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1.0 SCOPE
XGR Technologies SnapShot® EMI Shields are multi-cavity, board-level shields for wireless 
communication devices. The technology consists of a lightweight, metallized plastic 
shield that is thermoformed to virtually any design, and an innovative attachment 
mechanism using solder spheres as individual mechanical snap features.

The purpose of this guide is to help customers understand the design rules for XGR 
Technologies SnapShot EMI Shields and how to integrate a shield into their device. If 
you have additional questions or would like more details, XGR Technologies Application 
Engineers can provide expert design assistance. Contact XGR Technologies for  
additional information.

2.0 PART NUMBERING SYSTEM
XGR Technologies SnapShot EMI Shields use the following part numbering system:

SS-XXXX-Y Rev ZZ

SS – This set of digits identifies the XGR Technologies SnapShot EMI Shield product line.
XXXX – This number identifies the specific customer program.
Y – This number identifies the specific shield within a customer program.
Rev ZZ – This designates the part revision. A “P” preceding the number indicates a 
prototype revision status. An alpha identifier indicates the part has been released  
for production.

3.0 PRODUCT ATTRIBUTES
3.1 Dimensions
The XGR Technologies SnapShot EMI Shield dimensional specifications are listed in Table 
3.1. If your application requirements are outside of these specifications, please consult a 
XGR Technologies Application Engineer to discuss options for your design.

Table 3.1: XGR Technologies SnapShot EMI Shield Dimensions
Property Typical Value

PEI (Base Material) Thickness 0.125 mm

Tin Thickness 5.0 µm

Maximum Height* 6 mm

Maximum Footprint 130 x 130 mm
*See Section 4.3 for additional details

3.2 Electrical Properties
XGR Technologies SnapShot EMI Shields consist of a polyetherimide (PEI) base that is 
metallized with tin on the outside surface only. As a result, the inside surface of the shield 
(the side facing the PCB) is non-conductive. The non-conductive interior should reduce 
electromagnetic coupling with circuit traces and pose no shorting threat if there  
is incidental contact between the shield and components under the shield.

The electrical properties for the material are listed in Table 3.2. The surface resistivity 
is for the metallized side of the shield. The dielectric strength is for the PEI base that is 
exposed on the inside of the shield (the side facing the PCB) and could come into contact 
with board components. The planar shielding is for the unformed sheet and indicates a 
relative value of shielding effectiveness.
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Table 3.2: XGR Technologies SnapShot® EMI Shield Electrical Properties
Property Typical Value Test Methods

Surface Resistivity 0.025 ohms/square ASTM F390

Dielectric Strength 80 kV/mm ASTM D149 (before forming)

Planar Shielding 75 dB ASTM D4935

3.3 Mechanical Properties
The mechanical properties for the material are listed in Table 3.3.

Table 3.3: XGR Technologies SnapShot EMI Shield Mechanical Properties
Property Typical Value Test Methods

Max. Continuous Use 
Temperature

< 85°C NA

Vicat Softening Temperature B 215°C ASTM D1525

Metallization Adhesion 5B ASTM D3359

4.0 DESIGN RULES
4.1 Application Support
XGR Technologies offers a complete application support service. Application Engineers 
are available to design a XGR Technologies SnapShot EMI Shield for your application 
and to provide an optimal solder sphere layout for your PCB. The shield design can be 
completed by the customer using the following design guidelines, though it is strongly 
recommended that the design be completed by XGR Technologies. To discuss an 
application or get additional information, please call 302-669-9554 and ask to speak  
to an Application Engineer for XGR Technologies SnapShot EMI Shields.

4.2 Component Placement Guidelines
When considering the placement of components, a general guideline is to place taller 
components away from the edges of the shield (away from the ground trace). The 
proximity of components to the shield edge is dependent on their height. This is due 
to the draft angles on the walls and the radii on the top edges of the shield which are 
required for manufacturing. Small components (such as 0201 components) can be placed 
0.6 mm (0.024") from the centerline of the solder spheres. This assumes the cavity height 
includes the additional height required to add the top edge radius (see Figures 4.3 - 4.4). 
Taller components will need to be placed farther from the centerline of the spheres and, 
therefore, this distance will increase.

