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B CCP reactor - BC/VC EEE‘*
” Communication

SiO, Dielectric [

Showerhead -- grounded

Powered electrode

Upper(+2mm)

reference

Lower(-2mm)

« P =50mTorr ocus ring
* Dielectric SiO, with € = 3.9

« Sifocusring withe=12.0and o =1/(Q-m)
* Inlet showerhead : V=1m/s(Argon)

 rf Powered electrode 100V, 13.56 MHz / 60MHZz
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SRC-NODE1-NODE2_SIN(_-DCOFFSET-_-AMPLITUDE_FREQUENCY-_-TIMEDELAY-) g N\\
VST 1 0  SIN(O0.00E+00 1.00E+02 13.56E6 0.00E+00 )
Catl 2 1 0.5nF
Rg2 2 0 1e9
IST 0 2 TmA

TRAN  3.7000000E-12 3.7000000E-09 0.00 7.4000001E-12 UIC
eV =0 V@)= 0

PRINT TRAN V(1) V(2)

.OPTIONS ITL5=0 LIMPTS=1001

END

100V/13.56MHz

. . RF Source
Circuit model input

l||—<:>—A|
" Reactor
1

,----------.&---\

~

« Powered electrode : External Circuit model
= 100V, 13.56MHz
= 100V, 60.0 MHz
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LOC3(0.5cm) LOC2(7-0964cm) Loc1 (14.779Cm) Translent Time Step
— &tandard
« Wafer &TtF 37l|2| QI EOj|A| IEADs A|At - 3
Tirne Step |LE-005 s
« Max. mcplas = 6,050,000
H . a CCP Time Step 5
« Number of bins : ADF %! EDF ZtZ} 1000ea e
No. of Steps [200 =
® | Special Solver “ariables Input | I Spedify Cyde Frequency
num_part_niter_mceplas int 1 6000000 Monte Carlo Transport
E?:;Earizgrf:;_r;isl?sz én‘: *+ BAShonD ¥ Compute Ion Energy and Angular Distribution Functions
T ime_;it,er_mcp las int 1 10 (Mote: Only choose this option when restarting from a conwverged solution.)
meplas_ ensble adf mods int 11 R — A N
Energy Range |1ooo \o |1oo v
Angular Range |1000 ‘0 |90 degrees
W Advanced
oK Cancel AR
ARF
CFD-ACE+ V2016.0 Patch1 OlA YH|0O|E &
Menu>Tools>Special DTF update...
— Minimurn Particles per Cell |500 j
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« Plasma field e

B Summary(1/3) mam 5 51 0j01
e

13.56MHz2| Z< NE_avgét2 & 0.64E+150|11, 60MHz2| E 2 8.8E+1522 O|F EUom 2 13758 = LIEH

« Sheath layer thickness

15
—Frequency = 13.56MHz
12 | | | ——Frequency = 60.0MHz
—_
£
[]
£
.h_ﬂ 6 { {
L]
I
3
0 2
0 30 60 Radiaus [mmPD 120 150

HtS 7] SHOMAM sheath layer?t 7k &4 LIEFLIH 13.56MHzO| A= 2f 10.4mm, 60MHzO| M= ©F 2.93mm= LtEHE. (SF 3.54H)
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e lon Angular Distribution(edge)
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Location1(y=14.779cm) Location1(y=14.779cm) Location1(y=14.779cm)

14 ——13.56MHz - Lower 14 ——13.56MHz - reference 14 | —13.56MHz - upper
212 ——60.0MHz - Lower 212 ——60.0MHz - reference 2 12 | —60.0MHz - upper
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Angle Angle Angle

13.56MHzE 30° M2 2 2 ZE 2 lon0| QAL £, 60MHzE 0~102 R FI=0f Hlsh %2 Zt= 2 1on0| YALE.
Focus ring0| £ A7} YAtE|S ZtEJh R0 JP2AA LIEFLIH, o7t 2242 X0 72 A LIEtLHS ZEHo)
LHEFE.
« lon Energy Distribution(edge)
Location1(y=14.779cm) Location1(y=14.779cm) Location1(y=14.779cm)

14 ——13.56MHz - Lower 14 ——13.56MHz - reference 14 1 ——13.56MHz - upper
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o a o
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b CO nve rgence Monitor Point Plot
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B Averaged electric potential
B ESEEEE——

Sheath layer

Lower(-2mm)
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B Edge Effects : AR+ current density Vector
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M Edge Effects : Species current density in X — AR+ ekl
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Sheath layer
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Location1(y=14.779¢cm) Location1(y=14.779cm) \
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£ z
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Angle Angle
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4.0E+07 2.5E+05
3.5E407 —— Lower —— reference ——upper — Lower ——reference ——upper
60.0MH
13.56MHz . z
Z Z
£ 25E07 = 15E+05
3 2
3 206407 3
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Location1(y=14.779cm) Location1(y=14.779cm)
1.0E+10 1.0E+08
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£ z
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M IEADs - Location1
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Loc3(0.5cm) Loc2(7.0964cm) Loc1(14.779cm)
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13.56MHz

60.0MHz

Lower(-2mm)

reference Upper(+2mm)

-80 -60-40 -20 O 20 40 80 80 -80 -50-40-20 O 20 4D &0 60 -80 -50-40 -20 O 20 4D &0 80 -80 .60 -4D-20 O 20 40 &0 80

e —

reference

60 .60 -40.20 O 20 40 60 80

Upper(+2mm)

Max

-80 .50 -4D .20 O 20 40 &0 80 Mln

e
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M IEADs - Location?2
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M IEADs - Location3
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M Special DTF Update... W 7 51 0|21 |

Engineering &

’— -. Communication
B CFD-ACE-GUI- D#Special_issuewsK_hynix#FocusRingEffectl
CFD-ACE+ V201 6.0 P1 Eile Edit View Units | Tools Window Help

BHE - ||@Q&Databaae...

Active Mixtures & Species...
EH parametric Input...
MOD File...
@D view DTF Content...
Special DTF Update...
£ Edit Python Script...
3 Run Script...
= Dump Script...

e num_part_niter_mcplas int 1 6000000 (default = 3000000)
(# particles per MC iteration)
« num_part_max_mcplas int 1 6050000 (default = 3050000)
(Max# particles per MC iteration)
« niter_mcplas int 1 20 (default = 1)
(# MC iterations)
 time_niter_mcplas int 1 10 (default = 200)
(#rf cycles per MC iteration - multiply by #Steps/CCPcycle for multiF)
« mcplas_enable_adf _mods int 1 1 (default = 0)
(1 enables specific modifications in solver regarding hit_angle for

View Model Properties...

5| Special Solver Wariables Input

num_part niter mceplas int 1 6000000
num_part max mcplas int 1 6050000
particles coming to the surface) niter_weplas int 120

time niter meplas int 1 10

meplas enslile adf mwods int 101

[

oK | Cancell
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