

MODIFY-AREA-SIZE(00%) EXT-INP !
(®PARALLEL INP X7 EXT-INP CHNG-IMG-OUT-CAM CAM-MEAS 2 IMAGES

®STROBE OUT NO Y0 \omﬁs\
@’'READY'ON  CAPTURE COMPLETE MEAS-C L Change YO0 to Y7 using

_OPS-MENU RETURN LOCK

the up and down keys.

Input/output condition Setting details

(1) MEAS INP I/F
(measurement start input)

@ SERIAL OUTPUT Select "PC-LINK (computer link)", "SERIAL (general-purpose serial)", or "NO."

The object type can be changed manually using the remote keypad on the MAIN

OPS MENU.5>Page 2-13

® YES: Means that you will be allowed to change the object type manually on the
MAIN OPS MENU. Move the cursor to the "CHG-TYPE" item on the MAIN
OPS MENU, and select the object type No., displayed on the upper part of
the screen, using the up and down keys.

@® NO: Means that you cannot change the object type manually on the MAIN
OPS MENU.

Select the type of input terminal (INPUT) X6.

@ 640BJ-CHG (Change 64 object types)
Select when you want to change the object type number (0 to 63) using the
external input.

® REG REF (MEAS 0 to 4)

- When X6 is turned from OFF to ON, and gray search is selected, the
reference image will be registered in the SDRAM. When edge detection is
selected, the reference coordinates will also be registered.

- To store the reference image in flash memory
: Select the SAVE key on any sub menu or use a general purpose serial
command.

- Available measurement programs (gray scale search)

: Positional deviation measurement, the degree of match inspection, multiple
positions measurement, multiple degree of match inspections for register No. 0,
model 0

- Applicable measurement program (edge detection)

: Positional deviation measurement

- If a reference image has not been specified, an "UNABLE REGISTER

REF.IMG" (X6 reference image register error (code3E)) will occur.

Select an input interface for starting the measurement on the IV-S30.

® MANL TYPE CHNG

@ PARALLEL INP X6

|

To the next page
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Setting the Input/Output Conditions

Input/output condition

Setting details

@ PARALLEL INP X6

@ 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
@ External input: The PC function uses the terminal as an external input signal.
> See Chapter 16.

® PARALLEL INP X7

Select the type of input terminal (INPUT) X7.
@ External input: The PC function uses the terminal as an external input signal.

&> See Chapter 16.

@ Selecting the image output camera

- Every time X7 is switched from OFF to ON, the selected camera will
change. &> page 2-3.

- When the object type measurement condition is "CAMERA 1" only.
"CAMERA 2" only, or "NG IMAGE" only, you are not allowed to change the
camera used for output.

@ Camera measurement

- On starting a measurement, if X7 is OFF "CAMERA 1" will execute the
measurement, and if X7 is ON Camera 2 will execute the measurement.

® Overlap

- 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)
Image selection: Camera 1 and 2 are through modes.

- When "2 IMAGES (overlap)" is selected, overlap processing will be
executed according to the following timing.

Note: Even if "2 IMAGES (overlap)" has not been selected, and regardless
of which mode Camera 1 and Camera 2 are in, when a trigger (X0:
Manual trigger) is received, the measurement will be executed.

Camera 1 Through image

Camera 2 Through image .
Freeze image

Overlap input X7

Monitor output Camera 2>< Overlapped image

® 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

When you want to use the strobe output, specify a shutter speed between
1/30 and 1/250 seconds.

H Strobe output timing

Minimum 4 ms
Shutter —)\ (1/250 sec.) X

Strobe output
(Y?) Maximum
2ms
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Setting the Input/Output Conditions

Input/output condition Setting details

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.
5> See page 17-5.)
@ 'READY’ ON @ At the end of an image capture

When the controller stops capturing the image, the READY signal turns ON.
@ At the end of a measurement

When the controller stops measuring, the READY signal turns ON.

[2] When you want to select the "CCD-TRIG" on the "MEAS INP I/F" line.

On the MAIN OPS MENU, move the cursor to "SYS-CND," and press the SET key.
> 0On the [SYSTEM COND] menu, move the cursor to item "(1)1/0O CONDITIONS"
and press the SET key.
> 0On the [I/O CONDITIONS] menu, move the cursor to "(1) MEAS INP I/F" and
press the SET key. Then select "CCD-TRIG" and press the SET key.

@ Select "(MDMEAS INP I/F=CCD-TRIG" and "@)START CCD SAMPLE=
AUTO(EDGE LEVL)" and press the SET key.
L, | [SYSTEM COND]
[@D1/O CONDITIONS]  [(TO NEXT SUB-MENU)|
A @COMM.SET (TO NEXT SUB-MENU)

~

))

LSS

[1/O CONDITIONS]
(1DMEAS INP I/F PARALLEL+SERIAL CCD-TRIG
(@START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB | = > "
(®OUTPUT OBJ TYPE PARALLEL SERIAL+USB OFiE% Esllzrl]:g’ tﬁgange
@MANL TYPE CHNG NO YES ! up/down keys.
(B®PARALLEL INP X6  640BJ-CHG* REG REF(MEASO COMPARE-IMGS)
MODIFY-AREA-SIZE(00%) EXT-INP
(B)PARALLEL INP X7  EXT-INP CHNG-IMG-OUT-CAM CAM-MEAS 2 IMAGES
@STROBE OUT NO YO-—o Change
. _OPS-MENU RETURN LOCK - - - - _ YO0 to Y7 using
the up/down keys.

After selecting

@ Select "MEAS INP I/F=CCD-TRIG" and "@)START CCD SAMPLE=
PARALLEL" and press the SET key.

(DMEAS INP I/F PARALLEL+SERIAL CCD-TRIG

(@START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB

(@SERIAL OUTPUT NO PC-LINK SERIAL

M @MANL TYPE CHNG NO YES

(B®PARALLEL INP X6  640BJ-CHG* REG REF(MEASO COMPARE-IMGS)
MODIFY-AREA-SIZE(00%) EXT-INP

(®PARALLEL INP X7  EXT-INP CHNG-IMG-OUT-CAM CAM-MEAS 2 IMAGES

@STROBE OUT NO Yo

@ Select "MMEAS INP I/F = CCD-TRIG" and "START CCD SAMPL = SERIAL + USB"
and press the SET key.

(DMEAS INP I/F PARALLEL+SERIAL CCD-TRIG
S (2START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB

(®MANL TYPE CHNG NO YES

@PARALLEL INP X6 640BJ-CHG* REG REF(MEASO COMPARE-IMGS)
MODIFY-AREA-SIZE(00%) EXT-INP

(B®PARALLEL INP X7  EXT-INP CHNG-IMG-OUT-CAM CAM-MEAS 2 IMAGES

®STROBE OUT NO Yo

The details of the individual items on the [I/O CONDITIONS] menu are the
same as described on pages 17-1 to 17-2.

The "640BJ-CHG" is only displayed here when the 1V-S33M is used. When the IV-
S31M/S32M is used, "EXT-INP" will be displayed here.
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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 (1DMEAS INP I/F, item @START CCD SAMPLE, and
item @ (®)SERIAL OUTPUT (@®OUTPUT OBJ TYPE) on the [I/O CONDITIONS] menu (page 17-1
to 3 ) are explained below.

Measurement
start input interface  Result output

- Parallel Parallel — (1)
— Computer link/parallel = (2)

— General purpose serial/parallel — (3)
- General purpose

serial — 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

serial —  serial) General purpose serial/parallel — (8)
Auto —5—— Parallel ——— Parallel — (9)
Genersa(lalr?:lrpose_ 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

l Object type select switch (object type input)
The object type select switch (object type number input) described below (page 17-5 to 17-7, 17-9, to
17-11, 17-13, and 17-14) depend on the input terminal (object type number) and the controller model
type (IV-S31M/S32M/S33M).

Controller Input terminal (model humber)
IV-S31M  [X1 to X4 (0 to 15: 16 object types)
IV-S32M X1 to X5 (0 to 31: 32 object types)
Depends on the setting of the "PARALLEL INP X6" (parallel
input X6 ) line (Page 17-1).
- When the "PARALLEL INP X6" line is set to "640BJ-CHG,"
IV-S33M X1 to X6 (0 to 63: 64 object types)
- When the "PARALLEL INP X6&" line is set to "REG REF,
MODIFY-AREA-SIZE and EXT-IMP,"
X1 to X5 (0 to 31: 32 object types)
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Setting the Input/Output Conditions

(1) Measurement start input = parallel, object type change = parallel, result output = parallel
M Setting order 1) (— @) H Configuration example
[I/O CONDITIONS]

Camera 1 (|mage capturing)
(DMEAS INP I/F PARALLEL+SERIAL CCD-TRIG!

Monitor
(@SERIAL OUTPUT NO PC-LINK SERIAL

Remo keypad
-
ki

Controller

Power supply
(24VvDC) |

. External trigger X0
Warning lamp (photo sensor or
. roximity sensor
External output P Y )
(YOto Y7)

—— Type selection switch

5> See page 17-4.
- 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 Time chart 10 ms
or more
Measurement
start input
(X0) 10ms: 10ms

ormore  or more
Type selection |

input
*[1V-S33M: " "
X1 to X6 Specified object type number Specified object type number
TREADY output

When you set the READY

] Image
ON signal to "CAPTURE Image capture |disposition End of the 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
PC calculation |5/5\c|c measurement > |clclclcclc/clc measurement  |c|c|clc|c
condition .
_. When the object type is “—Parallel output is valid for PC control
/" changed, all Y output and . after the measurement result is !
Parallel outout \__auxiliary relays turn OFF. ' _determined. !
arallel outpu ~a g
(YO to Y7) 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

End of the measurement ‘
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Setting the Input/Output Conditions

(2) Measurement start input = parallel, object type change = parallel, result output = computer

link/parallel
l Setting order H Configuration example

[SYSTEM COND] Camera 1 (|mage capturing)
@170 CONDITIONS|(TO NEXT SUB-MENU)| !
= (2 COMM.SET (TO NEXT SUB-MENU) Monitor
— (3 COMPUTER LINK(TO NEXT SUB-MENU) l. -]

—

))

~  Remote keypad Data
[I/O CONDITIONS] — yp (Computer link)

— (DMEAS INP I/F PARALLEL+SERIAL CCD-TRIG __—-.||

o
2

Controller ‘

> (2'SERIAL OUTPUT NO PC-LINK SERIAL i

Power supply |
Programmable (24 VDC)

controller
X . |Object type change

(parallel IF)

[ ©>See page 17-4. External trigger X0
(photo sensor or

proximity sensor)

[©]

- The data in a specified block No., set in item "®)SET SERIAL BLOCK" on the [OBJECT TYPE 1/0]
menu, will be output through the computer link. (See page 17-21.)

B Time chart 10 ms
or more
Measurement
start input
(X0) 10ms : 10 ms

or more' or more
. |
Type selection |

input
[IV -S33M: ] X | AN | |
X1 to X6 N . . .
Specified object type number Specified object type number

READY output AN r

(While measuring or setting = L) READY signal is turned ON at the
Terminate conclusion of the result output.

measurement )
(C119)

. Measurement result is valid at the end
. of a measurement

PC calculation |P|P|P|P| Halt PC operation/during P P|Halt PC operation,"during P|PPP|P
C[C|C|C / C C C ! C|C|C|C|C

condition measurement measurement
When the object type is | . Parallel output is valid for ,
changed, all Y output and ! — PC control after the
auxiliary relays turn OFF. ! ; measurement result is
' \ determined.

Parallel output

- (YO to Y7) :I l‘\ /f Result output ‘\ >< Result output
17

. “J Result | .~ o[ Result
Computer link outputoutput output [~ ) output

When a Sharp PC is used, a write enable command (EWR) is transmitted from the IV-S30 to the PC
in the following cases.
- When the power is applied to the IV-S30.
- When a write mode nonconformity error (code 10,,,) occurs after a result write command (WRG)
is transmitted (when the power is disconnected from the PC).
- When the output method is changed from the SERIAL OUTPUT to the "COMPUTER LINK."
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Setting the Input/Output Conditions

(3) Measurement start input = parallel, object type change = parallel, result output = general

purpose serial/parallel

H Setting order

[SYSTEM COND]
[(DI/O CONDITIONS|(TO NEXT SUB-MENU)|

@COMM.SET  (TO NEXT SUB-MENU)
[I/O CONDITIONS]
DMEAS INP I/F  PARALLEL+SERIAL CCD-TRIG

(@SERIAL OUTPUT NO PC-LINK SERIAL

H Configuration example

Camera 1 (image capturing)

Monitor

— L

1 Personal computer
Data

Controller

Power supply (24 VDC) —

[ Type selection switch [ ]

= See page 17-4  Eyternal trigger X0
(photo sensor or
proximity sensor)

- The data in a block No., set in item "®SET SERIAL BLOCK" on the [OBJECT TYPE 1/O] menu,

will be output from the 1V-S30 to the persona

| computer. (See page 17-21.)

B Time chart 10 ms
or more

Measurement

start input

(X0) 10ms : 10 ms

or more' or more

Type selection i
input
* [ IV-S33M:
[ X1 to X6 ] = =
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)

Measurement result is valid at the end
\_of a measurement

3§

PC calculation |P|P|P|P| Halt PC operation'during |P|P|P|P|P|P|P|P| Halt PC operatiory'during PIP|PIP|P
condition C|C|C|C| measurement / cle[c[cc(c(C|C| measurement clc|ciclc
When the object type is | “._ Parallel output is valid for /
changed, all Y output and | + PC control after the . |
auxiliary relays turn OFF. ,' aneasuremdent resultis J
Parallel output —- ' . determined. : - 17
(YOto Y7) ;I | /<‘ Result output | >< Result output
. 4 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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Setting the Input/Output Conditions

(4) Measurement start input = general-purpose serial, object type change = general-purpose
serial, result output = general-purpose serial/parallel

H Setting order H Configuration example

[SYSTEM COND] Camera 1 (image capturing)
[@1/O CONDITIONS|(TO NEXT SUB-MENU)| ! :
(@COMM.SET (TO NEXT SUB-MENU)

))

—

[I/O CONDITIONS] |
(DMEAS INP I/F PARALLEL+SERIAL CCD-TRIG

Monitor

—LJ

1 Remote key pad

Controller

Power supply (24 VDC) —

- See "Chapter 18 : Communication (General Purpose Serial Interface)" for details about the
measurement execution commands (codes 10, 11, 12 and 14,).

