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AEC = Advanced Equipment Control
ALD = Atomic Layer Deposition

APC = Advanced Process Control

ArF = Argon Fluoride

BISR = Built-In Self Repair

BIRA = Built-In Redundancy Allocation
CMP = Chemical Mechanical Polishing

CMOS = Complementary Metal-oxide Semiconductor

CVD = Chemical Vapor Deposition

DD = Dual Damascene

DFM = Design For Manufacturing

DFR = Design For Reliability

DFT = Design For Testability

DRAM = Dynamic Random Access Memory
DRC = Design Rule Check

DSA = Directed Self Assembly

EEQA = Enhanced Equipment Quality Assurance

EEQM = Enhanced Equipment Quality Management

EM = Electro Migration

EUV = Extreme UltraViolet

FDC = Fault Detection and Classification
FDSOI = Full Depletion Silicon On Insulator
FET = Field Effect Transistor

GOl = Germanium Oxide Insulator

HW = HardWare

IP = Intellectual Property

KGD = Known Good Die

LER = Line Edge Roughness

LSTP = Low STandby Power

DO

: MBE = Molecular Beam Epitaxy

MDP = Mask Data Preparation

ML2 = MaskLess Lithography

MOS = Metal-Oxide Semiconductor

MRC = Mask Rule Check

NGL = Next Generation Lithography
NVRAM = NonVolatile Random Access Memory
OEE = Overall Equipment Efficiency

OPC = Optical Proximity effect Correction
OS = Operating System

PCB = Printed-Circuit Board

PVD = Physical Vapor Deposition

QTAT = Quick Turn Around Time

RET = Resolution Enhancement Technology
RF = Radio Frequency

RTL = Register Transfer Level

SAM = Self-Assembled Monolayer

S/D = Source / Drain

SGOI = Silicon Germanium Oxide Insulator
SiP = System in Package

SM = Stress Migration

SoC = System on a Chip

SOD = Spin On Dielectric

SOI = Silicon On Insulator

SRAM = Static Random Access Memory
STIL = Standard Test Interface Language
SW = SoftWare

TDDB = Time Dependent Dielectric Breakdown
TEG = Test Element Group

TFT = Thin-Film Transistor

TL = Transaction Level

UTB = Ultra Thin Body
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Flash
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LsTP/LOP (om) 37/28 32/25 28/22 25/20 22/18 20/16 18/14 16/13 14/11 13/10
LSTP/LOP on W 44134 38/30 34726 30724 26/22 24/19 22/17 19/16 17/13 16/12
TP PR E Y 16 15 14 13 12/14 11/13 12 11 11 10
£or o 193 184 173 162 151/18 141/17 16 15 15 14
LOP RIS 11 10 09 08/09 0.8/0.9 09 08 08 08 07
EOT i 146 133 124 113/13 112/13 13 12 12 12 11
CMOS THOS
FDSOI : UTB FDSOI :
Double Gate (FinFET) Doulb e Gate
Process Strain Stress Liner
Embedded SiGe on S/D
Substrate Strain SiGe/Si
SGol | — Gol

(100) and (110)

/Hf

/High-K La Al Capping Layer
/la
: :
Ge Ce
-V
II-V.
Vth
2
6Tr. SRAM 6Tr. SRAM (pam?) 0.35 0.28 0.22 017 0.13 011 0.084 0.066 0.052 0.041
7Tr or 8Tr SRAM
SRAM I
Body-floating SOl DRAM
6Tr. SRAM  RAM SOIDRAM L
MRAM PRAM Resistive Switching Memory
RE NMOSFET  T(GHz) fmax GH 200, 310 240, 370 280, 420 320, 480 360, 530 400, 590 440, 650 490,710 550,790 630,890
Q (5GHz, 1nH) 30 32 34 36 38 40 42 44 46 48
IC
TFT LCD w

