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Material contained in this publication is in the
public domain and may be reproduced, fully or
partially, without permission of the Federal
Government. Source credit is requested but not
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The microetectronics industry employs about
180,000 workers nationally. Of these, about 95,000
are employed in the manufacture of semiconductor
components and integrated circuits; about 60,000
are employed in the production of capacitors,
resistors, and condensers; the balance
manufacture miscellaneous electronics products.

The popular impression of this high-technology
industry is of employees wearing white suits in
clean, bright, comfortable workplaces. Although
accurate in many cases, many of the high-tech
workers in this industry risk exposure to a wide
variety of hazardous substances. Scientific studies
conducted in the United States and Europe have
identified numerous hazardous conditions and
resultant high rates of occupational ilinesses within
the industry.

Many microelectronics production processes
involve chemical interactions, chemical cleaning,
and various light and radiation exposures. Most
work is completed on an assembly line with a very
fine level of detail and precision. Hazards range
from acute and chronic exposures to toxic
chemicals, to radiation and electric shock, and to
stress and fatigue. '

Briefly, hazards can be categorized as resulting
from exposure to solvents, alkalis, metals, gases,
vapors, radiation, and from workplace stress. In
addition, other potential hazards that employees
and employers should be aware of include falls,
overexertion, sprains/strains and injuries from
stationary objects or from being caught in, under,
or between objects.

This publication is designed to encourage
electronics industry employers to review and
strengthen overall safety and health precautions to
guard against workplace accidents, injuries, and
ilinesses. It contains discussions of the various
hazards in the industry and the various means of
controlling them to protect exposed workers.
Control measures may be reviewed by Compliance
Safety and Health Officers (inspectors) of the
Occupational Safety and Health Administration
(OSHA) during workplace inspections to evaiuate
employer safety programs, particularly in the areas
of accident prevention and emergency response.

This publication also includes a list of acutely toxic
chemicals whose presence in the workplace should
signal the need for stringent safety and health
measures to protect workers (see Appendix).

Although the following discussions focus on the
conditions and processes found in the electronics
industry, including (but not limited to) firms in
Standard Industrial Classification (SIC) 3674
(Semiconductors and Related Devices) and 3679
(Electronic Components), they are written for a
variety of workplaces that produce similar
industrial and consumer products.

OSHA also publishes a manual entitled, “How to
Prepare for Workplace Emergencies” (OSHA 3088),
which can help any type of business in developing
an emergency plan. A single free copy may be
obtained from any OSHA Regional Office, listed in
this publication.



Potential Hazards

in this moustry prOOUCIIOﬂ workers are those most
frpmnpnflv expnosed to hazardous conditions
Nearly every production job involves the use of
chemicals for cleaning, stripping, or degreasing

parts and equnpment Maintenance personnel who
enter enclosed or confined spaces are also

exposed to toxic substances.
Solvents

Solvents are used to dissolve various materials.
Those commonly used include trichloroethylene,
toluene, acetone, methylene chloride,
perchioroethyiene, giycoi ether, isopropyi aicohol,
chloroform, xylene, and freon. Exposure occur
by skin absorptlon and by mhalatlon. Skin
exposure may result in dermatitis or skin rash,
edema or swelling, and blistering. These exposures
can result from chemical splashes and spills, from
directly immersing one’s hands into solvents and
chemicals, from contact with solvent-soaked
ciothing or soivent-wet objects, and from the use of
;mprnpar pnrcnnal nrotective nqnnpmnnt Solvents

can dissolve the body s natural protective barrier of
fats and oils leaving the skin unprotected against
further irritation.

In addition, the inhalation or absorption of solvents
may affect the central nervous system, acting as
depressants and anesthetics causing headaches,

Al Aray uennae dizzinoce
nausea, Growsiness, aizziness, UUIIIHIaIIItS Of

irritation, abnormal behavior, general ili-feeling,
and even unconsciousness. These symptoms
should be viewed as visible signs of potential
disease. Excessive and continued c;\pOSdfe {0}
certain solvents may result in liver, lung, kidney,

and reproductive damage, as well as cancer.

Acids and alkalis are used for electroplating,
soldering, makmg fluxes, crystal polishing, and
metai pickiing. These substances may cause
serious burns if they are splashed into the eyes or
onto the skin. If vapors or mlsts are inhaled, they
may result in a burning of the linings of the nose,

mouth, throat, and iungs.