M Time chart READY output
(While measuring or setting = L)
5ms
or less
; : Result : Result
Serial ? . 7| output [°. T ! -7| output [
Mesurement! /READY signal is _. ' Mesurement! ;
trigger ' / turned ON at the “trigger ; ; ;
command . ! conclusion of the / command . ; K
! result output. [~ ' If
READY output : . :
(While measuring or setting = = L) :
Terminate
measurement
(C119)

Measurement result is
valid at the end of a
', _measurement

<

PC calculation |2|P|P[P|P|P|Halt PC operation |P|P|P|PIP|P PP P|P\PIPIHalt PC operation |P|P|P|PIP
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 s
all'Y output and auxiliary relays turn OFF. .  control after the measurement ,

. ./ resultis determined.

Parallel output - -
(YO to Y7) T /<‘ Result output ><‘ Result output
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Setting the Input/Output Conditions

(5) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = parallel

M Setting order D) — @ (— @) Bl Configuration example

[SYSTEM COND]
[1D1/0 CONDITIONS|(TO NEXT SUB-MENU)| Monitor

(@ COMM.SET (TO NEXT SUB-MENU) ([ Jm=

Remote keypad

Camera 1 (|mage capturing + CCD trigger)

))

[I/O CONDITIONS] ! -
IR (DMEAS INP I/F PARALLEL+SERIAL CCD-TRIG
—> (2)START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB °
I

Controller

> (3)SERIAL OUTPUT NO PC-LINK SERIAL

Power supply |
(24 VDC)

Setting "17-3 CCD trigger" Warning lamp

Start sampling input
X0

[_] (photo sensor or

' proximity sensor)
External output . ]
(YO to Y7) Type selection switch

>See page 17-4.

Note 1: When the settings listed in section "17-3 CCD trigger" have not been made, a
"CCD TRIG NOT SET. (error 34)" will occur.

Note 2: Start sampling input (X0)

1. Sampling will be performed while this terminal is ON. When it is turned OFF, the
sampling will stop.

During sampling, O will flash in the upper right corner of the MAIN OPS MENU.

2. After the measurement is terminated, the sampling will be restarted when the
X0 terminal is changed from OFF to ON.

’

M Time chart
Measurement J ’ a ,
start input + ra 7 ~
(X0) — Start accd sampling by turning ON ! ' :
\  measurement start input (X0). i} | ~ Halt cCD
y " e sampling by
CCD trigger H I_I_I_I_I_I_ILturnlng OFF
cycle measurement
: start input
Type selection | (X0)-
input e .
* [IV-SSSM: ] Specified object type number
X1 to X6 '
CCD trigger Black ! White Black
window :
(not highlighted) o t
Trigger Trigger
READY output = & |
(While measuring or sett|r1g L)
‘Measurement result’ /
is valid at the end — \
'of a measurement 1
PC calculation |P|P|P|P|P|P|P|P|Halt PC operation |P|P|P|P|P|P|P|P|P [Halt PC operation [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.

FYaéatil)e\l(%Jtput <--" /<f Result output ><‘ Result output
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Setting the Input/Output Conditions

(6) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = computer link/parallel
When the start sampling input (XO0) is turned ON, the CCD trigger is enabled. (Sampling starts)
H Setting order M Configuration example
[SYSTEM COND] Camera 1 (|mage capturing + CCD trigger)

[@1/O CONDITIONS|(TO NEXT SUB-MENU)]
—~ (2 COMM.SET (TO NEXT SUB-MENU)

[ - Monitor
|:—’(@COMPUTER LINK(TO NEXT SUB-MENU) i
T Remote keypad Data .
[I/O CONDITIONS] ! (Computer link)
[—®MEAS INP I/F PARALLEL+SERIAL CCD-TRIG ‘-——-lll d
[_’®STAF{T CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB Controller

—(3)SERIAL OUTPUT NQ PC-LINK SERIAL

P I
Programmable ow(ezr 43\3%%}; -

ontroller

—— Setting "17-3 CCD trigger"

Object type change | Start sampling
(paralell I/F) input X0
5> See page 17-4.
Note 1: When the settings listed in section "17-3 CCD trigger" have not been made, a "CCD TRIG
NOT SET. (error 34)" will occur.
Note 2: Start sampling input (X0)
1. Sampling will be performed while this input terminal is ON. When it is turned OFF, the
sampling will stop. During sampling, O will flash in the upper right corner of the MAIN OPS
MENU.
2. After the measurement is terminated, the sampling will be restarted when the X0 terminal
is changed from OFF to ON.

H Time chart
Measurement
start input J J /| M
7 5 - Halt CCD

(X0) ! ; \ -

+ Start accd sampling by turning ON : : — tsjmﬁ“ng'?,!

\\ measurement start input (X0). ' | ! measgrement
CCD trigger " Y \\* ,’/I start input
cycle H »
Type selection T

| Specified object type number /

input
V-S33M: X1 to X6]
or X1 to X5 J

1 W ,’W
Computer link . 7 output [+ output [

CCD trigger ’ Black ! ‘White / E ‘Black ': ‘
window : ! ! i !
(not highlighted) 4

i Trigger I" / Trigger

— READY signal is turned ON

! ,/ atthe clusion o \ "
READY output v the result output. N

(While measuring or settlng L)

Terminate
measurement L ‘—,I—
(C119) ;
. . Measurement result is valid at the |
1 7 ! ', end of a measurement y
N «

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(P|P(P(P[P|P|P(P|P
condition 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, *~_ Parallel output is valid for PC control after RN

all'Y output and aucxiliary relays ' the measurement result is determined. '

turn OFF. ) K /!
Parallel output /é Result output ><‘ Result output
(YOto Y7)

When a Sharp PC is used, a write enable command (EWR) is transmitted from the IV-S30 to the PC
in the following cases.
- When the power is applied to the IV-S30.
- When a write mode nonconformity error (code 10,,,) occurs after a result write command (WRG)
is transmitted (when the power is disconnected from the PC).
- When the output method is changed from the SERIAL OUTPUT to the "COMPUTER LINK."
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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 (XO0) is turned ON, the CCD trigger is enabled. (Sampling starts)

H Setting order H Configuration example

[SYSTEM COND] Camera 1 (image capturing + CCD trigger)
[ @1/O CONDITIONS|(TO NEXT SUB-MENU)| N
(2 COMM.SET (TO NEXT SUB-MENU)
—(3)COMPUTER LINK(TO NEXT SUB-MENU)

—
N

Monitor

—1

)

[I/O CONDITIONS] !
—@MEAS INP I/F PARALLEL+SERIAL CCD-TRIG
—(2)START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB
— (3)SERIAL OUTPUT NO PC-LINK SERIAL

Object type change,
data

Controller l

11

Power supply (24 VDC) —

—— Setting "17-3 CCD trigger"

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 MAIN OPS MENU.
2. After the measurement is terminated, sampling will be restarted when the X0
terminal is changed from OFF to ON.

H Time chart
Measurement
start input J J J t
(X0) K 7 7 \‘
/~ Start accd sampling by turning ON ! ! ~ Halt CCD
'\ measurement start input . ' ' 1 sampling by
v / turning OFF

CCD trigger u N '\ ‘/ measurement
cycle (s)t(e(l)r)t input

Type selection

put
J;V S33M: X1 to X6|

! Result Result
or X1to X5 J - 1| output l »vl output l
omputer link 7 - 7 N

Specified object type number /

CCD trigger | Black : | White | } |Blac'k " |

window : . h !

(not highlighted) 't ! i

1 Trigger ' Trigger
\ ‘— READY signal is turned ON :

. N , ‘\ M
READY output | | F the result output. \

(While measuring or sgtting = L)

1 \\ \\
Terminate 0
measurement : J j
(C119) ' v .

L Measurement result is valid at the .
', end of a measurement |
\

PC calculation |[P|P|P|P|Halt PC operation P|P|P(P[P|P|P P|Halt PC operation P|P|P|P|P|P|P|P|P
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

condition
When the object type is changed,  “— Parallel output is valid for PC control after
tall Ygutlgut and auxiliary relays i the measurement result is determined.
urn g !

Parallel output <-- /é’/Result output ><‘ Result output

Note: Result output: The data in the block No., set in item "(®)SET SERIAL BLOCK" on the [OBJECT
TYPE I/O] menu, will be transmitted to the personal computer. (See page 17-21.)
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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.

H Configuration example

Camera 1 (image capturin CCD trigger
[SYSTEM COND] | "-‘m_ :@gﬂ pturing + gger)

[@1/O CONDITIONS]|(TO NEXT SUB-MENU)|
@COMM.SET (TO NEXT SUB-MENU)

Camera 2 (|mage capturing)
HL e
Personal computer

Sampling start,
ob]whange Monitor

Data

, Remote key pad

—

)

[I/O CONDITIONS] '
— DMEAS INP I/F  PARALLEL+SERIAL CCD-TRIG
— (2)START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB

—1

. ] |
> Setting "17-3 CCD trigger" = l _
Controller

Power supply (24 VDCj

- 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.

H Time chart
Mesurement Mesurement Mesurement] Mesurement
Serial trigger } Result | trigger Result | tngger l trigger
command output | command |\ output comm: | command |,
Start CCD : N / | B / N ! \
sampling by / ' \ J \ ! ;
turning ON / / ' ! ; \
measurement V) i \ /! / v
start input . / \ H‘ / \
CCD trigger ; ' ! v
cycle ! H ': ' \ Stop CCD sampling
! h H ! \ by measurement
i H H ' ! command.
CCD trigger | : | o i | \ i
window Blaclk White ' ' Bla;‘:k ;
(not highlighted) & 4 , 4 |
1 Trigger \ ! Trigger \ J/
READY output \ ‘READY signal is turned ON K /
' \ —at the conclusion Y g
(While measuring | N < of the result output. | |’
or setting = L) ! 5
Terminate :
measurement ! Y Y
(C119) ! . ,
1 . Measurement result is valid at the Z
! ‘. end of a measurement
. \¥
PC calculation |P [P [P|P|Halt PC operation [P|P|P|P|P|P[P[P|P|P|P|P|Halt PC operation
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
When the object type is changed, ™ *— Parallel output is valid for PC control after \
all' Y output and auxiliary relays the measurement result is determined. ]
turn OFF. K
Parallel output «---7 /é Result output ><" Result output

Note: Result output: The data in the block No., set in item "(®)SET SERIAL BLOCK" on the [OBJECT
TYPE 1/0] menu, will be transmitted to the personal computer. 5> See page 17-21.
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(9) Measurement start input = CCD trigger, start sampling = auto, object type change, result
output = parallel

M Setting order 1) — @ (— @) H Configuration example

Camera 1 (image capturing + CCD trigger)

[SYSTEM COND] !

Monito

(DI/0 CONDITIONS|(TO NEXT SUB-MENU)|

—
N

)

—>

I — |

>

L

(@COMM.SET (TO NEXT SUB-MENU)

Remote key pad

[I/O CONDITIONS]
(DMEAS INP I/F PARALLEL+SERIAL CCD-TRIG %)

(2)START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB Controller
(®OUTPUT OBJ TYPE PARALLEL SERIAL+USB '

Power supply _[o—

Start sampling input
X0

(24 VDOC)
Setting "17-3 CCD trigger" Warning lamp (photo sensor or
\X Select one of . proximity sensor)
the following. External output [ Type selection switch

(YOto Y7) > See page 17-4.

— Measurement is started when the CCD trigger level is ON.
Measurement is started when a CCD trigger signal is received.

Work Black | White
coptigger — L L U UL
Edge
Measurement ,—I ,—I

Level

B Time chart (when auto mode (edge) is selected for as the CCD sampling start)

_. Restarts CCD sampling automatically after
measurement is completed.

CCD trigger s
cycle

Type selection

N input Specified object type number
[IV-S33M:
X1 to X6 i
CCD trigger Black | White Black |White| Black
window .
(not highlighted) | 4 i
© Trigger Trigger

READY output —————
(While measuring
or setting = L)

7
I

i
|
|
! 1
: . o
+ Measurement result is valid_—,
+ at the end of a measurement

P|P| Halt PC operation P|P|P|P|P|P|P[P|P| HaltPC operation PP
C|C| during measurement C|C|C|C|C|C|C|C|C]| during measurement |C|C

PC calculation [p
condition C

OT
OT

P
C

O

When the object type is changed, all Y \\\— Parallel output is valid for PC control after \‘\
output and auxiliary relays turn OFF. 1 the measurement result is determined. !

Parallel output e e
(YO to Y7) P /é Result output ><‘ Result output
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M 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

IV-S33M: X1 to X6
or X1 to X5

CCD trigger
window
(not highlighted)

Black White Black White| Black

1 t t

E Trigger Trigger Trigger
(While measuring

or setting = L) £ I_I -
'Measurement result | h
ris valid at the end of _~, \

READY output

|
'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 \\T Parallel output is valid for PC control after
changed, all Y output and + the measurement result is determined. .

auxiliary relays turn OFF. ; )

Parallel output .
(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(H)) is used to change the object type.

Bl Setting order H Configuration example

[SYSTEM COND] Camera 1 (|mage capturing + CCD trigger)
[@D1/0 CONDITIONS|(TO NEXT SUB-MENU)| !
(@ COMM.SET (TO NEXT SUB-MENU)

—
N

[I/O CONDITIONS] Personal computer

I ADMEAS INP I/F  PARALLEL+SERIAL CCD-TRIG ,
[2 (2)START CCD SAMPLE AUTO(EDGE LEVL) PARALLEL SERIAL+USB Monitor
> (3)OUTPUT OBJ TYPE PARALLEL SERIAL+USB
, Reme key pad
—> Setting "17-3 CCD - F——{J ‘
trigger” —|\ Select one of - Controller
the following. !

Power supply (24 VDC) —

L Measurement is started when the CCD trigger level is ON.
Measurement is started when a CCD trigger signal is received.

Work Black | White

CCD trigger
Edge

Measurement ,—I ,—I
Level
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B Time chart (when auto mode (edge) is selected for as the CCD sampling start)

_ Restarts CCD sampling automatically after
,-~~ measurement is completed.

CCD trigger N 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 |- € 7 output |\

A

Y

'
'
'
'
'
Cl

Sgggxgger Black | White / ! Black |White| Black ! ".
(not highlighted) t TumONREADY [} i /
Trigger .‘S|fgna W, ermination Trigger ' ,"
READY output “\o result output. — \‘ .
(While measuring \ — \ |-r

or setting = L)

Terminate
measurement
(C119)

. Measurement result is valid at the end of !
. a measurement

o 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|Cc|C|C| during measurement clcic|c|c
When the object type is changed, "_ Parallel output s valid for PC control after .

i

all Y output and auxiliary relays turn OFF. the measurement result is determined. ]

’ ’

Parallel output

(YO to Y7) - /é Result output ><‘ Result output

Note: Result output; The data in the block No., set in item "(®)SET SERIAL BLOCK" on the [OBJECT
TYPE I/0] menu, will be transmitted to the personal computer. 5> See page 17-21.
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
cycle

When a trigger signal is input during
. sending object type change command,
/ this command will be invalid.

