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ESDPrevention Best Practices

While all electronic products are
susceptible to damagecaused by ESD,
there are commonbest practices to
follow that will mitigate the damage
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Introduction

Electric static discharge(ESD)event occurs when
the electrical potential between two surfaces
becomesso great that a static charge moves from
one surface to another. A human body can gener-
ate a static charge, by rubbingagainst something
such as walking across a carpet. Andwhen an
electrically chargedbodycomes into close proxim-
i(? to electronic componentsor a metal surface, a

ischarge can occur. This discharge is an everyday
experience often felt as a slight e?ec:trical shock
when touching doorknobs or metal shelves or
even other people.

The prevention measures to mitigate any damage

caused by ESDbasically falls within two categories.

Onemust either prevent the buildup of a static
charge, or redirect the ESDaway from anything it
can cause damage.
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Proper ESD handling of
Amulet products

All electronics must be handledin a manner that
prevents electrostatic discharge(ESD)from dam-
agingthe components.In fact the majority of the
damageattributed to ESD, happens during the
physical handling of the electronic device.

The best way to avoid ESDdamageis to keep the
electronics at the same potential as the surround-

ing. Meaningthat the most important prevention

measures entail electrically groundingthe elec-
tronics and any and all things cominginto contact
with the electronics. The followingare standard
operating procedures that should be followed
when handling or operating any of Amulet's dis-
play products.

1. ESDwrist straps should be snugglyworn at all
times with the other endtied to a goodearth
ground.

2. ESDsmocks should be worn so regular cloth-
ing cannot build up any electrical potential.

Clothingmade of synthetics will generate more

static charge over a cotton blend.

3. ESDprotective flooring and ESDprotectic mats

must be utilized. The mats and flooring needto

be connected to earth ground.

a. All work surfaces such as desks or workbenches

need to be connected to earth ground.

5. Removingany Amulet display products from it's

anti-static bagshould be done in an ESDpro-
tected area.

1

Amulet



2 | ESDPrevention Best Practices

Circuit Design

Atypical ESDwaveform looks like this when a
large sudden voltage is applied.
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Voltage rangesfrom 4kVto 15kV for air discharge,
and 2kV to 8 kV for contact discharge. It is this
peak current that must be reducedin order to
mitigate any ESDfailure. Transient voltage sup-
pressors is commonly used in circuit designfor
ESD protection.

In the designof Amulet display modules, one area
to particularly pay attention to is the interconnect
between the touch panel controller and Amulet's
GUI processor. Acommonelectrical path which
can cause visual anomalies from an ESDevent is
from the display touch area to the Amulet chip.

In a touch implementeddisplay it is imperative to
always communicatethe correct x/y coordinates
without interruption. To mitigate this type of
effect, utilizing zener diodescan effectively clamp
the voltage from reaching a dangerouslevel. A
single TVSarray can be usedto protect the critical
touch coordinate pins, X+, X-, Y+,and Y-.

An example of a TVS array utilized by Amulet
Technologiesis the TVS diodearray from
Littlefuse, part numberSP1001-04.This part offers
protection up to +15kVof contact discharge and
+30kVair discharge. This level of protection sur-
passes the level 4 requirement of IEC 1000-4-2.

The following table shows the different levels for
IEC 1000-4-2.

Amulet

Level Test Voltage, kV Test Voltage, kV Air
Contact Discharge Discharge
1 2 2
2 4 4
3 6 8
4 8 15

Further ESDmitigation can be achieved by add-
ing decouplingcapacitors to the X+,X-, Y+,and
Y- connectors of the touch panel.

The figure below is from Amulet’s reference sche-
matic implementing the use of decouplingcaps
and the Littlefuse diodearray on the analogto
digital signals which connect to the touch panel.
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Another area of concern in terms of ESD protec-
tion are any high speedsignal connectors. An ESD
event can easily effect the communication signals.
The use of TVS devices and ferrite beadson the
USB data signals have been a long known practice.
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Astandard circuit designrule implements the use
of decouplingcapacitors to the supply voltage pin
and groundpin. The placement of the capacitors
should be closest possible to the pins. The main
reason why bypass capacitors are used is to filter
out high frequency noise and glitches from DC
voltage.

