GUIDELINES FOR DESIGN & ASSEMBLY OF LEADED CQFP DEVICES








This technical guide has been produced for customers wishing to use a 304 pin device in their new design. The guide provides information on specification and layout of the circuit board. It also provides details on the assembly process which may be used to provide the highest manufacturing yield. The guidelines are the minimum for this type of device all other design requirements for automatic assembly need to be taken into consideration.





DEVICE FOOTPRINT





Surface mount pads need to be a particular shape that corresponds to the size and shape of the component  lead on which it is to be mounted. The proper shape and size of the pads will allow satisfactory placement and soldering quality without the formation of solder shorts.





All device pads should be the same size and be thermally isolated from other connection points. The guidelines in table 1 are based on the 304 pin device and may not be suitable for all devices of a similar pitch and package size. There should be no via holes located in the pad area.





TRACK CONNECTION POINTS





Track connection to pads should be less than the width of the pad and should enter at the centre of either end of the pad. Pads should not be linked by a track from the side of the individual pads. Pads need to be isolated from power planes, via and component holes by 0.020" minimum.





DEVICE FOOTPRINT RESIST APERTURE





Two options exist for solder resist apertures during general surface mount design. One is an individual aperture for each copper pad; the second is a slot aperture on each of the four sides of the device. The slot aperture is preferred for fine pitch applications. The resist aperture size for the preferred option is shown in table 1. 





The resist used for fine pitch applications should be a liquid photoimagable mask with a mask thickness of 0.002” or below across the whole board surface. This aids assembly the mask thickness should always be less than the thickness of the copper pad and its protective coating. 


�



As the mask thickness must be lower than the pad to provide the correct surface for fine pitch printing or to allow access for possible hot bar soldering it does not provide a barrier against solder shorts. Individual resist apertures are only used where tracking is run between pad centres.





The mask should be compatible with all soldering materials and cleaning agents. The mask type and compatibility should be confirmed with the printed board manufacturer prior to manufacture along with the maximum thickness.





Table 1. Design dimensions for surface mount pads, resist and stencil apertures.





�
X�
Y�
�
Pad Size�
0.350”�
1.60”�
�
Resist Aperture�
0.355”�
1.65”�
�
Resist Slot Aperture�
37.90”�
1.65”�
�
Stencil Aperture�
0.30”�
1.55”�
�









�



DEVICE LEGEND





The minimum use of component legend is recommended due to the inaccuracy of the printing process and the variation of the printed ink thickness. Wherever possible the device part number and pin one locator are all that is required. They may be etched into the surface of the copper during PCB manufacture which eliminates the ink printing process and reduces the board cost. Alternatively they should ideally be located on the resist surface in a position not covering copper circuitry.





DEVICE STENCIL FOOTPRINT DESIGN





The 304 pin device and other components, when assembled to the board by reflow soldering, will require the use of a stencil for solder paste printing. The individual aperture size required for the device footprint is 0.30”X1.55” and is based on the pad dimensions provided in table 1. The dimensions are different from the actual copper pad size on the board and reduces the likelihood of shorts forming during reflow soldering with solder paste. 





The aperture layer created for the stencil manufacture and aperture size listing should be supplied as a Gerber file on disk or modemed to the stencil manufacturer. The stencil supplier will also require information on pattern orientation, stencil thickness, stencil material and printer or frame type. Depending on equipment used for manufacture fiducial marks may also be required on the stencil layer, this should be confirmed prior to stencil manufacture.





DEVICE LOCATION





The device footprint should be positioned on the board with a 0.020” minimum clearance  around each side. This allows for visual inspection of the solder joint quality and allows access for possible rework tooling. A minimum device to device separation should be 0.040”. Consideration should also be given to adjacent components which may be higher than the 304 pin device as this can make access difficult during rework or test if top access is being used for probing.
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PCB FIDUCIAL MARKS & COMPONENT MARKS





A Fiducial Mark is an optical marker etched into the copper as an integral part of the track and pad pattern. The mark is used as a reference to ensure accurate placement of surface mount components. A minimum of three Fiducial Marks are recommended for board alignment, with two of them on the leading edge of the board.