; Result |- Result
Serial Type | output  Tyse A output |\
CCD trigger | Black | White ! : Black ‘. Whi-
window : : ! ' te
(not highlighted) 4 ! 4 : ; t
' Trigger \ Trigger . ! Trigger
READY output i ' >
(While measuring '\ |
or setting = L) ' \\ —
Terminate ;
measurement ! ) .
(C119) ‘ L L
_ Measurement resultis valid
' \ atthe end of a measurement !
; ) «
PC calculation |P|P(P|P|Halt PC operation P|P|P|P|P|Halt PC operation |P|P|P|P|P|P|P|P|P|P|P|P
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) < /é 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-
1to 17-16), and set item ") TRIG CCD START" and item "(2)CCD TRIG COND" on the [OBJECT
TYPE I/O] menu. 5> See item (2).

- There are three methods for starting the measurement when there is a change in a sampled image,
i.e. a "binary method" and an "average light level method and "gray search."

When a sampled binary image changes (the white area exceeds 50%), the

Binary measurement is started. _ _ _

e thod - 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.

- 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.
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
On the [TYPE MEAS COND] menu, move the cursor to "I/O," and press the SET key.

L [TYPE MEAS COND] |
{DOBJECT TYPE NO. 00(0~63) NO YES

— o

OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL-OUTPUT[I/O]SYSTEM
[OBJECT TYPE /O] !
Y DTRIG CCD START  NO YES(BIN AVG-GRAYS GRAY-SRC)
171,2CcCcD TRIGCOND  (TO NEXT SUB-MENU) |
27| @®SHUTTER SPEED  1/00060(1/30~1/10000)
@SERIAL OUTPUT ~ ANY BLOCK-ASSIGN
(®SET SERIAL BLOCK BLOCK00 MEASO CAMH1

))

OPS-MENU RETURN LOCK .

1. Move the cursor to item ") TRIG CCD START" with the up and down keys, and press the SET
key.
- Move the cursor to "BIN," "AVG-GRAYS" or "GRAY-SRC" with the left and right keys, and press
the SET key.
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2. Move the cursor to item "(2)CCD TRIG COND" with the up and down keys, and press the SET
key.
5> The [CCD TRIGGER COND] menu and a CCD trigger window will be displayed. The items
displayed will vary according to the setting in item ") TRIG CCD START."
(1) When the binary or average light level method is selected

- When the BIN has been selected - When the AVG-GRAYS has been selected
CCD TRIGGER COND CCD TRIGGER COND
e L I
|, ®UP.L COORD (248,0232) 517 @TH#ESHOLD VALUE ULM255 LM 00(0~255)
57 @THRESHOLD VALUE U.LM255 LLM100(0~255) | © 7 MEAS.AVG.GRAYS=119.2 |
? o ®INVERT B.W NO YES _OPS-MENU RETURN LOCK _ i
| OPS-MENU RETURN LOCK _ ) ] g

g
3. Press the SEI?key to change the image display mode from the through mode to the freeze mode,
and capture an image.
4. Move the cursor to item "(1)SIZE" with the up and down keys, and press the SET key.
5> Set the CCD trigger window size.
5> Select the "height" or "width" field with the left and right keys, set the height or width (pixel
count) with the up and down keys, and press the SET key.
The window size (height, width) must be 4 to 480 and 4 to 512 respectively.
5> The smaller the window size, the shorter the CCD trigger sampling cycle.
When the shutter speed is 1/4000 sec. and the window size is 8 x 8 pixels, the sampling cycle is
approx. 4 ms.
5. Select "(@UP.L COORD (upper left coordinate)" or "(@UP.L COORD (upper left coordinate)" using
the up and down keys and press the SET key.
> Set the CCD trigger window position.
> After selecting the position with the direction keys, press the SET key.
6. Select "@THRESHOLD VALUE" or "(@ THRESHOLD VALUE" using the up and down keys and
then press the SET key.
5> Set the threshold values for the CCD trigger window.
5> Select the "U.LM" or "L.LM" with the left and right keys, set the threshold value (0 to 255) with
the up and down keys, and press the SET key.
7. When the "binary method" has been selected, move the cursor to item "®)INVERT B/W" with the
up and down keys, and press the SET key.
5> Select "YES" or "NO" with the left and right keys, and press the SET key.
When "NO" is selected, the CCD trigger will trip when an image changes from black to white.
When "YES" is selected, the CCD trigger will trip when an image changes from white to black.
8. Select "RETURN" and press the SET key.
5> Move the cursor to the "SAVE" item on the [TYPE MEAS COND] menu in order to save the
parameters you have entered in the IV-S30 flash memory.

(2) When the gray scale search is selected
- When "GRAY-SRC" is selected

(DREFERENCE IMG NEW EXIST000(001~006)
(QREF-IMG AREA  MOVE UP.L(224,208) LO.R(287,271) REG DISP |
_4< (®SEARCH AREA MOVE UP.L(216,200) LO.R(295,279)
37 || @DTECT COORD CENTER FREE(255,239)

GCONTRPIXEL 123 |

@®MATCH LEVEL _+07000~+10000
OPS-MENU RETURN LOCK _ B _ B )
3. The settings from "REFERENCE IMG" to "CONTR.PIXEL" lines are the same as in the degree of
match inspection. 5> See page 5-3.
Move the cursor to "®MATCH LEVEL" using the up and down keys and press the SET key.
. Move the cursor to the lower limit position using the left and right keys and press the SET key.
. Move the cursor to a digit you want to change using the left and right keys.
. Increase or decrease the number using the up and down keys.
. Repeat steps 6 and 7 above to set other digits. After setting the all digits, press the SET key.
. Move the cursor to the upper limit position using the left and right keys and press the SET key.

. Repeat steps 6 to 8 above to set other digits.
. Press the ESC key.

—0w0WON® O A

—_
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17-4 Setting for serial communications

When "PARALLEL+SERIAL+USB" (general purpose serial) has been specified in item "A)MEAS INP I/
F" on the [I/O CONDITIONS] menu (page 17-1), and when "SERIAL" or "PC-LINK" has been specified in
item "(3SERIAL OUTPUT" the serial communication conditions must be set on the [SET COMM
PARMS] menu.

- Set the items to match the communication conditions of the other device.
On the [SYSTEM COND] menu, move the cursor to item "@COMM.SET" and press the SET key.

[SYSTEM COND]

@O CONDITIONS ~ (TO NEXT SUB-MENU)
[@COMM.SET | [(TONEXT SUB-MENU)]
_|_(@COMPUTER LINK  (TO NEXT SUB-MENU)

—

[SET COMM PARMS]
(1DCOMM.STANDARD  RS232C RS422(4-W 2-W) |
(2BAUDRATE(kbps) 2.4 4.8 9.6 19.2 38.4 57.6 115.2
(3®NO.OF DATABITS 7 8BITS

@PARITY CHECK EVEN ODD NO

(BNO.OF STOPBITS 1 2BITS.

®STATION NO. 000(0~7F) !

)
)
€6

_ OPS-MENU RETURN LOCK
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17-5 Computer link

When "PC-LINK" has been specified in item "(@ SERIAL OUTPUT" on the [I/O CONDITIONS] menu
(page 17-1), the computer link conditions must be set on the [COMPUTER LINK] menu.

On the [SYSTEM COND] menu, move the cursor to item "@) COMPUTER LINK" and press the SET key.

A

[SYSTEM COND]

@VO CONDITIONS ~ (TO NEXT SUB-MENU)
(®)COMM. SET (TO NEXT SUB-MENU)
J (3)CONPUTER LINK] [(TO NEXT SUB-MENU)]

)

~
~

(

[COMPUTER LINK]
(PC MANUFACTURER SHARP(COMM.PORT LINK-MDL) MITSUBISHI OMRON
(@)STATION NO. 01

®WRITE TOP ADRS 09000
(@CONTROLPROC. FORM1 FORMA4
(®BLK WRT COMMAND WW QW

_ OPS-MENU RETURN LOCK i | |

o
Item Setting range
- Sharp: 00 to 37(8) *
—> | Station No. - Mitsubishi: 00 to 31

- OMRON: 00 to 31

Write add - Sharp: 09000 to 99776
| (max. 512 bytes) |- Mitsubishi: D000O to D9999
- OMRON: DM0000 to DM9999

* In this book, octal notation is indicated by adding(s)
L Display when only "MITSUBISHI" is specified on "@®PC MANUFACTURER" item.

Menu Setting details
Select either FORM 1 or 4 for the control procedure.
@ CONTROL FORM 1 No line terminator
PROC. FORM 4 | With line terminators: "CR" + "LF"

- In version 2.01, only "FORM 1" was available.

Select either WW or QW for the block write command.
® BLK WRT WW
COMMAND

Data writing address range: DO000 to D1023

Qw Data writing address range: D000000 to D0O08191
- In version 2.01, only "WW" was available.

If "SHARP" or "OMRON" is selected, items @ and (& will not be displayed.

See Chapter 17 "Computer Link" for applicable models made by these manufacturers.
Note 1: Use an even address as the write start address.

Note 2: When 512 bytes are used for a write register on a Sharp model, select a write start address
from the following addresses.

09000, 19000, 29000, 39000, 49000, 59000, 69000, 79000, 89000 , 99000
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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 IV-S30 to a programmable controller or a personal computer.
* 1 In the case of a communication interface (general purpose serial IF), output blocks can be
specified only when the measurement is started by a CCD trigger or a parallel IF signal and
the results are set by a general purpose serial IF signal. 5> See page 18-3.

Specify the settings above on the [OBJECT TYPE I/O] menu 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.)

H Write register map

Sharp |Mitsubishi| OMRON Description
i 09000 L L | Termination code
ggjxa';;og ‘é")”te]_' D000 |—{DM0000 : :
09001 H H| Appended information
L L | Output data from measurement No. 3
™ H (block 0)
Result top write L] L | Data in a specified block
address H
+ 512 bytes

(*2)

* 2 Set the result top write address in item "(3) WRITE TOP ADRS" on the [COMPUTER LINK]
menu. 5> 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
Result top write 09000 | 09300 | D000O | DM0O00O
L°§pziﬁ{§§ Sofdaid) 19000 | 19300 | D0256 | DM0256
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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 signal
When the 1V-S30 responds, data in a specified block is output after the output data (block 0) from the

measurement No. 0 to 4, in response to the measurement run command 2 (processing code 11 ).

Bl Response , @ |
: . | Object| Output evaluation | Measuremento | 2| S| 2| =
I I type results | gl g|g| 8
111 |RCRC ' lyo'y1! .. lyq5|CameraiiCamera2| 5| 5|5 §
I G . Lo . | §18|5|8
1 1 L L L =3 = =
Measurement 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)1 (L)
I

- See page 18-7 for details about 1) and .

Note: The response returned by the measurement run command 2 (processing code 11 ) will not
contain the specified block.

[2] Setting (operating) procedure
On the [TYPE MEAS COND] menu, move the cursor to item "I/O" and press the SET key.

[TYPE MEAS COND]
{DOBJECT TYPE NO.  00(0~63) NO YES

))

2 =
OPS-MENU SAVE LOCK TITLE FINAL-CALC FlNAL—OUTPUTSYSTEM
[OBJECT TYPE 1/0]
@TRIG CCD START NO YES(BIN AVG-GRAYS GF{AY-SRC)I
(@CCD TRIG COND (TO NEXT SUB-MENU)
(®SHUTTER SPEED 1/00060(1/30~1/10000) !
/@SEﬂlAL OUTPUT ANY BLOCK-ASSIGN
/@SET SERIAL BLOCK BLOCK00_MEASQ CAM

—_

OPS-MENU RETURN LOCK 4

1. Move the cursor to item "@ SERIAL OUTPUT" with the up and down keys, and press the SET key.
2. Move the cursor to "BLOCK-ASSIGN" using left and right keys and press the SET key.
3. Move the cursor to ") SET SERIAL BLOCK" using up and down keys and press the SET key.

4. Enter the program No., camera No. and block No. of the measurement data to be output, using the left,
right, up and down keys.

- Specify a block number to be returned in addition to block 0 (00).
If block 00 is specified, data from block 00 will not be returned a second time.
5. After the settings are complete, press the SET key.
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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 14 ) 5> Pages 18-8 and 18-10
(1) Select "ANY" for the serial output
Select "ANY" in the "@SERIAL OUTPUT" item on the [OBJECT TYPE I/0] menu.

W Setting procedure
On the [TYPE MEAS COND] menu, move the cursor to item "I/O" and press the SET key.

I—» [TYPE MEAS COND]
{®OBJECT TYPE NO.00(0~63) NO YES l
OPS-MENU SAVE LOCK TITLE FINAL-CALC FINAL—OUTPUTSYSTEMT
[OBJECT TYPE /0]
@TRIG CCD START NO YES(BIN AVG-GRAYS GRAY-SRC) 1. Move the cursor to
(®CCD TRIG COND  (TO NEXT SUB-MENU) | item "@ §EB|AL
(®SHUTTER SPEED 1/00060(1/30~1/10000) OUTPUT" with the up
and down keys, and
|_»@SERIAL OUTPUT ANY BLOCK-ASSIGN ! oress the SET key.
(®SET SERIAL BLOCK BLOCKO00 0 CAM1 2. Move the cursor to

2 "ANY" using left and
OPS-MENU RETURN LOCK | right keys and press

the SET key.

e

(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.

- The [EVALUATION COND] menu for individual - The "NUMERIC CALC COND" or "FINAL CALC

measurement program COND" menu for individual measurement program

[EVALUATION COND] ' [inumeric caLc)

[MENU]  [SERIALOUTPUT] [MENU] [SERIALOUTPUT]
(@CONDITION SET  MENU YES @CALC RESULT MENU YES
@X COORD(MDLO) MENU YES NO ' |@TyPE MENU YES |
@Y COORD(MDL0O) MENU YES NO @FORMULA  MENU YES !
@x DEVIATE(MDLO) MENU YES NO @FUNCTION  MENU YES ‘
(®)y DEVIATE(MDLO) MENU YES NO | |®UPR&LOW LIMIT MENU YES !
®MATCH LVL(MDLO) MENU YES NO ®OUTPUT MENUYES NO
(2ANGULAR DEVIATE MENU YES NO ., |@RUNATEST MENU YES ‘
®X COORD(MD1)  MENU YES NO |
(©Y COORD(MDL1) MENU YES NO OPS-MENU SAVE RETURN o
; Bg:gzmgﬂ; MEEB zgg mg (Wheq th(aT numerical calculation condition
(@MATCH LVL(MDL1) MENU YES NO menu is displayed)

1

OPS-MENU SAVE RETURN ) ]

(When measuring positional deviation)
- The [DISTANCE&ANGLE COND] menu

[DIST&ANGLE COND]
[MENU] [SERIAL OUTPUT]

(DOBJECT MENU YES |

(@DISTANCE NO.  MENU YES

(®COND.1 MENU YES - When the serial output setting is "NO," no data
@COND.2 MENU YES . (block 0) will be output (the space will be filled
®COND.3 MENU YES by the next item).

