IN IO T/ad—

NTDLJ A MNETIV

ML s EXAX—

N T Iv T /ay—¢t




NTD (Negative Tone Develop.
IHTF 4T h—BEB) LIYXE
o [FIUTNETIV (PAGHE-—IB)
o [A|CPEB : Ml AR S bt
o HIGHIMNELILS! o
o BN FHEE NT-EENTE S
o ARBMHEIBIIBURICELOREET NS
o KL EH7=Mack DBGHEBE R ZHiS T LMW TES
o [ifRZEIC KX AIUENEELRBRAZRZTN

Panoramic
Technology




BRI X 5 IS

o FIZHICHIEEBZL VA MBI ANRERIGIE. 74+ FLIYAMAD

ARG ERcdceEmsNTVET, (£ Pistoret. al,
“Photoresist shrinkage effects at EUV”,Proc. SPIE 7969, Extreme
Ultraviolet (EUV) Lithography Il, 796917 (April 07, 2011) )

o EVEHBOLY A TlE. Bilaic &2 I EETIIH D FTHAT
L7ze EE9DIF. a5 LU R FOEED, HEANC X DBREIN
AEE Iz > T 5T,

o (0L, NTDL X | Tid, YRHfid & sks C LIk D E I

Panoramic
Technology

NTD Resist Model - Feb. 2014


http://www.google.com/url?q=http%3A%2F%2Fproceedings.spiedigitallibrary.org%2Fproceeding.aspx%3Farticleid%3D727399&sa=D&sntz=1&usg=AFQjCNEoah9c2U9o253jeEOG54WM5Wx1dQ
http://www.google.com/url?q=http%3A%2F%2Fproceedings.spiedigitallibrary.org%2Fproceeding.aspx%3Farticleid%3D727399&sa=D&sntz=1&usg=AFQjCNEoah9c2U9o253jeEOG54WM5Wx1dQ
http://www.google.com/url?q=http%3A%2F%2Fproceedings.spiedigitallibrary.org%2Fproceeding.aspx%3Farticleid%3D727399&sa=D&sntz=1&usg=AFQjCNEoah9c2U9o253jeEOG54WM5Wx1dQ
http://www.google.com/url?q=http%3A%2F%2Fproceedings.spiedigitallibrary.org%2Fproceeding.aspx%3Farticleid%3D727399&sa=D&sntz=1&usg=AFQjCNEoah9c2U9o253jeEOG54WM5Wx1dQ
http://www.google.com/url?q=http%3A%2F%2Fproceedings.spiedigitallibrary.org%2Fproceeding.aspx%3Farticleid%3D727399&sa=D&sntz=1&usg=AFQjCNEoah9c2U9o253jeEOG54WM5Wx1dQ

FifREEIC X B (HEE)

. Wi o . .
NTD Resist Profile - No Deprotection Shrinkage NTD Resist Profile - With 10% Deprotection Shrinkage

22nm Trench, 100nm Pitch

22nm Trench, 100nm Pitch 100.25 10.0

100.25 10.0
84.9375 7.5

84.9375 75
) = =) — N 69.625 5.0

N 69.625 5.0 * = =23 L/
HRRFEDEICEEHIL T
>
LN SEralE T

54.3125 25

54.3125 25
0.0

39.0

50.0 75.0 100.0
X

SRS LY R OR— R RIS E N £ E
TLY R OEBROBSHERHE h

HUFEORER. LT DIRDILA S

Panoramic

Technology .
NTD Resist Model - Feb. 2014



iR K 5 DRI DHH

100nmd kL > F 600nm®d ¥y F
100 nm Trench
coormpitch [

Eol=7a 77 A

http://www.sematech.org/meetings/archives/litho/8940/pres/MaP1_04_Stewart%20Robertson_2.pdf

NTD Resist Profile - with Shrinkage NTD Resist Profile - no Shrinkage

100nm Trench, 600nm Pitch 100nm Trench, 600nm Pitch

100.0
85.0
N 70.0

55.0
40.0

0.0 150.0 300.0 450.0 600.0 0.0 150.0 300.0 450.0 600.0
: ol uT 7 A
Panoramic . 5