Metals

Metals are used for electroplating, etching,
soldering, bonding, sealing, crystallizing,
depositing, and metallizing. Employees are
exposed to metals primarily by skin contact and by
inhalation of metal dusts and fumes. Exposure may
cause headaches, general ill-feeling, anemia,
central nervous system and kidney damage, and
reproductive problems, as well as cancer.

Gases

Gases are utilized in doping and crystal growing,
and may combine with other substances to
produce toxic gases such as phosgene, ozone, and
carbon monoxide. Workers can be exposed to
these gases if there are leaks in machines or
enclosures. Potential exposure to gases occurs
through inhalation. Such exposure may produce
eye d::mnm: hpndarhpc th\/prmn tiredness,

Plastics and resins are part of several high tech
processes. Inhalation or skin contact may occur
when curing resins; cutting, heating, or stripping

grinding, or emuung a hardened

product. Exposure to these substances may result
in skin rash and upper respiratory irritation.

wires: or cutting. arindi
Wwiilco, wvi \Ju\\IIIB

PCBs are used as insulators in some electrical
equipment and present a potential hazard to

..... o
workers. Exposures to PCBs may cause skin

disorders, digestive problems, headaches, upper
respiratory irritations, reproductive problems, and
cancer.
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epoxy resins and other piastics, in wire coatings or
electrical insulation, and in printed circuit boards.
Uncontrolled exposures may produce skin and
upper respiratory irritations and, in the case of

asbestos, cancer.

Additional Hazards
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repetltlve and monotonous detail work, overtime
and work speed-ups, as well as from lifting,
improper sitting, and nrnlnnnpd emndmn
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Noise Exposure The employer must monitor
noise exposure levels whenever empioyees are
exposed to noise at or above 85 decibels (dB)

Aaynramad Anvar Q wnrkina hAanira__that Q_hAiir
avoiaycu Uvol O WUInRlNYy ||UUI°_lllal ID all =1Iuul

time-weighted average (TWA). Employees or their
representatives are entitled to observe monitoring
procedures and they must be notified of the

Pyt

chullb

Audiometric testing must be made available to all
employees who are exposed at or above levels of
85 dB over an 8-hour TWA, and the audiometric

testing follow-up should indicate whether hearing
loss is being prevented by the employer’s hearing

conservation program.

Hearing protectors must be available to all workers
exposed to a TWA of 85 dB or greater at no cost to
the employees, and employers must assure that all
em ployees EXDOSEQ to or above the equwalence 01
8-hours of noise of 85 dB use them. Workers must

be trained at least annually in the effect of noise, in
the purposes, advantages, and disadvantages of
various types of hearing protectors as weii as in the
selection, fit and care of protectors, and the

SCICLLUn [S4482851 280

purpose and procedures of audlometnc testing.

Eiectric Shock Eiectricity traveis in ciosed
circuits, normally through a conducter. Shock

occurs when the body becomes a part of the
electric circuit. The current must enter the body at
one point and ieave at another. Shock normaily

neotire in nne nf throe wave Tha narean miict
VewLuUuio il VIie i L1l oo vvayo. LR A~ '.Jcl ST THTuoL

come in contact with (1) both wires of the electric
circuit, (2) one wire of an energized circuit and the
ground, (3) or a metallic part that has become
YAt gy haina rantant wwith on anarnizad wira

[NAWAY Uy WTitly Ill Lutitaul willl ail Tlicl 4icou wiilc,

while the person is also in contact with the ground.

Employees and others working with
equipment need to fol iow safe work
These include deenergizing electrica quipment
before inspecting or maknng repairs, us ng
electricai tools that are in good repalr using good

judgment when working near energized lines, and
using appropriate protective equipment,.

| ridt cLtl =i L)

Carpal Tunnel Syndrome The carpal tunnel

syndrome {CTS) is a disorder of the hand which
can afflict circuit board assemblers. The carpal

tunnel is a channel in the wrist through whlch the
median nerve and nine tendons pass. Flexing and

extending the wrist moves the tendons back and
forth nn:un:f the rannl which can cause irritation

(RO RE T var YWilivil VAL WAUST nnilauune

and swellmg of the tendons. This, in turn, causes
pressure against the median nerve. This nerve
entrapment at first commoniy causes numbness

and tinaling in tha finaertine A freaiiant symntom
anga ungiing in tne nngertps. A ireguent sympiom

s “nocturnal numbness,” a lack of sensation at
night when activity has ceased and muscle
movement does not heip pump biood to the

Ac
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the employee can suffer from an inability to grip,
clumsiness, muscle atrophy, and constant wrist
pain.

