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IN SEMICONDUCTOR
MANUFACTURING
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® CHARACTERISTICS OF SEMICONDUCTOR
TECHNOLOGIES

® AUTOMATION IN WAFER-FAB
® AUTOMATION IN ASSEMBLING

® FUTURE PROBLEMS AND OPPORTUNITIES
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GENERATION CHANGES IN MOS DYNAMIC RAM
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® DECREASED
YIELD

® LOW
THROUGHPUT

® HIGH INVEST-
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® FEATURES OF WAFER PROCESSING

@® BASIC CONSIDERATIONS AND
IMPLEMENTATIONS

® OVERALL EFFECTIVENESS AND PROBLEMS
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FINISHED WAFER
TYPICAL WAFER PROCESSING FLOW
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BASIC PHILOSOPHY FOR

AUTOMATION IN WAFER-FAB

® CLEAN AUTOMATION
® HIGH PRECISION AND ACCURACY EQUIPMENT

® INTEGRATION OF PROCESSES
® ADAPTABILITY TO NEW TECHNOLOGY

® INTEGRATED EFFORT
BETWEEN PROCESS AND EQUIPMENT ENGINEERS
® COMPUTER CONTROLLED TRANSPORTATION
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CONCEPTUAL OUTLINE OF THE MOS WAFER-FAB
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CONVENTIONAL LINE

AUTOMATED DIFFUSION SYSTEM
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IMPROVEMENT IN WAFER-FAB PRODUCTIVITY
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YIELD MAP ON A WAFER
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AUF: AREA USAGE FACTOR

A :CHIP AREA

D :ACTUAL DEFECT DENSITY
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PROBLEMS OF AUTOMATION IN
WAFER-FAB

® DUST FREE MECHANISM

® RIGHT COMBINATION OF CHANGES AT A TIME
® CLEANLINESS OF CHEMICALS, WATER, GAS. ETC.
® RIGHT COMBINATION OF EQUIPMENT,

PROCESS AND MATERIALS
® ADAPTABILITY OF EQUIPMENT
TO PROCESS CHANGES
® VISUAL INSPECTION DEPENDING ON HUMAN EYES
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ASSEMBLING




® FEATURES OF ASSEMBLING

@® BASIC CONSIDERATIONS AND
IMPLEMENTATIONS

® OVERALL EFFECTIVENESS
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FROM WAFER-FAB

PROBING TEST
SEPARATE INTO CHIP

DIE(CHIP) BONDING

WIRE BONDING

FINAL TEST

SHIPPING

ASSEMBLING AND TESTING FLOW
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BONDING
POINTS
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WAFER CHIPS/WAFER BONDS/CHIP
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INCREASE IN NUMBER OF HANDLING
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® LARGE NUMBER OF
HANDLING

¢ LARGE NUMBER OF
WORKERS

® LACK OF UNIFORMITY

=

e

CHALLENGES FOR AUTOMATION

BEE DAk E R E
DNVRIDTDEAZNE 2)EREBOHMNZNE, NY—MEAKRDIh NFYXHNERLHTLE




1960 FE A DHATZ 4>

CORHEEBENGEENT  EERFOFERICHEO TV BELEMNSUORE-H—)LIEFEN £ IELTEES
NTWV =, FEREBEL-TLEOIOADNBRDNEREFICEMLTOV R THL, RHRTHAIMN. MR E-H—)L ]
FMATHOLLNEDF IZERLTEY . ARDHITEH =D TY, - CCTREDFEARAFSS,

45



MANUAL

' DISCRETE

SEMI-AUTOMATION EQUIPMENT
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ADVANCE IN WIRE BONDING AUTOMATION
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® FUTURE DIRECTIONS IN SEMICONDUCTOR
DEVICES

® FUTURE DIRECTIONS IN AUTOMATION

® FUTURE PROBLEMS
® FUTURE OPPORTUNITIES
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FUTURE DIRECTIONS

IN SEMICONDUCTOR DEVICES
® MEMORY PRODUCTS
STEADY INCREASE IN NUMBER OF BITS
STEADY INCREASE IN VOLUME

® GATE ARRAY PRODUCTS
SMALL VOLUME PER PRODUCT TYPE
AND QUICK TURN AROUND TIME
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® TESTING TIME

® NUMBER OF PINS
® COMPLEXITY

® OPERATING SPEED

e

® DECREASE IN THROUGHPUT
® INCREASE IN INVESTMENT COST

PROBLEMS IN TESTING AREA
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FUTURE DIRECTIONS
IN AUTOMATION

® CLEANER AUTOMATION IN WAFER-FAB

® MORE FLEXIBLE AUTOMATION

ADAPTABLE TO TECHNOLOGY CHANGES
ADAPTABLE FOR VARIOUS PACKAGES

® DIRECT CONNECTION BETWEEN D.A. AND
P.A. FOR QUICK TURN AROUND TIME

® HIGHER THROUGHPUT EQUIPMENT

® MORE ACCURATE AND SPACE SAVING
EQUIPMENT
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FACTORY AUTOMATION IN SEMICONDUCTOR MANUFACTURING
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PRODUCTION DESIGN CUSTOMER

FACTORY
AUTOMATION

SEMICONDUTOR MANUFACTURING
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