.i RO T NV AR ERE

Inspection Machine for i-line Phase Shift Mask
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The phase shift mask has been developed to produce patterns with a minimum size of 0.35t0 0.30 #m.  This size is smaller

than the printed light source i-line of the Hg lamp, which has a wavelength of 0.365 pm.

In this mask, the pattern is made up

of the phase shifter, and the minute image is formed by this shifter using optical interference.  The transmittance and the phase
quantity of the shifter are very important, and its properties are closely connected to the light source wavelength.

We have therefore developed an inspection machine for the i-line phase shift mask. This machine measures the trans-
mittance in order to make a comparison between the transmitted intensity of quartz and the shifter. The repeatability is
+005%. We measured the phase shift quantity applying the principle of the differential interference microscope, and used the

fringe scanning interference method to obtain high accuracy.

accuracy of the phase shift film of 0.8 nm.

The repeatability is =1 degree, corresponding to the thickness
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Schematic of i-line phase mask inspection machine

2 Rivz - DA N 87

BERDP AT T, XY — bl { % B EBRD A9
bl ) LAEWICTFiL T, 737 —YH iR T
X% b, SHISHLTHHIY 7 FeAZ TR, KON
HiZ¥IcR ML Tl sy —> 2R TX 5,

55



a5l i 1c A L T 180 JER AT T w5 &,
ZOMHE (VKX 2GR W B LRI
BOOSKIRAEIN D@, Tk ) BB EFIIL 22041 7
b A Z@FME, 1982 L~ v BIC X )it E
Sz, 2O, flilhxy — M, o IR, 274
oy DRI, N—T b= RIDK S A THIREEN T
53, ZZTRFMIIEWT D0, FRENIMEDH Y
HTE 387 —2 0LV HH D,

DD BAN=T7 b= RIUE, BEROMENER S 2 AR
5~20 % THHIEA® 180 JHEIZ % 5 L I LBt s -
A7 THB, TO?AZIIFMREER iz L~y v m
% EIHANTR G, RDOIBOET2LL, o+ 9%
D RN ETFRIN T B, QN TE R vwsy— it
Rz v, @737 — > FEURICHER & [Fl—@ CAD (Computer
Aided Design) il T & 2, QRIS L 15 IEA 8
DM TG TE 5, #2720, »—7 b=
-7 % 1% L A OHLA R ORGE A LT 5 7
&, P 7 PTG TR CEREORTELLETH D,

Kl i 0148 7 NV R V1R ERE OFS-i

R &EB N /N—=T b= MDOMHL 7 b2 2 7 T,
Bl 7 7 OB R E AR S X 205 DI — At
MET, INHLOMBEE A WHENTWD,

ZZT, bNObNER L ITRLZZ i B HIS 7 b=A 2
T OFS- #PHFE L #29, AT voee WU & ThHidid
L7z, WHREEESIE He 7> 76 Ti7 4 VP %2 M
THDWL7: i Thd, ZNEAZ7IZHL, CCD (G
HSAET) AT TEDRERGT B, ZDHXT13, W
Y970 SRR % W IR IR T B SRR IS ¢ BT CCD T H
2,

Th, ZOERECAZ LB D Hoi 2 it 2 Hin
THFEL Foo X7 —2 DRI R ERE S L UM OZEL
&, g —r & e U TRED KBTI E TRINT 5,
ZHOEREDHEHERIIRT., UTTRERLZThOMAEIC
DT EDNGERAE X R 28~ 3,

3.1 EBERE

B AR, 37 — BRI, SfioN—T7 b—
DRPAZICHLTIT I o BWMIZPAZ ER—E & DI
7 AMRDFERBIERTEL, KISNHN—T7 b= 2R 7 DE

R 1. OFS-i DTtk (IREMESBELBIRIE)

MR R ME L, WHDIL & EBmE 25T 5,

=7 b=V RDERFE B X U F D NE— Ok,
PHRRA—HICE NV RE 2L TH Y, BREEIBBD
125~20 BRETH D, blbLFSELERLIIHLT,
REFSREDH %2 2 00 1/10, MFETIZE HI2FD 1/5 OfE Ll
ERSENREEFHR I, FIT, ZOMEEROELIM
EDMEAE, BMRHRES BON—T b= DA, KL
WERGETZ D 1/50 T0.1% (£0.05%) & L7, il
AERTEENL, 75 AOEBMEICH L TE£D 1/2,000 % 7%
TOAMENDH), EbOHTEMHELLDTH D,

TR MAERAEOFN & LT, N—7 b — D
TIPARZ BTN ELTRD D EIT72,

B3R FNER & LT 20 0B & o
FHEMOLLIRTH B, WER 4 D~ 7 D45 11 85I
DTz, BEZR2IIAT, WiFd L < —3L, #
DFAIIK 0.1 %, P 0.04 %751, ZOFEO—H I
FAONESFIE A B Db EHZ N D, I
ZFAER 10 mm DFILD P& B R 2 WET DKL,
OFS-i 34 pem fOFIKDPEE R B A WEL T BE, S
B2, OFS-i il ithertm v EBmRWELTE S,

AN OB LWERIETH B, BOBODONE
MOHMZERMB 2012, 3 HMTEH 9 MR LA, &3
AR IIIAT, Mo LHIREIC LT, 1E62% (hik—
I/ A4 N E LT THARD 0,05 BELNICA D, Bl
FNEALEIZTET S Z AT TE L,

=2, AARESHEOBBROLLE

Comparison of transmittance with spectroscope

# 2 7L No. HHE (%) OFS-i (%) # (%)
| 4.44 4.46 0.02
2 4,50 4.44 ~0.06
3 4.47 4.52 0.05
4 4.44 4,53 0.09
5 4.38 4.44 0.06
6 5.04 5.08 0.04
7 4,71 4.76 0.05
8 4,53 4.59 0.06
9 4.34 4,44 0.10
10 5.11 5.16 0.05
I 4.93 4,94 0.0l

*®3. BREIEREL BRI

Transmittance measurement repeatability

Specifications of OFS-i (function and repeatability) AER FEIEBE (%) BRX -5 (%)
a 6.12 0.07
e 1Bz L B b 5.03 0.05
BiEE £0.05% (BRES%NDS 75D L &) c 4.81 0.07
iR +1 & d 5.41 0.06
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Optical system for measuring phase
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Shearing interferogram of phase shift mask by CCD camera
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Phase detection by phase

(AR EHE (E) modulation
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Comparison with converted phase value by stylus profiler
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Phase measurement repeatability
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