Most employees and employers do not recognize
CTS as a work-related disorder. If not diagnosed
swiftly or if compiications set in, CTS can cause

lanAathy Ar narmanant digahilityy Dacaarr~rh
ITHYUly Vi porinaliciil visawvility., nvocaiuil

sponsored by the National Institute for
Occupational Safety and Health (NIOSH) proves
that hand/wrist cumulative trauma disorders were
strongly associated with high-force, high-repetitive
work, and to a lesser extent with high
repetitiveness or high force alone, irrespective of
other factors.

Safety and heaith officials emphasize the
prevention of CTS by using special tools, changing
the work station and surface, matching employees

..... NAATQ £~ PP T H bl
Wllll |€W\3| Ui ia pUllllVC ldeb or

tore
rotating emplovees, the eby reducing the average

exoosure to a'nuon]y repetitive task. These types of
rtant side benefits such

changes can provide impo
as increased productivity and reduced empioyee
fatigue.

| egonupy SR
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The seriousness of health effects is dependent
upon the particular substance and the amount to
which the worker is exposed, the duration of the
exposure, how often the exposure occurs, and how
the substance enters the body (skin absorption,
inhalation, or ingestion).

d way of controlling potential

| safety and health hazards is through
mentatuon of engineering controls

Eng nee rung controls prevent harmful worker
exposure through proper oeSign of equipment and
nrnr‘pccpq FI’PﬂIanﬂV pnmnpprlnn (‘nntrnls are

not built into the physnca! desngn of a particular
plant and have to be installed later. Types of

woerlace englneenng controis that can be
implemented include closed :\/efnme nrocess

HINISTNCHITU 1L uaT LIVSTU Sy ooht ML TSS

change, isolation, wet methods, and vennlatlon.



Closed Systems Where possible, work that
involves potentially hazardous exposures should
be performed in ciosed systems. Closed systems
require that materials to be processed be brought
mto the workplace in sealed containers and be
emptied into storage tanks, thus preventing
employee coniact or exposure to the substance.
Glove hoxes or other similar containment devices
also may be appropriate when working with such
substances. Unfortunately, not all operations lend
themseives to such an approach.

Changing a Process Another way to control
hazards is to change a work operation to minimize
worker exposure. For example, vapor degreasing

could be annr\mp!;shnr{ with rhp tanks ha\nnn

adequate ventilation controls rather than by
manually washing parts in open containers.

Isolation Where possi

isolated or enclosed
An example is the use of acoustic panels to reduce
noise. The isolated equipment can be operated by
remote control from a protected location. The
degree of isolation would be determined by the
azard involved, the amount of exposure, and the

work patterns.

Wet Methods Wet methods are used to control or

reduce dusts that occur during dry processes. This
control is widely used because it is a simple,
effective, and inexpensive way to minimize
potential health and safety hazards. For this control
method to work most effectlvely, appropriate
wetting agents must be used and proper
procedures shouid be foiiowed in disposing o

waste.

YWast

Local Exhaust Ventilation Local exhaust

ventiiation at the source of a contaminant captures

hazardous substances before they escape into the

warkplace environment. Local exhaust ventilation
is the preferred control method because it removes
air contaminants from worker’s breathing zones.

1
Local exhaust systems should be used when

closed systems, isolation, or changing the process
are not compatible with the work being performed.

|||ﬁnn
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workplace to keep the concentration of air
contaminants below hazardous levels. General
ventilation is simply the normal air flow through
open windows or doors, fans, and roof ventilators.
General ventilation only dilutes air contaminants,
unlike local exhaust ventilation which removes air
........ PR HEY I

contaminants. For this reason, gellelal ventiiauon
should not be used to remove large quantities of air

V2t Lud!

contaminants from the workplace or to control

major sources of air contamination. When using
general ventilation systems, it is important not to
recirculate toxic substances throughout the
workplace. Another method that can be used when
engineering controls are insufficient or not yet
installed is administrative control.

