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Contracted Processing Service
by CDE (Chemical Dry Etcher)

SHIBAURA MECHATRONICS CORPORATION
Fine Mechatronics Division
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B Introduction

v"  CDE Feature ~ why User needs CDE System
v Example of CDE Result
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Feature (Chemical Dry Etcher)
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CDE (Remote Plasma) provides:-:-

v Isotropic Etching

v' Plasma Damage Free Etching (much better than ICP/CCP Plasma)
v' Device Performance Improvement
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Why user needs CDE system

Shibaura’s CDE (Chemical Dry Etching) technology provides
Plasma Damage Free !!
ICP/RIE (Plasma in Chamber)

B . g

= -~ Antenna i L1 {1 IonCharge!!
== LY ]
Gas » v v v ICP/RIE process,
plasma damage occurs at surface.

—Device characteristics deteriorate.
(Customer information)

——>Pump

CDE l2.45GHZ
Q/uamube :  Only radical !! = Isotropic Etch
1 o P No Ion Charge !!
Tube \

CDE process,
plasma damage dose not occur at
surface.
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m Si Surface Smoothing

Roughness
Improvement

Ra: 1.24nm Ra: 0.17nm
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ZS\SHI3AURA Example of CDE Result

B Si Damaged Layer Removal
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Contracted Processing Service

Procedure
Tools and Specification
Process Application and Material
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ervice Procedure

1. SHEAS- RO

Discussion for Contracted Processing

JOCAIYIZF7LDOHITER = FHEARBICOVWTHERYD
Discussion with process engineer

Considering the evaluation plan
- {i) RIGEE D &S = CFHMEATZRE
Sending the quotation

Fix he evaluation items/procedure
2. SKEHU. JFHM

Evaluation by SHIBAURA

- SRAFH U, SEEHEDEN > FEWRZE, BIZESVWHERFT
Executing the best evaluation Demo Tool Tours in our fab (If you want)

3. IS, SEDEDIT

Evaluation Report and Discussion for the next step

-SRESDIEN. RS = BERDH3ZIAL
Sending the report Acceptance and payment

- SEDEED T THH = CDEZRZFEIMIO#FHFICONT
Discussion for the next step

Discussion for the next step
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/S\SH/3AURA Evaluation Tools

( )
. Our Clean Room (Class 10) |
[ 1 ( .
e ; Process Tools | N | Analysis Tools | N
CDE-80 > FFTAMER (Optical Microscope)
: > FRIEBITE 28 (Thickness Measurement)
(3~8inch) ., > BT EHESEM)
(12inch) > IRIF—DEEIXERDHT(EDX)
> ER7ZAITESS(Step Height Measurement)
* ICE200/300 > HHIEXHR(X-ray fluorescence spectrometers)
[ICP+Bias] > I\—=7417)VBITEZ5(Particle Detector)
%/l&o‘r’]"_ Te]mp] > A3ORAJ—J(Oscilloscope)
(8?1I2ri1r?ch) > Y—FJ3T4HAS5(Thermography Camera)
> FBALAET(Contact angle meter)
» XPS, ToF-SIMS, AES, AFM, IC-Mass etc,
the other analysis tools are outsourcing
* Single WET * Draft Chamber (Fumehood)
\ (12inch) (for batch WET by coupons) J \_ )
* Sub-Tools for Unit Process: need to discuss for use
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Service Specification

Service

Summary

- Isotropic Chemical Dry Etching by CDE-80

- Plasma Damage Free (Remote Plasma)

- Discussion for Evaluation (Item, procedure, schedule etc)

- On-site Analyze (Microscope, Particle, Thickness, SEM/EDX)
- Outsourcing Analyze (XPS, AFM, TEM, AES, ToF-SIMS etc)

- Unit Process Support by using the outer tools

- Demo tool tours in our fab

(%TDB: WET Draft Chamber, Single WET Processer, Ashing)

Specification

- Plasma : Remote Plasma by micro wave (2.45GHz)

- Gas : CF4, 02, N2, CL2, NF3. SF6, CH2F2, H2/N2, Ar, He
- Stage Temp. : 15~120°C (3¥~350°C by special demo tool)

- Sample Size : 6inch/8inch(/12inch by CDE300) SEMI wafer

Maximum : r=300mm, Height=50mm

Minimum : about 10mm square (coupon process)

Smart Solutions & Services for Your Manufacturing
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Process Application

