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Eddy Current Sensor for Endpoint Monitoring of a Chemical-Mechanical Polishing System

by Ryuichiro MITANI

Eddy current sensor have been developed for precise monitoring of wafer polishing endpoints in CMP systems. The sensor enhances
the preciseness of endpoint detection, greatly improves the planarity of metal films, and thus satisies demands in the ever-progressing

semiconductor device market.
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Fig. 1 Difference in multi-layers with and without CMP
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Fig. 5 Eddy current sensor structure

Lo Ty 2= NHNOBRES i E=5 L, BIE5 4
WL Thy 7Y Y THRDOELT Ny 7 ORIl % 4T
HEkE RERX YT 774V 0 —X KV —F
TR %Mz T,

CORRE (R7) 12X 5T, 7 = —NEOIRD, FiH,
7 = NIROBEEE LT 5, vz — UL O R
EHTAELEDHONLOBEISNY—F vy P71
T7ANIECHEDEIIHET LI LN TE b,

AHEREIE, Cu, WO BB L TR TH Y,
PRI REES 4 VTSN Tw S,

3-2 TYHIMERERR Y

mERA L oM L REk o Loz, Thu
TSRS % 7Y 7 VLB R X 2 727 Y 4 MLiE
At vy #ab L 72,

@ V717 %% Area 1 airbag

b{(?p"r)l;g @ —)7217%7 Area 2 airbag
LYT3LT /Y Area 3 airbag

|||H HI" @ V747397 Area 4 airbag

=\
[ -2avay
¢——— Polishing pad

y—rF=T7N
Turntable

Kt

2ddy current sensor

E6 vV IR
Fig. 6 Structure of topring

TSy FIE)jav -y
¢ Airbag pressure control

H R Cu/W «—
Applications : Cu/W

.

CMP2 i
CMP controller

A

WA IR AHE T YT TSGR
Eddy current Eddy cu_rrenl 4~ Pressure instruction for each area
sensor sensor signal
s
Endpoint detection
TR TR 25 TN IEJIS

Endpoint monitor Airbag pressure calculation

)72 )71

P
EH Area 2 Area 1

v

HH
. v

AR PR
Endpoint detection Converge

) EORIE R TR
More accurate |
endpoint detection

y7a [ ra—XEv—TilEnL SRR
Area 4 Closed loop control disable

)73
Area 3

AT — iR

Closed loop control enabled

7 WA 2 LB S

Fig. 7 Summary of eddy current closed loop control

INT IR No. 234 (2012-1)



CMP # pitiit € = # I E Rt > 4 & 2 0)lsH

£ MHERSt BT OER B
Table Applications of eddy current sensor

Tut A (TR e o
Process (Polished layer) Detection point
OCuEEIED

Cu thickness target value
@Cuz V)7

Cu clear
Ta, TaNZ VU7
Ta, TaN clear
OW B | &

W target thickness value
@TI/TINZ U T

Cu

Ta*l. TaN*z

W/Ti**/TiN*"

Ti/TiN Clear

*1:7F) %2 BT VI %31 FFY w4l ELFYY
*1: Tantalum * 2 : Tantalum Nitride * 3 : Titanium * 4 : Titanium
Nitride

FYIMEBEBR L Vg, YAy K LS
AN EE L TOMOE TRk E 7 a7 WLih 5
FYUSNVIMIIIEFE L2 L TS/NILZ L&, %
7z, BEEE - MR ORI LICX 22 v g ol RIiC
IO IRANEEE R XSS 2L TRFOREEZIN
3¥7,

INSOHBIZLY, FYYMEEERN L i
A ZABREDIDDT 4 W F IR TR 5H 2 LA REL
), WHEH R ORESEkORERN L v
AFLERBLTHELTWS, 72, BidomERL
Lo Ta T 7V a—2 KV —7 IR D 65 A
THY, Y= "HOTU 7740y bT—=LIZDN
THREDOM EEZXE Z DML B> TWb, TVF
WAL BTNt~ IEB R EARREE T 4 2 THRE L T
Wb,

4. 7Ot XEH

4-1 BATREIOEX

KIHBR A OBHTHET 2 2—BEE2R T,
#O [Cuz V7] 1E, M2OTRTEBY, HFEHEO
W DAL LA L R 2 2B LR A B
Wd %, 72, [CulEIED] (&7 = — EICHTE DR
JBO&E AR L IREA I T 5 2 L THIBEEZR T35 2
EERERT Do RIRTIELOMEHIIOVWTY, 2V 7,
JRZ D DEMS 5 & 2 AR EFRETH 5,

RIS R

Polish end detection point

!

s 4] oo frena

8 BNt Y HE I
Fig. 8 Signal by eddy current sensor

42 BERXtCVEFERAL KREARE

X8I, B IE MR BT 5Cuz V) 7 7HE A % T -
7eREOMBERE T -5 2R, K8 RIXIE,
e ASBE XIS 2 EIE &, BEilATCMP 212 X %
WIER R 2R L TWwb, M8 TFHIE, K8 EMOELED
W E R LT b,

R OfE# & & HIZCulE2A LT &, MRALIK
FOBKED S IXAM L SR A 3 CHFE L TR
T&%&, 7= NOWIUEDZALD 2 2 ) B
Yty OWMNBEMES—EE R D, ZOKERT, Cuz Y
TTREANET Lzl L, WHE#IRINEE D S
W S MR S 72 2 & % CMP 2B 2l 5.

5. b VI

PR G, SR A Ny Y ow, B
BED) L, BCHUE R HALE S O L2 4% bER LT
Wi ZHUTEHEN EORBGERPAAR 25 2 L 2 EIRT
%720, BB AR R A ik B P AL TRIC B W T,
CMP 2B (2 X 2 WAL B > % R M 1209 % K BE 1) L
DERDPIE L DL BLETH D,

WAk, WAL ORI E2IZ T, ik
D PIALMERE 2 R B 70 D FE D, FkITH7:
0 AL DN < B G2 5 Dk L v 7 1k A BOR & il
JE3 % CMPEEORMEZ 175> T <o

INT IR No. 234 (2012-1)



