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(54) Title: METHOD AND DEVICE FOR LINE PATTERN SHAPE EVALUATION
G4 BEDEWH : 54 - OBKFBAZRVEZDOEE

$301 Input SEM image

§302 Input evaluation items

§303 Extract edges

§304 Caloulate average values (xL, xR) for left and right edge coordinates

§305 Calculate wiggling amount indicator?

§306 Select indicator

$307 Calculate left and right edge variation amounts: formula 1

$308 Calculste left and right edge variation amounts: formula 2

$309 Calculate line-widih variation amounts: formula 3

$310 Calculate wiggling amount variance: formula 4

$311 Wiggling amount: 3owig

$313 Add message to output stating "synchronization evaluation required because of significant
wiggling"

$314 Calculate x coordinate of line pattem central positions: formula 6

$315 Distribution of line pattern central positions: formula 7

316 Line central position variation amount: 3¢

$318 Analyze wiggling frequency?

$319 Power specirum of LER of left and right edges

§320 Power spectrum of LWR

§321 Calculate power spectrum of wiggling: formula 5

§322 Select wiggling synchronization indicator

§323 Caloulate correlation of left and right edges of spaces between adjacent patterns: formula 8
§324 Calculate correlation of central positions of adjacent pattems: formula ¢

$325 Calculate line center distances: formula 11

$326 Calculate line center distance distribution: formula 12

$327 Calculste synchronous component variance of adjacent line wiggling: formula 13
$328 Synchronous companent of line wiggling: JoLL

$350 Output

(57) Abstract: The present invention pertains to a method and device for
quantitatively evaluating the degree and characteristics of wiggling, which is a
phenomenon that occurs in electronic device fabrication processes and consists
of the deformation in the same shape of the left and right edges of fine line pat-
terns, and takes advantage of the fact that this wiggling is included in meas-
ured values for line edge variation but not line width variation by acquiring the
difterences between these values. Further, the present invention is configured
s0 as to calculate line center positions and use the distribution of the deviation
from the average line center position as an indicator. Additionally, the present
invention is configured to quantify wiggling characteristics by outputting a
coetficient of wiggling correlation between lines or a wiggling component syn -
chronized between lines as an indicator.
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VIR =V ORIREFHE S 2 FERVCETOEBICET 250D TH D,
BRiil

LSIBERMTICARR I MBI F OBMMITRMICEWTIE, /889 — 2 ORI
IBICE> THBFYELEAREICRY DDOH D, FDH, VY ITST714%
Ty FVITORICITI Y —VTERVBIRREDS. ZDOBKTINET
UEICBEICR>TE, B—IC. BIZRNREBFOEEBHETH D, £ET
BRAEADTESZLRTRVEE TARAZR DT TMIAPYETH D WVITESE
T5IEN RENAEEEER LTS, FIIC. MIXEOREY Ot
ZDEZH )T THDB, REILL>TEBEDEEYP O A LORY A&
HMINNhE, ZOHRRET1—RKN\NvIFT3B2E&T. ThULDOMIRK %=
i &N TES, HETRICEOSNIERNRNRI—VIETM /85—
THDD, WHBS A VY —VIIRT D2 TERVBIRREEBWREET
TH2EN. HADEEMEREICE>TEETH S,
WRINY =2 DFENM00mmUATICE THMEINTE L), FIROKREIR
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MR EFEIG. EEZBEFEEMEE (Scanning Electron Microscope : SEM)
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AWTLEADNL, ERICERE - BT L TH LU,
SEM, L —H#—FaMiE. WIThEZBWRBETH>TH. BIRT BT TIEN
H—VERBICRNT S ENTET, T, £FEBHRISHATS2EDT
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AREICT 2IEBEEEHR T ENREILRD, TNETIE. T84 ARy —
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TETHLINRYDELEBED. OIS TA VHRLMIBENEHLALFT
SAVHERINLZBEEXEIET. 2Ry, EMRI&ILT 2,
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DRVWDHDHRTE, FEBWTIT>OMIBFREICIhTUWERWY, S,
COXFRICH B LD 2T O ZADOFTMISEEICEREIND EFRTE S, &€
2T, WS-V OEKIETIE. ZO2RY OBRERVEHEZEELT
2FE’BCETND,
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ess) ZHAEHOELERICK ZFMAETIE. BENI QY OMEZHIELL
HEDROMDOILEWN, e, E2TOFA4 VHARBLTORBFEICIE
. LIRESWREIBEH TN EWMEBICAR S0, LERZR>TWBZEEBUICAR
TLEI. 2T 2RYIINTIRERBESE>TLED,
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WMEBOBMMD LY VR EHHE T 2HEEE, RIS A VXY —VUHEET D
AEICEWT, RIEEROIY VROEHELEH T IEHEE LIS, Al
BoAVNRY—UPNEETH2HEICEWVT, BIEZEmOI Y ¥ aDIEDES)
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LOEREEDIEETERFHET B,

