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DMD HANDLING AND CLEANING SPECIFICATION
PURPOSE

Define minimum precautions to protect DMD products from Electrostatic Discharge (ESD).
Provide DMD handling guidelines and provide correct methods for cleaning the glass of the
DMD.

SCOPE

This specification applies to al operations in which DMD products are used. Reference
EIA-JESD 625A (Requirements for Handling Electrostatic Discharge- Sensitive ESD
Devices) for additional information.

DEFINITIONS

ANTI-STATIC MATERIAL: Materia that minimizes the generation of static charge when
rubbed against itself, or when separated from itself or other similar materials.

CONDUCTIVE MATERIAL: Material having a surface resistivity of less than 10 x 10°
ohms per square.

EARTH GROUND: A metal pipe or metal rod inserted a minimum of 1 meter (3 feet) into
the earth.

ELECTROSTATIC DISCHARGE (ESD): A transfer of electrostatic charge between bodies
at different electrostatic potentials caused by direct contact or induced by an electrostatic
field.

ESD GROUND: Either an earth ground or athird-wire ground.

INSULATIVE MATERIAL: Materia having a surface resistivity equal to or greater than
10 x 10™ ohms per square.

IONIZER: Equipment that generates positive and negative ions, either by electrostatic
means or by means of a radioactive energy source (such as polonium 210), and distributes a
layer of ionized air over awork areato neutralize static charges.

STATIC-DISSIPATIVE MATERIAL: Materia having surface resistivities between
10 x 10°and 10 x 10" ohms per square.
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SURFACE RESISTIVITY: The resistance between two electrodes forming opposite sides of
asguare. It is measured in ohms-per-square, and the size of the squareisimmaterial. Other
generally accepted terms for surface resistivity include sheet resistance or sheet resistivity.

THIRD-WIRE GROUND: The ground wire of athree-wire system with contact made only
at the receptacle.

EQUIPMENT

4.1 Genera Requirements

411

41.2

4.1.3

414

415

All equipment, tools, fixtures and handling aids used for processing, handling,
or storing of ESD-Sensitive (ESDS)products shall be made from conductive
or static-dissipative material. Where conductive or static-dissipative material
can not be used, antistatic solution can be used as a means to reduce static
charge generation. During application of any antistatic solutions, the
guidelines below must be followed:

- Use approved antistatic solutions only. They must be free of reactive
elements (such as chlorine, phosphorus, sodium, etc...) Antistatic
solutions must not contaminate ESDS devices.

- The solution must be re-applied to insure that the equipment, fixtures,
tools, etc., generate less than +/-100V potential when rubbed vigorously
with any insulative material (the frequency of once/day is
recommended).

- Antistatic solutions should not be applied when devices are directly
exposed to spray mists.

All flooring in the manufacturing area shall be conductive or static-
dissipative.

All conductive or static-dissipative storage racks, fixtures, etc. shall be
connected to ESD ground through a 1 megaohm +/- 10% resistor.

Note: Storage racks where any ESDS product is stored in compliance with
section 5.6 do not require grounding.

All grounding for work surfaces, racks, equipment, etc. shall meet all local
safety codes and/or requirements.

Any temporary connection used to ground any work surface, rack,
equipment, etc. shall be of a snap or plug-and-socket type.
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4.2

4.3

4.1.6

4.1.7

4.1.8

All electrical equipment used at the work station shall be hard grounded
(third-wire grounded). Small hand tools such as tweezers, may be grounded
viathe operators.

Any electrical equipment located on the work surface shall be hard grounded
(third-wire grounded) and shall also be isolated from the work surface.

It is strongly recommended that a qualified safety engineer perform a safety
review of all new or modified ESD ground connections prior to their initial
use.

Work Stations

421

4.2.2

4.2.3

Wrist straps shall be connected to ESD ground through a 1 megaohm +/-
10% resistor. A workstation monitor which constantly monitors the
resistance of the workstation, operator, and wiring connections and alarms
when connections are broken or missing (for example, the 3M Workstation
Monitor model 720) isrequired at all work stations where ESDS materials
are being handled. Static-dissipative work surfaces, and conductive or
static-dissipative floor mats shall be connected to ESD ground through a 1
megaohm +/- 10% resistor.

An ionizer shall be used at each work station. There shall be no static-
generating materials at the work station, and a conductive static-dissipative or
antistatic smock shall be worn by the operator.

A ceiling ionizer is sufficient for the work station provided that thereis no
obstruction between it and the work surface where ESD sensitive materials
are being handled (such as under a hood).

