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1. Data – ODB++:

1. ODB++ data is of a high quality.

2. The ODB++ file contains a Netlist, with all pads etc referencing net names; this will aid fabrication to confirm the integrity of the data and will enable test programs to be produced for both fabrication and assembly.

3. The ident layer appears to reference 100% of the components for both conventional and SMT. Polarity conscious devices have a clearly defined marker showing the position of pin 1. The only exception to this is the Tantalum Capacitors. AVX specify the polarity marking on these devices as the anode however this data has pin 1 at the opposite end of the ‘+’ marking (Cathode). This requires changing the pin 1 marker to Anode before the SMT program is released to production. 

Recommended Action is to define pin 1 as the Anode (+) for all Tantalum Capacitors.

2. Fabrication data:

1. Although there is a fabrication drawing, it would be more in keeping with ODB++ ideals if the fabrication drawing were contained within the ODB++ file, this has one main advantage, there would be only one file to send and receive which is self contained and complete.

2. The fabrication drawing does not detail the stackup of the board with regard to pre-preg thickness etc.

3. All pads are flashed; the ground planes are not negative images, this would help to reduce data size and pre engineering work.

3. Assembly Data:

1. Solder paste layers have been created but are not one to one ratio with the copper layers. This will require modification to bring them back to a one to one ratio before we can apply any reductions required for our processes.

2. Ident indicates pin 1 for all polarity conscious components.

3. Component attributes need to be increased to improve placements, the main attribute required is polarity, if a component was specified as polarised then the rotation of this component could be highlight to the operator, via an assembly aid. Operators are then aware it is polarity conscious and an engineer can confirm the rotation during the first off.

4. Component layout:  

1. Layout of components is extremely tight which may lead to placement problems and rework problems if required. No component interferes or breaks another components keepout area.

2. No fiducials present on either side of board. For surface mount processes this is an absolute necessity.

3. This board contains a high quantity of fine pitch devices; the finest pitch is 19.7thou with the largest pitch being 50thou (BGA).

4. 0402 components are present, we would recommend a stencil thickness of 5 thou.

5. BGA’s have been laid out in such a way that during x-raying not all of the solder joints may be visible due to passive component placements on the other side, therefore masking the image.

6.  The BGA’s have sufficient clearance around them to allow a visual inspection using the ERSA-Scope. Minimum spacing to a BGA is 2mm.

5. B.O.M.

1. BOM has been supplied in a PDF format and in a Word document which enables us to extract the information and import it in to the ODB++ file.

2.  ‘No Fits’ are listed on a separate Excel spread sheet.

3. Component descriptions are very good, contains enough information to enable good machine packages to be created off line, reducing the down time of the placement machines while packages are created on line.

6. Drawings:

1. HPGL assembly drawings state the No Fits.

2. Drawing shows all components.

3. Polarity marks are present for all polarity conscious devices.

4. Silkscreen differs to the reference designator placement data for some of the test points. This may cause confusion if only certain test points are to be fitted on the production runs.

7. Process:

The assembly process for the build of this board is as follows:

1. Machine print – Bottom Side.

2. Paste Height Check – Bottom Side

3. Pick and Place machine assembly – Bottom Side.

4. Load into Support Fixture

5. Reflow – Bottom Side.

6. 1st off Inspection AOI – Bottom Side

7. Machine print – Top Side.

8. Paste Height Check – Top Side

9. Pick and Place machine assembly – Top Side.

10. Load into Support Fixture

11. BGA Placement Check (ERSA-Scope)

12. Reflow – Top Side.

13. BGA Solder Inspection Check (ERSA-Scope)

14. 1st off Inspection AOI – Top Side

15. AOI (Batch)

16. SMT Manual Inspection

17. X-Ray Inspection of BGA devices

18. Fitting of ‘Press Fit’ Connectors (HARTING – OFF SITE)

19. Conventional Assembly 

20. Fitting of 0402 Resistor Mods

21. Conventional & Mod Inspection

22. Takaya Test

23. Final Inspection

8. Production Equipment:

The full batch of boards were assembled within the main Production environment using the following list of equipment:

1. Printer = EKRA E5

2. Paste Height Measurement = Z Check

3. Pick and Place = MyData MY15

4. Reflow Oven = BTU PYRAMAX 150

5. AOI Inspection = Diagnosys VisionPoint - Automatic Optical Inspection Machine

6. Manual Inspection = Mantis + TV Camera system

7. X-Ray Inspection = XTEK Real Time Inspection

8. BGA Joint Inspection = ERSA-Scope Inspection System

9. Conventional Assembly/SMT Rework = Metcal ‘MX2’ Soldering Iron

10. Support Frame – Design & Fabricated to suit project

11. CARASTAT Conductive Cardboard storage trays

9. Handling of the Printed Circuit Boards

Due to the Size and technology on these boards, it was decided to create a support fixture to ensure that the board / components were not under any stresses during Reflow, AOI and conventional assembly. The frame was constructed from Stainless steel with 3 re-moveable under board support bars for use during Reflow soldering. The support bars were situated between the SMT components on the underside of the board  for Reflow and AOI.

[image: image1.jpg]


  [image: image2.jpg]



During conventional assembly the boards were clamped into the Support frame (with only 1 central support bar) with the use of small pieces of FR4 screwed into the Frame. Again this was to ensure that the board did not flex during the assembly process.

[image: image3.jpg]



Individual ESD transport carriers (CORSTAT Stacking boxes) were purchased to carry the board through the assembly processes. These boxes were fitted with 2 layers of black conductive foam so that the PCB could be protected between the two layers.
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All production/Engineering staff were issued with ESD gloves to ensure the boards were kept clean at all stages of the process & contamination of the solder pads did not occur.

10. Print Conditions:

Solder Paste = Indium NC-SMQ92 (No Clean)

Stencil Thickness = 0.005”

Reductions = No Reductions
11. Reflow Conditions:

Rutherford Labs supplied a fully assembled scrap board for Reflow profiling. The conventional components were de-soldered wherever possible to stop them burning/melting during the Reflow process.

Thermocouples were then attached to ‘U23, U21_4, U20_8, C724 & C523’ components on the underside of the board, as can be seen in the picture below:
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BTU Pyramax 150 Reflow Oven Settings for PC3205M/1 Bottom Side:

	
	Top

Temp.
	Bottom

Temp.
	Comments:

	Zone 1
	90
	90
	

	Zone 2
	120
	120
	

	Zone 3
	155
	155
	

	Zone 4
	160
	160
	

	Zone 5
	160
	160
	

	Zone 6
	165
	165
	

	Zone 7
	170
	170
	

	Zone 8
	220
	220
	

	Zone 9
	240
	240
	

	Zone 10
	230
	230
	

	Zone 11
	70
	70
	Cooling Zone

	Zone 12
	30
	30
	Cooling Zone

	Belt speed
	32 ipm
	


By running this profile board through the ‘BTU PYRAMAX’ oven on the settings listed above, the following profile results was achieved:
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For the top side Profile: A Large number of BGA’s were removed so that a hole could be drilled through the board and attach thermocouples onto the solder joints of the BGA devices. The BGA were replaced and the thermocouples attached to 4 BGA devices (U98, U9_1, U9_8 & U6_3), 2 QFP devices (U108 & U3_1) and a standard S0IC (U129), as can be seen in the image below of the board.
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On running this top side profile through on the underside settings listed above, it was deemed that the ‘time above melting point/Reflow’ and the ‘peak temperature’ was too low for the BGA components therefore the oven settings required a slight adjustment. Temperatures in zones 8,9 & 10 were increased by 10 degrees Celcius to achieve the profile results below:

BTU Pyramax 150 Reflow Oven Settings for PC3205M/1 Top Side:

	
	Top

Temp.
	Bottom

Temp.
	Comments:

	Zone 1
	90
	90
	

	Zone 2
	120
	120
	

	Zone 3
	155
	155
	

	Zone 4
	160
	160
	

	Zone 5
	160
	160
	

	Zone 6
	165
	165
	

	Zone 7
	170
	170
	

	Zone 8
	230
	230
	

	Zone 9
	250
	250
	

	Zone 10
	240
	240
	

	Zone 11
	70
	70
	Cooling Zone

	Zone 12
	30
	30
	Cooling Zone

	Belt speed
	32 ipm
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Note: The thermocouple on U8_1 came away from the board during this process, therefore shows a faster drop in temperature. This is to be ignored.

