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General Information

1.1 Safety Summary
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1.1.1 Magnetic Fields on the XYZ ID axis system, XYZ Main axis system, and rear axial portal fan are in use on this machine and may cause damage to active implants. People with cardiac pacemakers may not work at the machine.
1.1.2 This die bonder contains numerous axis of movement being driven under computer control.  The safety systems integrated into this machine are designed to prevent an operator from coming into contact with a moving part of the machine.  There are high forces involved due to the weight and speed of the moving bond heads.  Without safety systems, blunt force injuries, puncture wounds, crush injuries, or even amputations are possible.  Always use caution when working with this equipment.
1.2 Emergency Stop 

1.2.1 On the front of the machine, on the upper left, is a large red emergency stop button.  If there is ever any danger of immediate injury, or product or machine damage, pressing this button will instantly stop all movement within the machine, and release all axis for free movement (except the z-axis of the two heads.)
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1.2.2 To restore normal operation after the emergency stop button is used, the button must be pulled out while twisting it.

1.3 Door Interlock

1.3.1 The machine is equipped with a door interlock system.  This is a safety system designed to prevent any part of the machine from moving when the door is opened.  It is a critical safety system, and no attempt must be made to bypass it.  There are a few rare circumstances during repair or field maintenance when a factory service technician may need to bypass this feature, but there is NO operation described in this procedure that cannot be performed with the interlock system functional.  Do not attempt to disable the door interlock!!
1.4 Using This Procedure

1.4.1 The 2200EVO is an extremely complex piece of automation.  It is not the intention of this procedure to completely document every aspect of using this machine.  The operator is expected to be familiar with documentation from the manufacturer (Datacon), and either to have taken the Datacon training course, or received guidance from an engineer or supervisor familiar with the machine.  This procedure will document the specific steps to build PCB product on the machine, and the way in which PCB standardizes material location, program naming conventions, and process order.

Daily Setup and Calibration

1.5 Power On

1.5.1 If the machine is off, it must be powered up.  The main power switch is located behind the computer monitor post on the left front of the machine.   Turn the power switch to the left to start the system.

1.5.2 Once the power switch is turned, the green button below it should light up.  Press this button to enable all of the motors within the machine.  The green light will go out when the button press is recognized.  
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1.6 Preparing Epoxy

1.6.1 Refer to TA1018 epoxy procedure for information on epoxy expiration and proper labeling.

1.6.2 The epoxies used on the machine are pre-mixed frozen materials.  They need to be removed from the freezer and thawed before they can be installed on the machine. Use extreme care during handling, as even small bumps to the frozen syringe can create voids in the thawed epoxy.  Never hold the frozen syringe by any part other than the end flange to avoid warming it too quickly.  

1.6.3 Allow the epoxy to thaw for at least one hour before handling.   During thawing, place the syringe vertically with the tip facing down.

1.7 Cleaning and Inspection of Critical Surfaces

1.7.1 At least once each day, critical surfaces should be inspected to insure that FOD will not interfere with the proper operation of the machine.  The most common FOD consists of components that have fallen from the vacuum tip or have been jarred from their waffle packs.

1.7.2 Inspect the following areas:

( The tops of both P-Parts

( The tops of the transport system belts

( The tops of empty locations on the static Workholder

( The lens of the up-looking camera
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1.7.3 Many of the large flat surfaces near the front of the machine can, and should be, wiped free of dust and small debris.  Use only clean room wipes for this, and a small amount of IPA.
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1.7.4 Not all surfaces of the machine can be safely wiped down without the potential for damage.  Do not wipe any surfaces that are part of the moving axis.  There are optical scales on some of the surfaces that could be damaged.    Do not wipe any optics, including camera lenses.  Do not reach behind the transport belts to clean, as this could disrupt the alignment of critical systems.  These areas are only to be cleaned by a field service person from Datacon.  

1.7.5 Section 2.3 of this procedure supersedes and replaces all other cleaning requirements in other procedures with regard to the 2200EVO machine. 