Material - General : Si, Si3N4, SiO2, Resist, SiGe
- Metal : Ti, TiN, W, Ta, TaN, Mo, Cr, Ru etc
- The others : SiC, GaN, Ga203
- Special : Glass, Films, Thin wafer, TDB for the others

- Surface Modification : AL, AL203, Cu, Au, Ag, Co, Ni, In, Sn, Zn etc

Process - Damaged Layer Removal (Light Etching)
Application - Surface Roughness Smoothing

- Corner Rounding

- Etch Back / Recess

- Removal (high selectivity removal)

- Surface Modification

- Residue Removal (De-Scum)

EARTETHEBRECBBESEIEEL,
If you have any question/interesting, please let us know.
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CDE Process Applications
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ZINSHBAURA Device Improvement Process o)
CMOS Image Sensor

Logic / Flash

Spacer SiN Pull Back Coverage Improvement STI Damage Removal Si Surface No Plasma Damage
S/D No PIasma Damage
Si—Sub

Oxide Etch Back Si Interface
No Plasma Damage

Improvement White Spot, Dark Current )
TSV / MEMS B

v 100k SE

Improvement Film Cruck and Particle
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Poly/SiN Selectivity=1 Taper Etching

=

Yield
Improvement

( Power Device/Discrete

Corner Rounding 3 | Qm@m e I

- n o

Improvement Contact Resistance and E-Mobility
12

Scallop Smoothing

Si Contact Damage Removal

CONTACT RESISTANCE(Ohm)
g 38
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CDE Si Material Process Table

No. Process Sketch Picture
(1) SiN Pull Back “ i> u
(2) Si Corner Rounding u E> u
ughnes
(3) Si smoothing maged er
Damaged Layer Removal
Poly-Si
Poly-Si
BPSG
Si residue
After Al-Si etch AlSI
(6) Si residue remove i [> -

Smart Solutions & Services for Your Manufacturing
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DE Resist Process Application

Smart Solutions & Services for Your Manufacturing

No. Process Resist E/R Sketch Picture
(1) Recess 300~1700
(Etch Back) [nm/min]
. 5~100
; o - H E:> H
Residue
~1700 1
(3) Descum Chmy/min] E1> H
Hydrophilic Surf:
. ydrophilic Surface
Orgamc_ . No UV Damage
Surface Cleaning Contamination Few Electric Charge n
(4) | ~10 Water |10
(Hydrophobic [Nnm/min] L
=>» Hydrophilic) |:> j
| —— R —
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/2S\SH/3AURA Fundamental Data for SiGe

SiGe lateral ER vs. Ge content

T 400
)
30% g 300
259% E
270 200
i
0 1
20% 8 Ot Higher Selectivity to Si
: Y |
siGe : Ge 15% ' | ' '
15 20 25 30
xaaok "N Ge content (%)

ECS 2006

Isotropic Etching of Si, ,Ge, Buried Layers Selectively to Si for the Realization of Advanced Devices.
S. Borel, V. Caubet, J. Bilde, A. Cherif, C. Arvet, C. Vizioz, J.M.Hartmann, G. Rabillé, T. Billon
ECS Transactions - Cancun" Volume 3, "SiGe and Ge: Materials, Processing, and Devices"

High Ge Concentration will achieve higher SiGe/Si selectivity
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Z2S\SHiBAURA DE Memory Process

Process Type

Poly-Si Removal

Damaged Si Removal

Etch Back
(SIN, Poly-Si) oly-
Poly-Si Poly- [>

Si-Sub Si-Sub Si-Sub Si-Sub

Removal

. . SiN
ONO SiN Etching Y
[>
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Etch . Temp. Etch Rate Unif, Selectivity
. Main Process )
Material [deg] [nm/min] [%] Poly-Si Ox SiN
Recess / Etch Back / Removal 15~120 30 ~ 500 <%3 10~100 10~30
Poly-Si
Damaged Layer Removal
~ ~ :I: ~ Waad
/ Smoothing / Rounding 25~120 3~ 30 <t4 1~20 0.2~10
Etch Back / Removal 25 30 ~ 100 <%4 1~20 10~100
SiN
Pull Back / 25 3~ 30 <%5 0.2~10 1~20
Ox Etch Back / Round Etch 70~120 5~100 <%5 <1 <?2
Metal Etch Back (W, Mo) 25~120 200 ~ 300 <+10 | No data < 80 <6
Removal / Recess 70~100 100 ~ 2000 <%5 No data > 100 > 100
PR
Resi . limi
esidue Strip / Sliming 25~100 | 30~100 | <%5 | Nodata | 10~100 | 10~100
/ Descum
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