The figure below is taken from an Amulet refer-
ence schematic which shows how the power is
distributed from a 5V source to the Amulet chip.
In this particular case, the 5V source is the USB
power.
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Board Design

ESDevents will always travel the lowest resistance
path to ground. Providing a path away from sensi-
tive signalsis yet another meansto mitigate any
negative effects from ESD. Many things can be
ir}:wplemented during board design to accomplish
this.

With Amulet display modules, several fundamen-
tal design concepts have been implemented to
provide an electrical path for the ESD.

1. Provide a low impedance groundin the PCB
designso an electrostatic discharge can flow
directly to earth ground.

2. Make sure to separate earth groundfrom
the digital signal groundor any signal return
ground. The goalis to have any ESDevent
dischargethrough earth groundand not find a
path to the digital signal ground.
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3. Connectany TVS devices to earth ground, mak-
ing sure the earth groundtraces are thick in
order to reduce the parasitic inductance. Make
sure to place the TVS device as close to the the
potential source of the ESD.

4. Make sure to implement a solid connection
from the metal enclosure of the displayto
earth ground. Essentially the metal enclosure
acts as a shield in which the ESDwill dissipate
and travel to earth ground.

The figure above is an example of Amulet's PCB
designsutilizing the fundamental designconcepts
previously covered.

1. Largeearth groundtraces

2. TVS devicetied to earth ground

3. Three groundingclips which make solid con-
nection to back of metal enclosure of display.




System Level Design

The final recommendationpertains to the housing
of the display module. The overall system design
should allow for the PCBearth groundto dissipate
the ESDcurrent into the groundof the overall
enclosure. Rememberthat any design consider-
ation which allows the current spike associated
with the ESDevent, to travel away from the cir-
cuitry of the display module, is desirable.

The previous PCBlayout figure clearly shows that
the 4 mounting holes are tied to the earth ground.
This layout was intentional allowing for the system
designer easy access to the module earth ground.
When mounting the display assembly to the chas-
sis, it's recommendedto attach wires from the
mounting screws to the earth/chassis groundof
the enclosure.

AN-146301 |

Amulet

S



Tel (408) 374-4956

Fax (408) 374-4941
http://www.amulettechnologies.com
sales@amulettechnologies.com
support@amulettechnologies.com
1475 S. Bascom Ave., Suite 111
Campbell, CA 95008 USA

Disclaimer:The information in this documentis provided in connection with Amulet Technologies, LLC(Amulet) products. No license,
express or implied, to any intellectual property right is granted by this documentor in connection with the sale of Amulet products.
EXCEPTAS SETFORTHIN AMULET'S TERMS AND CONDITIONSOFSALE WHERE AMULET IS THE SELLER, AMULET ASSUMES NO LIABILITY
WHATSOEVERAND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING TOITS PRODUCTSINCLUDING, BUT
NOTLIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.

IN NO EVENT SHALL AMULET BE LIABLE FORANY DIRECT, INDIRECT, CONSEQUENTIAL PUNITIVE, SPECIAL ORINCIDENTALDAMAGES
(INCLUDING, WITHOUT LIMITATION, DAMAGESFORLOSSAND PROFITS, BUSINESS INTERRUPTION, OR LOSSOFINFORMATION) ARISING
OUTOFTHE USE ORINABILITY TO USE THIS DOCUMENT, EVEN IF AMULET HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
Amulet makes no representations or warranties with respect to the accuracy or completenessof the contents of this documentand
reserves the right to make changesto specifications and product descriptions at any time without notice. Amulet doesnot make any
commitment to update the information contained herein. Unless specifically provided otherwise, Amulet products are not approvedfor
use in automotive applications, medical applications (including, but not limited to, life support systems and other medical equipment),
avionics, nuclear applications, or other high-risk applications(e.g., applications that, if they fail, can bereasonably expectedto result in
significant personalinjury or death).