(BDISTANCE EVALUAT MENU YES NO
@RUN A TEST MENU YES
(®NUM-CALC MENU YES
©®OUT-COND MENU YES |

OPS-MENU SAVE RETURN _ ~ ~
(To measure an object’s "distance" on the distance and angle condition menu)
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W Setting procedure (when the numerical calculation conditions for measuring positional deviations is

selected)

1. On the [NUMERIC CALC COND] menu, move the cursor to the "LOCK" item, and press the SET key.

[NUMERIC CALC]

@TYPE

(@FORMULA
@FUNCTION

®OUTPUT
@RUN A TEST

4

l

REGO(0~7) MDLO(0~1) N0O(0~15) !
CNST0000.0 +
SUM AVG REG0~0(0~7)
(®UPR&LOW LIMIT +0000000.0000~+0000000.0000
NO Y0(0~7) C000(0~107)

(SET KEY)

TR RS R
OPS-MENU RETURN LOCK

{®CALC RESULT N00(0~15) NO YES
COORD[X Y] DEVIAT[x y] MATCH[M] |
ANGL[B] NUM-CALINC] CNSTIC]

- *

/— —DEL END

[NUMERIC CALC]

(1) CALC RESULT
@TYPE
®FORMULA
@FUNCTION
BUPR&LOW LIMIT
'@OUTPUT
o/[@RUN A TEST

[MENU] [SERIALOUTPUT]
I

MENU YES
MENU YES
MENU YES
MENU YES
MENU YES
MENU YES
MENU YES

OPS-MENU SAVE RETURN

NO

™~

"3
-

2. Move the cursor to the "®OUTPUT" item using the up and down keys, and press the SET key.
3. Move the cursor to "NO" on the "SERIAL OUTPUT" column and select it to "YES" or "NO" using the up and
down keys. Then, press the SET key.
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(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).

Hlcs : roce_s?jng Code Functions
gory escription
Measurement - Executes all measurement programs for a specified object type.
execution function 1 10 | (You can make measurements by specifying a camera.)
= - Outputs the ladder results (YO to 15).
GE’ - Executes all measurement programs for a specified object type.
© |Measurement 11 (You can make measurements by specifying a camera.)
2 |execution function 2 - Outputs the ladder results (Y0 to 15) and the measurement
s data in block 0 for each measurement program.
S - Executes all measurement programs for a specified object type.
o2 (You can make measurements by specifying a camera.)
'% gﬂfeisulf[irgrr]ngr‘]tcti on 3 12 |- Outputs the ladder results (YO to 15) and the measurement
S result from a specified block for a specified measurement
3 number.
* Measurement - Executes all measurement programs for a specified object type.
execution function 4 14 | (You can make measurements by specifying a camera.)
- Outputs any numerical data selected by the IV-S30.
Measurement data 20 Reads the result of the last measurement
reading 1 - Outputs the ladder results (YO to 15).
Reads the result of the last measurement
Ir\gzgis#rezment data 21 |- Outputs the ladder results (YO to 15) and the measurement
9 data in block 0 for each measurement program.
§ Reads the result of the last measurement
O - Outputs the ladder results (YO to 15) and the measurement
o Mezsure3ment data 22 result from a specified block for a specified measurement
._% reading number.
@ - Reads the results of the last measurement from a specified
T 'r\gzzisﬁrimem data 24 | measurement code.
9 - Outputs any numerical data selected by the IV-S30.
- ; - Reads the amount of illumination measured by the lighting
lllumination reading 28 monitor function, and the evaluation result.
Corrected light level o9 | Reads the corrected light level measured by the lighting monitor
reading function, evaluation result and preset reference density.

* Table for the relationship between input and output

- Measurement started by a parallel or serial input

Measurement start Output selection Serial output Object type change
General purpose serial port | —— Command codes 10 to 12 |Command codes 10 to 12
None Parallel
. SHARP/MITSUBISHI/
Parallel port Computer link OMRON Parallel
General-purpose [Response output from Parallel
serial port command codes 11
- Measurement started by CCD trigger
Measurement start Output selection Serial output Object type change
Parallel port e Parallel
Auto General purpose [Response output from
serial port command codes 11 Command codes 55
None Parallel
. SHARP/MITSUBISHI/
Parallel port Computer link OMRON Parallel
General-purpose [Response output from Parallel
serial port command codes 11
General-purpose serial port Command codes 10 to 12 |Command codes 10 to 12
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gztr‘; 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 I Read an object type number to measure when the
Obiject type measurement start input is turned ON.
number Set | 55 I Assign an object type number to be executed when the
measurement start input is turned ON.
@ Read| 56 I Read the image status being monitored
S (Output: Through/freeze, Brightness: Full/half).
= [Image status - . .
o Set 57 | Change' the status of the image beln.g monitored
S (Output: Through/freeze, Brightness: Full/half).
% Read| 58 I Read the status of the camera outputting an image for the
3 Output image specified object type.
S |camera Set | 59 [ Set the status of the camera that is outputting an image for
© the specified object type.
- Shutter speed Read | 5A |- Read the shutter speed setting _for thg specified object type.
Set | 5B |- Set shutter speed for the specified object type.
Read | 5C |- Read the IV-S32M/S33M system time.
Time Set | 5p |- Adiust the IV-S32M/S33M system time to the time set by the
host device.
- Measurement program: Registers reference images for the
: specified object type and measurement number (register
Register a - 5E | No. 0 only).
reference image | Assign - Image calculation: Registers reference images used for
image calculations of the specified object type.
Initialize all 60 I Set all settable conditions to their initial values (global
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 after
write), etc.
- Reset the controller (the same as a power reset
Reset 69 operation). ( P
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 or parallel port

IV-S30

) o -

< (1 Receiving a command
2 '_Ca) Personal
s < computer
=g @ Transmitting a response

5 (measurement data, etc.) |

[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
e g programmable controller
28
85
=g (@ Transmitting a response { Personal computer or
5 (Command 11, programmable controller
- measurement data, etc.)

- You can specify the response block on the [OBJECT TYPE I/0] menu 5> see page 17-21.

@ Select the measurement start method = CCD trigger, start sampling & output results =
general purpose serial

IV-S30 _ ,
@ Inputting a trigger CCD camera or
2 (Start sampling CCD trigger.) | Programmable controller
CCD trigger
mf @ 99 CCD camera
c O
= 2
75
S5
=g @ Transmitting
5 a response Personal computer or
= (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 or parallel port
[Procedure] (1) Send packet number 0 — After measuring, send back the measurement code for
the first register and any specified data.
(2) Send the other packets, starting from number 1
— - Send back the measurement code for the next register and any specified data.
- When there are no more measurement registers, send back the end code "F."

IV-S30
i~ L. N
o (@ Receiving a command
= (Packet = 0: Measurement execution)
295
=.9
§ 8 (@ Transmitting a response
<
§ § (Mesurement codes, mesurement data, etc.) Personal
L computer
S (1) Receiving a command P
= (Packet = 1: No measurement execution)
@ Transmitting a response
(Next mesurement codes, mesurement data, etc.) —

[(Response) measurement code]

Measurement code Setting Measurement code 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
- MAIN OPS MENU: Any command can be processed, regardless of the measurement I/O
settings (measurement start, result output).
- Setting screens: Reading/writing a display image (commands 30, 31) and reading a binary
image (command 34) are available.

IV-S30

@ Receiving a command |
(@)
£
© Personal
@ computer
Q- . .
o @ 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.

m Command Station ; ;
DN | | sk | | x| %(SC/SC|CR
! | HiL
| | |
L | |
5 |, |2 . ] L_Terminator
S 1Station Processing | 2 "
@ code Text Checksum code
T No.
B Response Station| | }
: INo.' %1 %|RCIRC| | sk -eervreerrnens % |% |SCISC|CR|
‘ [ HIL H'L
| |
L | | l | L1
3 b . |—3Termination |_*2_|_ |_Terminator
© Station ext )
@ No 0 code 4
I : Checksum code

Processing code

*1 Station No.: 00 to 7F
*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 code
The termination code is a 2-digit hexadecimal number.
- When an output is sent through the general purpose serial I/F, 00, is sent on normal
termination.
- On abnormal termination, a code other than 00, is sent. 5> See page 20-3.
*4 Checksum code (SC, and SC))
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:
ASClI code 40,,) in each of the checksum codes SC,, and SC, 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
m Command Station| | |
No.' [ sise|s| % ... x| %x|SCISC|CR

| | H‘ L

| | |
L1 | L | I_IT inat
= . erminator
g staton - processing LText Check d
:(']:) NO. COde ecksum code

Value increment range for

checksum _ m
m Response Station| | ' ‘

No.! |1 %|RCIRC| %|% ... % *SC:SCCR
! ! HIL HiL
| | |
L1 | | | | [
|—Station |—Termination |—Text |—Terminator

No. code

. Checksum code
Processing code

Header
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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 Ex. 2 Command for the measurement
execution function 1 (code 10) execution function 7 (code 1A)
Station : : Station : :
No.' 1,0/0 1(C|2[CR : [No.! 1 Al1|6[4]0 1|6 EICR
[
. | | ! | |
: ' [~ ASCLIl data : h‘ ASCLII data
2 IO 31 31
(o S 30 41
[0 S 30 31
2 IO 31 36
Chgg';,g“m-cz «—0C2 34
30
31
Checksum . 6« T6E

- This manual uses the following notation to represent addresses and set values.

Octal numberl ........cccoeevieenee (8) Ex. 377,
Decimal number ...................... None Ex. 255
Hexadecimal number ............. (H) Ex. FF,,
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18-4 Processing functions

[1] Measurement execution functions

(1) Measurement execution function 1: code 10,
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.

B Command
Station| . [Object| 5 ] I
I I =1 I
No. 11:0] type 8 8|SC!SC|CR
: : VolEs (H):(L)
H Response
Station| . [Object] 5 Final output !
No.! ! ! type |5 S| evaluation result I
. | TI0RCRC| " |82 yoiy1:i - iy15[SCiSC|CR
' N (H O 1 e (WH

- Object type — Object type to measure: 00 to 1F

- Execution camera number — 0: Both cameras 1 and 2; 1: Camera 1 only; 2: Camera 2 only
- Final output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK

- Data flow 5> See page 18-3

(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 |
] = © ]
P No-byg P I3 5(scisc|cR
A I I 1= (S
m Response IMeasure- L '
Station| | i |Object|5 Final output ~— ['ment0 ¢ | |6 |&
No.! I I type |5 8| evaluationresult | = N |5—|5q|5m|5«
. ) 111 |RC'RC yp 80) 1 1 1 9|9 GElREgEl8E
: | | H'! X @ E|YO, Y1, -+ Y15 2 8 [ooloclos|os
! Lo zs T | 5 E EEEESESE
1 I I L L L

Measurement 0 |

Dataon | Dataon | Dataon | Dataon X

Camera 1|Camera 2| measure- | measure- | measure- | measure- |SC'SC|CR

data @ | data @ |ment1 @|ment2 @|ment3 @|ment4 @) |(H); (L)
1

- 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 Qutput evaluation result (Y0 to Y15) — 0: NG or unspecified, 1: OK
- @) —{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 m

- (® — 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(H
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.

Bl Command - Measurement Number — A measurement
- ; iectlc |« : number that outputs numerical data (MEASURE 0
Neren e | S 0K i || CAMERA 1: 0, MEASURE 0 CAMERA 2: 1, and
. b2 ! §°E’ ot v H' O MEASUREMENT 1 to 4: 2 to 5)
I I R = I - Block — Specified block from which the data of a
B Response specified measurement function will be output.
Stati | . Object| s Final Output \
. Ngllon 112 |Rc'RC ty#:)eeC 2 g| evaluation r%sult tﬁpelfl(];letd sc'sclcr
: . | | T8 2fvoive, 'y15| block data |SC!
A R (G (R 121 A (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 14(H

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 IV-S30 can be output as the response.

On page 18-1 you can see how each command affects the various inputs and outputs.

Hl Command

Station| 1 [Object|§ .

No., |44 WP 55| @ |scisclcR
I : 3 I (CTH(R)
| | 1 w o ,

M Response

Station| i |Object| 5 Lo :
1 1 1 = o ,

NO.: 1 :4 RCIRC ty;l)e §g gé Any numerical data [SC!SC|CR
ol (O 5 IS8 (H) (L)
I ] ] _ |

- (1 — 0: Execute/read, 1: Read

- Object type — Object type to measure: 00 to 1F

- Execution camera number — 0: Both camera 1 and 2;
- Measurement code (response)

1: Camera 1 only; 2: Camera 2 only

Measurement code Setting Measurement code 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 5> See page 18-16. Chapter 18-16, "Computer link."
- Data flow 5> See page 18-4.
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[2] Result reading

Data from the last measurement is read. (No instruction is sent to execute an operation.)

For details about the measurement data blocks, see the section "Measurement data blocks" in

"Chapter 19: Computer link."

(1) Measurement data reading function 1: code 20 ,

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.

W Command
Station| :
I 1 I
No. 1210 [sciscler
| C|(H) (L)
1 1 1
W Response
Station| | [Object] 5 Final output :
No.! ! ! type |5 8| evaluation result !
i |210RCRC| T [ 88| voive: - 1yq5|/SCiSC|CR
| ColHO| S S ro v (H)(L)
1 1 1 1

- Object type — Object type for which the measurement was executed: 00 to 1F
- Executed camera number — 0: Both camera 1 and 2; 1: Camera 1 only; 2: Camera 2 only
- Final output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK

(2) Measurement data reading function 2: code 21
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 0 of each
measurement will be sent back as the response.
This command is effective regardless of the measurement input specified.