Operators who are handling DMD devices shall wear awrist strapin
accordance with section 4.3 and heel straps in accordance with section 4.4.

Wrist Straps

43.1

4.3.2

Wrist Straps shall be connected to an ESD monitor for continuous

monitoring.

When the wrist strap is connected to the static-dissipative mat:

a) it shall be connected to the same metallic button or the contactor used to
ground the mat.

b) thismay result in the wrist strap being 2 megaohms +/- 10% above
ground, which is acceptable.
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4.4

4.5

4.3.3  Wrist strap shall be worn snugly around the wrist to ensure continuous
electrical contact with bare skin.

434  Wrist straps shall be checked daily to ensure that proper grounding is

maintai ned.

Heel straps

44.1  Two hed strapsor conductive shoes shall be worn when handling ESDS

products.

442  Hed strap cups shall solidly contact conductive flooring. The tab (contact
ribbon) shall be worn inside the sock, ensuring continuous electrical contact
with bare skin.

443  Hed straps or conductive shoes shall be checked daily to ensure that proper
grounding is maintained.

lonizers

451  Forced-air, table-mounted ionizers shall be located so that devices are:

a) within a 1.3 meter (4-foot) arc measured by avertical line from the face
of the ionizer and 45 degrees on either side of thisline, and
b) at least 0.3 meter (1-foot) away from the ionizer.

45.2  Allionizing units shall be located in a position to limit charge-buildup in the

device-handling area of the work station to +/- 100 volts.

453 Itisrecommended that all ionizers be approved by a qualified safety
engineer prior to implementation.

454  Anyionizerswith radioactive elements shall meet the conditions of
Appendix A.

455  Thefollowing checks on the ionizers (work station ionizers only) shall be

performed:

a) Onamonthly basis, check for proper operation of the ionizers with the
'quick check’ procedure (or equivalent) described in appendix C.
b) On asemi-annual basis, check, as a minimum, for proper ionization
output, ionization balance, and el ectrode cleanliness according to
manufacturer'sinstructions. Record of the checks shall be maintained.
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5. Specific Handling Requirements

the

51

52

5.3

54

55

5.6

All equipment, tools, etc. used shall meet the requirements of section 4.1.
Static free work station shall be used per section 4.2.

All manual processing or handling of ESDS products shall be performed at static-free
work stations.

Before using a static-free work station, the operator shall:

a) check that the wrist strap is connected correctly.
b) if work station ionizer isused, check that it is switched on and properly
positioned to aim at the devices and operator’s hands.

An antistatic, static-dissipative, or conductive smock must be worn where ionizer is
not present. Long-sleeved garments must be completely covered by the smock, except
at the neck area.

ESDS products shall be stored and/or transported between static-free work stationsin
an enclosed conductive container. Do not transport the DMD device without such a
container, even for short distances. The DMD container must keep the device
stationary during transport. The container can only be opened at a static-free work
station when the container isin contact with a properly grounded static-dissipative
surface. The surface must be sturdy and as close to the process as possible.

5.6.1  Never touch the inside of the DMD device container. Handle the lid gently.
Do not allow the lid to flip open or slam shut.

5.6.2  Always hold the device container with 2 hands at chest level, away from the
body and with afirm grip. Handle the carrier gently and in such away that
the devices within do not make noise.

5.6.3  Keepthe device container closed and locked except when actively removing
or replacing devices. This prevents particles from accumulating inside
container.

5.6.4  Alwaysensurethe container lid lock isin the locked position and is
operating correctly before transporting the devices.

5.6.5 Beaware of and avoid obstacles and other people while transferring device
containers.

5.6.6 Itisrecommended that only 2 DMD plastic totes be carried at atime to
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reduce the risk of handling damage. If several containers must be

transported,

5.7

5.8

5.9

5.10

511

512

5.13

use an approved carrier cart.
5.6.7  Carriersmust be stored in designated areas only.

5.6.8 Do not place anything inside the container with the devices except for
approved packaging material.

5.6.9 Do not alow any object to come in contact with the glass of the DMD
device.

5.6.10 Do not write on top of a device container full of devices.
5.6.11 Useclean device containersonly.

Any operation performed on ESDS product at a static free work station should be such
that the item:

a) remainsin contact with the work surface as much as possible, and
b) does not touch any electrical equipment.

Clean antistatic or conductive gloves or finger cots must be worn at all times when
handling DMD devices. Replace gloves and finger cots when they are dirty or
damaged.

Extreme caution must be used when handling DMD devices to ensure that the glass
areais not touched or scratched. Handle the DMD device by the package edges only.