The same spacing applies to small components on the outside of the shield. If the 
components are shorter than 0.76 mm (0.030"), they can be placed 0.6 mm (0.024") away 
from the centerline of the solder spheres. If the components exceed this height, they will 
need to be placed a minimum of 0.80 mm (0.031") away from the centerline (see Figures 
4.3 - 4.4). This is due to the lip which runs the perimeter of the shield.

Figure 4.4: Component spacing for components 
larger than 0.76 mm (0.030")

Component
Height

0.80Distance dependent 
on cavity wall/radius 
clearance.

Figure 4.1: Exploded board view of XGR 
Technologies SnapShot EMI Shield application

Figure 4.2: Reference detail view locations

Figure 4.3: Component spacing for components 
smaller than 0.76 mm (0.030")

Component
Height

0.60

0.60
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4.3 Shield Design Guidelines
As previously stated, it is strongly recommended that XGR Technologies design the 
XGR Technologies SnapShot® EMI Shields using customer-supplied board files and 
other mating 3D CAD files. However, if the customer opts to design their own shield, 
the following design rules should be incorporated into the model. As illustrated in the 
exploded view of the shield in Figure 4.1, the geometry of the shield cavities can be very 
flexible and space efficient to fit your design. The shield cavity height can vary between 
cavities and within a single cavity. This allows the shield to accommodate the landscape 
of the populated PCB and enclosure envelope.

For a simple draw, the maximum height for a cavity is 6 mm (0.236"). If a stepped draw 
can be utilized (based on component layout), it is possible to increase the maximum 
draw depth to 8 mm (0.315") in a localized area. This is demonstrated in Figure 4.5. To 
accomodate a stepped draw, all edges of the tall component need to be placed a minimum 
of 3.9 mm (0.154") away from the ground trace centerline. This creates the minimum 
required separation of the stepped section from the main cavity walls. The stepped section 
requires larger radii and draft angles to allow the material to form and eject from the mold 
tooling. The minimum draft angle is 10°, the transition radius needs to be a minimum of 1.2 
mm (0.047"), the top edge requires a minimum radius of 1.5 mm (0.059"), and the corners 
of the stepped section require at least a 1.5 mm (0.059") radius. The lower section of the 
shield should follow the guidelines set forth for a typical shield cavity.

Figure 4.6 shows the channel which runs between shield cavities, sectioned near an 
interior solder sphere. All vertical walls of the XGR Technologies™ SnapShot® EMI Shield 
must have at least a 5° draft angle for proper ejection from the forming tool. The channel 
walls which contact the solder spheres must have a 5° draft angle.

In addition, the channel for the spheres must be 0.71 mm (0.028") wide to ensure a 
mechanical interference between the spheres and the shield walls (see Figure 4.6).  
There is an additional wall (referred to as the “gullwing”) which allows two points of 
contact for solder spheres along the perimeter of the shield (see Figure 4.7). Because of 
the required interference, it is important the gullwing have some rigidity. To accomplish 
this, a lip which is typically 0.2 mm (0.008") wide runs along the perimeter of the shield. 
This stiffens the walls which helps maintain electrical continuity.

There is also a radius required along all edges and corners of the cavity. The typical 
radius is 0.8 mm (0.032"). This will vary depending on cavity depth. Shields with deep 
draw depths will require larger radii. For shields with very shallow draw depths, a smaller 
radius of 0.5 mm (0.020") may be required to ensure the solder sphere will not contact  
the wall on the radius.

The shield holes that mate to each solder sphere are cut to a specifically-sized  
elliptical shape. If the customer opts to design the shield and provide the design to XGR 
Technologies, the actual configuration of the elliptical holes can be represented by circles 
(preferably 0.6 mm (0.024") diameter so they will line up with the mating SMD pads on the 
PCB).When XGR Technologies receives the design, we can add the elliptical holes centered 
on the circle, with the long axis of the ellipse oriented parallel to the trough or channel. 

Figure 4.6: Detail A from reference Figure 4.2 
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Figure 4.7: Detail B from reference Figure 4.2

Detail B

0.8 Radius
Typical

0.75 from
Ball Centerline

to Outer
Edge Nominal

0.125 Typical
Material Thickness

0.20
Typical

Figure 4.5: Sample part showing a stepped cavity 
draw
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4.4 Sphere Layout Guidelines
The exploded view of a device containing a XGR Technologies SnapShot® EMI Shield 
(Figure 4.1), shows that the shield is attached with an array of solder spheres. These 
spheres were re-flowed to the PCB along with the electrical components for the side of 
the board displayed. These solder spheres not only provide the mechanical attachment, 
but also provide the important electrical connection between the shield and the PCB 
ground plane.

