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LITHOGRAPHY
> Rule Base OPC Script

> Implementation

> ORC (Optical Rule Check)

> 3D Simulation for Strong-PSM

ANALYSIS
> MRC (Mask Rule Check)

> FRC (Fracturing Rule Check)

> Shot Density Map

> Chrome Coverage Rate

STANDARD MDP
> DRC (Design Rule Check)

> Boolean Operation

> Frame Generation

> CMP Dummy Processing

> OPC Processing

> Fracturing

MASK MANUFACTURING
> Selective Mask Bias Processing

> Format Conversion

> Automation Support

COMMUNICATION
> Job-Deck Viewing in Data Center

> Remote Job-Deck Viewing          

   through the Internet

MASK DATA

DFM LFD

DESIGN / SIGN-OFF

CD Uniformity (nm, 3s) Dense line	 3.4 3.0 2.7 2.4

CD Mean to Target (nm, +/-) 4.5 4.0 3.6 3.2

Difference in CD MTT for DP(nm, +/-)	 2.3 2.0 1.8 1.6

Image Placement for SP (nm, max. error) 6.8 6.0 5.4 4.8

Image Placement for DP (nm, max. error) 4.8 4.2 3.8 3.4
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65nm Logic (1/2 pitch 90nm)
90nm Memory

193nm dry Production

45nm Logic (1/2 pitch 65nm)
65nm Memory

193nm dry, 193nm immersion with 
water

Production

32nm Logic (1/2 pitch 45nm)
4xnm Memory

193nm dry, 193nm immersion with 
water, (DPL)

Qualification Production

3xnm NAND Flash Memory 193nm immersion with water DPL Development Qualification Production

3xnm DRAM
193nm immersion with water DPL, 
EUV

Development Qualification Production

22nm Logic (1/2 pitch 32nm)
193nm dry DPL, 193nm immersion 
with water DPL, (ML2)

Development Qualification

2xnm Non Volatile Memory
193nm immersion with water DPL, 
EUV, Nanoimprint

Development Qualification

6% Att PSM 193nm Wet Qualification Production

Binary Mask 193nm Wet Qualification Production

Alt-PSM 193nm Wet Qualification Production

Double Mask (DE/DPL) 193nm Wet Development Qual. Production

Reticle Specifications

Reticle type/RET for 32nm (1/2 pitch 45nm)	

Figure 2: Reticle Roadmap
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