Avoid any movement over the DMD device window. Do not lean over the DMD
when the window portion of the DMD isfacing up. When reaching for aDMD, avoid
any movement over other DMDsin the carrier.

Remove the DMD device from the carrier gently. When putting the DMD into the
carrier, use caution. Do not drop the DMDs into the carrier. Ensure that the DMDs
are well seated in the carrier.

Touching of leads or contacts should be avoided, whenever possible, even though the

operator is properly grounded. Cleaning the window of the DMD device should only

be performed per approved procedures (see Appendix D), since the rubbing motion of
the cleaning may generate ESD charges.

Clothing other than approved conductive or static-dissipative garments shall not be
allowed within 150 mm (12 inches) of ESDS product which is not protected in an
appropriate conductive container.
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or

5.14 Itistheresponsibility of the operator and the area supervisor to ensure that the static-
free work areais clear of unnecessary static hazards such as ESD generating plastic
materials. All work-related items, including log book, tools, and device containers
must be those approved for use at the static-free work station.

Identification
6.1 For static controlled areas, al entrances shall:

a) clearly identify that the areais static controlled, and
b) givewarning that static can damage components.

6.2 Signsused shall be of consistent design and color.

Note: Suggested design for an entrance sign can be found in Figure 1, Appendix B.
Other designs may be used as appropriate, provided the proper information is
conveyed.

6.3 For isolated static-free work stations, each work station shall be adequately identified
per paragraphs 6.1 and 6.2.

6.4 Each box of finished ESDS product and any other box in which these boxes are
packed shall have alabel attached to warn that the contents are static sensitive. The
label shall clearly indicate by words and symbols that ESDS devices are inside the box

and that the box cannot be opened except at a designated ESD protected area
workstation.

Note: Suggested design for alabel can be found in Figure 2, Appendix B. Suggested
color choiceis black symbols on ayellow background. Other designs may be used as
appropriate, provided the proper information is conveyed. However, any customer
requirements for ESDS identification have precedence over those of this specification.

Monitors
Compliance monitors shall be performed per the following minimum frequencies. Any
deficiencies shall be corrected before processing any further products. Records of monitors

shall be maintained.

7.1 Onaweekly basis, al applicable manufacturing areas shall be monitored for the
following:

a) ESDS product only handled at approved work stations as per this specification.
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b) visual inspection for correct use of wrist and heel straps.

c) each wrist strap grounding connection istested to alimit of 1 megaohm +/- 10 %.

d) ionizers switched on and properly directed across the work surface.

€) proper use of conductive or antistatic smocks, where applicable.

f) no static generating materials in specified areas.

g) check static voltageto limit of +/- 100v on operators, products, tools and materials
at work stations,

7.2  Onamonthly basis, all applicable manufacturing areas shall be monitored for the
following:

a) each static-dissipative work surface and static-dissipative floor mat connected to
ESD ground through a 1 megaohm +/- 10% resistor per section 4.2.1.

b) conductive floor mats connected to ESD ground, testing to a limit of 1 megaohm
+/- 10 %.

C) proper operation of ionizers with the ‘quick check’ procedure (or equivalent)
described in Appendix C.

7.3 Onagquarterly basis, all applicable manufacturing areas shall be monitored for the
following:

a) point-to-point resistance of 100 kohms to 2.0 megaohms for conductive floors.
b) point-to-ground resistance of 100 kohms to 2.0 megaohms for conductive floors.

Training

All personnel who handle or process static sensitive products shall receive suitable training
prior to such employment, and every 12 months thereafter. Thistraining shall include the
following as a minimum:

a) ESD and DMD handling training
b) Actual applicationsin the work area.

Training records shall be maintained. Asaminimum, training records shall contain dates of
training, length of training session, topics covered, and the name of the trainer.
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Appendix A

IONIZERS WITH RADIOACTIVE ELEMENTS

A.1 Thefollowing instructions are recommendations only and shall not supersede any company

policies, local or national laws or other regulations.

A.2 If ionizers using radioactive elements are used:

a) they shall be handled in accordance with local laws and regulations.

b) al caution and warning labels shall be heeded.

c) theradiation safety office shall be notified before purchasing or leasing a radioactive

unit.

A.3 A person within each operation or site, working with the site safety engineer, shall be

appointed by the operation or site manager as having total responsibility and accountability

for radioactive units.

a) that person shall be responsible for fan-out communications regarding how the elements
are to be treated and how to keep the radioactive source material isolated, attached to the

element, and out of the room environment.

b) theinformation shall be communicated to al new employees working in the facility, and

shall be reviewed with all involved personnel annually thereafter.

