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APTC Confidential

“*Company Name: Adaptive Plasma Technology Corporation

*CEO: Nam Hun Kim, Heung Moo Huh

»*Established Date: Feb. 22, 2002

“*Business Area:  Semiconductor Processing Equipment

**Main Products:  Dry Etchers (Oxide/ Poly/ Metal)

“*Location: 352-1, Ichi-ri, Majang-myeon, Icheon-city, Gyeonggi-do, S. Korea
“*Factory Scale: Land 7,600 ™, Buildings 3,700 ™M (Clean Room 1,500 m")
“*Paid-in Capital: $5.5M

**No.of Employees: 50

“Tel) 031-645-1000  Fax) 031-645-1100
http ://www.iaptc.com
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Adaptive Plasma Technology Corporation

APTC Etche System

@ Seles B 300 MIETAL
MT-2 Fuse & Metal Etch

Selex-1 Metal

{Sude P

# Selex 11 GOV ER
WEB-1,2 Efch

(2by2 System)

WEB 23 Jligtez"
{(Center Pumping)

Selex ), 300 OXIDE
Oxide Etch

Alpha test &

Selex-11 3

L nit PROCESS
(APTC Lab )
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. 300-Oxide
Gate-HM

# SiN E/R > 3000 A/min
= SINFACL Selectivity > 7
# G0 Joading < 5nm, E/R loading < 5%

5. 300-POLY

* Wiggling Free (LWR < 5nm) - Wiggling7i 44
= E/R uniformity < 5% (non-pattern wafer)
* CD uniformity < 10nm (Full Chip CD) - 13nm{full chip)
2. 300-Oxide ~ Stop an TilY
e g = Contact not open free - Edge CU high
Via Etch - Polymer residue
- Z| 2{2F Edge
- Not Qpen issue
3. 300-MTL # Oxide Loss > 500A
. “ Top Notch free
MTL Etch *E/R = >6000A/min - OK
# PR 480 >3:1
4. 300-WEB = W E/R > 8000A/miIn
- % Recess (Plug loss): 800~1000A
WEB-1,2 # Residue free - 0K

# Stop on TiN

# WSI1 E/R > 3000A/min
% CD Uniformity < Snm

Gate, STI “ Notch, Undercut & Residue free
# Selectivity to Oxide > 200:1
# in-situ process (ST}
s * Bottom corner rounding (ST1)
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Adaptive Plasma Te

1. Chamber Configuration : ACP Source/ 3by2 PM

2, Recipe (60nm MT-2 ETCH)

BT : mT /0Ws /Wb /Chemistry / 35sec
ME : mT /Ws/ Wb/ Chemistry / EOP
OE: mT / Ws /Wb /Chemistry / OE

3. Results

Memory 60nm

chnofogy Corporation

6000 A /min

PTC C onnti
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Etch Rate 6000A/min 6000A/min
Recess (Plug L.oss) =7 800 ~1000A = 800 ~1000A
Recess Unif 700~ 1S00A{800A) = 1020A~1250A( 230A)
Residue Free Free
| Stop on TiN Stop on TiN Stop on TIN
[ Partice N/A N/A
l Throughput 83 L 104 (Simut.ﬁ_ion)

APTC Confidential

W Etch Back Recess Uniformity

——SIDESTD T—B ~~&— CNT Pump+Modified Process kit T—B * * - - SIDESTDL—R - ~ ~ & ~ * CNT Pump+Modified Process kit L—R

2000
We can achieve better uniformity than L-company with center pumping
1800 | and modified process kit
1600 +
1400 +
* 1200 +
172
& 1000 F
i
800 - LAt Recess Unif.
600
400
200
0
140 120 100 0 100 120 140
Edge—Center—Edge
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Pumping + X Side Center Pmce% umformxty & ( onduc tance
Cathode Std. Simptlified Cathode Easy mamtenance
Liner Ground floating biner Grounded wall hiner Plasma stability, sheath & 3}
Source Plasma Concept No New Concept SANMESE 22, Process Margin
Plasma Door Base Yes Plasma uniformity 2F &
Dual Gas Feeding Dual MFC Ratio Controller Integrated gas ratio control
Oxide Process Tech. OX E/B & VIA VIA, PAD, Hard Mask. Cont5,| Process Margin &
Low-k Fitch Cf & (FI-E/R, Unif, &Y, Throughput)
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Adaptive Plasmo Technology Corporation
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2 = MO U8 Customer 81812 0] H L Critical & 28 O42Fs ZHRD I3 20

3 JDPE  Device Maker 2 =LY X 21 Q1 Partmership J1 81 0t K 8H EJ?:HI Mz 2dzg s Usr 82x8
=00 OIS JHE g == Qs A2 HI S

4 ZtHl OHE 8E0E 2F

5 Customer Device 8 & 55 (& 8 A Customer/ & Al Co-work BE R

6 QAL Eching 7Jlg (X EE DA S B s dE N &

Jl=H EXE

1 RF (Jmeratox Nl’lt&,h{’r Hz H EBEEUE =49

2 ESC D=

3 TR NERE Quality, 2T X = B g2/xE
4 Plasma & & J|& he BE A3

5 Simulaton2= & H = S & A

6 Etching Performance & 5 tool0} 82E 5153 41D Qi)

6 Etching2 $NEEE oAl Z 0= SHE 220 8 US
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- Wafer DEMO 2 System JDP 2|30 S
2.0 WIDP SA U2
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L

1 Cheest 218 R
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1. CD Uniformity M

-> Water size th 7 3 30 Tt & Center to
LEdge(5 81, 21 21 & Edge) CD Uniformity
2PN =LY

2 FICD =S4 Tool (CH-SEMY U E &=

. Wafer Wet Cleaning S Hl 25 Oidi&

4. THHIOH 2 Pattern Wafer B O S

(S

. B Pattern Wafer M & HI &
2 Water DEMO & Xt 248, B

{. ESC.RF Generator Matcher &=
?%J

ARG MHldE HReE
2. Base Parts S HI €A AL TR Maker

L=t GIRgAH = H g2 AE

e

2. Back-up Parts JHEH Ol R 8 JI2E4EHD
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