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rework

a range of solutions designed to ensure  
consistent reworking



7.1 Rework solutions

Electronic assemblies today often contain diverse 
component populations; some can be reworked using 
conventional skills such as hand soldering.

A different approach is, however, required for many 
surface mount components, including:

• PLCCs
• QFPs
• BGAs
• µBGAs
• SM connectors 

Rework stencils mimic the footprint and aperture sizes, corresponding to both the device requirements and 
the original stencil used in production. In combination with a rework station, alignment is simple, resulting in a 
controlled ‘right first time’ process.

Offering optimum reliability and consistent printed results, rework stencils are both strong and rigid to ensure 
positive gasketting with the PCB surface. The compact designs include minimal stencil projection beyond the 
image to be printed, enabling use in all situations, especially high-density component areas.  
Accurately folded edges and run-on / run-off areas ensure effective paste roll and containment without causing 
interference to other components on the populated PCB.

In addition to specialised direct component printing or PCB printing rework stencils, other rework solutions 
include dip transfer plates, BGA re-balling stencils and reflow reflector shields.

Dip transfer plates enable the accurate application of precise flux volumes to the lower quartile of the solder balls 
of Ball Grid Array (BGA) components, thereby eliminating excessive flux contamination on the underside of the 
reflowed component.

BGA re-balling stencils offer advantages in two areas.  Firstly, to ensure the precise registration of new solder 
spheres onto pre-printed flux deposits, and secondly, in the form of the thicker stencils necessary for printing 
solder paste onto the BGA itself to create new solder sphere terminations.

For depositing paste onto the pads of the BGA device itself, where the printed device will be picked and placed 
onto the printed circuit board (PCB) and subsequently reflowed, direct component printing stencils are used.

Figure 7.2 Direct printing stencils

Figure 7.1 Hand soldering

Figure 7.3 PCB printing rework stencils
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During reflow, reflow reflector shields provide critical protection for heat sensitive components on densely 
populated PCBs, where an adjacent device is to be reworked / reflowed. The reflow shields are custom-made 
to fit over leaded components such as connectors, crystal oscillators, switches, inductors and capacitors, during 
reflow.  In the reflow oven the shield reflects heat energy, thereby preventing damage to the component body, 
while simultaneously allowing conducted heat from the bottom of the PCB to reflow the solder paste effectively, 
ensuring a good joint every time. 

7.2 Fine pitch suitability

Figure 7.4 Reflow reflector shields
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Stencil technology Dimensional tolerance Paste release Ease of forming

Precision etched

± 9µm 4 ✓ ✓

Laser cut / laser-formed

± 5µm 4.5 ✓

  



7.3 Rework stencil design considerations
Although rework stencils are used to print solder paste for single component footprints their design and suitability 
are examined in the same way as a stencil used to print the solder paste for an entire component population in 
terms of:

• Aperture size / shape
• Stencil thickness
• Aspect ratio / area ratio
• Paste release / wall roughness
• Solder paste rheology / particle size

7.4 Rework option 1 – Printing paste on to the PCB
1. Remove faulty component using hot air reflow
2. Clean copper pads to level/flatten footprint. Once cleaned it should be remembered that the solder 

remaining will invariably be more than was present when the PCB was assembled and as such a thinner 
stencil may give better results

3. Align stencil and print paste. It is recommended that a holding jig is used so that once alignment is achieved, 
the operator only has to concentrate on printing the paste. Solder paste must roll across the stencil to fill the 
apertures and during printing it is essential that the stencil is not disturbed

4. Once printing has been completed the stencil should be lifted vertically from the PCB to leave the paste 
deposits on the solder pads

5. Place new component
6. Localised reflow
7. Inspect

Poor solderable pad finish flatness will prevent stencil gasketting, causing bleeding and bridging which can result 
in further rework. When preparing the solder pads before printing care should be taken to achieve the flattest 
possible finish.

Figure 7.5 PCB pad finish

4 Tecan   rework www.stencils.co.uk



7.4.1 Mini rework stencil printing10.5.2    Mini rework stencil printing

Step 1:
Accurately align stencil above the solder pads 

Step 2: 
Ensure solder paste rolls to fill the apertures

Step 3: Ensure straight lift separation of the 
stencil from the PCB

Step 4:
Localised reflow solder paste to form solder fillets

10.5.2    Mini rework stencil printing

Step 1:
Accurately align stencil above the solder pads 

Step 2: 
Ensure solder paste rolls to fill the apertures

Step 3: Ensure straight lift separation of the 
stencil from the PCB

Step 4:
Localised reflow solder paste to form solder fillets

Figure 7.6 Mini rework stencil printing

Step 1: Accurately align stencil above the 
solder pads.

Step 3: Ensure straight lift separation of 
the stencils from the PCB.

Step 2: Ensure solder paste rolls to fill the 
apertures.

