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The planarization of interdielectric film by elchback

process in mullilevel melallizalion

Yongchel Akn, Moojin Park. Soehan Chei

Semsung Semiconductor & Telecommunication Co.,Ltd

Abstract

Planarizalion in mullilevel metallization is very
important to smooth out topographic undulations
by conductors. dieleclrics, contacls, and viass.
One of melhods for planarizing interdielectrics.
such as the etchback process of the double layer
composed of the photoresist on Lhe interdielectric
fow temperoture oxide was introduced. The step
heighis of inlerdielectrics before and after elch-
back process was measured by Scanning Electron
Microscope., snd the degree of plansrizalion wes
snolyzed. comparing the differences of the step
hieghts. In this experiment, ihe degree of planar-
izetion was controlfed up lo ebout #.9.
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2.3 Selective etching
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-~ 420 —



1987 % ®BHA

BT L s HWmKke

WX % 87/7

AME-8110 of 4 CHF3. 02 zh2wl ¢ B sa $9
100 scem 3 9 QY wzol wa o3 F.3Y i)
2ol2 Yu PR L0 2 9 oy 457 A5y
LT0 o} o]y /=8 PR 9 ofY 459 v, & 4duly
GEshslieh. CHF3/02 stawle 27t 773, 6/4. 5/5,
4/6 3 37 2 H¥sig3n. dH2 20. 30, 40. 58. 60
3 78 wTorr of Theh M of 3 4rw Heualg HYo}
2aAs UG
2.4 B8 ¥x W

Gy 87 Ao WuRE YU oy TYe
PR & of ¥sh& Etch 1 B9 seleclive elehing AY
X ¥ PR A LTO WO 111 seleclive elching
ZULR PR/ATO & o0 W8k Eleh 11 ©olE F¥35 o)
VYsigleh. Eteh T X2 AW LT0 ©a § PR
X endpoint B Mo} oG sl X AHYP R, Etch
I Aqz2e Zz 8.5%, 12.5%, 18.0 % 03 Y%
sSiglch, 48¥ Bteh 1. 11 288 Tadle 1 o3 2o
F3 dd. SAddy 23 Yodvd Wz Fre
33 dol BARg, e)ol osf FE3 sefE B
shalch.
o ¥x

Q- 1 -tz
3 Aol 1 312 & Figure 3 oAz 2w 6]
Yoo gt go] Fo wo.
[tl ¢ etchback M LTO 22 @2} o
t2 @ etchback ¥ LTO 219 © 2l Hof

Etchbeck #H, ¥ LT0o 2o o2 ol 2 A
Hold (SEM) o3 A %54,
3.3 3w S
3.1 Selctive etching

VA b2 $%0] 100 scem 22 B HE G S, CHFI
/02 FAAulE 2 773, 674, 5/5, 4/6 % 37 B
UG wek PR 3 LTO 92 oy HEYW Hew
M%E Figure 4e o] vebulm §ltk. Figure 4a B
RE PR 3 LTC B2 oY &% Aol +/- { am FIY
ghol 3= CHF3, 02 Jt2 $%& 7z CHF3:61 - 63
scem, 02:37 - 39 scem 2 Y AUl 2xsiel g3
olvf Hejule 8.94 ~1.06 WS ol X Esjel 3iv)
PR 3 LTO 20 Hein|s} | of A8 CHF3, 02 7} A
#9027 63, 37 scem ) FE, 2Y e g2
PR 3 LTO 92 o3 A5 Hdu H3E Figure 4b
of tiebd wpel Wb, Figure 4b B Ful  o¥o)
Foieto] wial LTO 29 oy 45 A9 gPsiz PR
o o4y &% MAs] Fosiy. PR 3 LI 2o
Yedujole & Aol @A Uk Figure 4add
2 ¥el PR 3 LT0 W oY 450 A0 tilolHE
213 oy 2AL CHF3. 02 7tA §%o] 72 63, 37
scem. AW RF power = ZbZ} d@nTorr. 1308 W 2
4358,
3.2 wus ¥ A