Bl Command
Station| :
- [No.! X !
2 "% [ 211 |scisc|cR
: ! (H)I(L)
I I
@
[ | Respolnse . P |
| i |Object|S Final output ment0 | (& |& |o
! ! t = ©| evaluationresult | =\ N |5—[5a|5m|5%
211 |RC'RC ype 30 1 1 f QIE D | B || B
Ll O LB EIYOYT - avi5| 212|858 5|8 6|86
X ! DS s v ! &1 BERPERESE

Dataon | Dataon | Dataon | Dataon :
Camera 1| Camera 2 | measure-| measure- | measure- | measure- |SC'SC|CR
data @ | data @ |ment1@|ment2@|ment3 @ ment4 @ |(H), (L)

Measurement 0

- Object type — Object type for which the measurement was executed: 00 to 1F
- Executed camera number — 0: Both camera 1 and 2; 1: Camera 1 only; 2: Camera 2 only
- Final Output evaluation result (Y0 to Y15) _ 0: NG or unspecified, 1: OK
-1 — Measurement programs 0 to 4 _
0 = none, 1 = positional deviation measurement, 2 = degree of match inspection,
3 = lead inspection, 4 = BGA/CSP inspection, 5 = area measurement by binary
conversion, 6 = object counting by binary conversion, 7 = object identification by
binary conversion, 8 = point measurement, 9 = Multiple positions measurement,
A = Multiple degree of inspections

- @ — Measurement data
Only the data in block 0 of a measurement program is output.
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(3) Measurement data reading function 3: code 22 ,
This command will cause the 1V-S30 to read the results of the last measurement.
The results in the ladder outputs (Y00 to 15) and the measurement data in block 0 of each
measurement will be sent back as the response.
This command is effective regardless of the measurement input specified.

Bl Command
Station|  [Object| ¢ |Block E
. N0 |20 |PE 35| | |scisclcR
: : CO2E | H)WL)
1 ] ! E ! 1
M Response
Station| . |Object| € Final output :
No.' ! ! ty#:)e 2 o| evaluation result | Specified !
Sl | 212 |RCRCEPET 18 91voly1) - |v15| block data |SC|SC|CR
| I (GO T G I B I | (H) (L)

- 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; 2: Camera 2 only
- Final Output evaluation result (Y0 to Y15) — 0: NG or unspecified, 1: OK

- (1 — Specified block data

(4) Measurement data reading function 4: code 24
This command will cause the 1V-S30 to read the results of the last measurement.
Any numeric value data will be output as a response. 5> See page17-23.
This command is effective regardless of the measurement input specified.

B Command - Measurement Number — A measurement number that

Staton]  lee| | outputs numerical data (MEASURE 0 CAMERA 1: 0,

No.! t |58 e MEASURE 0 CAMERA 2: 1, and MEASUREMENT 1 to
HE R vt 4:210 5)
I N Gt - Block — Specified block from which the data of a

H Response specified measurement function will be output.

Station : 1 |Object| 5 o |e8 E

No.: 2 ! 4 RC'RC type §E @; Any numerical data |SC!'SC|CR
| N GHOTEEE Ab - (H) (L)

- 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; 2: Camera 2 only

[(Response) measurement code]

Measurement code Setting Measurement code 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
m - Specification for any output data 5> See page 18-16
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(5) llluminance level reading: code 28 ,
The illuminance level measured by the illuminance monitor function and the evaluation result are
read.

B Command
Station E 8@ E
] =1
;N0 121835 scisc|cr
| L2 EHIW
L 1 wo |
W Response
Station E E Otbject « | llluminance E
1
: N0 1218 |reiRe| YP° 2 |, 021011 g0k g1 SC1SC|CR
| co[HW I T H) (L)
1 1 1 N 1

- Camera No. — 0: camera 1, 1: camera 2

- Object type — Object type for which the measurement was executed: 00 to 3F
- Result — 0: NG, 1: OK

- llluminance — 000.0 to 255.0

(6) Corrected light level reading: code 29(H)
The corrected light level measured by the illuminance monitor function, the evaluation result and
preset reference light level are read.

Bl Command
Station| 5 |
I =1 I
- INo |21 9|35 |sciscler - Camera No. — 0: camera 1, 1: camera 2
! LR |HW
L 1 wo I
W Response
Station| i |Object|=|  Corrected Reference | |
. [No.! 2 : 9 RC:RC type | 2 light level light level SC:SC CR
. ol @+ 1021011010 1102140111004 01
Lol | || 0101007 0T 0TH0TON ) 1)
1 1 1 ] ] ] ] 1 1 1 1

- Object type — Object type for which the measurement was executed: 00 to 3F
- Result — 0: NG, 1: OK

- Corrected light level — Corrected light level (0 to 255.0)

- Reference light level — Light level used as the criterion (0 to 255.0)
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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 P::c:::de:s Communication format
B Command
Station E E
;| No- 1510 [sciscler
Read | c|(H(L)
operation 50 ! ! !
screen lock m Response ,
status Stati T T T (D~ Operation screen lock
o ! | [0 : lock OFF
> | 510 |RCiRC (| SCISC|CR 1:lock ON
! R GIN(S! (H): (L)
1 1 1
B Command
Station| X (D—Operation screen lock
. | No. ! ! I:O : lock OFF
Set S| 7|5 1|®s¢iscicr 1:lock ON
, | | (H) (L)
operation | X X
screen lock 51 u Response
status . : .
Station ! I !
I
No- 1511 |rcirc|scisc|cr
N R CTH () (G
1 1 1
B Command
Station E E
No- 1512 |scisc|cr
Read from the ! ! (H): (L)
English or 52
Japanese m Response
. _ T I T
display Station| 1 ! ! (D—English or Japanese display
2 No- 1512 |RciRC| (@ [scisc|cR 0: Japanese
2 | R ICOH(N) (H)1 (L) 1: English
el ! | L 1
]
- m Command
3 Station] . : @—-Engli(s)h jr Japanese display
= No. ! ! : Japanese
kel . 513 SC'SC|CR . ;
£ | Setitems on : : ® (H) :(L) 1: EngIISh
the English or 53 ! I i
Japanese m Response
display Station | \ |
I I
No- 1 513 |rciRc|scisclcr
! ! (H)(L) (H):(L)
B Command
Station E E
No- 1 514 Iscisclcr
Read object ! ! (H): L
type number 54
P m Response
T T T
Station I ! Object I
| | (D—Type number(00 to 3F)
No- 1514 |rcirc| YP® |sciscicr
! Co|HIO] o (HLD)
1 1 1
m B Command
Station| 1 |Object|
I I
: N?' 55 type scisC|cR| (D—Type number(00 to 3F)
Assign object ! ! | (H): (L)
type number
P % m Response
Station E | E
I
No- 1515 |reirc|scisclcr
! C|(H)L) [(H) (L)
1 1 1
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Process function Pgt:fess Communication format
m Command
Station| | : @ —Output
No. 1 1 -
:O 56 (SI-%:?LC); CR I:O : Freeze
Read the | ! ! 1: Through
image status % | m Response
Station| | =8 E ®—>Lighto Eull
1 | .
N> |56 |rcirc| & | £|scisc|or [ :
! IRC| 57| £|SC| 1 : Half
! C{HO]O | ZH L)
] 1 ]
B Command
Station| | 3 :
|5 @ | @—Output
No- 15 75 % SC'SC|CR I:o : Freeze
Set the image \ R ISRE=8 1 : Through
status 57 : '
m Response
Station : : : ®ﬁnghto - Full
I 1 .
No- 1517 |rcirc|scisclcr 7 Fan
: C|(H)L) [(H) (L)
] 1 ]
B Command
Station| 1 : @®—Camera1[ 4 X1:No
No. | £ g lscisclcrl  @—Camera2| 8 X :Full image
| Vo H L Xz21 to X28 : Partial imag
Read out ! I I (Xi-1108
image camera 58 Xi-1t03.51t07
condition W Response T : T 18, o)
Station| X D) ® |
I I
o N> |518|RciRe] | | |scisc|cr
S : GV b |(H)(L)
'—6 1 L 1
5
o B Command
© T T
é St'z\algon ! OREA) | ®D—Camera 1
5 1919 ! | |SC!SC|CR| (@—Camera2
£ S : | I ! (H) (L) 4 X1 :No
et output 50 L L : : 8 X1 : Full image
Lrgigﬁigsmera m Response . . X1 to X2 8 : Partial image
Station| : | (Xi-11t08
N> | 519 |reiRc|scisclcr Xi-1103,5t07)
: o {HL)|HLW)
" I 1 1
B Command
Stﬁg?n | | (D—Shutter speed
: | 5 1A |SCIsC|CR 001E to 2710¢ : 1/30 to 1/10000)
! G
Read the | ! ( ):( )
shutter speed 5A R
for each object W hesponse : : :
type Station| | Shutter speed|
I I
N |siAlRciRc| 111 |scisclcr
: N () (S ) (H) (L)
I Il 1 1 1 I
B Command
Station| 1 Shutter speed|
N ! 1 1 pl !
> |5'B| 1 1 1 |scisclcR
Set the shutter : | Lo (H): L
speed for each 5B
object type u ReSpon'SE‘ T 7 T
Stﬁgon : ! : (D—Shutter speed
| 5 1B |[RCIRC|SC'SC|CR| (001E to 2710 : 1/30 to 1/10000)
1 | 1
! o |(H) (L) (H) (L)
] 1 ]
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Process

code Communication format

Process function

W Command
Station
No.
|
1

I
51C |scisc|cR

Readthetime |  5C | g Ragnonse

Station
No.
1
1
1

I
SC'SC|CR

C|rciRc !
(L) (H):(L)

5

W Command

Station
No.
1
1
1

scisc CR
(L)|(H): (L)

5

1

|5
D|rc'Rc| >

1

X H

Set the time 5D - Response

Station
Nlo. 5

Individual conditions

CR

O
T
| =0 __
s
(@)
»
Q
%)
(@]

W Command

Station
No.
1

5 CR

Register a |

reference
5E m Response

image
Station
Nlo. 5

m

ment No
w
o_
w
@)

CR

m
T
| =90 _
T
o
»
Q_
»
(@)

W Command

Station |
No. X X (@ —Initialize memory
X 6 | 0 @ SC,SCICR 0 : Flash memory and RAM
[ : 1:RAM

Initialize all
paramenters

60 m Response

Station
No.
1
1
1

|
| |
6 : 0 |RCIRC|SC'SC|CR
|
|

W Command

Station
No.
1
1
1

|
|
6 ! 8 [sC'sC|CR
|
|

— | Self diagnositc 68
m Response

Station
No.
1
1
1

(H) ' (L)|(H): (L)

T [
! 1
I I
6 ! 8 |RCIRC|SC!SC|CR
! 1
I L

B Command
Station
No.
|
1

m Response
Station
No.

I
I
I

|
|
6 ! 9 |SC'SC|CR
|
|

Reset 69

(H) (L) |(H): (L)

T ]
! 1
I I
6 ! 9 |RCIRC|SC!SC|CR
! 1
I L
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Process function P:g;:::s Communication format
B Command
Station : : (I — X coordinate of the Oth detection
No. ! | (000 to 511)
! 710 |SC!SC|CR @ — Y coordinate of the 0th detection
Read the | L) (000 to 479)
manual @ — X coordinate of the 1st detection
measurement 70 (000 to 511) _
coordinates @ — Y coordinate of the 1st detection
m Response (000 to 479)
Station| | @ ® @ @ :
I ] I
N l7rolRoiRe| 1 | 1| | 1 [sciscler
! DO e HL)
] 1 ]
B Command
Station : @ @ @ @ :
N i 1 1
Col7oln | 1 |scisc|cRr
B R EEES
1 1
Set the manual
measurement 71 m Response
coordinates Station| | X @ — X coordinate of the 0th detection
No. ! | ! (000 to 511)
: 7 : 1 (RH(;:TLC; (S|_%:(SLC); CR (@ — Y coordinate of the Oth detection
I X ! X (000 to 479)
® — X coordinate of the 1st detection
(000 to 511)
@ — Y coordinate of the 1st detection
(000 to 479)
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[4] Setting numerical date of the any output measuring

Numerical data of the any setting of the response at measuring (code 14,,: page 18-8) and reading
measurement data 4 (code 24,  page 18-1 0) is as follows.
[Ex.] Response to code 24

Station| | | obiect
1

No.' |21 4 |[roirc| YPe

T R Tt

[Any type of numerical data] / ) )
T Output Note: A maximum of 1 K bytes data is allowed.
@') code [Numeric result data® (D — Delimiter between output data:","(Space 20 + comma 2C(H)
1 @ [ @ —Output code list
1 \ rrr (@ —Numeric result data
Output only the registered data in each specified
measurement, in register order.

Any numerical data [SC'SC|CR
(H): L)

ment code

Measure-

Execution
camera

[Ex.] A numerical data of the any setting when outputting coordinate X and coordinate Y with the
positional deviation measurements.

: Registeration O|Registeration 0 - Registeration N , |Registeration 0f o Registeration N
, 1012 (Model 0) (Model 1) . (Model 1) , 1043 (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 1 I I I I I I

@® Codes and number of bytes of output_data
1.Result of each measurement program

Output data Measurement program
= c 7] 5@
c g 12 82| g |8t 3.5
= |w.|85|% S|ad 825 E>5|..56| 2 |GE |53
| s |58 |58 |35 |35 |4F 550 SEa et 5 |85 (82
Kind of output =8 |5 |E8 2% ¢§_ < A 8-533‘80 ol 5o
8° |25 |83 |BE -2 |22 852 mazO50% 2 |28 |25
£8 |87 | £|@< |E35825°%2 § |28 |25
g °5"° 98 £ |5E (5%
o fe) goft= s s o
< Qo £
Degree of match 01 2 O @)
Coordinate X 02 2 O O
Coordinate Y 03 2 0] 0]
Coordinate deviation X 04 2 O
Coordinate deviation Y 05 2 O
Angle 06 2 O
Average light level 1 07 2 0]
Number of objects 08 2 (0] (0] (0] 0] @) @)
Distance MAX. 09 2 O
MIN. 0A 2 (@]
. MAX. 0B 2 (0]
Lead width MIN. oc 5 0
Lead length/ MAX. 0D 2 [9)
lead width 2 MIN. OE 2
Total area 10 4 (0] (0] (0] 0]
CUR. 11 (0]
Area of each MAX. 1% 4 o)
label
MIN. 13 (@]
X coordinate | CTR.OF | 4, o
of gravity GRAVITY
center/Distan- MAX. 15 >
ce between DIST.
gravity MIN.
centers X DIST. 16
Y coordinate CTR. OF 17 0]
of gravity GRAVITY
center/Distan- MAX.
ce between DIST. 18 2 O
gravity MIN.
centers Y DIST. 19
. . CUR. 1A 1)
;lllet diameter MAX_ 1B > o)
MIN. 1C (@]
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18-17

Output data Measurement program
c 2 Fy
S |5 =5 |85 55| _|g. |5t
8 |8 |5 |55 5|a5 |28 22 |52| 5|28 83
8 | > |8 |ES o5 |og |02 |ES|L2|.-E|%E Do
Kind of output 5 |2 |5 |98(83|<3|268 |35 %5 s |25 &
2 ° c |82 |“2|Q2 (g2 |09 (8" Qo 23 o0&
3 o _g %.E = = “E’E- s 2> S -.g'tb _g__:
© 1= |5 |8 =C |28 58| E|SE |52
L= 05 |§5 |25 = |E¢
< o)
i ) CUR. 1A O
)F(lllet diameter VAX. B o o)
MIN. 1C O
) ) CUR. 1D O
\F(lllet diameter MAX 1E o 0
MIN. 1F O
Main axis angle 20 2 O
Perimeter 21 4 0]
Degree of match 22 2 0] 0]
Coordinate X 23 2 0] 0]
Coordinate Y 24 2 0] 0]
of ight leval ifferences) | 25 | 2 °
Average light level 2 28 1 0]
Black and white 29 1 (0]
Counting white objects 2A 2 (0]
Number of registers 2B 2 0]
Center point X 2C 2 O
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
Auxiliary 1 Angle 33 4
- 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 A1
MEASUREMENT 2 40 4
MEASUREMENT 3
MEASUREMENT 4
Final calculation




(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 1V-S30 is applicable with the computer links for the following models of Sharp, Mitsubishi and
OMRON.