1.8 Install Epoxy 

1.8.1 Install the epoxy syringes onto the axis arm(s).  Make sure that the syringe holder is fully seated into the holder on the arm to prevent slipping and loss of height calibration.  If the program to be run only uses one type of epoxy, the system will not permit production if a second material is installed.  

1.8.2 The silver conductive material is always placed on the left (integrated dispense) axis.  This material is used with a 30ga. tip.  Inspect this tip carefully for any signs of damage each day.

1.8.3 The white non-conductive material is always placed on the right (main) axis.  This material is used with a metal 28ga. tip.

1.9 Calibrating Epoxy Tip Heights

1.9.1 Calibrate the epoxy tip height any time the syringe holder or tip is removed.  This is extremely important to prevent damage to the tips, especially the ceramic tip used with the conductive epoxy.  The calibration routine is reached from the main Datacon software menus under “Programming”, “Tool Optimization”, “Dispenser”.  Changing the system selection in the upper right hand of the main screen will determine which epoxy tip is calibrated.  System 1 is the left side, and System 2 the right.  Follow the instructions at the top of the manipulator window to complete the calibration.

1.9.2 When calibrating System 2, make sure to select the “Mini-BMC” option at the beginning of the calibration routine.  The calibration will not complete properly if this setting is not checked.

New Program Creation

1.10 Programming of new models

1.10.1 New model programming shall be limited to a Manufacturing Engineer, or appointed technician under the direction of the aforementioned Manufacturing Engineer.

1.10.2 For transitioning a model to the automated process a TA184 Datacon 2200EVO PnP: New Program (Product Cluster) Creation and Validation Process Checklist shall be used as a guide during program creation and validation of new programs.  The entire checklist shall be completed prior to transition.

Loading and Running Programs

1.11 Loading a Program Into the Machine.

1.11.1 Refer to the job paperwork to find which file to load.  Program filenames are created from the PCB part number of the assembly being built.  Dashes are replaced by underscores since the 2200EVO software uses the dash as a special character.

1.11.2 There may be occasions where the assembly has been pre-populated with the Hi-Meg resistor and feedback capacitor at another station.  In these cases, any of the base model programs can be used to finish the build on the 2200EVO machine. (ex. If the item to be built is a 5241-03-209-220, any program that begins 5241_03 can be used to build these items.)  Make sure to turn off the necessary process steps when building with this method.  See section 4.2.2.

1.12 Verifying Critical Parameters

1.12.1 Make sure that all of the steps are enabled in the Process List.  Open the Parameters folder (Blue folder icon).  On the upper left side, expand the ‘Product’ section, and click on ‘Processing List’.  On the lower right side, select all of the datasets (highlight in black).  In the list on the right side find ‘Processing of this step’, and make sure it is set to ‘Enabled’.  

Note:  If the assembly being processed has some components already mounted, be sure to go back and disable both the epoxy dispense and component placement steps for those items.
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1.12.2 Insure that the substrates are fully seated in the fixtures.  If individual substrates are not flat in the pocket, vacuum leaks can result.  Worse, the epoxy dispense tip can impact the high side of the substrate and be damaged.  

1.13 Placing a Fixture of Parts Onto the Machine

1.13.1 Care must be exercised to make sure that traceability is maintained to the job number for every group that is processed on the machine.  If the parts are to be processed in the fixture/holder that they arrived in, make sure that the job number is written on the fixture.  If the parts are to be placed into a different fixture to be processed, make sure to write the serial number of the fixture on the job paperwork, either in a blank for this purpose, or next to the assemble signoff area.

1.13.2  Place a fixture containing the part(s) to assembly onto the belt track of the Input Buffer on the left side of the machine.  Up to five fixtures may be queued onto the belt at a time.

1.13.3 When placing fixtures onto the machine, the fixture orientation is typically determined by an arrow on the fixture.  The fixture is fed into the machine in the direction of the arrow.  If there is no arrow, refer to the assembly drawing.  With the exception of the 23910 series of parts, most assemblies are placed on to the machine in the same orientation as they are shown in the drawing. 

1.14 Running Production on the Machine

1.14.1 Re-clean the pre-dispense plates at the start of production for a new model.  During production, if the pre-dispense plate seems more than half full, it is best to clean it again.

