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DATA I/O Corporation

10525 Willows Road NE

Redmond, WA 98052
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Phone: 1.425.881.6444

Phone: 1.800.247.5700 (press 2)

FAX: 425.867.6972

pmhelp@dataio.com

Subject: PS Vision System Calibration & Reference Vision File Creation

This document describes procedure for Vision System Calibration and Creation of Reference Vision files.

Requirements:

Data I/O P/N 701-3165-001
Vision: Calibration Plate 

A. Create NEW Job/Task

1. Select programming site which has the required Adapter for the device

2. On selected Programmer Computer (PC104) press Escape key from OPTIMA menu and Type N for New Job

3. Type the New Job/Task’s name, example BIGJOB

4. Type Adapter Model Number as the Package File Name, example: S2023H
5. Reference Vision project file of the same name will be generated, example S2023H
6. Fill in other job related information and when finished type EXIT

B. Create a Package File

1. On the Handler Computer, in C:\AH400_32\PACKAGE copy TEMPLATE.TXT

2. Rename the TEMPLATE.TXT to the required Package name, example S2023H.txt
3. If a Reference Vision File, eg. c:\acuWIN95\Test\S509H.prj exits, copy and rename it to required name, e.g. S2023H.prj
4. In the Package File ensure Record#22 = 0 and Record#46, #194 and #195 = -250
C. Load New Job / Task

1. Start AH400 software and click on the [Load Task] button and then load the new task, example BIGJOB
2. If Reference Vision does not exist then an error message will appear as:-

Error: Loading Project

Cannot open file “c:\acuWIN95\Test\ S2023H.prj”

Press [OK] to accept this condition

3. Click on the [System] button, if asked for password provide the password and click the [System] button again

4. Click on the [Gantry] button to go into the Gantry Screen

5. Go to PARK and then the VISION position and verify that at both these positions have the following Values:-

DropPos
= -0.250

PickPos

= -0.250

Rotation
= 0 (or the required device rotation)
Vision System Calibration (step-D) needs to be done only once when the machine is new or if the camera system is changed or modified. Thereafter, for each new package only the Reference Vision file creation (step-E) would be required.

D. Vision System Calibration

1. Take out the clear plastic cover on the camera hole at Vision position and mark the center of the disk with a washable felt pen or dry erase marker. Put back the vision cover.

2. Within the Gantry screen, bring the PnP head nozzle on top of Vision Station

3. Double click on the small acuWin32 window
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E. Reference Vision File Creation

This step is required for creation of Reference Vision files, one for each package. That means, for each device type, there should be one Reference Vision File, which will have the same name as that of the “Package File”
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14. Gantry Setup for Device Pickup.


Within Gantry Screen, turn-off the Vacuum and remove the Calibration Plate. 


Position the SMAC-head over a programming site such that the pick-up cup (nozzle) is dead-center on the device socket.


Move gantry to Park position and place the device in the socket.  Move the gantry back to the socket. Adjust the socket opener if so required. 


Once device is in place, perform [Z-Axis autom]. Ensure device is being picked up in the center.


Pickup the device and bring to Vision position. Make sure that you are at the drop height, which should be -0.250


Click on the acuWin32 window and press Red screen to Acquire Image.


Make sure that you are not reading any writing on the bottom of the device.  If you are seeing writing you may need to reduce the light source.





Ensure that the device orientation is correct for the required socket/adapter. 


If device needs to be rotated half a turn while going from Tray to Socket/Adapter, then rotation along the theta axis needs to be set to 0.500 at both the Vision station and Socket/Adapter.





13. Within the Calib SysCalib box, for the World coordinates, set the Points as follows:-





                            World


		  X	   Y


Point0		-0.5	-0.5


Point1		 0.5	-0.5		


Point2		-0.5 	 0.5	


Point3		 0.5	 0.5




















Then press the [Solve] button.





Press the Green Triangle to Go Back.
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12. Place the Vision Calibration Plate, such that the center White cross hair on the Plate fully covers the Red Cross Hair-4.





Go back to acuWIN32 screen and press the Red box to Acquire Image.





Move the plate by fingers and repeat above steps to align the White and Red Cross hairs.