Administrative Controls

Worker Rotation One type of administrative
control is to reduce empioyee work periods for

tha nh +n
jobs that involve exposure to toxic substances. For

example, employees who have worked for 4 hours
at an operation involving exposure to hazardous
substances/agents could be transferred or rotated
to a less hazardous task for 4 huuno, Lhcfeb‘y’
reducing their 8-hour average exposure. Such
administrative controls, however, should not be
viewed as long -term substitutes for engineering
controls, ventilation controls, or other more
effective methods of reducing exposures to
hazardous substances. Some OSHA standards do
not permit worker rotation as a means of keeping

their exposures beiow Pefnllbblﬂle levels.

Substitution Occasionally, a less hazardous, but
equally effectlve substance than that being used

Whan

it i
"llU l I TIwL
hazardous levels of air borne contaminants from the
workplace through engineering or work practice
controls, or untii they are instalied, the empioyer

s hava tn nr
may have to provide perscnal protective equipmen

to workers to reduce or eliminate harmful
exposures. Personal protective equipment,
however should be used only when other more

al thads
effective control methods are not possible.

Personal protective equipment does not minimize
or eliminate the source of the exposure. As a result,
if personal protective equipment fails to work
properly, workers suffer immediate exposure to the
toxic substance. Personal protective devices
include eye and face protection (safety glasses,
goggles, and face shields); hearing protection (ear
muffs and ear plugs); protective clothing (gloves,
coveralls, aprons, and boots); protective skin
barriers (creams and lotions); and respirators. The
employer must furnish the proper type of personal
protective equipment for the specific work
operations and exposures. For example, when
employees are working with a particular solvent,
they should be provided with the appropriate
gloves, respirators, goggies, or other protective

gear needed to p(event harmful skin contact or

inhalation.
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An appropriate NIOSH/MSHA (Mine Safety and
Health Administration) approved respirator should
be seiected for the particular hazard or work
envircnment in which the respirator is to be used
(e.g., dust masks should not be used to protect
against vapor exposures). In addition, the type of
air contaminant, its expected maximum
concentration, the possibility of oxygen deficiency,
the working life of the respirator, and proper
respriator fit should be determined before work is
begun Before providing respirators employers
bIlUUIU IIGVU lllc WUlkela Ilcdllh CVGIUGLGU Uy
physician to determine the workers’ ability to wear
respirators. A thorough respiratory protection

training program also must be provided.
Other Protective Measures

Personal hygiene use of regulated areas (areas
AAAAA -.—A =\

where unauthorized empioyees may not enter),
medical surveillance programs, housekeep ping,

equipment maintenance, and training are other
components of a well- designed employee safety

and heaith program that should be considered Dy
the pmn!nvpr

ovyer.
Personal Hygiene Employers should make
handwashing facilities readily avaiiable to

nmnlr\\lnne \Alnfklnﬁ \Ml*h nr nnnr fﬁYIP enhs‘nnr‘na

Ty QIIVTS.

Itis important that workers be able to wash
promptly in case of accidental splashes of toxic
substances; when appropriate, emergency eye-

wash facilities also must be provided. Where ﬁnllnd
waoli IQAVITIILIVOY QoW TTHTuoL Vo V L= TR A2 =)

for, convenient access to showers aIso should be
provided. Eating, drinking, and smoking as well as
storing foods, should be forbidden in areas where

tAavin aithatanncrae ara nracant
UdLalivtd aiT pJIiToTiit.

Regulated Areas Where bioiogical hazards or
proven or suspected cancer-causing agents are

used or handied, they shouid be properly marked
to inform workers of the potential hazards and the
regular and emergency procedures required.
Unauthorized persons should not be permitted to
enter reguiated areas. Empioyers shouid aiso

nrovide workers who enter such areas with a nlnr\c
84 GE WOTIKel viiC ent i 1ac

to change and dispose of contaminated clothing
and equipment when they leave. Regulated areas
usually are provided with negative-pressure
vantilatin e r flAawe intA nr\f t\nf nf tha

V=||ll|ullul’ \l .y all IIUVVO NIV, 11Ul VUl UI, LIIU

regulated areas).