Sharp  —— J-board| - Host communication port in models Z-311J/312J]

— JW10 [ - Communication port in models JW-1324K/1342K/1424K/1 442K/}
L 1624K/1642K, MMI port

— JW20H [ - Communication port in the JW-22CU]
L - JW-21CM (link module)
— JWB30H [ - Communication port of JW-32CUH/33CUH

- Communication port in models JW-32CUH1/33CUH1/33CUH2/33CUH3
| - JW-21CM (link module)
— JW50H/70H/100H

[- Communication port in models JW-70CUH/1 OOCUH]
- JW-10CM (link module)

Mitsubishi—— AnA, AnN (AJ71C24-Sx)
— A1S (A1SJ71C24)
L A0J2 (A0J72C24-S1)
OMRON —— C1000H (C500-LK203)
— C200H RS-232C (C200H-LK201)
— C200H RS-422 (C200H-LK202)
— cv1ooo[- CV CPU link port]
- CV500-LK201

— CVM1 [ CV CPU link port]

- CV500-LK201
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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. 5> 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
) @ Enter measurement start signal. {CCD camera or PC
= (CCD trigger/parallel)
2
2 (2 Write measurement data.
PC
Recei letion response.
@ Receive a completi p ®.®): Computer link

The block of measurement data to be written from the 1V-S30 to the PC, in step (@), can be specified on
the [OBJECT TYPE 1/0O] menu. 5> See page 17-21

Bl 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).

Bl When a Mitsubishi or OMRON PC is connected
The data in items @) and @) are divided into packets for transmission.
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19-3 Register setting
Use PC register (writing: up to 512 bytes) to provide the IV-S30 with a computer link.

Setting item

Applicable range of address

Write register
(up to 512 bytes)

- Sharp:

- Mitsubishi
- OMRON: DM0000 to DM9999

09000 to 99776

> See page 17-20

Enter the write start address in item GWRITE TOP ADRS, on the [COMPUTER LINK] menu, under the

[SYSTEM COND] menu.
Note 1: When a Sharp PC is used, specify an even address for the write start address.

Note 2: When 512 bytes are used for the write register in a Sharp PC, use one of the following write

start addresses.

09000, 19000, 29000, 39000, 49000, 59000, 69000, 79000, 89000, 99000

W Write register map
The write register contains the following data.

Sharp |Mitsubishi

OMRON

Contents

09000

—

D0000

09001

DMO0000

Termination code (00,: normal termination, codes
other than 00,,abnormal termination 5> See page 18-3.)

Appended information (error code in an error response)

09002
09003

DO0001

DMO0001

Object type number (0 to 63: 00 to 3F )

Measurement number when outputting results (0 to 5)

09004
09005

D0002

DM0002

Result output (YO to Y15)

09006
09007

D0003

DMO0003

Measurement function 0 using camera 1

Measurement function 0 using camera 2

09010
09011

D0004

Measurement function 1

DMO0004

Measurement function 2

09012
09013

D0005

Measurement function 3

DMO0005

Measurement function 4

09014
09015

NI EIIEEIEEIEEIIEEIIEES

D0006

Output data from measurement 0 camera 1 (block 0)

R EBEEEEEEEEEEE

DMO0006

[ |

—

Output data from measurement 0 camera 2 (block 0)

—

Output data from measurement 1 (block 0)

—

Output data from measurement 2 (block 0)

—

Output data from measurement 3 (block 0)

—

Output data from measurement 4 (block 0)

19000

L
D0256 —
H

19001

DMO0256

T[]

Assigned block data

*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

Write start address| 09000 | D0O000 (DMO000

19-3
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*1 When the termination code is 08 ,, (received an error response), the error code is contained in the
appended information. (Example: OA , on a Sharp PC = parity error)

*2 Measurement number when outputting the results
00,, = Measurement 0, Camera 1, 01, = 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 5 43210 '765 43210

Y15Y14Y13Y12Y11 Y1O Y9 Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO

*4 Measurement program for measurement 0
00,, = none, 01, = positional deviation measurement

*5 Measurement programs for measurements 1 to 4
w = none, 01, positional deviation measurement, 02 = degree of match inspection, 03, =
Iea& inspection, d4 v = BGA/CSP inspection, 05, = area measurement by binary conversion,
06, = = object counting by binary conversion, 07 = object identification by binary conversion, 08,,
= pomt measurement, 09, = Multiple position measurement 0A = 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 17-21 to 17-24
B When a block is specified
- The measurement data from measurement numbers 0 to 4 in block 0 is output. (Max. 496
bytes).
- Measurement numbers that have not been specified will not output any data. (The space will be
filled by the next item. Max. 500 bytes.)
- See pages 19-6 to 19-14, for details about the measurement data in block 0.
B When "ANY" is selected for the output
5> See page 19-17.
*7 Assigned block data
When the SERIAL OUTPUT item is set to "BLOCK-ASSIGN," the IV-S30 wil output the
measurement result data in the specified block number. When the SERIAL OUTPUT item is set
to "ANY," the nature of the output will depend on the output settings.
- For details about how to specify measurement output, see pages 17-21 and 17-22.
- No data is output if block 0 (00) is specified.
- For details about the measurement data block, see pages 19-5 to 19-16.
- The top address where the specified block of data is written will be an address made by
adding 512 bytes to the top address for writing results.

Sharp | Mitsubishi | OMRON Contents
09000 L L | Termination code
To.p_ address for ’—» D0000 =IDM0000
writing results 09001 H H| Appended information
L . L Output data from measurement 4 (block 0)

writing results 19001 D0256 FDMOZ%
+ 512 bytes

m Top address for }—» 19000 L L | Assigned block data
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Bl 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
E | Lead inspection 0,1
2 | BGA/CSP inspection 0,1
g' Area measurement by binary conversion 0 19-8
GE’ Object counting by binary conversion 0
% Obiject identification (labeling) by binary conversion 0 19-9
s 0, 1 (when binary
= _ processing is selected)
Point measurement 0 to 4 (when average 19-12
density is selected)0 to 4
Multiple positions measurement Oto4 19-14
Mutiple degree of match inspections Oto4 19-14
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

Block Item Ezf,z Sign (+/-) ﬂ;{e(;f Decu(r:izligomt
1st point X | 02 None 2 1
(center coordinates)| Y | 03 None 2 1
Registration| ong point X | 02 None 2 1
0 No.O | (center coordinates)| Y | 03 None 2 1
Angular deviation 06 | Provided” 2 1

RNegiS:F?;ign '(I)'he registration No. 1 to 7 contain the same data as the registration No.

* 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 0Os and 1sin 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]

|0820||0528|9FAO.PEBO||FF76|

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
of2ndpoint |y EBO 3760 376.0
Angular deviation FF76 —138 —13.8
Data . No. of |Decimal point
Block Item code | Sign (+-) bytes (digit)
Degree of st point | 01 Provided 2 None
match | 2nd point | 01 Provided 2 None
X .
Registration 1st 04 Provided 2 1
1 No. 0 Deviation| P™ |Y | 05 Provided 2 1
amount | ong |X | 04 | Provided | 2 1
point |y | 05 Provided 2 1
Registration | The registration No. 1 to 7 contain the same data as the registration

m No.1to 7 |No.O.
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

Data . No. of Decimal
Block ltem code | SigN(+7) | pytes | point (digit)
Registration |Degree of | 'StPOINt|  0f None 2 None
0 No. 0 match |2nd point| 01 None 2 None
Registration |Registration No. 1 to 15 contain the same data as the registration
No. 1t0o 15 |No. 0.
Data . No. of | Decimal
Block ltem code | Si9N (+7) | pytes | point (digit)
1st X 02 None 2 1
Coordina pointl v | o3 None 2 1
Registration|~00rdinate
No. 0 2nd X 02 None 2 1
1 pointly | o3 None 2 1
Average |1stpoint | 07 Provided 2 None
light level |ong point| 07 Provided 2 None
Registration| Registration No. 1 to 15 contain the same data as the registration
No. 1to 15| No. 0.

(3) Lead inspection

Block ltem 5:53 Sign (+/-) ﬁ;ieosf poli)r?tc(imggt)
Registration Nur(?fber 08 None 5 None
0 No. 0 objects
Registration | Registration No. 1 to 15 contain the same data as the
No. 1 to 15 |registration No. 0.
Block ltem c?:ég Sign (+/) 't\:gt'eosf po[i):tc (i:ir;g:t)
Maximum 09 None 2 1
Distance Minimum 0A None 2 1
NG No. None 2 None
No. of NG None 2 None
Maximum 0B None 2 1
o Lead Minimum 0C None 2 1
1 Regtiation) ith | NG No. None | 2 | None
No. of NG None 2 None
Maximum oD None 2 1
Lead Minimum OE 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

Data . No. of Decimal
Block ltem code | Sign (+/) | pytes | point (digit)
Registration |No. of labels| 08 None 2 None
0 No.0 | Totalarea | 10 None 4 None
Registration| Registration No. 1 to 3 contain the same data as the
No. 1to 3 | registration No. 0.

211zl ltem (l:):ég Sign (+/-) ugieosf poli)ﬁtc (ig;g:t)
Area of | Maximum 11 None 4 None
each
label Minimum 12 None 4 None
Eé?ﬁ?&gﬁ Maximum 13 None 2 1
Sty | Minimum | 14 None 2 1
Registration | batance | Maximum | 15 None 2 1
! No. 0 Cgﬁ?grltsyy Minimum 16 None 2 1
Fillet dig. | _Maximum 17 None 2 None
Minimum 18 None 2 None
Fillet dia. | _Maximum 19 None 2 None
Y Minimum 1A None 2 None
Registration| Registration No. 1 to 3 contain the same data as the
No. 1 to 3 | registration No. 0.

(5) Area measurement by binary conversion
Data

No. of Decimal

Block ltem code Slgn (+/') bytes point (dlglt)
Registration None
. No. 0 Area 10 None 4
Registration | Registration No. 1 to 15 contain the same data as the
No. 1to 15 |registration No. 0.

(6) Counting quantities by binary conversion

Data . No. of Decimal
Block ltem code | Sign (+-) | pytes | point (digit)
Registration| No of labels | 08 None 2 None
0 No.O | Totalarea | 10 None 4 None
Registration| Registration No. 1 to 3 contain the same data as the
No. 1to 3 registration No. 0.
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(7) Object identification by binary conversion

Data | Sign |No.of| Decimal
Block tem code | (+/0) | bytes |point (digit)
Registration No. of labels 08 None 2 None
0 No. 0 Total area 10 | None 4 None
Registration| Registration No. 1 to 3 contain the same data as the registration
No. 110 3 | No. 0.
Area of each label 11 None 4 None
X coordinate of
gravity center 13 None 2 1
Y coordinate of
Label 0 gravity center 15 None 2 1
10 Spindle axis angle 1B |Provided| 2 1
Registration Fillet diameter X 17 None 2 None
No. 0 Fillet diameter Y 19 | None | 2 None
Peripheral 1C None 4 1
Label 1 to 31
[ 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
21 | Registration| Label 32 to 63 Label No. 0 to 127 contain the same
20 No. 1 Label 64 to 95 data as the label No. 0 of block 10.
23 Label 96 to 127
30 Label 0 to 31
31 | Registration| Label 32 to 63 Label No. 0 to 127 contain the same
32 No. 2 Label 64 to 95 data as the label No. 0 of block 10.
33 Label 96 to 127
40 Label 0 to 31
41 | Registration| Label 32 to 63 Label No. 0 to 127 contain 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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Block Item (SJ%; '\ti;ie(g po[;ﬁf i(I:;iiz;it)
. , Label 0 4
60 | "gel Ut area to None [ to | None
Label 127 4
o | e, | a0 2
62 | NPl aumtaren | Label0to127 R ook 60
oo | eS| Lavtono 2
X None 2 1
. . Label 0 Y | None 2 1
SRl e —
one 2 1
Label 127 oot — 1
o5 | PG | Laeloworz
% | M cane | Lebelotot2r R R o
oo | Pgsizionte 3| Lavrovo 2
- ZSZ{E%‘;{”%%? LabelOto 127 | 1B | 2 | 1 None
Spindle angle' Label 0to 127 | 1B 2 1 None
. :SZ%ZE%}:”%:{ Label 0to 127 | 1B | 2 1 None
Shindlo angle ° | Label 010 127 | 1B | 2 1 None
- Labol0 e T
SR —
X None 2 1
Label 127 {—— 1
71 | Registiation No.T | ) apel 0 to 127
2 | PO o2 | Labelotor2r R R SRR
73 | Registration No.3 || apel 0 to 127
T4 | onetn | Label0to 127 | None | 4 1
| Tl | o
o | e e ooy [ ot
dl
X None 2 None
. . Label 0 Y | None 2 None
78 | oot point R
Label 127 {—— one
79 | Regstanoni® | Label0to 127
9 | MGamerpont | Label 010127 | e e ook 75
g1 | Regpraton ® | Labeloto 127
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Sign | No. of| Decimal
Block item (+/0) | bytes |point (digit)
Area of each label None 4 None
X coordinate of
gravity center None z 1
Y coordinate of
gravity center None 2 1
Label 0 S.pmdlt.a axis angle |Provided| 2 1
82 Fillet diameter X None 2 None
Registration Fillet diameter Y None 2 None
No. 0 Peripheral None 4 1
Center point X None 2 None
Center point Y None 2 None
Label 1 to 31
83 Label 32 to 63 Label No. 0 to 127 contains
84 Label 64 to 95 the same data as label No. 0.
85 Label 96 to 127
86 Label 0 to 31
Label No. 0 to 127 contains
87 | Registration| Label 32 to 63 the same data as label No. 0
88 No. 1 Label 64 to 95 in block 82.
89 Label 96 to 127
90 Label 0 to 31
91 . . Label 32 to 63 Label No. 0 to 127 contains
Reg']\llstraztlon the same data as label No. 0
92 0. Label 64 to 95 in b|ock 82
93 Label 96 to 127
94 Label 0 to 31
95 : : Label 32 to 63 Label No. 0 to 127 contains
Reg’]\llstr%tlon the same data as label No. 0
96 0. Label 64 to 95 in block 82.
97 Label 96 to 127

