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How to transfer the circuit to real structure?
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Oxidation
b4
ITos [ ®What is RCA?
1. RCAclean (J:®@Why do we need RCA?
N p Lof @Thermal oxidation
! N type Si ©Dry vs Wet
OThermally grown oxide vs
PMOS Deposition oxide
process 5 et Oxidation ®Oxide thickness
X +sz) (®4000~5000 A (400~500 nm)
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N type Si
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RCA clean

®@Preliminary Cleaning (SPM)
©0rganic contamination is removed with a 5:1 H2S04:H20>
solution at 120°C.
®Standard clean-1 (SC-1)
ORemoval of insoluble organic contaminants/ particles with a
5:1:1 H20(DI water):H202:NH4OH solution at 75°C.
QOParticles: Group IB, lIB, Au, Ag, Cu, Ni, Zn, Cd, Co, and Cr.
®Standard clean-2 (SC-2)
ORemoval of ionic and heavy metal atomic contaminants
using a 75°C solution of 6:1:1 H20:H202:HCI.
®Metal: alkali ions and cations like Al*3, Fe*3, Mg+*2, (Au).
®@Oxide strip
®Removal of a thin silicon dioxide layer where metallic
contaminants may accumulated as a result of cleaning,
using a diluted 50:1/ 10:1 H20:HF solution.
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Lithography 1: Defining the source and
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1. Litho-Mask #1 1Hm PR ®Lif/ﬁ¢§ fa /;k rocess
OPhotoresist (PR) coating
OSoft bake
OExposure
©Development
OHard back

®Wet etching
OBOE vs HF _ 2,

QGPR stripping/ﬁﬂ%
©®H2804 vs Stripper
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2. ( BOE ) Wet Etching

3. (H,S0, ) PR Strip

|

10 Canter for Nanotechnology, Materials Sciance, and Microsystems; National Tsing Hua University

Dopant doping
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#2H  ®Why dipping BOE first
Gk WG LAT w4 ¥ @®Dopant
1.BOEdp N &) (F&hA)  ©N-dopant: Phosphor 44
2. Diffusion S e L K1 OP-dopant: Boron  jff

®lon implantation vs Thermal
H H diffusion
OProfile, cycle time...
®@RTA (Rapidly thermal
annealing) at 1000°C for 30s
in Ar or N2
OWhy RTA
OWhy no RTA for diffusion
process
®@Screen oxide removing
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3. ( BOE ) Wet Etching

Gate oxide formation

@Dry oxidation at 950°C to
grow a oxide with 20-50 nm
in thickness
OWet oxide vs Dry oxide

OLast one is wet oxide, why
don’t we use wet oxide

1. Dry Oxidation ( % Con'fwﬁ s mg)
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Lithography 1: Defining the gate oxide

1. Litho-Mask #3 ®What is alignment?
©Size
OPosition
OType

2. ( BOE ) Wet Etching

3. (H,S0, ) PR Strip
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Metallization

1. BOE dip ®400nm AI
Al
2. Evaporator or Sputter ®E-gun evaporation vs
Sputter
®Sulfuric acid vs Acetone
®Purpose of RTA

1. Litho-Mask #4

2. Dry Etching

3. (Acetone ) PR Strip
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