As is typical of “Faraday cage” type EMI shielding, the removable portion of any shield is 
not adequate by itself to create the Faraday cage effect. If the Faraday cage is thought of 
as a complete 6-sided box, the PCB ground plane provides the last side of the box (Figure 
4.8). Large gaps in the interface between the removable 5-sided shield and the PCB can 
cause EMI leakage.

Since the spheres electrically tie the PCB to the XGR Technologies SnapShot EMI Shield, 
the spacing and location of the corresponding solder pads is an important variable in 
the PCB design. XGR Technologies requires the use of 0.889 mm (0.035") solder spheres in 
conjunction with 0.6 mm (0.024") diameter SMD solder pads. The center-to-center spacing 
of these SMD pads is recommended to be approximately 2 mm (0.079") in any direction. 
The sphere pads (center-to-center distance) can be no closer than 1.8 mm (0.071") due to 
tooling constraints. The maximum spacing is recommended to be no greater than 2.3 mm 
(0.091") to reduce susceptibility or unwanted emissions.

The solder spheres are most effective electrically when contacting two points on the  
XGR Technologies SnapShot EMI Shield. For spheres at the outside perimeter of the part, 
the gullwing creates the second electrical point of contact. This gullwing wall can be 
seen in Figure 4.8. To avoid a single point of contact, spheres should not be placed at “T” 
junctions between cavities, on the very corners of parts, or on tight radii (see Figures 4.9 
- 4.11). The corners of shields need a nominal radius of 0.8 mm (0.031"). The center point 
of the pads should be placed a minimum of 1.4 mm (0.055”) from the intersection of two 
perpendicular ground trace centerlines. This will ensure that the sphere will contact the 
shield wall beyond the curvature of the corner radius (see Figure 4.11).

Sometimes it is necessary to include a “mouse hole” in the design of the shield. This is a  
small tunnel between two cavities which allows a trace to pass through. Typically there is a 
“keep out” area surrounding this trace. To avoid interference with the mouse hole, the center 
point of adjacent pads should be a minimum of 0.95 mm (0.037”) from the edge of the keep 
out area.

Figure 4.8: Depiction of spheres completing 
ground path from shield to ground plane

Figure 4.9: Detail C from reference Figure 4.2 

Figure 4.10: Spheres should have two points of 
electrical contact
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5.0 PROTOTYPING
5.1 Scope
XGR Technologies provides a prototyping service that enables customers to test a XGR 
Technologies SnapShot®  EMI Shield in their application. This service includes design and 
fabrication of a shield that meets the customer’s application requirements, a 2D layout of 
the solder pad locations on their PCB, a manual installation tool for final assembly, and 
shields to verify the design and complete required testing.

5.2 Procedure
To provide the prototyping service, XGR Technologies needs the following items:

A. CAD files (3D preferred) showing the location of ground traces and components on  
the PCB.

B. Optional: CAD files of the outer cover or housing to check for interference between  
the shield and surrounding components and cover.

C. Concurrent board design with provisions for the 0.6 mm (0.024”) solder sphere pads 
(see Section 6.1 for additional details).

Please see Appendix A for preferred CAD file formats.

A XGR Technologies Application Engineer will review the CAD files to determine if 
there are any necessary or suggested changes to the layout which could enhance the 
performance of the shield. Upon agreement that the layout is suitable, XGR Technologies 
will complete a shield design that provides the best shielding performance, avoids 
interference with components on the board, and meets manufacturing requirements. 
The XGR Technologies Application Engineer will provide the customer with a 3D model of 
the shield as well as a 2D layout of the solder pad locations on their PCB. The customer 
will review the shield design and incorporate the pad features into their PCB design. After 
receipt of design approval and a purchase order, XGR Technologies will begin cutting 
tooling for the prototypes while the customer completes board fabrication.