19-11



Computer Link

(8) Point measurement
1. In the binary mode

Sign | No. of| Decimal
ook fem (+/0) | bytes | point (digit)
Registration | Black and white |0 = black
No. 0to 15 information |1 = whitel| O | 2 None
Registration | Black and white |0 = black
No. 16 to 31 information 1 = whitel| NO"® | 2 None
F;fggﬁ%“%” Black and white |0 = black None | 2 None
255 information |1 = whitel
Evaluation 0=NG
Registration information |1 = OK None 1 None
No.0to7 | Black and white |0 = black
information |1 = whitel| NO"® | None
Evaluation [0 =NG
Registration | information |1 = OK None | 1 None
No. 810 15 | Bjack and white |0 = black
1 information |1 = whitel| "ON® 1 None
Evaluation 0=NG
Registration information |1 = OK None 1 None
No. 248 t0 255 Black and white |0 = black
information |1 = whitel| "°N® 1 None

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]

Data Contents
F A
F A I 1 I 1
. White/black 111 1 0 1 0
White/ | information | TA® | PointNo. — P8 P7 P6 P5 P4 P3 P2 P
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 ltem code | (+/0) | bytes | point (digit)
Regl\ll%tr%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’gllgtrggon 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.
Relg\;llgtrg‘tllon 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.
Re’g\gllgtrgélon Average densigy | 20 | None | 2 None
3 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.11210127| information | 1=O0K | None | 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 2
Block Item point
(+/0) | bytes (digit)

Registration

No. 0 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 0 ate X None 2 None
| Registration Coodin-I 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.

o 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 E
Block Item point
(+/0) | bytes (digit)

Registration

No. 0 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 0 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.

o 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

Camera 2

No. 0 to 15

Data |q: No. of| Decimal
Block Item code [S19N (+/0)| pies | point (digit)
Distance 30 | Provided 2 1
Angle 31 Provided 2 1
. . Auxiliary 1
Registration | coordinate X | 32/33 | Provided | 4 Float
Measurement 0 No. 0 /angle)
Cameraf 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. 0.
Measurement O | Registration [Registration No. 0 to 15 contain the same data as

measurement 0, camera 1.

Measurement 1

Registration
No. 0to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 2

Registration
No. 0to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 3

Registration
No. O to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 4

Registration
No. 0to 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.
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(12) Final numeric calculation result

Data |q; No. of| Decimal
Block ltem code [S19N (+/0)| pyies | 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 0 No. 0 result
Camera 2 Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 [registration No. 0.
Registration | Calculation ;
Measurement 1 No. 0 result 12| Provded : °
Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.
Registration | Calculation :
51 | Measurement 2 No. 0 result 18| Provdod : °
Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 [registration No. 0.
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. 0.
Registration | Calculation ;
Moasurement 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. 0.
Registration | Calculation :
Final No. 0 result 48 Provided 4 2
measurement | Registration [Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.

Note: Blank items are omitted and the remaining lines are moved up.
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Ml Specifications for any output data
When the serial output is set to "ANY" (page 17-23), the measurement results for the output data
that is set to "YES" (page 17-23) will be written into the write register map "output data from
measurements 0 to 4 (block 0): *6 on page 19-3," in output-code order.

Measurement Output Registration
Degree of match for register number 0
Output code 01 Degree of match for register number 1

(degree of match) 2
Degree of match for register number 7
Coordinate X for register number 0
Output code 02 Coordinate X for register number 1
(coordinate X) 2
Coordinate X for register number 7
2 2
Numeric calculation result for register number 0
Numeric calculation result for register number 1
14

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, CAMERA1"
The details of the output codes and register numbers are the same as
for "MEASUREMENT 0, CAMERA1"
The details of the output codes and register numbers are the same as
for "MEASUREMENT 0, CAMERA1"
The details of the output codes and register numbers are the same as
for "MEASUREMENT 0, CAMERA1"
The details of the output codes and register numbers are the same as
for "MEASUREMENT 0, CAMERA1"
- Data that are set to "NO" output do not output any signal (scrolled upr).
- Set the next page for details about the output codes g3’[ype, number of bytes, related measurement

programs)

Measurement 0
Camerat

Output code 40
(numeric
calculation)

Measurement 1

Measurement 2

Measurement 3

Measurement 4

Ex.: Output data examples when the "SERIAL OUTPUT" column is set to "YES."

Output Measurement item
SHARP| Mitsubishii OMRON P Details when SERIAL OUTPUT
data : " "
is set to "YES

09014 L L 00 |0100,,: 00 = fixed value
Bl H

09015 D0006 H DM0006 H 01 01 = output code (degree of match)

09013 D0007 % DMO0007 II:I ;8 2678 ,,: 9848 , = 98.48%

090 6 ' Register 0 (degree of

09020 D0008 L DMO0008 L| 00 0200,,,: 00 = fixed value ' matCh.’ coordinat9 x

09021 H H 02 02 = output code (X coordinate) coordinate Y deviation)

09022 L L] 92 . . for measurement 1

09023 D0009 I DMO0009 H 09 0992, 2450@ = 245.0 (coordinate value) (position deviation

09024 L L| 00 0500,,: 00 = fixed value,05 = output code ~|measurement)
— (H) ’

09025 D0010 H DMoo10 H| 05 |(coordinate Y deviation)

09026 L L| FA -

09027 D00011 m DMO00011 0 00 00FA,,: 250, = 25.0 (deviation value)

09030 L L| 01 ]0100,,: 00 = fixed value Register 0 (degree of
Bl Q)

09031 D00012 H DMoo012 H 00 01 = output code (degree of match) |match) for measurement

09032 L L 28 ] o 3 (degree of match

09033 D00013? DMO00013 0 26 2628 ,: 9752, = 97.52% inspection)

Note: When SHARP’s programmable controller is being used and the controller software version is
1.15 or earlier on the IV-S31M/S32M or 1.0 on the IV-S33M, the output code and fixed value
(00) are reversed. In the examples above, they will be as follows.

SHARp| Output Details
data
09014 00 |0100): 00 = output code (degree of match)
09015 01 01 = fixed value
09016 78
09017 %6 2678H): 9848p) = 98.48%
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@® Codes and number of bytes of output data
1.Result of each measurement program

Output data Measurement program
] 5
< = S - | & [
S [ >c (2D £ | 62 | E
- - Tc | 8¢ S| a5 |E_c| 26 Esc 2 =6 |62
Kind of output 38 | 58|52 |2 |33 g% bgpo| 2% | E58| £§ 85 | g2
33 O > =.= o 9 Qo [] "’-E:ﬁ c > _'§>.a-, (<=1 5 ao
o Zo o= [ =3 —'% 0% cas| 3€ =3 D.g Qa9 o3
€3 | 22| £ | ®f|gxg| 88 855 E|2% |3
g g o g 8.§ o g £ -._%_
< o S
o =
Degree of match 01 2 O O
Coordinate X 02 2 O O
Coordinate Y 03 2 O O
Coordinate deviation X 04 2 O
Coordinate deviation Y 05 2 O
Angle 06 2 o]
Average light level 1 07 2 O
Number of object 08 2 (0] 0] (0] O
Distance MAX. 09 2 0
MIN. 0A 2 (@]
. MAX. 0B 2 (o]
Lead width MIN. oc 5 0
Lead length/ MAX. 0D 2 O
lead width 2 MIN. OE 2
Total area 10 4 0] @] (o] (@]
CUR. 11 O
freaofeach MAX. | 12 | 4 0
MIN. 13 0]
X coordinate | CTR.OF | 4, e
of gravity GRAVITY
center/Distan- MAX. 15 5
ce between DIST.
gravity MIN.
centers X DIST. 16 o]
Y coordinate | CTR.OF | 47 o)
of gravity GRAVITY
center/Distan- MAX.
ce between DIST. 18 2 O
gravity MIN.
centers Y DIST. 19 0]
Eill . CUR. 1A )
XI et diameter MAX. B 5 o)
MIN. 1C 0]
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Output data Measurement program
(/2] w—
S. | .| le3. B 5. | - |23 |88
S0 |50 |E5 |ES S |%S |385 E2S [E58 | § | GE |53
Kind of output £3 e S% (5% 8% (<3 §§£ 3c2 822 | 25§ %g S G
8° |28 |35 |¢% |3 |88 |ESz g8z ooz |85 |82 |ef
00 |<c 2 |@2 g5 825 |65 |22 | =S¢ |&<
€s |25 | £ | F |858 |858 1298 |"§ |52 |£S
a <E B o8 g |27 |3%
o o =E
_ _ CUR. 1D 0]
Qllet diameter MAX. 1E ) o
MIN. 1F O
Main axis angle 20 2 O
Perimeter 21 4 O
Degree of match 22 2 0] 0]
Coordinate X 23 2 0] 0]
Coordinate Y 24 2 (0] (0]
Average light level 1 (total
of light level differences) 25 2 0
Average light level 2 28 1 0]
Black and white 29 1 (0]
Counting white objects 2A 2 @)
Number of registers 2B 2 0]
Center point X 2C 2 0]
Center point Y 2D 2 O
@ 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

@ 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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19-4 Interface
The interface between the IV-S30 and a programmable controller from each manufacturer is described

below.
Programmable
V-S30 controller
L4 *
LSettings for the 1V-S30 Sharp - [2]
— See item [1] below. Mitsubishi = [3]

OMRON — [4]

[1] Setting items for the IV-S30

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: 00 to 31

Write address Sharp: 09000 to 99776

(up to 512 bytes) Mitsubishi: DOOO to D9999
OMRON: DMO0000 to DM9999
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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/312J are used

Store the communication port conditions in system memory addresses #236 and #237.
Bits D, to D, are stored in memory address #236.

7 6 5 4 3 2 1 0
#236 | —|—

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 0|01 9.6
fixed 1 2 bits 0|1 Odd 0(0]|0 19.2
0 Even
#237 Station No. (001 to 037(8))

Enter the station No. for the current station.
In the initial state, addresses #236 and #237 are set to 000.

(@ When a JW-32CUH/33CUH or a JW-32CUH/33CUH1/33CUH2/33CUHS3 is used
1. When communication port 1 (PG/COMM1 port) is used
Store the communication conditions in system memory addresses #234 and #235. Set bits D
to D, in memory address #234. Only an RS-422 cable can be connected to the PG/COMM1

port.
7 6 5 4 3 2 1 0
#234 |—|—
L 1 1 |
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 0|0]|1 9.6
fixed 1 2 bits 0|1 Odd 0|0|o0 19.2
110 Even 1111 38.4
11110 57.6 *
101 115.2 m
* 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 0

#236 |— | — Set bits Do to Ds in memory address #236.
L | | |

Data Ds| Stop D4 | D3| Parity D2 | D1 | Do [Transmission speed (k bit/sec)
7 bits, 0| 1hbit 0| 0| None 0|01 9.6
fixed 1] 2bits 0|1 Odd 0|0]0 19.2
0 Even 10111 38.4
11110 57.6 *
1101 115.2
* Applicable only to
the JW-32CUH1/33CUH1/33CUH2/33CUH3
#237 Station No. (001 to 037(8))

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 —

Set bits Do to Ds and D7 in memory address #236.

L L L L

D7 Data Ds| Stop D4 | D3| Parity D2 | D1 | Do [ Transmission speed (k bit/sec)
0 7 bits 0 1 bit 0| 0] None 0(0]1 9.6
8 bits 1 2 bits 0|1 Odd 0[{0]O0 19.2
0 Even 1011 38.4
#237 Station No. (001 to 037(8))

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 D

to D, in memory address #226.

Use of the MMI port ensures a one-to-one connection between the 1V-S30 and the JW10.

7 6 5 4 3 2 1 0

#226 —
L | | |
— T
D7| Data Ds| Stop D4 | D3| Parity D2 | D1 | Do [Transmission speed (k bit/sec)
0| 7hits 0 1 bit 0| 0] None 9.6
8 bits 1] 2bits 0|1 Odd 0|0|0 19.2
1]10| Even 38.4
1 (1] Invalid
#227 Station No. (001(g))
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
SWo Command mode 4
SwWi1 Station No. (upper bit)
- - 01to 37
sSw2 Station No. (lower bit) ®
SW3-1 Invalid OFF
SW3-2 4-wire system ON
SW3-3 Invalid OFF
SW3-4 Odd parity (OFF), even parity (ON) OFF or ON OFF or ON
SwW4 Transmission speed (k bit/sec) 19.2 (0) or 9.6 (1) Oori1
SW7 With a termination resistance ON
(® 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
SWo Computer link 4
SWi1 Station No. (upper bit)
Sw2 Station No. (lower bit) 011037,
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) Oori1
SW7 With a termination resistance ON

(2) Using memory
To allow the memory to be used by the 1V-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

JW-22CU
Communication connector on JW-70CUH/100CUH
the 1V-S30 (RS232C/RS422) (Communication port)
Pin No. |Signal name| Pin No. [Signal name|
St FG f o R 1 FG
3 SD 5 3 RD
2 RD : 2 SD
5 SG : 7 SG
I: 12 Short-cirquit
14 terminal
15 m or less
) RS-232C
2. Communication through the RS-422 port (4-wire system)  ,\y 550
Communication connector on JW-70CUH/100CUH
the IV-S30 (RS232C/RS422) (Communication port)
Pin No. [Signal name Pin No. [Signal name|
4 TA ! /A\ 12 RD (+)
7 TB 5 13 RD (-)
8 RA ; /A\ 10 SD (+)
9 RB 5 11 SD (-)
S | Gy o] i FG
\ Shielded, twisted-pair cable
1 km or less
RS-422

(@ When a JW-32CUH/33CUH or JW-32CUH1/33CUH1/33CUH2/33CUH3 is used

1. Communication through the RS-232C port
JW-32CUH/33CUH

JW-32CUH1/33CUH1

Communication connector on /33CUH2/33CUH3
the IV-S30 (RS232C/RS422) (PG/COMM2 port)
Pin No. [Signal name Pin No. Signal name
C
A R I s C I RRRRERES th ey 1 FG
3 SD 5 4 RD
2 RD E 2 SD
5 SG 4 7 SG
15 m or less
RS-232C

2. Communication through the RS-422 port (4-wire system)
JW-32CUH/33CUH
JW-32CUH1/33CUH1

~ /33CUH2/33CUH3
Communication connector on PG/COMM1 port :|
the IV-S30 (RS232C/RS422) _ PG/COMM2 port
Pin No. |Signal name| Pin No. [Signal name
4 TA ; /A\ 9 RD (+)
7 TB : 10 RD (-)
8 RA : /A\ 3 SD (+)
G | Fa v e 1 | FG

\ Shielded, twisted-pair cable

1 km or less
RS-422
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3 When a JW-1324K/1342K/1424K/1442K/1624K/1642K is used
The IV-S30 can only be connected to the RS-422 port. When the communication port is used,
provide a 2-wire RS-422 system. When the MMI port is used, provide a 4-wire RS-422 system.