Medical Surveillance Medical surveillance is an
IIIIPUI ldlll }Jdl l. U| dll UHIPIUYUI b bdlcly anu llcdith
or medical program. It should include a physical
examination for all workers consisting of a

thorough work history and an examination for il

elleblb IIUHI dlly expuaures lU lUXIL dllU ildelUUUb
substances. Audiometric (hearing) tests must be
part of the physical examination when workplace
noise levels are above 85 dB for an 8-hour TWA.
Resuits of these exams provide baseiine data that,
rnmnarnd with the results of nnrmdir‘ exams, aliow

SAGHIIS, QLUVY

detection of the harmful physrcal effects of

particular work operations and evaluation of their
severity. Medical records must be maintained by
the empioyer and made avaiiabie to empioyees

who ask for them

RIIT .

In addition to periodic medical examinations,
workplace exposure monitoring tests should be

conductad nan a reaular hacie Inctnn
WUVIIUWUWLOWU Vil G lvsulul MNQOIO Hniou \.‘lmentatlon lhat

continuously monitors the work environment for
airborne contaminants and triggers an alarm when
concentrations exceed safe levels should be

Aht ad anAd -m-ar\{ | Iea nf infAarmatinn fr hnth
UULC\II!UU anag use USE O inTormation wom ooin

physical exammations and workplace exposure
monitoring can be an effective method of
discovering potential occupational safety and
hanlth hasarda \WArbka ale Ahoarva
rigailtil riacaruo. VVUI I'\UIO |||ay CllOU UUOGI ve
monitoring and may review their monitoring
records.

it

Operauon UI mduunery, WHIL,H can il:‘bUIl lil
increased workplace accidents and ilinesses. A

regular maintenance schedule should include
periodic shutdowns of all equipment Employees

sn
any qnpmal nprqn_nnl protective eqauinment needed
for the work.

Good Housekeeping Empioyers shouid estabiish
and maintain gnr\d housekeeping C

Qi Qi HUWUSTRTT Iy v

C
as providing a clean and orderly workplace, and
facilities for personal hygiene, eating, adequate
washing, and waste disposai. Empioyers must

ensure that enills of hazardous substances are

cleaned up immediately and that the waste is
properly disposed of. Work practices also should
be in effect for the safe disposali of toxic chemicals

anAd Athar hasardAinie ar
aliu uLuicth iiacailuvus su

Training Electronics and semiconductor
manufacturers should have effective training
programs that deal with employee working
conditions. The training should include information
on the types of hazards in the workplace, on the
adequate coverage of personal protective

equipment, on the med
and on emergency situ

ical surveillance program,
iations.



Responding to Workplace
Emergencies

In addition to establishing effective safety and
health programs, employers should prepare their
workers to handle workpiace emergencies.

Planning

Top management support and commitment and the
involvement of all employees are essential to an
effective emergency action plan. Where required
by OSHA, pians for firms with more than 10
employees should be written; smaller companies
may communicate their plans orally.

Managers should review the plan with employees
initially and whenever the plan, or the employees’
responsibilities under it, change. The plan should
be reevaluated and updated periodically.

Emergency procedures, including the handling of
any toxic chemicals, should include the foilowing:

e Escape procedures, routes, and exits,
designated on maps.

e Special procedures for employees who perform
or shut down critical operations.

* A system to account for all employees after
evacuation.

e Rescue and medical duties for employees who
perform them.

e Means for reporting spills, fires and other
emergencies, including names and phone
numbers.

e Contacts for further information about the plan.

e A critique of the response and follow-up to
ensure that suggested corrections are
implemented.

Chain of Command

An emergency response coordinator and a back-up
coordinator should be designated. The coordinator
may be responsible for overseeing plant-wide
operations, performing public relations, and
ensuring that outside aid is always available. A
back-up coordinator ensures that a trained person
is always available. Duties of the emergency
response coordinator include the following:

e Determining whether a situation requires
activating emergency procedures.

¢ Overseeing all emergency activities, including
evacuating personnel.

e Ensuring that outside emergency services such
as medical aid and local fire departments are
called in when necessary.

e Directing the shutdown of plant operations when
necessary.