1.14.2 To begin production on a fixture or fixtures of one model, click the green ‘Run’ arrow on the top toolbar of the Datacon software.  If the machine does not “home” all axis and begin production, it may indicate that the door was recently open, and the green run button on the upper left side of the machine needs to be pressed.

1.14.3 Substrate Pattern Recognition Errors may occur during the initial substrate fiducial search.  If this happens, select the option to find the reference manually.  There will be a digital outline of the pattern the software is looking for.  Use the joystick or keys to move the camera until the actual pattern on the substrate lines up with the digital pattern as closely as possible.

1.14.4 Insure that the machine is performing a substrate height check immediately after the substrate pattern search.  If the height check is not performed, stop production and correct the program.  If a height check is not performed, dispenser tip damage is likely.  To fix a lack of height check, open the Parameters folder (Blue folder icon).  On the upper left side, expand the ‘Substrate’ section, and click on ‘Substrates General’.  On the right side, look for ‘Substrate Height Measurement’.  When it is set for ‘On’, there should be an expandable section of the same name just below it.
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1.14.5 Verifying epoxy deposition on first substrate is good practice.  In any case, once all substrates on a fixture have the conductive epoxy placed, and before die placement starts, the operator must perform a visual inspection of the epoxy, looking for missed placements, or incorrect amounts.  The inspection may be performed using the camera, or off-line at a microscope.  This inspection does not need to be done if post-bond epoxy inspection is being used on all epoxy locations.

1.14.6 If the accuracy check with the up-looking camera fails too many times in a row during die placement, there may be vacuum pickup errors.  A quick check of the vacuum tool for a stuck die should be the first step taken.  Using a small clean room wipe or finger cot, gently wipe across the tip of the tool to see if there is a die stuck to the tool. 

1.14.6.1 If the machine continues to fail the accuracy check, watch the up-looking camera in the camera window and try to discern if the part is being picked up properly and is the correct size to pass the accuracy test.  If not, refer to the programming section to update the accuracy mode model.

1.14.7 If the machine is not attempting to pick die from a waffle pack due to pattern recognition errors, there are several potential issues to consider.  The wafer camera view can be turned on the help insure the following:

1.14.7.1 Insure that the correct item is in the location being searched.

1.14.7.2 Refer to the programming section to improve the recognition model.  This includes checking the lighting used in the model.

1.14.7.3 Insure that there are enough parts left in the waffle pack to efficiently pick.

1.14.8 Empty Waffle Pack Errors can occur if the operator moves backwards in a waffle pack when manually looking for parts.  

1.15 Post Production Visual Inspection

1.15.1 Before placing finished assemblies in the oven to cure, a post production inspection should be performed.  Inspect all die for epoxy at the perimeter.  Based on this inspection, it may be necessary to adjust the epoxy dispense parameters.  If there is not enough epoxy visible per our standard requirements in TA1018, increase the applied amount.  If so much has been applied that there looks to be a danger of shorts, decrease the applied amount.

Program Maintenance

1.16 Reteaching Pattern Recognition of a Component
1.16.1 While reteaching the pattern recognition of a component, it is imperative to follow the following steps to ensure that the final placement of the retaught component results in the same placement orientation relative to before being retaught.
1.16.2 Prior to reteaching, using the SHIFT-F7 (Component Carrier/Position Search) tool, note the orientation of the component as shown in the taught image. 

1.16.3 From the Parameters folder follow the path of Component/Component and select the component being retaught in the dataset list. Within the component parameters under Geometry, note the component rotary position. This accumulative rotation is theta 0 for the component and will then be the starting point for any additional Bonding Position placement rotations.
1.16.4 When reteaching a component that is in the same orientation as the saved image, the assigned component rotary position shall remain the same. If the component being retaught is in an orientation other than that of the original taught image, rotate the component in the waffle pack to match the taught image and reteach. If rotating the component in the waffle is not an option, then the rotational difference must be offset in the component rotary position. If a rotational placement error results from this process, the rotation correction shall be made to the component rotary position. At no time during this process should the Bonding Position rotation for this component placement be updated.
Shutting Down Production

1.17 Removing Fixtures

1.17.1 Do not leave fixtures of parts on the machine at the end of a production day.  There is a strong likelihood that the epoxies on the assemblies may separate and suffer from bleed out.  