In the case of 304 pin device two additional marks are required, one on each opposite corners of the component. The marks used for initial board alignment do not provide the necessary accuracy for fine pitch placement hence the need for local component marks.





The optimum fiducial mark is a solid round copper pad approximately 0.060”. The resist opening for the copper pad should have a minimum of 0.010” separation from the pad. The type of fiducial mark and its position should be confirmed with the assembler as some assembly equipment require specific types of mark and surface finish. 





PCB PAD FINISH





The surface of the pads on a surface mount board can affect the ease of manufacture, particularly when using fine pitch components. Uneven tin/lead pad surfaces can affect screen printing and component placement. The use of solder levelling or tin/lead reflow finish due to the temperatures involved may also affect the board flatness form the printed board manufacturer.





Either nickel/gold or protected copper (OSP) surfaces are recommended for fine pitch operations. The finish selection will depend on the number of soldering operations used for the complete assembly operation.





PCB FLATNESS





The printed board flatness should be within the limits of the assembly equipment prior to starting the assembly operation a maximum of 1mm deviation is normally acceptable. Flatness outside these guidelines can be accommodated by some pick and place machines but provides problems during conveyorization. Boards outside these guidelines do not provide the correct surface for effective screen printing or placement and lead to poor assembly yields.
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PLACEMENT REQUIREMENTS





The placement machine required for repeatable placement of fine pitch components should have optical board correction for initial board and component alignment. It should also have optical lead checking capability to confirm lead quality and co-planarity.





Mechanical component centring should not be used for the 304 pin device.





COMPONENT CO-PLANARITY SPECIFICATION





The 304 pin devices are produced in line with industry standards. The component lead specification has a maximum of lead co-planarity error of +/- 0.002”. Most errors are caused by poor handling of the individual devices or devices in matrix (waffle) trays. All matrix trays should be received suitably packaged and remain flat at all times particularly during use. Any contact with component leads must be avoided.





PACKAGING REQUIREMENT





The preferred package for surface mount devices is tape and reel. In the case of large devices like the 304 pin device matrix or waffle trays are used. They provide an economical packaging format for small component quantity and maximum protection for the leads. The parts should be received dry packed to prevent moisture ingress and remain packaged prior to use or stored in a container at low relative humidity. The packaging should meet the requirements of the existing IEC or JEDEC standards and be suitable for the particular placement machine being used.





STENCIL MANUFACTURE REQUIREMENTS





The stencil used for printing solder paste should be specified as 0.006” thick and may be made from brass nickel plated, electro formed nickel or laser cut stainless steel. To obtain the optimum results the stencil should also have fiducial marks along with optical correction on the screen printer. 
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SOLDERING REQUIREMENTS





The soldering process most commonly used for surface reflow is Infra Red/Convection or vapour phase reflow. The maximum soldering temperature for the 304 pin device is a peak temperature of 230oC for a maximum period of 30 seconds. The same conditions should be used as a guide for any rework and repair operations.





Due to the high thermal demand of the device care must be taken during the setting of the reflow parameters. Temperature profiles should be obtained for the 304 pin device, circuit board and adjacent components to obtain the minimum peak and differential temperatures. 


�



CLEANING SOLVENTS





The 304 pin device may be cleaned in all common cleaning agents. A list of compatible cleaning agents is available on request. A maximum of three minutes immersion time should be used for cleaning devices. If ultrasonic cleaning is to be used the assembler must confirm that the process conditions are not likely to effect the reliability of the device. 





INSPECTION REQUIREMENTS





A solder joint should ideally be visible around the complete lead foot and pad combination. In some cases a solder fillet may not be present on the toe of the joint, but should be visible on both sides of the lead and at the heel of the lead. The solder joint should be bright and show good wetting to the lead finish.





If any further information is required on the device its design layout or the assembly process used please contact:





Bob Willis


Tel 01245 351502


Fax 01245 496123


Email eps@bobwillis.co.uk





The information provided in this guidance note is provided in good faith but must be confirmed in manufacture by the user. EPS or their agents will not take any responsibility for any process problems or loss asso