Technol
ecnnoiogy NTD Resist Model - Feb. 2014


http://www.google.com/url?q=http%3A%2F%2Fwww.sematech.org%2Fmeetings%2Farchives%2Flitho%2F8940%2Fpres%2FMaP1_04_Stewart%2520Robertson_2.pdf&sa=D&sntz=1&usg=AFQjCNHhFu8TBx3qeK4POQefIb7RCSTg6w
http://www.google.com/url?q=http%3A%2F%2Fwww.sematech.org%2Fmeetings%2Farchives%2Flitho%2F8940%2Fpres%2FMaP1_04_Stewart%2520Robertson_2.pdf&sa=D&sntz=1&usg=AFQjCNHhFu8TBx3qeK4POQefIb7RCSTg6w

FLYFREIDLIAFDHZNIEZE, FEEHZ
EWVWHZliIcEDET

22nm Trench, 100nm Pitch
(7nm CD change at 40% height)

10.0

100.25
84.9375 7.5
N 69.625 »————=a 0% shrinkage 5.0
®————=a 10% shrinkage
54.3125 2.5
39.0 0.0
0.0 25.0 50.0 75.0  100.0
X

22nm Trench, 400nm Pitch

(13nm CD change at 40% height)

100.25 10.0
84.9375 7.5
NG9.625 5.0
54,3125 2.5

39.0 0.0
0.0 100.0 200.0 300.0 400.0
~ X
Panoramic

Technology ,
NTD Resist Model - Feb. 2014



INHEDR2 1T 300nmE1% THIAI L 2

Panoramic
Technology

CD Change due to shrinkage (nm)

15.0

10.0

5.0

0.0

r m————=a CD change for 10% shrinkage

VA1)

ER

22nm Trench CD Change (NTD Resist)

ArF, Dipole lllumination

®—= CD change for 5% shrinkage

- -

)
100.0 250.0 400.0 550.0 700.0 850.0 1000.0
pitch

NTD Resist Model - Feb. 2014



2DDOF] : 30nmDJE#HE (TI)VHR—)

C DIRWEEDIHE L. b
LY F DIENZED B

L
N - - - .."‘i.
) - - S = p o
L
Panoramic
Technology NTD Resist Model - Feb. 2014



2DDH : 30nmDJEREFE (TIVHR—)

Resist Profile

NTD 30nm Elbow ]\ I/ \/ 9: 0) ﬁﬂ[“ﬁ -Z:\
Resist Pattern ci N lef(ﬁﬁ@‘ %) I/

. NTD 30nm Elbow ?‘/“X ]\ 773‘\‘ % i D

iz, I

| e | [ DR HITTER
75.0 50.0 225.0 300.0

225.0 |

IR & D, kLY F OIS kijw =
KX <2k -

75.0 -

p

0.0

0.0 75‘,0 15(‘)‘0 22‘5.0 300.0I
‘ Panoramic
TeChnOIOgy NTD Resist Model - Feb. 2014




2DDH : 30nmDJEREFE (TIVHR—)

Panoramic
Technology

f2=0.03

a8
(HBATO 7 74
V) (SEMICIZ
LY NEHH,
2750
Ta7 7 A IVHEAD
728, SEMDOCDMWAE
<Zfk, D=, SEM
W FESDYRZ 27 ([
EESNTV3S)

102.5

86.875

N 71.25

Resist Profile

NTD 30nm Elbow

CD [nm]

75.01

70.0 |

65.0 |

60.0

55.0 |

50.0

L L L )
75.0 150.0 225.0 300.0

X
Diagonal Elbow CD from SEM Image

NTD Resist with Shrinkage

. . )
0.0 0.03 0.06 0.09
shrinkage (f2)

NTD Resist Model - Feb. 2014



N SIVTTr/ad—
NTDL X METIV

o 2014FEF2VUEHT ON—T 93> 7) KO HiFHAIEE

o Pl THMITEETL
o SEMEY I 2l — 3 v &Rkt
o N— 327 DMRER L —
o y_xﬁ%}@{t&opc :tt n | stepper Stp[wf & Resist | SEM NeEM Co

Resist Model: | ArF - NTD FPM

th aaaaaaaa

1 Approx. dx
D|| B 1 0.001
Dill C E00.0335

k1l 1316 0.1316
encher (B0) 1
Panoramic
Technology

NTD Resist Model - Feb. 2014



https://docs.google.com/presentation/d/1D_vn1atzw6jVf5QgPpDPfiSt1iaV_MR0cbxbK7-nzdw/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/1D_vn1atzw6jVf5QgPpDPfiSt1iaV_MR0cbxbK7-nzdw/pub?start=false&loop=false&delayms=3000