Step 4: Localised reflow of solder paste to 
form solder fillets.
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7.4.2 Rework stencil keep out zone

Keep-out zones are the distances between the terminations of the device being reworked and the nearest 
adjacent component. Once a PCB has been fully assembled the packing density will affect the clearance 
surrounding the rework stencil.  Sometimes it can be more effective to remove any discrete components that 
interfere with achieving a minimum clearance of 2.50mm.

Creation of a “ski-ramp” at the end of the rework stencil can both accommodate adjacent components and allow 
uninterrupted printing with any excess paste remaining on the ramp.

It is essential that rework stencils are provided with straight lift to the PCB surface and also after printing. Any 
angular variation from 90° will create pressure on one edge of the stencil, interrupting its correct seating, causing 
gasketting problems.

✗ ✓
Figure 7.9 Rework stencil angle

Figure 7.8 Ski-ramp

Figure 7.7 Rework stencil keep-out zone
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7.4.3 Rework stencil design options

Hollow stalks, vacuum nozzles, screwed threads and simple handheld 
interfaces can all be provided. With any stencil format, straight lift of the 
stencil after printing and providing sufficient head height to permit a printing 
angle of approx. 60 degrees are essential.

7.5 Rework option 2 – Dip transferring sticky flux (gel 
flux)

1.  Remove faulty component
2.  Clean copper pads                                                                
3.  Apply gel flux to component 
4.  Place new component
5.  Localised reflow
6.  Inspect

Sticky flux can be used as an alternative to solder paste for plastic BGAs.  The application of excessive volumes of 
flux leads to problems when the assembly requires visual inspection or cleaning as the hardened flux is difficult to 
see through or remove.

Dip transfer plates ensure that only the lower quartile of each ball is coated to provide sufficient flux for reflow 
without the risks associated with excess volumes. The plates are profiled using photo etching to provide the 
precise recess depths required.

Head
height

ø Dip transfer depth is recessed to ø/4

Figure 7.12 Dip transfer depth

Figure 7.11 Dip transferring sticky flux

Figure 7.10 Stencil head height
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7.6 Rework option 3 - Direct printing onto device 
terminations

1.  Remove faulty component
2.  Clean copper pads 
3.  Place component in stencil nest 
4.  Hold component in place in nested mini rework stencil using finger
5.  Turn over nested rework stencil
6.  Put paste on stencil
7.  Use mini squeegee blade to apply paste to component
8.  Turn over stencil
9.  Place nested mini rework stencil in rework machine clamp (if applicable)
10.  Localised reflow
11.  Inspect

Component should be nested to avoid any stress before 
stencil is aligned.

Stencil thickness and aperture diameter need to be considered carefully to ensure the solder paste is released in 
consistent volumes on top of the BGA solder balls. 

Figure 7.16 Results from a 0.150mm direct printing 
rework stencil

Figure 7.15 Direct printing

Figure 7.14 Component nesting 

Figure 7.13 Direct printing mini rework 
stencil and mini squeegee blade
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7.7 Rework option 4 - BGA re-balling stencil
It is possible to re-ball BGAs using thicker stencils to provide the necessary ball diameters the device was created 
with. It must be remembered however that solder paste although 88-93% metal by weight, is only 50% by volume. 
As such, typical stencil thicknesses required are 0.5 – 0.65mm depending on the sphere diameter.  
 
The Component should be nested to avoid any stress before the stencil is aligned.

Step 1: The BGA must be nested carefully before the stencil is aligned.

Step 2: The exact thickness of the stencil (t) depends on the sphere diameter required.

Step 3:  Subsequent reflow with the stencil in place creates the spheres required.

t

t

t

t

t

t

Figure 7.17 BGA re-balling stencil printing
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7.8 Reflow reflector shields
The primary use of this protection is to protect susceptible plastic components or connector bodies from the 
affects of heat during the Pin in Hole Reflow process. Being thin and reflective they can be designed to reduce the 
temperature within the shield by up to 40°C relative to the outside temperature.

Simple 5-sided shields for prototype assembly can be 
augmented using spot welding to provide shields that 
will endure many reflow operations.

7.8.1 Reflow reflector shield results

Reflow shields can also be used to good effect, protecting surrounding devices from the effects associated with 
subsequent reworking of an adjacent component. Simply locating a reflow reflector shield over the surrounding 
susceptible components protects them from any adverse effects resulting from the reflow temperatures involved. 

Reflow reflector shield solves the 

heat susceptibility problem

Some components go into 

meltdown if not protected

Air flow

Heat

Heat

Air flow

Figure 7.20 PIHR assembly using 
conventional non-reflow capable 
headers

Figure 7.19 Schematic diagram showing a 
reflow reflector shield in operation

Figure 7.18 Reflow reflector shields
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Figure 7.21 Evidence of severe heat distortion 
after reflowing without a reflow reflector shield

Figure 7.22 Use of a reflow reflector shield has 
preserved the mechanical integrity and thermal 
stability of the headers
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