1.18 Removing Epoxies

1.18.1 Epoxies should be removed from the machine at the end of production each day.  The epoxy syringe may be re-capped and stored vertically at the workstation, or discarded depending on which material it is, and where it is within its pot life.

1.19 Cleaning Epoxy Holders and Tips

1.19.1 The dispensing tips should be cleaned out at the end of production, as well as the frame that holds the syringe and tip.  

1.19.2 It is important not to leave any residue in the dispense tip.  The suggested cleaning method is to alternate using fine gage tungsten wire and an isopropyl alcohol squeeze bottle until the entire inner tip diameter is free of any sign of epoxy.  Tips may also be run through an ultrasonic cleaning cycle.

1.19.3 The holder frame can be cleaned out with an approved pipe cleaner.   Once most of the epoxy is removed from the inner diameter, the entire frame can be ultrasonically cleaned.  The ultrasonic process may not be needed everyday, but the inner diameter should be inspected for buildup.

1.20 Storage of Raw Material

1.20.1 The most used components on cassette trays A, B, C and D can be left on the machine.  Other components that are used when building uncommon specials, may need to be removed from the static Workholder to make room for other items, or may need to be removed from cassette adapters to prevent them from sitting out for months.  The goal is to prevent pad oxidation by having components sit in room air for long periods.

1.21 Shutting Off Machine

1.21.1 Normally, the machine can be left on at the end of a shift.  To shut down the machine, first press the save button to insure that any recent changes are saved to disk.  Next, home the axis so that they shut down in a safe position.  From the file menu, choose “shutdown”, and select it again on the pop-up screen.  Once the program has shut down, and the computer screen is blank, the main power switch on the front of the machine can be turned to the OFF position.

Fixtures for Substrate Families

1.22 Fixture Organization

1.22.1 Each substrate family that is processed on the Datacon needs to have a fixture to carry it through the transport system.  These fixtures are 4”x4”, and are identical in size and concept to our wirebonding fixtures.  In some cases, the wirebonding fixture is used on the Datacon.  A list of acceptable fixtures and the families that they can be used with is on the next page in section 7.2. 
1.22.2 Some processes require the fixture to be loaded onto the transport system with an alternate orientation. This process variation is called out in section 4.3.3 and the corresponding process indicators are denoted on the fixtures. 

1.22.3 Some fixtures require the use of Kapton tape to seal the bottom of the fixture for vacuum holding. Some fixtures for substrate panels may require additional Kapton tape on top to secure the panel to the fixture. 
1.23 Fixture-Substrate Reference Table
	Substrate to Datacon Fixture Cross Reference Table

