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ABSTRACT

Objectives: One major limitation encountered in retrospective exposure assessment for epidemiological study is the lack of
exposure records and information maintained by companies which if they existed would allow the estimation of past exposure to
hazardous operations and agents. This study developed a job-specific questionnaire(JSQ) to estimate exposure profiles among
semiconductor workers, including operation and job.

Methods: This JSQ can be directly applied to workers who work or have worked in a wafer fabrication or a chip packaging and

assembly facility.
Results and Conclusions: We used this JSQ to obtain past exposure information from semiconductor workers via face-to-face
investigation. Major contents include questions on the facilities, operations and jobs to which they have been exposed since they
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entered employment in the semiconductor industry. The total number of questions in the JSQ is 18. Responses to this JSQ can be
used not only to estimate retrospective exposure to operations and jobs in the semiconductor industry, but also to associate with

the risk of all causes of death and risk of disease, including cancer.

Key words: Job-specific questionnaire(JSQ), wafer fabrication operation, chip packaging and assembly operation, retrospective
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Table 1. Major contents of job specific questionnaire(JSQ) for the semiconductor industry

Major contents

Sub-major contents questioned

No. of questions
(question number)

Prior to employment in the semiconductor industry Ever worked in the semiconductor industry or other

3(1-1-1-3)

manufacturing industry

After employment in the semiconductor industry Semiconductor operation 2-13
Employment duration 1)
Location of company 1 (3)
Location of facility or building 14
Type of fab operation 3 (5-7)
Wafer size handled 1)
Type of job in fab operation 109
Type of packaging operation 1 (10-11)
Type of job in packaging operation 1 (12)
Type of job in other operation or office 1(13)
Experiences of gas leakage, evacuation for chemical leakage 4 (14-17)
and unusual chemical odors
Type of shift work 1 (18)
X #3} AlgH|(Standardized Mortality Ratio, SMR),
of = ukA W owg W wAE 78|37 AYAEA Semiconductor workers
o gHI ek RS Balol] ujRo] v 7
QT LR RRLS SRt vk 54 W 9189 e o ot oo
291 Wil Ak Ao Ale] F 4 Y
FAH A, FAHAA =BG 2 4 Qe T v
Heg ke Jfdelor gt aleshl, st & Name of manufacturing building .
B8 g A ARl wE AFsE B4 fales " Manufacturing era
ol that AEggol Basth v |
* Fab operation
_ Type of semiconductor process | Package operation
2. BN Y ng oj= T \ll * Non-clean room
sEA] B4 18E ofF Ao, AB BY 5
2 2AARE wEet BT ARe] e AR Type of operation . By semiconductor
545 A2 opelgik(Figure 1). 224 7HQ0E process type
574 folde] wEeEe AT S At RS
ZISHA rgkeh. o] ISQi EaA A 913, ol " Operator
4 el Agle] | & e B, YT 5L 2 Type of job e ket
7] 9t Aol TEE| HEoth. £4 Ao 9 . Others
A= Fastazr & A9, of Aol Wcle] & 4 Figure 1. Hierarchical structure to classify semiconductor workers
A= FAAQ SHIAF ES =AT £~ J= & based on job and operation history.
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Table 2. Classification of operations in semiconductor manufacturing process

Type of semiconductor process

Type of operation

Fab process

Diffusion / Etching / Thin film(CVD, PVD, DCVD) / Photo / Copper / Cleaning &

CMP / Probe testing / End-fab / Quality control lab / Others

Package process

Back grinding / Sawing / Die attaching / Wire bonding / Molding / Laser marking /

Solder ball mounting / Singulation / Testing(TDBI, test, MVP) / Module(chip mount,
router, application test) / Others

Office or workplace spending less than
50% of time in fab and package process

Office / Fab / Package / Supply of chemicals / Institute / Failure analysis / Chip test
/ Quality & control / Others

Note: CVD; chemical vapor deposition, PVD; physical vapor deposition, DCVD; directed chemical vapor deposition,
CMP; chemical-mechanical polishing, TDBI; test during burn-in, MVP; marking, visual inspection and packing

Table 3. Classification of jobs in semiconductor manufacturing process

Type of semiconductor process

Type of job

Fab process

Operator / Maintenance for operation facility / Maintenance for cleaners such as

scrubber / Supervisor / Technician / QC personnel / Others

Packaging process

Operator / Maintenance for operation facility / Maintenance for cleaners such as

scrubber / Supervisor / Others
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