Figure Sa & elchback H A M2 £33 28 B
F3 3lch. Figure S5a 2 Y¥-El otchback ¥ LTO ©Ho

gal Fol( 41 ) & 700 am ol 3tk Figure 5b &
Eteh [ 20202 (5.5 & §¢% 3% F2 d74g Yo
#3 glth. Figure 5b & FE PR EWA ¥
800 »m A= OiAHGRD, old PR Y AY 4 U
51.6 nm/min 28 AL, o PR O AY 453
dystz] Aol @Y 4@ oA 9 LTO Y Ho
2k 100 nm X E Wobgle PR & ofYstE ATVE BaY
©e, Eteh T ATE 17.4 ¥ olglth. Etch 1 2 Po]
(2.4 % olm Elch 11 A{%o] 24 6.8 % . 125 &
8.8 & du, e ¥z A4y 3 Fx ¥ 474
Table 2 9} Figure Ba,b.c oA B odFa §ich. Table
2 % Figure 6Ga,b.c T Huvl FEich I] 2| Zo] 8.5 &
12.5 &, 19.0 #of wl2} etchback F LTO W& th2
¥ (42 ) 27 408, 200, 66.7 nw o} . RN
t1 o] 700 ne 2 S FEglony, ety Y e 7
8.43, 9.71, 8.90 o2 AU gt PEY PR & Etck
H A% 3444% g4, 22y Figure S
o ww, @ dEE v v ojoyy
LTO w8 Srie g3y ded& o9 2 ez
steg od3d AUEl2 v W3R H7a etchback
sfelowi. chdy deld s v ojofA e LT0
oW oA Sevt v we 9 oMY Lo W 4N
% 3o% # 3o sIUste] Figure 6c SfM 2 Zo)
thabo 24 R ZoxH HolzlA ¥, wetd Yy
wal zojofaiel LT0 wo] A A Eol NUR
189 - 200 nm FRZ2 oW, w28 F4 FId44
ol Ax gz VW FEi A 1 AAAAA
¥ ol
¥ AgolME Btk 1 1T Aol A7 17.4 ¥, 19.0
2 du, ¥ P 8.98 489
4. A
oj Aol 2l ¥ ubgl o] PR & LTO w2 Li1 selective
stehing 27 HAY o] 2UE o ftte] Tavoly
S0 Howo Fe3} st Yoisigdo. Hsl, DAy
ANE A TF LS gAsie] etchback FFL
29A oy 2oy UYsYch. UDs] dig oo
shet g g
R, PR 5% LTO 219 1:1 seleclive etching U0 ¥
CHF3 8 02 712 $%¢ 2 22 63 scem. 37 scem
ot¥ g RF power = 2t7 4B wlorr. 1300 W B
4ysigic.
EA. ol 2600 am ol T2l EolJ 600 nm 2
meoja L0 2g 800 nm 24U TS, PRE
1150 nm = X8l 128°C, 30 ® % bake W
A4, Bteh 1, 11 27272 A7 17.4 ¥, 139
5% Ug4 o oY siglg o, ¥us
A= 8.93 Ao 1 of 2%t
Reference
1.R.J.Smith eb.al., A double layer melal CMOS JII
technology . 1EDM 1984.p.56-57
2.Thomas Harringten et.sl.. A wmanufacture (.2 um

double poly., double metal CMOS process for o one

- 421 ~



th3 w4 FZo|A Etchback W4l o 27 deiate] Wery

~mega bit DRAM.IEDM 1984,p.71-74 ls‘ WAFER , P TYPE SQ:CMJ

3.T.Moriya et.al., A plansr metallization process I
IEDM 1983,p.550-553 [ OXIDE GROWTH , 100 nm l

4.P.B.Ghote. Multilevel interconnection Lechnology ] POLYSILICON
TEDM 1984.p.126-127 BOLYSMCON DEPO ,GOOnmJ Si suB OXIDE

fques for muitilevel metallization, Selid Stat

S.f.N-Saxena nnf D.Pramanik. Pl?norizatit-m techn i PATTE;QN‘NG J W POLYS!UCON
I oY

