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Dry Etch 380 28t Wafer Edge Plasma Damage JH{& &2

BHAUT, ATE', FHT, YSY", WY, =88

HIBUER

ST HREIAMYS EJIEIE,
o

& Sys LSIALYE 2 C&M PA,
L NELE

Plasma Charge Damage on Wafer Edge Transistor in Dry Etch Process
Wonman Han"", Jaepil Kim", TacKwan Ru’, Chunghowan Kim', Kyongsung Bae' and Yonghan Roh’

TSamsung Electronics Co.,Ltd Memory Business E Technology Group,
+Samsung Electronics Co.,Ltd System LSI Busipess C&M PA,

“School of Information and Communication Engineering, Sungkyunkwan University.

Abstract : Plasma etching processOl Al magnetic field S0 28t M 70ICt High level dry etch processE

FMAE

high density plasma(HDP) J} 2 €/ Lt. HDPE 96 A MERIE(Magnetical enhancement reactive ion etcher) type2l #&H|
b AFEEI process chamber sideOll 4JH2| magnetic coil€ AFE8ICE  Ol8 magnetic factorJt 53| wafer edgeF 20
plasma charging®l S8t damageE S{ZLAIZ|D 0|2 Q6 device Vth(Threshold voltage)dt shift &EHHAM HZ2

program &% F RIS |0 = HE ¢

2015t damage freeBt SHEAHE HESHH = ULL

2 2A5AC 01H

AR A magnetic field2t & & plasma charge damageE

Key Wonrds : Dry etch, Plasma damage, Wafer edge, Magnetic field, MERIE

L. AE

Dry etch )| & & device shrink& S24 etchlilAd HIS
4 etch® S406l HaIUG. BFSHM RIAHE =H
Ol M2tA machine, chemistry 12|10 2I& sourcedt B
6t EEIOf RACH Dry etch &Hl= plasma (&0 2
8 DPS(Decoupled Plasma Source)tXl #&& ULt HDPE
M8 B2 electron charging¥l 28t transistor(0I5t Tr) &
A0] 2Mol=E HCZ 2HM UM ol 2 =2llkds
EEPROM £X HZ 223 Al HDP 2HM4Z sl AI8dt2
U= magnetic field SH B2 HEE LK &4
Of CH3H Z=AISIRICE O EE2 JDINE wif edgelllA
LIEILD UM test user mode &EHE FSI| IGHA
main cell H{E M= B PAE 8bit cell? fuse cell B
2O 'on cell' 'off cell'2 UAIGHE £ HEHOICH X
SDX GtLke 2d 20 il IR & rdtgtel HIt
of €2 HOLL XHY 2 stepE layerE2 U0 HIIGHA
Oz FHAHA 222 O DM HLAIHOFE etch
control factor® AIES&iote A0t ZRUCH TSA 2 o
FOlAE gate etch Al AFRSEHE magnetic field® AIEE
ZE6I0 BEE MEdts AP E MHGHALCH

mn o

10
Jzo lE
ol omzy
| § 02

00

d8 1. 28 map ot cell current HiL

2. 4 H©

EEPROMS| gate Tr) HIZ J2FE floating poly,
ONO(oxide-nitride-oxide), gate poly, WSi deposition ¥ 0|
LBEES etchdts S2HZ MBEMH etch&HI= MERIE
P5000 MXP+ OICt Z1EI200l A gate= word line 1 sense
line gate OICH 2HI2 REE sense line TrOIHH, program
M erase S Al ONO HEEZ clectron0l charging®le &
S8 JIXL Y2Lt etch&l= S degradeTl O holeOl trap
€3, 11 Z Vth shift 2 programAl 2RIJt ZMot= A
L2 BHL0 Y gae BH SO OIS 283 &AM
otALt

& 2. Transistor =X

Gate etch BF 2 self align B2F2Z mask(oxide), gate
poly, ONO%} floating polyE 25 insitu® ZEELH Dry
etch recipe= 02! steplZE OB step® 222 layer
£ etch 80 T 24 A stepll CHHA 2F 20
CHoHA & degrade® S AME = U=z #LIE plasma
Off 28t damageZ BICH5IL, FY RASOH M =
SHECH & MM 2 etch 2F step® magnetic field ALE

- 109 -



S0 d2t PDM(plasma damage measurement) check® &
AlBIRD, 1 20 B RE0 FHE ONO etch stepll
CHOHA etch time2 400 A 10X 2HA22 FIAIH @
M HBE BOIGIAUSMH, magnetic fieldd A HAl 0,
30, 50gauss 2IJ(GH 0 ME JES EHoI5IALE E8
wafer edge LI AHSH MXp+ &HIY X ol &
magnetic  field& 0, 50gaussOl OBt plasma threshold
voltage(AVHE ZF3SIAULCH

.20 & g
J&83= etch 2 A etch stepOll CH8F magnetic field
Ol & plasma damage& E QI8 AMZE CIE2 QAU Hl
8§ ONO, WSi LB AVt 20 3N UERL Ols
plasma ¥&E WSi®t ONO Z&O0| EF @M HIHA O
gt= 222 20I0 magnetic field 210 Al 11 &I H

= A2

e AS 2o & AJUCH

12

10 2% ™

8} ! i

| £ | - h}

s} - E | L

2 } ™ = R z S N R N O

4NN IRNEI IR NN
Raf. (0G) (30G) |(OG) (S0G)f (0G) (S0G) (OGS (S0G)

F-P STEF | WSISTEP | G-P STEP |ONO STEFP

18 3. Step & PDM check 1t

?{e] ZWE HIEC2 WSi & ONO ZLHO CHBt etch
time % magnetic field split test 2UHE B J-49 2Lt
timeOl 0t 825 edge 2% 24 IO I UEHLE
RE 20 AL timeS EO0IE RE AL UD time
low marginOtAl &&5 BHE Y = AUCL
magnetic fileld split 20 A gauss 2t0| E+5 B2 3
ottt J84L)XE zero gaussEHOA fail chipOl &
&0l oKl NE &Y S, 0 Z2IUZE damages &
Q122 magnetic fielddt F2 JUSE HEZotD USS
BOIGtA2H Ol magnetic fieldS AIEE RSESEN B

a0s 508 60 708
Split Group.

(a)Etch time split 8 map I} defect rate
i

38 HHE = A AT

-
o

FumcelDefect [/

o N A O ®

= <]

S e e S

o,
e vt et
. * e

R wagep

1. G 6
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