Emergency Response Teams

Members of emergency response teams should be
thoroughly trained for potential emergencies and
physically capable of carrying out their duties in
accordance with Title 29 Code of Federal Regulations
1910.120. They should know about the hazards in
the workplace and be able to judge when to
evacuate personnel or to depend on outside help
(e.g., when a fire is too large for the in-house team
to handle). One or more emergency response
teams should be trained in using the following:

e Various types of fire extinguishers.

e First aid, including cardiopulmonary
resuscitation (CPR).

e Shutdown procedures.

e Evacuation measures.

e Chemical spill control procedures.

e Seif-contained breathing apparatus (SCBA).

Response Activities

Effective communication is vital in emergency
situations. An alternative area for a
communications center, other than management
offices, should be established in the plan and the
emergency response coordinator should operate
from this center. Management should provide
emergency alarms and ensure that employees
know how to report emergencies. An updated list
of key personnel and their off-duty telephone
numbers should be posted in a convenient place.

A system should be established that requires a
person in the control center to notify police or
emergency response team members of persons
believed missing when a facility has been
evacuated.

Effective security procedures, such as cordoned off
areas, can prevent unauthorized access and
protect vital records and equipment. Duplicate
records should be maintained on off-site locations
for essential accounting files, legal documents, and
lists of employees’ relatives to be notified in case of
emergency.



Training
Every empioyee needs to know detaiis of the
emergency action nlnn including evacuation p!ansv

ST iyThivy iUy cValuauun

alarm systems, reporting procedures for personnel,
shutdown procedures and types of potential
emergencies. Driiis shouid be heid at random
intervals, at least annually, and include, if possible

outside police and fire authorities.

Training should be conducted initially, when new
nloyees are hired, and at least annnallu
CIIIHIUyUUQ Uil THHTOoU, Alilu Al 1vaaol

thereafter. Additional training is needed when new
equipment, materials or processes are introduced,
when procedures have been updated or revised, or

arha chaw that amnlavea narfarm
WNEen exercises snow that empigcyee perio!

is inadequate.
Personai Protection

Employees exposed to accidental chemical
splashes, unknown atmospheres with inadequate
oxygen or toxic gases, fires and live electrical
wiring, or similar conditions during emergencies
need personal protective equipment, including the

following:

e Qafnt; ~loccnc mearmecloe A~y fann alinlAe $Ae aun

® Jdiely ygiasses, yoyggies Or idle shileids 101 eye
protection

a DrAanart calarntad anA fittad rocniratAare

s Figpeny seieCled and Jitied respiraiors.

Medical Assistance

Emnlr\\/nr: whose workplaces are not near an
cMmpicy 10Se workpiaces are 14 ar ar

infirmary, clinic or hospital must have someone on-
site who is trained in first aid, have medical

personnel readily available for advice and
Censu!taﬁcn and Aaunlr\n writtan amornoencvy

Vi, [ CVOIUM WitliTiil THiTiyoiivy
procedures.

In addition, in any e
should be available f pers
emergency phone numbers should be posted in a
conspicuous place near or on telephones, and
ambulance services should be prearranged and

dleldUlC on aIIUI L IlUll\,w
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Hazard Communication

MOL) o v AArarmi i AaAti A AdA - Al Y =Y
UOSMADS IicchllU L:UIIHlIUIIlde.IUII bldlludlu Wlllbll
s t S

he electronics industry, establishe

acturers and importers must
information to downstream
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a
employers by means of labels on containers and
materiai safety data sheets (MSDS's). In addition,
all covered empioyers are required to have a

hiazard communication program to provide the

information to their employees by means of
container labeling and other forms of warning,
MSDS’s, and training.

-
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The hazard communication program will ensure
that all employers receive the information they
need to inform and train their employees properly
and to ueSign and put in place employee protection
programs. The program also will provide necessary
hazard information to employees, so they can
participate in, and support the protective measures

I A [ U R - PPN Py
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Recordkeeping

The employer must keep records on exposure
measurements and on employee medical
examinations. The records on measuring exposure
must include a description of the procedure(s); the
names, social security numbers, job classifications
and exposure levels of employees; the types of
protective devices worn and length of time the

devices have been in use.

i

Medicai records mus he name, social
security number a d desg_ri,, ion of the duties of
the employee, a copy of examination and test
results, a copy of the physici an s written opinion
any empioyee medicai co i

wnrknlar\p substances, a

OSHA standard and append es, and a copy of the
information provided to the physician.