LT0
Tech. Ocl.1986.p.95- 180 [LTO DEPOSITION , 800nm ] ~
6.L.B.Rolhman, Properties of thin polyimide films I
J.Electrochem.Soc. 1982, p.2216-2228 LPR COATING - 150 nm J PR
7.A:D.Butherus el.al.,02 plasma-converted spin-on- [BAKE 120.(: 0MIN I A0
glase for planarization, J.Vac.Sei 1985,p.1352- — -
1356 "REACTIVE ON ETCHING 1
8.K-Kemoshida et.el., The flowage his s sputter 1 __ (ETCHBACK)
method for planarized oluminun interconneclion Figurs 1b. The pracess sequence for planavization lest
in VLSI,IEDM 1986.p.78-73 on topography
9.David B.Tuckerman ané Andrew H.Weishberg, Laser
Planarization.Solid State Teck.April 1986.p.129 RIE{Gylindrical or Hexagonal Geometry)
-{34
18.T . Mogami et.al.. SiD2 planarization by two-step
rf bias-spullering.J.Vac.Sci 1985, p.857-861
Table 1, Two-step slch condition Top view
for plasarization,
Side view
OiF3 0z prassurs RF power )
Eteh 1 | 30 sccw | 70 scew | 40 oTORR 1300 ¥ Figore 2, Cyliedrical or Kexagonal Geometry for Resctive
lon Etching.
Etch 11{ 63 acen | 37 scem | 46 aTORR 1300 ¥ 1. STAGE |
— PR
Tabie 2. The degres of planarizativon as 1 fenction
of Eted Hi tins tchli
- t 10
Eteh | Eich §§ 131 t2 -ty [ 1
Bek 11 time EPOLYS'UCON
17.4 ainf 6.5 vin 700 e 400 an 0.43
Wasisl 2swin | Mom | zoom | om 2. STAGE i

(7.4 ain{ 19.0 @in | 700 sn | 66.7ne 0.9 TGW
: [\

|Si WAFER P-TYPE Sn-cm | / \
Eroozmsnmlu.monm | 7 ////// R N

|PRCOATING 1150 nm ] iuo

I ST *2
[EPosre2DEVELOP | =477 A
[BAKE .126‘3,30M|N B 2@%

THE DEGREE OF PLANARIZATION
_________ !_______._ e
'REACTIVE [ON ETCHING - : e=1-12/t1

Figure 3. The process saquence for pisnsrization on

Figere ta, The provess seqoence for 131 selactive etching topography,by Reactive lon Etching.

test on PR/LTO {ilm.

- 422 -



19871 MWHE - WTTH Bilikf HX® 87/7

T T T T T
= 17 %Q
m
]
- \.\ i1 g
" —n <
L 1o ::!
[ ]
80 | PRESSURE 40mTorr i
RF POWER 300 W PR
70 r . (
60 | ® ]
z /
c
- 40 | o / 4
K ::::>€5“‘~\
=
2 0 o O~ o LT 7
X
© 20+ o ]
&
10 .
L . L L L Figure 5. The vertical structure before etchback,
6040 5050 40/60 d after partial etchback.
e~ 70/” ::) ;slor etchback (11 = 700nm ) )
CHF3\02 FLOWRAT’O’ scem (b) after partial elchback. (Etch I = 15.5 min)

Figure 4a. The etch rate and the selectivity of PR/LTO
filw as a function of CHF,/0, !lom.

T T T T T T

g | NN N p— )

ALIAILDTI3S

—e
—e—®
—e

B q.<=::EB___—-()-———()-———()—-—'() ~

CHF3 63scem
02 37scem
RF POWER 1300W i

B 8 & &

EICH RATE , nm/MIN
3
PR

200 % X B8
PRESSURE , mTorr
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film as a function of gas pressure.

Figure 6. The vertical structurs after etchback,
Eteh I time is 17.4 wmin.
(a) Etch I1 = 6.5 win

t2 = 400 nm
- 0.43
(b) Etch I1 = 12.5 win
t2 ~ 200 am
= 0.71

(e) Eteh 11 = 19.0 win
t2 * 66.7 nw
= 0,90
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