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Difficult Challenges

Systematic Limited Yield NAREN
— Major y|eId I|m|ter In 1st year

— Model is needed for prediction and control of major
| \co\ntrlbutors node to node N

— Advanced process control (feedforward and feedback)

|
is critical to control variability SRy
|
— Tools must mcorpora;e control for self- monitbrlng and

- self-correcting




Yield Model

Need model for devices with redundancy such as
DRAM, SRAM, SoC

Yleld “model” needs to make sense with respect to
known baseline ”“

— e. g metrology budget should be |§ss than litho budget

]
— e. g wafer handling budget should be consistent with

- current levels y A
* Yield model must comprehend:
— cluster variability (prpcess maturlty) |
— critical area varlablllty iayer to layer
— layer to layer PID budget




ect Detectio

—ast detection of scratch depth to determine depth
and reliability effect

Non visual defect anélyéls and characterization is
extremely critical \ A
e |

Tools must be rationalized on economical
hroof - such as CoO I

Need statistically accurate sampling algorithms to
optimize use of tools due to slow throughput

Faster SEM Review

y

|
Need defect standard wafer - PSL not rélevant
y




Defect Prevention and Elimination

eparation of operator from wafer is key for yield
mprovemenandreductlon of in-line “noise”

ources pany SN

olutions for wafer storage need to be COst-

ffective B \
| |

Check sticking coefficients for metals/organlcs
Add dopants and (Sgl§120 to gases

a
Understanding contamination Hweghanism IS key to

suppression and reduptlon NEESIGES

Cross-contamination and (electrical) efféq studies

are very important \ |




' DRAM Defe tDenS|tyA

GOAL : Provide reasonable defect targets for tool suppliers

F()rYeI:Y’FY RN NN RN
ase on “Production” Chip Size of 150ram

serall Sort Yield (Voo = 85%)
with redundancy

Systematic Limited Yield Q(— 90%)

_ at the end of " broductlon phase iy
—'just prior to enterlng rarﬁp phase” with 50% shrink

Random Defect Limited Yield o
— Y, = 94% with redundanqy (15%)
— Y, = 78% without redundadcy



MPU Def DenS|ty Assumpt

OAL : Provide reasonable defect targetsfor tool suppliers

For I Y\’FY\ /
Base on “Ramp” Chip Size of 160m(@ 1999 node)

Overall Sort Yield (Voo = 75%)
Systematic Limited Yield (Y= 80%)

— at the end of “ramp” phase SRR

— just prior to entering peak phase with 50% $hr|pk

Random Defect Limited Vield




1999
Technology Node (nm) 180

Critical Dimensions (nm)
DRAM 1/2 Pitch 180
ic 1/2 Pitch 207
ic Isolated Line 140
\AM Product Roadmap (Bits)
Production 256M
DRAM Die Size (mm”2)

2001
130

130
150
100

256M

2004 2007
100 70

100 71
115 81
59 35

1G 4G

2010
50

50
58
21

4G

2013
35

Production 150

150

Ramp 75
MPU Cost-Performance Die Size (mm”2)

75

Ramp +2 yrs 160

Peak +4 yrs 75

DRAM Yield (@ production phase end)

Sort (W/ 15% redundancy) 85%
Systematic 90%
Random (w/ redundancy) 94%
Random (w/out redundancy) 78%

Random Do (killer defects/m”2) 1718
Do (@ 90nm) 1718

MPU Yield (@ ramp phase end)

Sort 75%
Systematic 80%
Random 94%

Random Do (killer defects/m”2) 407
Do (@ 90nm) 407

Do (@ 70nm) 407




" 'CMP Clean
CMP Insulator
| CMP Metal
Coat/Develop/Bake
- CVD Insulator
CVD Oxide Mask
Dielectric Track
| Furnace CVD
Furnace Fast Ramp
I Furnace Oxide/Anneal
Implant High Current
Implant Low/Med Current
Inspect PLY
Inspect Visual
Litho Cell

"Yield Model Tool Set

Litho Stepper
Measure CD
Measure Film
Measure Overlay
Metal CVD

Metal Electroplate
Metal Etch

Metal PVD
Plasma Etch
Plasma Strip

RTP CVD

RTP Oxide/Anneal
Test

Vapor Phase Clean
Wafer Handling
Wet Bench




