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A Study on The Optimal Operation and Malfunction

Detection of Plasma Etching Utilizing Neural Network

DY NG OMF e Y
(Taek-Beom Koh, Sang-Yeob Cha, Seck-Ju Yi, Soon-Hyuk Choi and Kwang-Bang Woo)

Abstract : The purpose of this study is to provide an integrated process control system for plasma etching.
The control system is designed to employ neural network for the modeling of plasma etching process and to
utilize genetic algorithm to search for the appropriate selection of control input variables, and to provide a
control chart to maintain the process output within a desired range in the real plasma etching process. The
target equipment is the one operating in DRAM production lines. The result shows that the integrated system
developed is practical value in the improved performance of plasma etching process.

Keywords : plasma etching, neural network modeling, genetic algorithm, recipe generation

I A2

WAL e BRIHER TAEY 3l
W ZF 3o A&F 29 AA Alx=de] AAFH g
of digh Ayr #d3] MPHx gt 53] ALFAHLS
HEA iAo R FatzalE o] &3 1ol
=& en] mzay uvkhes ofaltelele] B Az
H 9] Z7|3AMEE dlojH Fibel] HESr|7A] b
3 AZAFAE7 BPIHIE 1@)FR).

May[115-& HEAGYH oz} J&HuolelE 5
3la o]E ulgoz IHARAIYL FEIo ojatmd
A& File WHS AZ3Eged Hesgd. 44 =
g JRte g ARV AEe ALz 53 A
oY recipe) A3 A H1 olo] met FA o]
P} oluf A5 Ex= 5000)e] Holw Azt
o] PP F FF AZdo|HE HME HA o
HEY HZ AeHdRE ddsch 18y SezegA
o} 357, E83 EAo] ul$¢ Bl olamdie
2= ¥ V%S A¥stu 58702 HrislA Be
o} Hanl[2]5& A5 A4FAHHL FAE E8f=zv)
& TAe BAHgAN Az grIYHe] 7EY FA
Z W H Y 9432 B9 on Himmel(3]3# Rietman(4]
T2 AAIEGS o &3 Fet=Rvl A4EFAHE A
A 719l ol AT A mdFHT &+ USS B
Aot 23y AS4deY F4e 93 AAFI2ge +
Z9 advEE HHsejorsta A7 2] vtet
vEsRg. HLe AE dHo]8E olfdolsing $4
3 &S e A rd g Adsed oH
ol W&tk Kimbl2 nAgEHAS7H] AFH2Y
aZE6lol o3 HAsE NFIERS o83 EE=

HeYAF 11997, 7. 4, #HLE 1 1998 5. 9.
TEY, 24, oldF, 3w - AMugw Ar)FE
Had LG AR 474

ola)zbg el mely weke AAlstgont, AT e st
TeZ) 9§ FHshe zogd] wRe gTL n
FREYY Jl5Ae] Boemz HAsiy A7AF
galo] ojggo] waA "ok EF ubea Fite)
NzZbue A7) AT meh kg AhR) o)
RAER st A=A Wbl wAse o) W
e 2719 2dyoA dojE YHPHE dE gy
e 273D AT Bakerll5e ARAIH=HL o]8F
RIE(Reactive Ion Etching)&7de] AAE8 =ded] 2s)
AN FHAS0] P Re BRPou o dASutaE
7 AHAA A/ He BASYH0| ohm FHYYY
gzl slazEgold BT A W BAH
o] Yazicil81%5-2] @EolA 7|5 gt}

B =RoNE B AAHm A8A4UE Sz}
Azbgule] mEEe 98 AAs=P Y Hedn
Aol RESH AGo] =L A01A 2 (recipe)
J g4e gd FAYRYZH ATH2gduYZ[6le
By, Aeste e At E=§ Axe Fel
M9 thorgt Fejo) APBAYe] P HHeA), B
A YPAA, A WE Sol] 7)Aske wiEA
AA0] oja] LASE FAHolge] 7A R EPE %

19

2 o 1
fr & o K

'

Sujof 2781 BAHBEB
PEYrY)
ogs g +8
suletnels
RELED: ol slgt
1L
cus [ o & '.;g
BEER a&d
olaas
zfi:zio&(:m} HololRecipe) (2] Al 3
- LIRSt
o> Molwuan
al=o} | 2pE
Balt=al A2ty e
ol

(a) DRAM F4terQ] @M el Eetzrl 4283



434
Biis) £7/8 S Wolzof
YRy
e
MG Al ato)
s [ aw DEEEEY:
olxREA 2z{xof sE7} mys 2
SEET s
asALEoE
o1& o)y {/ Hojglaay [2] 0l &b0] Ay 3hed
FYhol ke
AlZbo| 22 F
gl= o} Al AHH
Eal=olA 2t EH| ot
stols

(b) Et=rt Hz43H 2 AF FHIHAGAEH

28 1 Eazet 42437 v
Fig. 1. The comparison of the plasma etching
process.
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Fig. 2. The structure of neural network.
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Fig. 7. Search of the optimal control input utilizing GA.
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Fig. 12. The etch rate control chart for the RF
power with 10W less than that of recipe.
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