Employee exposure records must be kept for 30
years. Medical records must be kept for at least
the duration of employment plus 30 years. Both
exposure measurement records and medical
records must be made availabie on request to the
Assistant Secretary of OSHA and the Director of
NIOSH for examination and copying.
Measurement and medical records also must be
made available to employees, former employees,
or their designated representatives for
examination and copying.

OSHA rules require that each employer with 11 or
more employees maintain a log of recordable
work-related injuries and ilinesses (OSHA Form
200). Injuries include those that result in death,
loss of consciousness, restriction of work or
motion, transfer to another job, or medical
treatment beyond first aid. Each injury or illness
on the log must be detailed in a supplementary
record (OSHA Form 101 or equivalent). Each year,
during the month of February, a summary of
injuries and illnesses must be posted in the
workplace. Records of injuries and ilinesses and
supplementary records must be retained in each
establishment for 5 years following the end of the
year to which they relate. These records are
valuable for employees because they reflect
where serious hazards exist in the workplace.
They are important to the employer in analyzing
the effectiveness of safety and health programs.
They are also important to OSHA inspectors in
deciding whether to conduct a complete workplace
inspection and, if so, where to concentrate their
attention.
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Employer and Employee

Responsibilities

An employer’s commitment to a safe and healthful
environment is essential in the reduction of
workplace injury and iliness. This commitment can
be demonstrated through personal concern for
employee safety and health, by the priority placed
on safety and health issues, and by setting good
examples for workplace safety and health.
Employers should also take any necessary
corrective action after an inspection or accident.
They should assure that appropriate channels of
communication exist between workers and
supervisors to allow information and feedback on
safety and health concerns and performance. In
addition, regular self inspections of the workplace
will further help prevent hazards by assuring that
established safe work practices are being followed

10

and that unsafe conditions or procedures are
identified and corrected properly. These
inspections are in addition to the every day safety
and health checks that are part of the routine
duties of supervisors.

Since workers are also accountable for their safety
and health, it is extremely important that they too
have a strong commitment to workplace safety and
health. Workers should immediately inform
supervisors or their employers of any hazards that
exist in the workplace and of the conditions,
equipment, and procedures that wouid be
potentially hazardous. Workers should aiso
understand what the safety and health program is
all about, why it is important to them, and how it
affects their work.

Finally, employers who want help in recognizing
and correcting safety and health hazards and in
improving their safety and health programs can
receive assistance from a free consultation
service in their area largely funded by the
Occupational Safety and Health Administration.
The service is delivered by state governments
using well-trained professional staff. The service
offers advice and help in correcting problems and
in maintaining continued effective protection. In
addition to helping employers identify and correct
specific hazards, consultants provide guidance in
establishing or improving an effective safety and
health program and offer training and education
for the company, the supervisors, and the
employees. Such consultation is a cooperative
approach to solving safety and health problems in
the workplace. As a voluntary activity, it is neither
automatic nor expected. It must be requested. For
additional information, contact one of the
consultation programs or the nearest OSHA
Regional Office listed in this publication.



Chemicals commonly used

Health effects

Wafer fabrication
Wafer doping

Encapsulation

Electroplating

Assembly work

Methylene chloride

Methylethyl ketone
arbon tetrachloride

Trichloroethylene

Silicon dioxide

Arsenic
Antimony

hosphoric acid
ydrochloric acid
it

--.1

ric acid
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Chloronaphthalenes
PCBs

Nickei oxide

[

Fibrous giass

Cadmium oxide
LLead oxide

Zinc oxide
Zinc chloride

Dermatitis (skin disease), nausea,
eye damage
Narcosis (stupor, unconsciousness),

Mo Cool

( ancer—causmg agent)

Headaches, narcosis, nerve damage,
suspected carcinogen

Silicosis (dust-caused lung disease)

Jaundice, liver and heart damage
Tiredness

i A P o P TR

Skin and eye problems, chemical
burns

Chemical burns

Chemical burns

Chemicali burns

Skin irritants, sensitizer
Cun nnd racniratac: frand ive
Lyc aliu icopiialvly tacvtiini
sensitizer

Suspected carcinogen
Chloracne (skin disease), liver and

ea
irritant, na sea an
tiredness

buspected carcmogen
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Respiratory damage
Respiratory damage
Stress, eye strain, fatigue, back strain

Source: Kenneth Geiser,

compiled from Cindy Talbot and Andrea Hricko,

“Heaith Hazards in the Microeiectronics industry,” int J Health Serv 16(1):112, 1986, as