12. X-Ray Inspection Results

No faults were indicated by X-Ray inspection. All BGA devices were X-rayed and are available for viewing on Compact Disc. Below are sample images of each device for serial number 012.
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U9_1
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13. Assembly Observations

1. D28, D29 & D33 (part number IR 47CTQ020S) 

After SMT Placement & reflow of the first board, it was decided to hand fit and solder these components due to an incorrect footprint on the board. During Reflow Soldering the components moved off their pads and therefore the leads were not in contact with the pads on the board. Recommend change of footprint, as indicated below:
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Current footprint/positioning

Current Footprint

Recommended Footprint

2. U135 (part number TI TPS75725KTT)
There is no aperture on the paste file for this component, therefore this could not be Reflow soldered.

Originally an engineering query was raised (SS0285) as the assembly drawings indicated the use of an epoxy (RS 224-285) prior to the fitting of this component.  The response is that ‘Epoxy is not required, simply solder’. Therefore recommended action is to add this aperture to the stencil file.

3. C784 (part number Panasonic EEVFK102Q)

The footprint on this component is extremely tight, and therefore a good solder joint is not visible as seen in the picture below. Recommended action is to increase the pitch as per details below:
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Current Footprint/positioning

Current Footprint

Recommended Footprint

4. R361,R362,etc (Phillips 2322 761 64701)

The footprint on this component is extremely tight, and therefore a good solder joint is not visible as seen in the picture below. Recommended action is to increase the pad sizes as per details below
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Current Footprint/positioning

Current Footprint

Recommended Footprint

5. All 0402 Components

The footprint on this component is extremely tight, and therefore a good solder joint is not visible as seen in the picture below. Recommended action is to increase the pad sizes as per details below
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Current Footprint/positioning

Current Footprint


Recommended Footprint
6. DS1_1, etc (HP HSMC-H690)

The footprint on this component is extremely tight, and therefore a good solder joint is not visible as seen in the picture below. Recommended action is to increase the pad sizes as per details below
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Current Footprint/positioning

Current Footprint


Recommended Footprint

7. TR16,etc (Philips BC850B & NS LM82CIMQA)

The footprint on this component is extremely tight, and therefore a good solder joint is not visible as seen in the picture below. Recommended action is to increase the pad sizes as per details below

[image: image33.jpg]


     [image: image34.jpg]1.93mm
0.0760)
Y

1.78mm
s b7emm
©.030)

0.0700)
x3pads

ﬂ.635mm
0.025



        [image: image35.jpg]1.8mm
0.0709)
| 0.9mm
0.0354)
x3pads

Bmm
0.0315)




Current Footprint/positioning

Current Footprint

Recommended Footprint

8. U7-1 to U7_8 (NGK OPTO-12RX)

This is a SMT component that must be hand soldered after applying the screw fixings. The leads of the device extend past the footprint on the board and therefore become more difficult to visually see a good solder joint. Takaya Test informed the engineer that test results indicated possible dry joints on these components, however could not quantify the extent of the problem as the Takaya probes could only make contact with the top of lead of the device, and therefore could be pushing the unsoldered joints onto the pads on the boards.

The devices were visually inspected at a closer level to ensure that all open-circuits/dry joints were reworked prior to dispatch.

Recommended action is extend the footprint.
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Current Footprint/positioning

Current Footprint

Recommended Footprint

9. Resistor Networks

The footprint on this component is extremely tight, and therefore a good solder joint is not visible as seen in the picture below. Recommended action is to increase the pad sizes as per Rohm Recommended pad patterns below
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Current Footprint/positioning


Current Footprint

ROHM Recommended Footprint 

14. Other Issues:

1. Fiducials

As stated in section 4.2 of this report, Fiducials are required on any board with Surface Mount components. Requirements on a board of this size is a 1mm circle fiducial, situated 5-10mm for the board edges. This is required on a minimum of 3 corners, however it is preferred for all 4 corner of the board. 

2. Test Points
Additional test points are required to create a higher percentage of test coverage on the Takaya Test machine.

3. PL17 & PL18 (See Snag sheet SS0285)
Please add M2.5 nuts, screws & washers to the Parts list & add a note to the assembly drawing to apply fixings prior to soldering of these components.

4. U138 & U139 (See Snag sheet SS0285)

Notes 8 & 9 on the assembly drawing indicate the fixing of the above components with screws before soldering. Please remove these notes from the assembly drawing if these are no longer required.

5. U135 (See Snag sheet SS0285)

Remove note 10 form the assembly drawing if the use of Epoxy is no longer required.

See Attached Snag sheets SS0285, SS0286, SS0288, SS0289, SS0290, SS0291 & SS0293 for other minor queries raised during production.

