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IMPORTANT INFORMATION AND DISCLAIMERS

1. INTEL CORPORATION (AND ANY CONTRIBUTOR) MAKES NO WARRANTIES WITH
REGARD TO THIS NLX DOCUMENT AND IN PARTICULAR DOES NOT WARRANT OR
REPRESENT THAT THIS DOCUMENT OR ANY PRODUCTS MADE IN CONFORMANCE WITH
IT WILL WORK IN THE INTENDED MANNER.  NOR DOES INTEL (OR ANY CONTRIBUTOR)
ASSUME RESPONSIBILITY FOR ANY ERRORS THAT THE DOCUMENT MAY CONTAIN OR
HAVE ANY LIABILITIES OR OBLIGATIONS FOR DAMAGES INCLUDING, BUT NOT LIMITED
TO, SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, OR CONSEQUENTIAL DAMAGES
WHETHER ARISING FROM OR IN CONNECTION WITH THE USE OF THIS DOCUMENT IN
ANY WAY.

2. NO REPRESENTATIONS OR WARRANTIES ARE MADE THAT ANY PRODUCT BASED IN
WHOLE OR IN PART ON THE DOCUMENT WILL BE FREE FROM DEFECTS OR SAFE FOR
USE FOR ITS INTENDED PURPOSE.  ANY PERSON MAKING, USING OR SELLING SUCH
PRODUCT DOES SO AT HIS OR HER OWN RISK.

3. THE USER OF THIS DOCUMENT HEREBY EXPRESSLY ACKNOWLEDGES THAT THE
DOCUMENT IS PROVIDED AS IS, AND THAT INTEL CORPORATION (AND ANY
CONTRIBUTOR) MAKES NO REPRESENTATIONS, EXTENDS ANY WARRANTIES OF ANY
KIND, EITHER EXPRESS OR IMPLIED, ORAL OR WRITTEN, INCLUDING ANY WARRANTY
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTY OR
REPRESENTATION THAT THE DOCUMENT OR ANY PRODUCT OR TECHNOLOGY
UTILIZING THE DOCUMENT OR ANY SUBSET OF THE DOCUMENT WILL BE FREE FROM
ANY CLAIMS OF INFRINGEMENT OF ANY INTELLECTUAL PROPERTY, INCLUDING
PATENTS, COPYRIGHT AND TRADE SECRETS NOR DOES INTEL (OR ANY CONTRIBUTOR)
ASSUME ANY OTHER RESPONSIBILITIES WHATSOEVER WITH RESPECT TO THE
DOCUMENT OR SUCH PRODUCTS.

4. A LICENSE IS HEREBY GRANTED TO COPY AND REPRODUCE THIS DOCUMENT FOR
ANY PURPOSE PROVIDED THIS “IMPORTANT INFORMATION AND DISCLAIMERS”
SECTION (PARAGRAPHS 1-4) IS PROVIDED IN WHOLE.  NO OTHER LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY OTHER INTELLECTUAL PROPERTY
RIGHTS IS GRANTED HEREIN.

Copyright  1997 Intel Corporation.  All rights reserved.

Release 1.0, May 1997

† Other product and corporate names may be trademarks or registered trademarks of other companies, and are used only for
explanation and to the owners’ benefit, without intent to infringe.
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1. Objective

Within the NLX specification, several methods are suggested for electromagnetic interference (EMI)
grounding of the motherboard.  This paper describes one of these methods—the mechanical design
aspects of motherboard grounding clips.  For more suggestions about EMI concerns, consult either
the NLX EMC Design Suggestions or the NLX Chassis Design Suggestions.

2. Different Grounding Schemes

Three possible methods are used to ground the motherboard for EMI:

• Per the NLX specification, grounding to the chassis using the rear I/O shield
• Grounding using metal clips attached to the rails
• Grounding using EMI clips attached to the motherboard

3. Motherboard Grounding Clips

The EMI clips are snapped into slots on the secondary side of the motherboard.  When the
motherboard is assembled in the system, the clips provide an electrical ground contact between
motherboard and chassis.  The clips can be snap-fit or soldered to the motherboard (soldered is
preferred).  See Figure 1 for examples of three types of motherboard grounding clips.  Motherboard
vendors should supply EMI clips with the motherboard where needed.

Figure 1:  Motherboard EMI Clip Examples
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4. Design Example and Material
Recommendation

Figure 2 gives a design example with typical dimensions.  A typical material used for this type of
application is .010"/0.25MM half hard 301 stainless steel.  For good EMI grounding, the DC
resistance between clip contact points should be less than 2.5 mΩ (MIL-B-5087B).  This material
should provide sufficient spring tension to ensure contact with the chassis floor and be reasonably
compliant to allow easy insertion and extraction of the motherboard.

Figure 2:  Typical Ground Clip Design Example

Note:  Measurements are in inches.
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5. Motherboard Keep-out Area for EMI Clips

The motherboard should provide clearance for EMI clips around the attachment holes.  The footprint
in Figure 3 shows an example of the keep-out dimensions required for these clips on both sides of the
motherboard.

Figure 3:  Motherboard Keep-out Area for Clip

Note:  Measurements are in inches.
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6. Chassis Clearance

Three locations placed along the depth of the chassis running across the length of the board are
suggested for grounding.  Figure 4 shows these locations.  NLX allows for chassis-specific mounting
systems, but consideration needs to be made in the areas shown in Figure 4 for the motherboard-to-
chassis surface distance.  Because the distance between the lower surface of the motherboard and the
chassis bottom is critical to the function of the EMI clips, it is imperative that this be .313"/7.95mm
in the areas shown.  The chassis surface in these areas should be clean and free of paint or other
nonconductive materials.

Figure 4:  Chassis Keep-out Area for Clips
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