A.4 The elements shall not be exposed to any chemicals to ensure that the bonding agents holding

the elements together will not be degraded.
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Appendix B

SAMPLE ESD SIGNSAND LABELS

Figurel. ESD Sign

CAUTION
STATIC CAN DAMAGE COMPONENTS

HANDLE ITEMSONLY IN ACCORDANCE WITH ESD SPECIFICATION

Figure2. ESD Label

CAUTION
(Triangle
(Symboal ELECTROSTATIC symbol,
circle SENSITIVE DEVICES line
with through
arrows) DO NOT OPEN OR HANDLE hand)
EXCEPT AT A
STATIC-FREE WORK STATION
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Appendix C

IONIZER 'QUICK CHECK’

C.1 Equipment / Materials

a) electrostatic voltmeter
b) sticky plastic tape (for example, transparent adhesive tape)

C.2 Assurethat theionizer to be checked is turned off and that al other ionizersin the area are

either turned off or positioned so that they do not affect the ionizer being checked.

C.3 Prepare two (2) pieces of tape asfollows:

a) cut two pieces of tape approximately 10 cm (4 inches) in length.

b) fold over each end of one piece of tape (sticky side to sticky side), approximately 1 cm

(0.5inch) to create pull tabsfor step d.

c) stick the two pieces of tape together (sticky side of tabbed tape to the non-sticky side of

non-tabbed tape).

d) separate the two pieces of tape using afast, even pull, thereby creating one piece of tape
charged to approximately +1000 to +2000 volts and the other charged to approximately

-1000 to -2000 volts.

C.4 Place the positively charged piece of tape 0.3 - 0.5 meter (1 - 1.5 feet) directly in front of the
ionizer to be checked. Turn on theionizer for 30 - 35 seconds, then turn it off.

C.5 Measure the electrostatic charge on the tape. Acceptable voltage level is 0 +/- 50 volts.

C.6 Repeat the stepsin paragraph C.4 through C.5, except use the negatively charged piece of

tape.
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Appendix D

DMD Window Cleaning Procedure

D.1 Purpose

To remove contaminants such as smudges, fingerprint oils, or foreign materials from the
DMD window.

D.2 Materials
D.2.1 Forced lonized Air ( regulated to 35 +\- 5 Ibs and extremely clean.)
D.2.2 Antistatic or conductive finger cots or gloves
D.2.3 3X Magnification Lens
D.2.4 Microfiber Cleaning Cloth, examplesinclude“ Mikros’ from Crystal Optical, 11620
Trask Avenue, Garden Grove, CA, 92843, 1-800-766-8228), or “Anticon-100" from
Controlled Environment Products Inc. 3605 N.E. Kimball Dr, Kansas City, Mo.
64161, phone 1-800243-7404 or equivalents
D 25 Texwipe, TX811 Optical Pad or equivalent, Texwipe Corp.
D 2.6 Acetone
D 2.7 High quality cotton swabs
D 2.8 High intensity light source or high florescent light source
D.3 Procedure
D.3.1 Genera Instructions
D.3.1.1 All cleaning of optical surfaces shall be performed with the appropriate

cleaning method only. Exception to these methods must be approved in
writing by Texas Instruments Production or Customer Engineering.

D.3.1.2 Inall cases, the least aggressive cleaning method shall always be tried first. If
the least aggressive cleaning method does not remove the contaminant then
proceed to the next level of cleaning method.
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D.3.2 Specific Instructions

D.3.2.1 All ESD handling precautions outlined in this document must be observed

when cleaning the DMD.

D.3.2.2 The DMD shall be placed glass-up on an ESD dissipating work surface and
held firmly. After each cleaning attempt, inspect the DMD window under
magnification in awork areawith diffused fluorescent lighting to ensureit is
clean. If itisnot clean, repeat cleaning procedure as required.

D 3.2.3 Theleast aggressive cleaning method isto use Forced lonized Air. The

lonized Air used must be extremely clean. Thiswill requirein-line filters on

the air hose. Gently blow off the glass surface of the DMD.

D 3.2.4 If thisdoesnot remove the contaminant from the glass then proceed to the

next cleaning level described in paragraph 3.2.5.

D.3.2.5 With the Microfiber Cloth the recommended method is to start in the center

of the DMD glass window, wipe lightly toward the outer edge with one

continuous stroke. Rotate the DMD 180 degrees and obtain a clean area of
the Microfiber Cleaning Cloth. Again, start in the center of the DMD and
wipe toward the outer edge with one stroke. Inspect the glass and repeat if

necessary.