After the boards and shields are complete, the customer can begin the prototype build. In 
most cases, we recommend using a chip shooter to populate the spheres on the board for 
prototype builds. XGR Technologies can provide solder spheres in tape-and-reel format 
and the chip shooter can be programmed using the positional data from the pad location 
files. After the boards have been populated and processed through reflow, the shields 
can be installed using the manual installation tool provided by XGR Technologies. See 
Sections 6.0 - 8.0 for additional details on board preparation and shield installation.

It is important to note that there may be differences in the prototype manufacturing 
process as compared to the production manufacturing process. For prototype shields, 
these differences may manifest themselves in cosmetic variations. In no way will these 
variations result in reduced performance or difficulty installing the shield.

6.0 BOARD PREPARATION
6.1 Solder Pads for Solder Spheres 
The solder pads for the solder spheres should be 0.6 mm (0.024”) in diameter and located 
±0.05 mm (±0.002”) from nominal. These can be either solder mask defined (SMD) or 
non-solder mask defined (NSMD). The surface tension of the solder in the liquid state 
allows the material to retain its spherical shape during the reflow process. However, it 
is not uncommon to see a slight increase in the sphere diameter. This deformation does 

Figure 4.11: Pad spacing to intersection of 
centerlines
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not have a negative impact on the shield performance. SMD pads will best preserve the 
spherical shape of the solder spheres through the reflow process and are, therefore, 
slightly preferred to NSMD pads.

This recommendation may seem contrary to the current SMT industry “best practice” of 
avoiding SMD pads for solder spheres due to decreased shear strength (stress risers at the 
top of the solder mask due to sudden cross-section change). However, that best practice 
does not apply in this case. That SMT guideline was developed because ceramic or plastic 
BGA chip packages create very large shear forces through the array of spheres due to 
CTE mismatch of the ceramic chip and the PCB. Solder spheres for the XGR Technologies 
SnapShot® EMI Shield are not tied together in a large array and do not need to support 
this large shear force. As the temperature increases, the solder spheres float with the 
expanding PCB and the XGR Technologies SnapShot®EMI Shield offers very little  
resistance to this growth, causing very little shear force on each solder sphere.

6.2 Solder Sphere Properties
Solder spheres used with XGR Technologies SnapShot EMI Shields should be 0.889 mm 
±0.040 mm (0.035” ±0.0015") in diameter. Solder spheres from both Alpha Metals and 
Senju have been tested with positive results..

In addition, Sn/Pb spheres (63Sn/37Pb) with Sn/Pb paste, lead-free spheres 
(96.5Sn/3.5Ag) with lead-free paste, and lead-free spheres (96.5Sn/3.5Ag) with Sn/Pb 
paste have been tested. All of these combinations have acceptable shear strength and 
material compatibility with each other as well as with the XGR Technologies SnapShot  

EMI Shield material. It is important to note that the paste alloy, and not the sphere  
alloy, should determine the reflow profile.

XGR Technologies offers lead-free solder spheres (96.5Sn/3.5Ag) in EIA 481 standard  
tape-and-reel format (8 mm wide x 2 mm pitch) at a nominal charge for prototyping and 
small production runs (see Figure 6.1). The standard reel size is 20,000 solder spheres.  
The XGR Technologies part number is 10184670.

Solder spheres can be purchased in bulk from the following suppliers:

Alpha Advanced Materials 
1-908-791-2300 
www.alphaassembly.com

Indium, Inc. 
1-315-853-4900 
www.indium.com

Kester 
1-630-616-4000 
www.kester.com

Senju 
1-516-829-5488 
www.senju-m.co.jp

6.3 Solder Paste
Solder pastes from Indium, Inc. and Alpha Metals, Inc. have been tested and provide 
excellent results. Most industry-standard solder pastes should be compatible with the 
process. It is recommended to match the alloy of the solder paste with the alloy of the 
solder spheres. However, as noted in Section 6.2, this is not absolutely required.

6.4 Reflow Profile
XGR Technologies SnapShot EMI Shields and the solder spheres are not a factor when 
determining reflow profiles. The reflow profile should be determined based on the 
metallurgy of the paste, not the solder spheres. The spheres do not need to reach  
a liquid state to produce acceptable solder joints upon the liquid paste solidifying.