Hazards of the Electronics Industry” (ur

npublished material).
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OSHA Consultation Project Directory

State Telephone
Alabama ..................... (205) 348-3033
Alaska .......... ... ..., (907) 264-2599
Arizona ... (602) 255-5795
Arkansas . ............ . (501) 682-4522
California ............. .. .. ... (415) 557-2870
Colorado ..................... (303) 491-6151
Connecticut .................. (203) 566-4550
Delaware .................... (302) 571-3908
District of Columbia ............ (202) 576-6339
Florida ............ ... .. ...... (904) 488-3044
Georgia .. ... (404) 894-3806
Guam ... 9-011(671) 646-9246
Hawaii ............ . ........ (808) 548-7510
Idaho . ....... ... ... L (208) 385-3283
Mlinois ....... ... oot (312)917-2339
Indiana .................. . ... (317) 232-2688
lowa ....... .. (515) 281-5352
Kansas ...................... (913) 296-4386
Kentucky ..................... (502) 564-6895
Louisiana .................... (504) 925-6005
Maine ........ ... .. ... ... (207) 289-3331
Maryland . .................... (301) 333-4218
Massachusetts ............. ... (617) 727-3567
Michigan ............ ... ... (517) 353-8250 (H)

(517) 322-1814 (S)
Minnesota . ................ (612) 297-2393 (S)

(612) 623-5100 (H)
Mississippi .. .. .o (601) 987-3981
Missouri ... (314) 751-3403
Montana ................... .. (406) 444-6418
Nebraska .................... (402) 471-4717
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Nevada ...................... (702) 789-0546
New Hampshire ............... (603) 271-3170
Newdersey ................... (609) 984-3507
New Mexico .................. (505) 827-2885
NewYork ..................... (718) 797-7648
North Carolina ................ (919) 733-2360
North Dakota ................. (701) 224-2348
Ohio ... .. (614) 644-2631
Oklahoma .................... (405) 235-0530
Oregon ......... ... ... (503) 378-2890
Pennsylvania ................. (800) 382-1241

(Toil-free in State)
(412) 357-2561/2396

PuertoRico ............. (809) 754-2134/2171
Rhodelsland ................. (401) 277-2438
SouthCarolina ................ (803) 734-9599
SouthDakota ................. (605) 688-4101
Tennessee ................... (615) 741-2793
Texas ... (512) 458-7287
Utah ... ... (801) 530-6868
Vermont .............. .. ..... (802) 828-2765
Virginia . ... ... o oL (804) 786-5875
Virginlislands ................. (809) 772-1315
Washington ........ .. ... ... (206) 586-0961
West Virginia ................. (304) 348-7890
Wisconsin . ................ (608) 266-8579 (H)
' (414) 521-5063 (S)
Wyoming ........... ... .. ... (807)777-7786
H = Health
S = Safety
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OSHA 3084 - Chemical Hazard Communication

A single free copy of the above publications can be obtained from OSHA field offices or OSHA Publications
Office, 200 Constitution Avenue, N.W., Room N3101, Washington, D.C. 20210, (202) 523-9667.
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Room 670
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REGION IlI
(DC, DE, MD,* PA, VA, WV)

Gateway Building, Suite 2100
3535 Market Street

Philadelphia, PA 19104
Telephone: (215) 596-1201

Region IV
(AL, FL, GA, KY,* MS, NC,*
SC,* TN*)
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1375 Peachiree blreet N.E.
Suite 587
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Atlanta, GA 30367
Telephone: (404) 347-3573
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30 South Dearborn Street
Room 3244
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elephone: (312) 353-2220
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* These states and territories operate their own OSHA-approved job safety and health programs (the
Connecticut and New York plans cover public employees only and OSHA currently is exercising
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Room 602
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Region Vil
(CO, MT, ND SD, UT, wy
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Federal Building, Room

1961 Stout Street
Denver, CO 80294
Telephone: (303) 844-3061

Region IX
(AZ,” CA,” HI,” NV™)
71 Stevenson Street

Room 415
San Francisco, CA 94105
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Telephone: (415) 995-5672

Region X
(AK,* 1D, OR,* WA™)
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Federal thce Bunldmg
909 First Avenue

Room 6003
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Telephone: (206) 442-5930
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