TRbLE, KEPATIE. SAVRI—VDSEMERICEWVWT, 54 /8
H—VDIy IPEDTA VRFAAOEEDER. XE51 /19— 0
FOUBDZ A Y RFFAOESDIFTEHRNS A /N5 —r DI RY DIEE
BEZRkDBHE RE. A4V —VEOERT Yy POFMOEENXIES A
VIR =V OHRLMEBEOFOEEERDT. T4 VALMIBEEHEDRHH%
RIEREZRODDIFEICETZEDTH D,

TORBHARFEIEZ. UTOHRETH S,

g, SAVNRNY—vD by TEA—BREEDN S, 1XOS1 VDAL
DIy VONBEMHET S, MHEIMAAI YYD My FTE2—BREK1O
ODPl%ZDUEDENXE1 03 EHICE1IIRT, x. y. z8ild. HPITR
LELDICERET S, 4V —VOEROI Y P %FDXEEODES {x(
L, i)]i=1,2,n} , HAIOTY % ZDxEZDESE {xR,i)[i=1,2,:::n} T
KT, BLHTATRIVYRZERTO2LVWTHNIEE LTRTLTWS
(101, 102) . LRIFZFNENAE., GZ2RLTEY. nET vV ERTROE
HTHD, BB, TvIVROyARADEREAY &T2, £ ETvIDx
FEEREDIEHEEXL, ATy Y DXEEDEHEEZRET D, Ty VRDMNES
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[0024]

[0025]

[0026]

[0027]

[0028]
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[0030]

[0031]

[0032]

IOEE EADI Y YORREERETN, ROES {Ax(L, D ]i=1,2, -
n} {AxR,)]i=1,2,n} TRIIENTED, TITAx(L, i), AxR, D)
IEELTD (1) TEA LN,

[#01]
Ax(k, iy = x(k,i)—xk - (31)
k=L R
. 24N —VORFHARYABELTTHDET S, WITTHRWE

Bl FEIRKI>TSM VI y VDELBEREROTHEE. (1) O
HYIGELIERED 5 DRREE Ax(L, i), Ax(R, 1) EEHRT DD HWIE,
BEffAOEI T TyAEES A YORFABEZLTICT RIEL W,
SAVIvIDEBEREAIYENTRICHLTUTD (82) TrH
LEAEETRTIENTES,

[#12]
P Ax(k,
T n(n Z (ki) (#2)
k=LR
SAVIBOEFHEIX (B3) OLIICKRITIENTES,

[%13]
, / 1 .
2 Py Py . 2 (ﬁ?))
o, n(nw]);:{x(f?,f) x(L,i)— (xR~ xL)}
BRP. TITELDDHAFwIEE (width) Z5FRLTW3,

CNLDEEFEW, ZAVDOERDIY VUEBEEIDI L, ERICHBLT
WBBBDDREI%Z (H4) DLIICLTRHBZENTES,
[#14]

O_wigz = (ULZ +‘7R2 _ng)/ 2 e (#4)

D (84) OELTH S 04 Oyige WL 0, DEEE BIA 30,
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[0033]

[0034]

[0035]

[0036]
[0037]

[0038]

[0039]

[0040]

) . DORYDEDEEZETNIEELWL, T THRAFEDwIgIEwigglingZ=3R L
TW3,

e, AREBRR Do, ERARBRDICHOITTRRTEZIEHNTES, =
DOEE {Ax(L, )]i=1,2,--n} {Ax(R,i)]i=1,2,-n} 27— TEHL
BT IRBAOSLERVTEI Y YOLERO/INT =R ML EKRSD
BZENTED, T, {XR, i)-x(L, i)-(xR-xL)|i=1,2, ---n}Hh S, LWRD/X
T—ARYJMLVERODIENTED, TNHORBHFICHT 5/37—&F
B &PSD (f), PSD(f), PSDy(f)& T 2&. DRYDARY MG/ ST —HEPS
D,io(f)i& (BX5) D&LHICHEZA LN,

[#15]
PSD,,,(f) = (PSD,(f) + PSDy(f) ~ PSD,,(f))/ 2 «+-($5)
o, AERIR. BIOIRYDEBOEEE LT, S VHLLEES A Y

EEOIYy VNBOFHEERLTONGEAVD I EE2/HET S, 0D
BRIZ/NNY—VEBILE TS 54 VARADMIEREZERNICKRLTWS LD
CORYEVWHIIRFROBIAEY S, BERINERNY—VOEBEZTETHE X
PERTDEDICHBTNELTMIT 2 & XICAWVWDS, HICUTOREN &
LYo

AV DORDABOXERZExe (i) %= (86) DLIICKD B,
[%16]

xe(i)=(x(Li)+x(R.i))] 2 - (316)
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