Now move the Red Cross Hairs-0, 1, 2 and 3 on top of the four White Cross Hairs in the four corners, as shown.





Between each Red Cross Hair, there should be 3 white cross hairs.
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6. Within Display ObjMan.Display window, set:-





DigRate select = 0 High


Format = 0 Large





Then press the Green Triangle to go back to Object Manager main screen.





4. Click on the Right Boxes


 to open the Object Manager of acuWin32.
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8. Click on the Red icon to Acquire Image





9. Set the light source so that the image of black vacuum pickup cup is clearly visible and the background is light.





The vision hole cover marked in step D-1 will be visible as a dot or a white “blemish.





10. Position the nozzle such that this “blemish” is in the center of the vacuum cup. This can be done within the Gantry Screen by moving in the X-axis or Y-axis direction, as required.





Again press Red icon to Acquire Image. Repeat till “blemish” is in the center.





Within this Calibration, locate Cross Hair-4 and center this on the vacuum cup’s center too.





Objective is to have the blemish mark on the vision cover, the Cross Hair-4 and the vacuum cup lined up.





5. Within Object Manager, click on the Display icon.





This will open up the Display ObjMan.Display box.





� EMBED MSPhotoEd.3  ���





If the device size changes, the Device Search Area needs to be adjusted accordingly. For this open the Object Manager and reset the Device Search Area as per steps D-15 & D-16 on page-7.





11. In the Gantry Screen, turn on the Vacuum rocker switch to ON
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15. Click on the + before the Search Search00.





It will open up more lines.





Double click on the + before Area.
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16. Set the Device Search Area such that the Red-box Search Area is between 30% to 50% larger than the device. That is about 30~50% larger than device dimensions.





Once done, press the � EMBED PBrush  ��� green triangle to exit.
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17. Double click on the Search Search00 line to open the Search Search00 dialog box.





For the Zone set:-





Angle0	-30		Angle1 30





Press the Green triangle when done.





Then press the red a to close Object Manager
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1. Within the AH400, 


click on the [Go to..] tab.






















































































2. Within this Tab, click on the 





[Go to Vision] button
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VISION SYSTEM dialog box will open up.





Note that “Project-File” will have the name of the Reference Vision Project file, as was specified in the Job file. In this case it is S2023H.prj





3. Click on the Teach button.





This will open up a dialog window and a dialog box.





Adjust the Device Image Area (red box) such that it covers all of the device area.





Once area is adjusted, press OK. 





Attention Message box
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Click on Yes to accept.








Note:- 


For different size of devices, 


the Device Search Area may need to be adjusted, and to do so perform Steps D-15 and D-16
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After saving, there will be new values in Reference Position for X: and Y: note these values.





These values are in “mils” (0.001 inch)





Ideally, these values should be 0 (Zero). However, if these values are more than 0.003, adjust the Search Box and move it in the X-axis and/or Y-axis directions accordingly. 





In this example X: 0.001 so move the Search Box in the X-axis direction so that device leads are just covered.





Also note that Verification value, which needs to be greater than 95.





Again press Teach button and press Yes to the Attention message box. Note the Reference Position values again.





Once done, press Inspection button and verify that Result are:-


Pass


X=0


Y=0


A=0


Here A=Angle of Rotation on the Theta-axis.





Now move the X and Y axis two steps, i.e. 20 mils, by clicking twice on the arrows corresponding to the respective axis.


Press Inspection button and verify that X=20, Y=20 & A=0





Move back two steps in X & Y axis.


Click on Theta rotation button twice.


Press Inspection button and verify that X=0, Y=0 & A=20





If X or Y is more than +5, then the Nozzle has not been centered correctly – Repeat step D-10.  





When finished, press Exit.


Clean the Vision Cover plate and start normal operation.
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Go to Object Manager and click the Right mouse button on the – sign before the Search.





If an existing Reference Vision File (eg. S590H.prj) was copied and renamed to the required Reference Vision file (eg. S2023H.prj) then “Search00” will already be present.





This will open up the Create New Object dialog screen, with Name Search00
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Accept by pressing OK.





Click on + before the Search Search00





It will open up more lines.





Click on the - before Calib SysCalib
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