D.3.2.6 If contaminants remain on the glass after cleaning, proceed to next level of

cleaning method described in paragraph 3.2.7. For applications where
extremely stringent cleaning is required proceed to paragraph 3.2.8.

D.3.2.7 The most aggressive cleaning method is awet wash. This method uses a
liquid such as Acetone or Alcohol with DI water. The alcohol with DI water

comes prepackaged such as products from the Texwipe Co, TX—811 or

equivaent. These optical pads are optic quality clothes that are soaked in
alcohol with DI water. If Acetoneis used it will require ahigh quality cotton
swab or awipe to apply the liquid to the glass surface. Care must also be
taken to ensure the Acetoneis clean and isin adispenser that will not pick up
moisture from the air. If Acetoneisin an open air container then it must be
discarded after one week because it will pick-up moisture from the air. The
recommended method is aways to start in the middle of the glass and wipe
towards the outer edge of the DMD. Rotate the assembly 180 degrees and
again start in the center of the DMD glass and wipe towards the outer edge of
the device. On each wipe use an un-used area of the swab or optical pad for

the wiping action.
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D 3.2.8 For Acetone specific applications where extremely stringent cleaning is
required the following steps are suggested as guidelines. For cleaningaDMD that is
not installed in a system refer to paragraphs 3.2.8.1 through paragraphs 3.2.8.8.

D 3.2.8.1 Fold awipe (i.e., Anticon-100) at |least twiceto have severa
layers. Dampen the wipe with acetone.

D 3.2.8.2 First wipe the pump to clean thelid, discard the wipe. The pump
ought to be cleaned periodically during the day.

D 3.2.8.3 Obtain a new wipe, fold twice and dampen with acetone. With
the DMD™ in the fixture wipe the gold portion of the DMD ™ without
letting the wipe touch the glass. This action removes potentially damaging
abrasives. Discard the wipe.

D 3.2.8.4 Obtain a new wipe, fold twice and dampen with acetone. Slowly
wipe the glass surface from the center out, at arate such that the acetone
evaporates within 1/8 inch of the wipe.

D 3.2.8.5 Fold the wipe over to expose a clean section of the wipe or
obtain a new dampened wipe. Slowly wipe the other half of the glass
surface from the center out, at arate such that the acetone evaporates within
1/8 inch of the wipe. Discard the wipe and inspect the DMD™.,

D 3.2.8.6 Obtain a new wipe, fold twice (do not dampen with acetone) and
wipe the surface of the DMD™ from one end to the other, starting with the
edge of the glass. Discard the wipe.

D 3.2.8.7 Inspect the DMD™ to ensurethat it is clean. Repeat paragraphs
3.2.8.1 through 3.2.8.6 if necessary.

D.3.2.9 For Acetone specific applications where extremely stringent cleaning is
required the following steps are suggested as guidelines. For cleaningaDMD that is
installed in a system with an aperture refer to paragraphs 3.2.9.1 through paragraphs
3.29.7.

D 3.2.9.1 First try to blow the particle off using clean compressed ionized
air or a‘puff’ ball. Continue if this does not work.
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D 3.2.9.2 Place the assembly onto a firm surface such that the DMD glass
is facing up and no damage to the glass will result.

D 3.2.9.3 Dampen aclean cotton swab with acetone. Holding the swab
near the tip and at a 90degree angle to the glass, quickly and firmly swipe
back and forth many times across the glass from one edge of the aperture to
the other covering the entire area. Discard the swab.

D 3.2.9.4 Obtain a second clean dry swab (do not dampen with acetone).
Rotate the assembly 90 degrees. Hold the swab the same way and quickly
and firmly swipe back and forth across the glass from one edge of the
aperture to the other covering the entire area. Discard the swab.

D 3.2.9.5 Obtain athird clean dry swab (do not dampen with acetone).
Rotate the assembly 90 degrees again. And repeat paragraph D3.2.9.4.

D 3.2.9.6 Using clean compressed ionized air, blow any particles and or
cotton fibers off of the glass surface.

D 3.2.9.7 Inspect the assembly and repeat paragraphs if necessary.

D 3.2.10 Follow-up all wet cleanings with the microfiber cleaning cloth (per
paragraph 3.2.5) except that described in paragraph 3.2.9 to ensure no residue
isleft on DMD glass. Inspect the glass and repeat if necessary.

D.3.3 Quality
D.3.3.1 Cleaned optical surface shall be free of streaks, spots, fingerprints, and lint,

when viewed under diffused fluorescent lighting with a 3X magnification
lens.
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