Figure 6.1: Spheres in tape-and-reel format
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7.0 POPULATING THE PCB WITH SOLDER SPHERES
There are three options for populating the PCB with solder spheres. In all three cases the 
solder paste for the spheres is applied along with the solder paste for the components. 
The panel then moves to one of the following processes for solder sphere population:  
(1) a chip shooter, (2) the S3 manual stencil, or (3) the DEK DirEKt Ball Placement™ process.

For a chip shooter, the panel proceeds directly to the pick-and-place station where the 
solder spheres are placed in the same manner as any other tape-and-reel component. 
The panel then proceeds through the remainder of the normal SMT process. This process 
flow is represented below. See Section 7.1 for additional details.

Print Solder 
Paste

Place 
Components
and Spheres

Reflow
Inspect 

Components

Install
SnapShot®

Shield

For process 2 and 3, the solder spheres are populated on the board before the other 
components with the S3 manual stencil or with the DEK DirEKt Ball Placement™ process. 
Once the panel is populated with solder spheres, it proceeds to the pick-and-place station 
and then continues through the remainder of the normal SMT process. This process flow 
is represented below. See Sections 7.2 and 7.3 for additional details.

Print Solder 
Paste

Place 
Components

Reflow
Inspect 

Components

Place Solder 
Spheres

Install
SnapShot®

Shield

The placement of components and the reflow step will be unaffected by the application 
of the solder spheres. The solder spheres will attach with the other components during 
reflow. The reflow profile should not change because of the solder spheres and will be 
dictated by the solder paste being used. The shield will be installed AFTER the reflow step.

7.1 Populating Solder Spheres with a Chip Shooter
Populating the PCB with solder spheres using a chip shooter is generally advantageous 
because it allows the process to be easily integrated into existing SMT lines.

XGR Technologies offers solder spheres in EIA standard tape-and-reel format at a nominal 
charge. The solder spheres are packaged on 8 mm-wide static-dissipative carrier tape 
with a 2 mm pitch, in quantities of 20,000, on 13-inch static-dissipative reels. They are 
easily placed on a standard chip shooter at speeds up to 10 parts per second. The XGR 
Technologies part number is 10184670.

For chip shooter or fine placement machines, standard needle-type vacuum nozzles with 
a diameter of 0.75 mm (0.0295”) are satisfactory.

Figure 7.1a: Place PCB in S3 manual stencil

Figure 7.1b: Close lid

Figure 7.1c: Populate with solder spheres

Figure 7.1d: Remove excess solder spheres
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7.2 Populating Solder Spheres with the S3 Manual Stencil
Another option for populating the PCB with solder spheres is the S3 manual stencil. After 
paste is printed on the panel, the operator removes the panel from the production line 
and places it on the base of the S3 manual stencil via registration pins with the side to 
be populated facing up (Figure 7.1a). The lid is then closed. The lid includes a recessed 
stencil that is relieved for the solder paste and has apertures located where the spheres 
are to be placed (Figure 7.1b). The operator pours solder spheres over the stencil and 
rotates the fixture until all pads are populated (Figure 7.1c). The operator then pours the 
excess solder spheres back into the jar (Figure 7.1d). The total cycle time for populating a 
panel with solder spheres is less than 30 seconds (Figure 7.1e). The operator returns the 
panel to the SMT production line and it continues through the normal process flow.

7.3 Populating Solder Spheres with DEK’s DirEKt Ball Placement™ Process
DEK Printing International offers a modified SMT screen printer for placement of solder 
spheres. The second printer is installed in the SMT line after the first printer and before 
any components are placed.

The first printer puts down solder paste for the components as well as the solder paste  
for the spheres. The second printer uses a special stencil that is relieved for the solder 
paste and has apertures for the spheres. The solder spheres are placed into the solder 
printed by the first machine. The handling of the spheres should minimize oxidation. 
Consult your solder sphere supplier for guidelines.

8.0 XGR TECHNOLOGIES SnapSHOT® EMI SHIELD INSTALLATION
8.1 Manual Installation
The standard XGR Technologies manual installation tool consists of an aluminum block 
that is slightly larger than the shield. It is machined with a tooth pattern that applies 
localized pressure in the channel of the shield around each solder sphere location (see 
Figure 8.1).