	Item
	Description
	Fixture Required

	100-2937-80
	SUBSTRATE TN A1037 MINI THERM 70x100
	54561-01

	100-7077-70 Array
	SUBSTRATE TK T517B TEDS QAMP .290DIA
	54979-00 Process A

	100-7154-20
	SUBSTRATE TK T638A SEAWOLF .685DIA
	54980-01

	100-7208-40
	SUBSTRATE TN CT-483 SHK FILT 160x160
	54567-01

	100-7284-20 Array
	SUBSTRATE TK AA2001 2-POLE QAMP .290DIA
	54981-00

	100-7988-30
	SUBSTRATE TN A4030
	54567-01

	100-8100-60
	SUBSTRATE TN A4040 STD QAMP 125x170
	54560-01

	100-8115-00
	SUBSTRATE TN A4060 MINI VAMP 70x100x10
	54561-01

	11230-01
	SUBSTRATE TK 160x275 T590B 401/402'S
	54979-01

	2191-01
	SUBSTRATE TN .370HEX 2191 VELOCITY
	69766-01

	3930-01
	SUBSTRATE TN .275HEX 3930 2-POLE VAMP
	69714-01

	310-2320-90
	SUBSTRATE TN  A1030 FILT VAMP 120x160
	54565-01

	410-0031-00
	SUBSTRATE TN PSQA7 GAIN-N 125x165
	54565-01

	410-9441-50
	SUBSTRATE TN PSQA2A STD A=2.1 120x160
	54565-01

	410-9441-80
	SUBSTRATE TN PSQA8C PROT. VAMP 145x185
	54566-01

	4629-01
	SUBSTRATE TN 125x125 4629 (SQR OLD MINI)
	63925-01

	46406-01 Single
	SUBSTRATE TK 150x230 TEDS VAMP
	54564-01

	46406-01 Array
	SUBSTRATE TK 150x230 TEDS VAMP
	54979-00 Process B

	47317-01
	SUBSTRATE TK MICROPHONE .580x.165
	45406-01

	48624-01
	SUBSTRATE TN 70x100x10 (THIN MINI VAMP)
	54561-01

	55332-01 Array
	SUBSTRATE TK .290DIA T517B TEDS QAMP
	54979-00 Process A

	64546-01
	SUBSTRATE TN 160x160 TEDS QAMP
	54567-01

	64993-01
	SUBSTRATE 125 X 235
	66150-01

	700-0987-40
	SUBSTRATE TN 160x160 PSQA49 GENERIC
	54567-01

	7613-01
	SUBSTRATE Q TN 7613 (REC. STD QAMP)
	54564-01

	8424-01
	SUBSTRATE V TN 8424 (SQR SHK FILT)
	54567-01

	65749-01
	SUBSTRATE TK 150x230 TEDS VAMP
	54979-00 Process A

	Exceptions:
	-  If assembled on a T-05 Header, disregard the above list and use a T-05 Header Fixture (34150)
	

	
	-  If assembled on a T-08 Header, disregard the above list and use a T-08 Header Fixture (54995)
	


Organization of Supplied Components

1.24 Master Cassette Adapter Locations

1.24.1 For most common components used at PCB, there is a defined location on one of the lettered wafer adapter trays.  Each tray can hold up to 21 separate waffle packs.  The tray layouts are shown in TA190.  Parts should always be placed on the adapters as shown.  If a program is found to use different locations for any of the reserved parts, inform the engineer or supervisor so that the program can be updated.

1.24.2 Waffle Pack Adapter:
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1.25 Static Workstage

1.25.1 For those parts that do not have a permanent location in the master cassette adapter, they will be assigned a per-program location on the static Workstage.  This is located behind the transport belts, as shown below.  There are six available spots on the static Workstage.
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1.26 Orientation of Waffle Packs On Carriers

1.26.1 When waffle packs are to be placed onto one of the carriers or onto the static Workstage, the accepted practice is to orient them so that the beveled corner of the waffle pack is to the lower right.  There is a pin on the carriers in this location to assist in the placement.

1.26.2 When placing a waffle pack onto a location, there will always be some play left to right on a carrier, or in all directions on the static workholder.  Place the waffle pack as far right as possible on the carrier.  On the static workholder, place the waffle pack as far up and to the right as possible.

2 Maintenance and Spares

2.1 Saving Programs

2.1.1 Anytime that any parameters are adjusted, the save button should be pressed.  This includes making adjustments to epoxy parameters such as pressure or time, moving a bonding location, or adjusting a global machine parameter.

2.2 Creating Backups

2.2.1 At least once per week a backup should be created.  This will backup not only the assembly programs, but any changes to machine parameters, software revisions, or updates.  The backup filename should use the initials of the individual who did the backup.  Usually, a supervisor or engineer will perform the backup.  However, if the operator has made a number of parameter changes, and feels these are important process changes, they may also make a backup.

2.3 Empty Discard Tray

2.3.1 At the end of each shift, the main axis discard tray shall be emptied.  The standard practice is to empty this like any other Micro scrap bin.  Note: The tray lifts straight up out of its location for easy scrap handling. 
3 Master Cassette Adapter Layout
3.1 TA190 - Datacon 2200EVO Master Cassette Adapter Layout TEMPLATE

3.1.1 Live form can be found in folder: R:\Production\MICRO\Datacon EVO 2200\
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