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Table YE3 Technology Requirements for Wafer Environmental Col 2014 2015 2016 2017 2018

Year of Production

PRV

A VERY]

PAVERV]

yRvEY]

[AVERY]

STRIZ

ENERT—IN

Flash % Pitch (nm) (un-contacted Poly)(f) 20 18 15.9 14.2 12.6
DRAM ¥ Pitch (nm) (contacted) 28 25 22.5 20.0 17.9
MPU/ASIC Metal 1 (M1) %2 Pitch (hm) 24 21 18.9 16.9 15.0
MPU Printed Gate Length (nm) 11 25 22 19.8 17.7 15.7
MPU Physical Gate Length (hm) 18 17 15.3 14.0 12.8

Wafer Environment Control such as Cleanroom, SMIF POD, FOUP, etc....not necessarily

the cleanroom itself but wafer environment.

Critical particle size (nm) [1] N=TFT 142V 170 [ 159 [ 142 | 126 [ 113
Ultrapure Water [29] ﬂ,k = m |

Resistivity at 25°C (MOhm-cm) 18.2 18.2 18.2 18.2 18.2
Total oxidizable carbon (ppb) [22] <1 <1 <1 <1 <1

Non-polar Organics as C (ppb) [41] TBD TBD TBD TBD TBD
Polar Protic Organics as C (ppb) [42] TBD TBD TBD TBD TBD
Polar Aprotic Organics as C (ppb) [42] [43] TBD TBD TBD TBD TBD
Bacteria (CFU/liter) [38] <1 <1 <1 <1 <1

Total silica (ppb) as SiO, [18] <0.3 <0.3 <0.3 <0.3 <0.3
Colloidal Silica (ppb) s SiO2 (add note) )7 TBD TBD TBD TBD TBD
Number of particles >critical particle size (see above) (#/L) [26] /N — T 1 {7 JVO8 | 1000 1000 1000 1000
Dissolved oxygen (ppb) (contaminant based) [16] POE ;gﬁ&i <10 <10 <10 <10 <10
Dissolved nitrogen (ppm) [10] 8-18 8-18 8-18 8-18 8-18
Metals (ppt each) (Co, Cr,Ga,Ge,Mn,Mo,Sr,Ti,) [40] <10 <10 <10 <10 <10
arét]lcal metals (ppt, each) (Ag,Al,Au,Ba,Ca,Cu,Fe,Hf,K,Li,Mg,Na,Ni,Pt,Zn) <1.0 <10 <10 <10 <10
Other critical ions (ppt each) [24] <50 <50 <50 <50 <50
Phosphate as HPO4 (ppt) <20 <20 <20 <20 <20
Boron (ppt) [24 I <50 <50 <50 <50 <50
Liquid Chemicals 35t #& AR

100% IPA: Na, K, Fe, Ni, Cu, Cr, Co, Ca (ppt, each) [28] B Ese | 150 | 150 | 150 | 150 |
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STRIZ

CTERBINE

POP
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SEMI Sandards Focus| ITRS Factory Integration Facilities Group Focus| ITRS Factory Integr@on Equipment Group mis1ReR Hiie
Interfaces : Igterconnect TWG
Area Area
ITR S ocus Area
Raw water Qutlet of final Qutlet of submain Inlet of wet bench or [l connection pd Wafer in oroduction
filteation in LIRALolaot ltgke off valve subequipment piping, which is also P
SEMI UPW used for other
chemicals
1Qutlet of final

RB

| $5H R

Y%z 0

SEI\-/II- Chem

|Gas cylinder or bulk

Itration of chemical |Outlet of VMB valve

istribution unit

Inlet of wet bench
bath or spray nozzle

Inlet of wet bench or
intermediate tank

Wafer in production

Vutlet of final
filtration of gas
cabinet

Qutlet of VMB valve

Inlet of chamber

Inlet of equipment | ) et of MFC)

Wafer in production

SEMI Gas

site or gas generator

Outlet of submain
take off valve or VMB
valve

Outlet of final
filtration/purification

Inlet of chamber
(outlet of MFC)

Inlet of equipment/
subequipment

Wafer in production

SHEX

Outside Air

Outlet of filtersin
Cleanroom ceiling

Outlet of make-up air
handling unit

SEMI AMC

Inlet to mini-
environment or sub
equipment for AMC
outlet of the toa
for particles

Gag/Air in vicinity to
‘W wafer/Substrate

I'TF

Wafer/Substrate in
production
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Year of Production 2011 2012 2013 2014 2015 2016 2017 2018
Flash ¥ Pitch (nm) (un-contacted Poly) 22 20 18 17 15 14.2 13.0 119
ﬁllt', Feys _t Patterned Watfer) lr
acy (nm) at resolution [A] AIx 320
Redetection: minimum defect size (nm) [E] 'U' /( X 9
Number of defect types [B] 10
Speed (defects/hours) w ADC [D] H% r’Elh_I 720
Speed w/elemental (defects/hours) 360
Number of defect types (inline ADC) [C] 10
SEMZ == _
spection: Defects other than Residue,
Equivalent Sensitivity in PSL Diameter (nm) at 90%
Capture Rate *[F,G]
Sensitivity for voltage contrast application without speed requirement 29
(nm) R
Sensitivity for physical defect detection (nm) 'H' /( Z 27
Speed for voltage contrast applications [cm2/hr] . 300
Speed for physical defect detection [cm2/hrs] Hg-F FE=I 50
CoO HARI ($/cm?) 0.388
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ap ﬁg < @
CIA: Characterization, Inspection & Analysis RE. 947, &t

DB: Data base ¥ —2~N—2X

FDC: Fault detection & classification RERH & 95

TSV: Through Si Via SiE @&

WL-CSP: Wafer level chip size package 7 x/\ULAXNWINY r—

RST: Remaining silicon thickness 3% & SilE

BWH: Bonded wafer stack thickness &S~ T /\&5tE

BH: Base height = (BWH-RST)

TTV: Total thickness variation R EBEEIES D&

WECC: Wafer Environmental Contamination Control 7 x —/\IRIR;53H{H
UPW : Ultra Pure Water #8#EK

UF : Ultra Filter FR# 5187 1 IV & —

IPA: Isopropyl alcohol %/ 70/8/ =)

POS : Point of Supply {#§&K1 > b

POD : Point of Delivery 3S2EHRAL > b

POC : Point of Connection &$#EK 1> b

POE : Point of Entry AOKRAL > b

POU : Point of Use fER&KT > b

POP : Point of Process 7AtEAKRI b
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