1. When the communication port is used
JW-1324K/1342K/1424K

Communication connector on /1442K/1624K/1642K
the 1V-S30 (RS232C/RS422) (Communication port)
Pin No. |Signal name Terminal name
4 TA ; A
: L1
|
7 B :
: L2
9 RB J ;
P | FG vy o] SHLD
\ Shielded, twisted-pair cable
1 km or less

2. When the MMI port is used RS-422 (2-wire system)
| T P JW-1324K/1342K/1424K

Communication connector on /1442K/1624K/1642K
the IV-S30 (RS232C/RS422) (MMI port)
Pin No. | Signal name Pin No. | Signal name
4 TA 5 /A\ 2 RX
7 TB ! 7 / RX
8 RA | /A\ 3 X
9 RB 5 8 /TX
Somnector | FG feg--o-- / B 4 |PG/COM
, ) ) 5 GND
\ Shielded, twisted-pair cable
1 km or less
@ When a 2-311J/312J is used RS-422 (4-wire system)
1. Communication through the RS-232C port
Communication connector on Z-311J/312J
the IV-S30 (RS232C/RS422) (Communication port CN3)
Pin No. |Signal name Pin No. | Signal name
Comeclor G f-eeeeee R 1 FG
3 SD 5 3 RDc
2 RD E 2 TDc
5 SG : 7 GND
I: 6 Short-circuit
8 terminal
B 15m or less
RS-232C
2. Communication through the RS-422 port (4-wire system)
Communication connector on Z-311J/312J
the IV-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 g /A\ 1 D
9 RB 5 2 /TD
comecior [ EG |- SRR —— 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
gﬁg{fc‘” FG |y e 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 1V-S30 (RS232C/RS422) (Host communication port T1)
Pin No. | Signal name Terminal name
4 TA - A
' L1
8 RA J 5 / \
7 B 5
' L2
9 RB J |
C :
Comneclor | FG_[ye--erre e s
\ 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%nzgscs)lon control procedure mode Format 1—s 1
Station No. 00 to 31
Transmission speed (kbit/sec) 19.2,9.6
Parity None, odd, even

Data bit 7/8 bits (ASCII)
Transmission code

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

- 3 rotary DIP switches

STATION No. STATION No. MODE
X 10

- DIP switches

SW11to 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

SW ON OFF STATION No.
01 —m 8

(o2
©

02 M

03 = 5@0 X10
04 = A

05 Cm
06 M1
07 MmO
08 Cm
09 M
10 M1
LRI E—
12

(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 15-19.)
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(3) Connections

Shown below are the connections with a calculator link module.
(1 Example of RS-232C connection

Communication connector on

Calculator link module

the IV-530 (RS232C/RS422) oins comedor pins comector

PinNo. | Signal Shielded cable PinNo. | PinNo. | S9na
el e — 1 | — | Fe
2 RD 2 3 SD

3 SD 3 2 RD

4 7 RS

: ! : [ 5 8 cS
i 20 4 | DTR
[ 6 6 | DSR

5 SG : 7 5 | sa

B 15m or less
RS-232C

Note: Jumper the RS, CS, DR and CD lines.
Do not jumper the SG.

TOP

ni

H10B |K1

K1

- 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.

(@ Example of RS-422 communication

Communication connector

Calculator link
Shielded, twisted-pair cable module

Signal name

-------------------------------- FG

RDA

RDB

SDA

on the 1V-S30
(RS232C/RS422)
Pin No. [Signal name
“Tes | FG
4 TA
7 TB
8 RA
9 RB
5 SG

SDB

1 km max.

SG

RS-422 (4-wire system)
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[4] Connection with an OMRON PC
[Applicable models]

Host link modules

1. C500-LK203 (C1000H) 4. CV CPU link port (CV1000, CVM1)
2. C200-LK201 (C200H RS-232C) 5. CV500-LK201 (CV1000, CVM1)

3. C200-LK202 (C200H RS-422) 6. CSIW-SCU21

- 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

Installed support tool The bit used to set the monitor
A mode in the system setting ON
(FUN49) instruction

0 1 "1

Support tools other than the

programming console Program mode | 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 | 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
Synchronous change-over switch Internal synchronization

m CTS change-over switch 0 V (normally ON)

5 V supply switch OFF

* 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 1V-S30, enter a result write start address within the following
setting range.

Memory Range (address)
D (data register) 010 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)

- Shiel | -
PinNo. | Signal lelded cable PinNo. | PinNo. | S9nd
Connector !
omedor § EG feee bl R 1 |Comnedtor | £
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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19-5 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

(1) Data flow

, @) @ IV-S30 main housing
Sharp’s PC (JW70H) ¥R :
(plan view)
S o (T30 [ T T3 [ %6 T3 [ Tooul oo \
= =1 VD T¥i [¥2 [vs [va [¥s [ve [v7 [resoqcom] ov] L IV-83%3*
8 — -8 POWEH@
€5 € =
3 ol -
g S =
£ 5
L il
use
VIDEO CAMERA1 CAMERA2 RS232C/RS422 REMOTE
e

IV-S30 main housing

(side view)

Sharp PC (JW70H)

Communication connector

(RS232C/RS422)

Camera 1 connector

Output relay| Description
00040 Start output
Write .
register Data Description
*1 09000 00 |Termination code (normal termination)

09001 - R

09002 01 |Object type No. (1)

09003 - _

09004 01 |Result output YO to Y15

09005 00 (Only YO is OK.)

09006 01 Mea_s..urement .O using camera 1:
Positional deviation measurement

09007 00 Measurement functllon of
measurement 0 using camera 2 (none)

09010 00 Measurement function of
measurement 1 (none)

09011 00 Measurement function of
measurement 2 (none)

09012 00 Measurement function of
measurement3 (none)

09013 00 Measurement function of
measurement4 (none)

09014 40 X 1 .

09015 | 06 (:érftgr”t

09016 1 EO Y coordinates) |Output data

09017 06 from

09020 98 X ond poi measurem-

09021 | 0D (C’;ng'”t ent 1 using

09022 90 . camera

09023 % Y coordinates) 1(block 1)

09024 00 o

09025 00 Angular deviation

(D Output a start signal.

IV-S30

@ Write data into the register

)

<

@ Transmit completion
response.

09000.

Execution of measurement

* In this example, the write start
address has been set to

Note 1: The PC must be write enabled. A Mitsubishi or OMRON PC will operate in the same manner,
but use different PC register and relay addresses.
Note 2: If the PC has not been connected to the object type input (parallel) on the 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

( PowerON )

Camera
starts operation
(00040 = ON)

ormal terminatio

Error occurs.

Y

* Transferring the result
output (YO to Y15)
from registers 09004
and 09005 to
addresses ]0412 and

10413 Y
A\ V‘
Turning ON rela .
19 ON relay | Turning ON relay 00013 |
¢. V‘
| Outputting YO | Error recover

(00041 = ON
\ 4

| Outputting Y1 | Y

\
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(3) Program

041 01 O(‘)Olﬂ

07377 ™R
|
V1 000 0050
00040 00000
1 I
TO00 00000 F-044 04100 00006 00007
{ { {4 \ L1 @,
0?0?7 F-008
oCT 377 09000
00007 04100 04101 ™R
|| | |
e 001 0030
T001 04107
1 I
00007 Fco12
b CMP 09000 000
07357 04100
1 I
0?3‘}54 oam Foo12
CMP 09000 377
07356 04101
1 I
Oj‘1?° F-000w
XFER 09004 ]0412
04100 00040 00010
[ 1
oooﬂ
—
04120 00040 00011
[ 1
oooﬂ
—
04121 ooo4o 00012
ooo
04 01 00041 00013
1 I M
omﬂ
—
oooﬂ
—
00006

041;@ .
—
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[Explanation of the program]
The numbers 1 to 16 below correspond to the same numbers on the preceding page.

1.

o0 NOURWN

—_

12.
13.
14.
15.
16.

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,

. The data in the result output relays YO to Y1§ 16 points) on the 1V-S30 is transferred from

registers 09004 to 09005 to addresses ]0412 and 10413.

A normal termination signal is output.

The judgment (OK/NG) of the result output relay YO is output.
The judgment (OK/NG) of the result output relay Y1 is output.
When a time-out or an error occurs, it is output.

When a time-out or an error occurs, it is reset.

(4) Timing chart

1 scan time

Operation start 00040 ---- |_| |_|

I

N
e

Start signal input 00007 -----

Execution of

measurement Data writing
Operation of the 1V-S30 | (( I,V'SSOI & JW70H
through a computer link ~ ====="-" | | |
Normal termination ---- SS
04100 —
Y0, Y1 SS
Error output 00013
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( Chapter 20: Troubleshooting )

Item [1] shows problems which may occur when the IV-S30 measurement system is started. If any error (the
termination code is not OO(H)) 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 1V-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 MAIN OPS MENU is always displayed in the freeze
mode. Change the mode to the through mode on the lower
menu section.”

. 2. |Make sure that the lens iris is not closed.
After the power is first turned -
ON, no image is displayed on 3. |Make sure that the shutter speed has not been increased.
the monitor, or the image on |4. |Check the lens for contamination.
the display is abnormal. 5. |Check the CCD light receiving surface for contamination.

6. |Make sure that the lens focus has been adjusted properly.

7. |Make sure that the lighting equipment is providing adequate
illumination.

The backaround is completel 1. [Make sure that the monitor screen is not too bright or dark.
white (or glack) even affer th?el (Changes in brightness cannot be sensed.)
; > Adjust the lens aperture or the illumination of the light
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 1V-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 1V-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.

6 Make sure that the MAIN OPS MENU is displayed on the

" |screen.
*You can change to the through mode screen using the [TYPE RUN COND].

'

- Continued on the following page -
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Phenomenon Checks
1. |Make sure that the communication cable has been correctly
connected.
2. |Make sure that the communication cable route does not run
near electrically noisy devices.
3. |Make sure that each terminal of the camera cables is properly
connected.
Communications through a 4 Make sure that the communication conditions (standard,
computer link cannot be " |speed, and parity check) in the personal computer conform to
established. those of the 1V-S30.
5. |[Make sure that a compatible model, the station No. and result
write start address have been set correctly.
6. |[Make sure that you waited about 15 seconds after you turned
ON the power.
7 Make sure that the MAIN OPS MENU is displayed on the
" | screen.
1. |Make sure that measurement can be started by using the key
pad to send a trigger signal.
2. |Make sure that the camera cables have been correctly
connected.
Measurement does not start 3 Make sure that the device to send a trigger signal have been
even when a start trigger is " |properly connected to the input terminals on the 1V-S30 main
given. housing.
4. |Make sure that you waited about 15 seconds after you turned
ON the power.
5 Make sure that the MAIN OPS MENU is displayed on the
"|screen.
1. [Make sure that the camera cables have been correctly
connected.
2. |Make sure that the devices have been properly connected to
Measurement results are not the input terminals on the IV-S30 main housing.
output. 3. |Make sure that you waited about 15 seconds after you turned
ON the power.
4. |Make sure that the MAIN OPS MENU is displayed on the
screen.
1. |Make sure that the lighting equipment does not flicker.
2. |Make sure that the lens has not fogged up.
3. |Check the lens for contamination.
Measurement results are Make sure that the focus ring has not turned. (Make sure that
4.
unstable, or NG results occur the camera lock screw has been secured.)
frequently. 5. |Check whether the camera position has changed.
6. |Make sure that the illuminance monitor window has been set
to the intermediate illumination.
7. |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 OO(H)) is received, take the following measures.

Termi-
ngggg 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.
S| 03 |The text data is outside the acceptable range. |Check the text setting range.
© - Check the checksoms.
S 04 The results of the check sums are not - Check the communication environment for
B identical. problems such as electric noise, which may
o ! - N91SE,
g come in on the communication line.
g 05 The header code (:) was not attached to the | Check whether the header code was attached
£ head of the communication command. to the head of the communication command.
8 - Check the communication environment for
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
o An error response has been returned from the |result area, and the error code is displayed on
o | 08 |programmable controller. (Communications the monitor. Take the proper measures
o are performed normally.) according to the error code (different models
x use different codes).
. - Make sure the power supply of the
% 09 A time-out has occurred during communication progran;mablef ?ﬁntroltl)(lar and check the
o through the computer link. connections or the cables. "
€ - Check the communication conditions and
8 computer link settings.
Start address error (larger than the end
0A address) Check the address.
10_|SDRAM error Replace the IV-S30 itself.
ol 1 Flash memory error
o 12 No camera connected to the camera 1
5 connector.
Connect a camera.
o 13 No camera connected to the camera 2
g connector.
'c% 14 |VRAM error has occurred.
T | 18 |Flash ROM delete error .
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 oy The setting area is larger than the screen, due
2 to positional correction.
g Correction after binary conversion: The
£ 22 |illuminance monitor function (system) has not |Check the abnormal setting.
@ been set.
8 Correction after binary conversion: The
g 23 |threshold range has exceeded the specified
range.
24 | No edge detection
25 | A reference image has not been registered.
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Termi-
nation

code

(H)

Cause

Remedy

Processing errors

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)

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

(H)

Remedy

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.

4E

Processing errors

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

Communication errors

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)

Check the abnormal setting
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[3] Maintenance
Check the equipment for the following items.

(1) Operation check
- Change the measurement number on the MAIN OPS MENU, and change the monitor screen to the
freeze or through mode. Then, make sure that the image is normally displayed.

(2) Checks

- Check the illumination from the lighting equipment.

- Make sure that the monitor screen is in focus and that the aperture setting is proper.

- Check the cable insulation for breaks, and make sure that the cable connectors are not loose.

- Carefully wipe dust off the lens with a soft, dry cloth.

- If dust has landed on the CCD surfaces of this camera, wipe them with a clean cotton swab soaked
in isopropyl alcohol. Move the cotton swab lightly and slowly in one direction. Change cotton swabs
frequently. Do not clean more than one CCD surface with one cotton swab.

[Procedure for checking after cleaning]
(1) Mount the lens (mirror tube) on this camera.
@ 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 IV-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.)
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