e — — ——
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Flash -
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HP High Performance)
(Planar Bulk/Double-Gate) 0.9/- 0.75/- 0.65/- 0.55/- 0.5/- -/0.6 -/06 -/0.6 -/0.55 -/055
EOT nm
HP High Performance)
(Planar Bulk/Doub\e-Gate)z 909/- 1000/- 1110/- 1250/- 1430/- -/1540 -/1820 -/2000 -/2220 -/2500
(A/cm’)
LSTP Low STandby Power)
(Planar Bulk/Double-Gate) 1.6/- 15/- 14/- 13/- 12/14 11/13 -/12 -/11 /il -/10
EOT nm
LSTP Low STandby Power)
(Planar Bulk/Double-Gate) 0.0811/- 0.0938/- 0.107/- 0.120/- 0.136/0.136 | 0.150/0.150 -/0.167 -/0.180 -/0214 -/0.238
[LSTP ] (A/cm)
SiON
high-k |
HE , +Si, N, Al) LaAlO;
poly Sipoly SiGe
Fus_/ i
(Planar Bulk)
(drain extention) (nm) 1 10 9 8 7 - - - - -
(Planar Bulk/Double-Gate)
(NMOSh fjrai)n extention ) 740/- 810/- 900/- 10157425 1160/475 -/535 -/615 -/670 -/745 -/890
ohm/sg;
(Planar Bulk/Double-Gate)
10/- 9.2/- 7.0/- 6.3/6.6 56/6.1 -/51 -/42 -/38 —/313) -/28
NMOS ohm pim?®
Laser Anneal
(RIS 65 72 79 856 95 - - - -
(mm) 300 300 300 300 450 450 450 450 450 450
(hm) SFQR 57 50 45 40 36 32 28 25 23 20
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o nm 3 27 24 21 19 17 15 13 12 11
193nm
193nm w DPT/DET
193nm . -
13.5nm EUV
193nm NA 17
j
ML2
nm 151 135 120 107 95 85 76 67 60 54
CcD o nm 21 17 13 12 11 1 09 0.8 07 0.6
nm 46 40 36 32 28 26 22 20 18 16
EB
OoPC
QTAT
B ﬁ
13.5 nm EUVL ‘
I
193nm DPT/DET —————————————————————
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193nm
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MPU MPU 12 12 12 12 12 13 13 13 13 13
29-33 2.6-29 2.6-29 2.6-29 24-28 24-28 24-28 21-25 21-25 21-25
Low-k
25-29 2.3-27 23-27 23-27 21-25 21-25 21-25 19-23 19-23 19-23
Low-k 1
PVD PVD reflow/ALD/CVD
Cu )
I 1 I
EM SIV _ oy %
1 I I
LER r— %
Full Chip
C
[ o
RF( o R H
£p 4‘_%
Cost-Performance 600-2400 660-2801 660-2783 720-3061 720-3367 800-3704 800-4075 880-4482 880-4930 880-5423
Low-k/Cu [ ————————————
(Low-Cost/Handheld) 8 9 10 11 12 13 14 14 15 15
/ (Low-Cost/Handheld) 8 9 1 12 13 14 14 14 15 15
KGD(Known Good Die)
MEMS RF LASER LED
MEMS RF-MEMS

CL
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Flash -
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CD /LWR nm 23/18 21/16 19/14 17/13 15/11 14/10 12/09 1.0/0.8 0.9/0.7 0.8/0.6
05 Bulk 05 Bulk
09 MG 0.8 MG 0.8 MG 0.8 MG
Tox nm 0.8 Bulk 0.7 Bulk 0.6 Bulk 0.9 MG, 0.9 MG, 0.7 MG
EDSOL EDSOL 0.8(FDSOI) 0.8(FDSOI) 0.8(FDSOI) 0.7(FDSOI)
Cu nm 43 37 33 29 26 24 21 19 17 15
CD LER/LWR D | 55
0 L L
overlay - DP/DE overlay overlay overlay |
['oPc Hotspot
1D 2D
(3D) CNT
CMP
(nm) 135 12 108 96 84 75 66 6 54 48
(nm) 228 20 18 16 14 128 12 10 88 8
Cu ILD (nm) 57 5 45 40 35 32 28 25 22 20
EB
Il
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SEM
TAT
nm
D
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- (LS 09 075 065 05 05 . . . . .
) 23 20 18 16 14 13 11 10 9 8
o 276 240 216 192 168 156 132 120 108 0.96
TEG
TEG / /
\ \
D
(om) 28 25 23 20 18 16 14 13 11 10
(atoms/cm?) | 5.0E+09 5.0E+09 5.0E+09 5.0E+09 5.0E+09 5.0E+09 5.0E+09 5.0E+09 5.0E+09 5.0E+09
. 10E413 9.0E+12 9.0E+12 9.0E+12 9.0E+12 9.0E+12 9.0E+12 9.0E+12 9.0E+12 9.0E+12
CR ) 50 50 50 50 50 50 50 50 50 50
|
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FDC EEQM EEQA

DRAM
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M1
SoC 12 11 11 10 9 -
P _
/ /
DFM _
DFM
/ 15 14 14 12 12 12 113 113 113 1.05
SoC I
[ el
APC  Advanced Process Control
DFM  Design for Manufacturing
1 EEQA Enhanced Equipment Quality Assurance
‘ EEQM Enhanced Equipment Quality Management
FDC Fault Detection Control
P Intellectual Property
OEE Overall Equipment Efficiency
OEE :
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(W/cm?) 10 15 20 30
MOSFET ON (mQcm2) @ 502KV 301.2kV
MOSFET:10@6 30@600V 60@600V 200@600V
0oV MOSFET:10@1. 30@1.2kV 60@1.2kV 200@1.2kV
e 2KV
IGBT:100@5kV
(cm™) 1000 500 100
SiC-SBD
SiC-MOS FET
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