To install a shield, the operator places the shield in the tool and aligns it with the 
corresponding solder sphere array. The operator then snaps the shield into position 
by hand pressure. This method is ideally suited for low-volume operations such as 
prototyping, rework, and short production runs.

8.2 Semi-Automated Installation
A semi-automated press is the preferred method of installation for a majority of 
production lines. Most contract manufacturers will incorporate install tools into one  
of their standard presses.

The semi-automated method frees the operator of the need to align the PCB and shield. 
The press, containing the mounted install tool, includes registration pins that align with 
screw holes or datum holes in the PCB. Once the PCB and install tool are aligned, the 
platen of the press snaps them together.

Figure 7.1e: Remove populated board

Figure 7.2: DEK equipment

Figure 8.1: Manual installation tool



10 XGR TECHNOLOGIES SNAPSHOT EMI Shield Application Guide January 2019

9.0 REWORK/REPAIR
9.1 Shield Removal
The shield can be easily removed for rework of components located under the shield. 
While removing the shield, use the proper ESD control to prevent static discharge that 
may damage the device.

The recommended removal method is to use a pair of needle-nose pliers to grip one 
corner of the outer perimeter gullwing edge. Pull up gently and use a careful unzipping 
motion across a diagonal. Removal of the shield may cause damage to the shield, but 
should not cause damage to the solder spheres or other components.

9.2 Shield Installation
A new shield can be installed after the unit is repaired, using a manual or semi-automated 
installation method as described in Section 8.0. It is not recommended to re-use a shield 
that has been removed because the shield may have been damaged during the removal 
process (e.g., localized damage from the needle-nose pliers or from the shield turning 
“inside-out” causing corner crushing).

10.0 PACKAGING
10.1 Standard Packaging
Parts will be packaged in cardboard trays with dividers to create individual cells. The 
outer cells around the perimeter will not contain any parts. Parts will be loaded into 
the cells so that the parts do not nest. Each tray will contain parts from only one lot 
number. Each tray will be labeled with XGR Technologies part number, lot number, date of 
manufacture, and number of parts in the tray. Trays will be inserted into a plastic bag and 
loaded into a shipping box. Each box will be labeled with XGR Technologies part number, 
lot numbers of parts in box, date of manufacture, and number of parts in box.

10.2 Part Labeling
The part number, lot number, and serial number are printed on each shield. The lot 
numbers for XGR Technologies material are sequentially assigned as the material is 
produced. Trace-ability back to raw material lots is maintained.

10.3 Storage
Parts should be stored in a controlled temperature and humidity environment of < 25°C 
and < 50% RH.
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APPENDIX A: PREFERRED FILE FORMAT
3D Parts and Assemblies
(in descending order of preference for XGR Technologies compatibility)

1. STEP (can be exported from most 3D CAD systems)
 *.STP or *.STEP

2. IGES
 *.IGS (Export 3D solids as "trimmed surfaces" or "surfaces" or "solids". Do NOT export 

as "wireframe”, also known as 3D curves, Bsplines, or parametric splines.)

3. Parasolid
 *.X_B for Binary
 *.X_T for ASCII text formats

4. SolidWorks (version 2001Plus or higher)
 *.SLDPRT, part files
 *.SLDASM assemblies files (need all individual part files contained within to load)

5. Pro/ENGINEER (version 2000i or higher)
 *.PRT.1 (or another number on the end) part files
 *.ASM.1 assembly files (need all the individual part files contained within to view)

6. IDF
 *.EMN AND *.EMP (need both files to correctly generate the 3D file)

7. ACIS (version 6.0 or lower)
 *.SAT

8. Unigraphics II (UGII) (version 10 or higher)
 *.PRT

2D Drawings
(Layouts)

1. Drawing Exchange Format
 *.DXF

2. AutoCAD Drawing (ACAD version 2002 or lower)
 *.DWG

3. SolidWorks (version 2001Plus or higher)
 *.SLDDRW (all the 3D solid model files must be provided in order to view the drawing)

4. Pro/ENGINEER (version 2000i or higher)
 *.DRW (all the 3D solid model files must be provided in order to view the drawing)

5. IGES
 *.IGS

6. Gerber
 We can accept some Gerber files. Specifics will need to be discussed case by case.
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Contact Information:
+1-302-669-9554

In November 2018 XGR Technologies acquired  
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patent holders.


