wO 2007/136347 A1 |0 0 0000 0 0O 0

A met hod of dynam cally inmaging,
nmeasuri ng bunp hei ght and coplanarity of a plurality
of bunps (16) on a surface (18)
(12) NYEBRNATIGNAIL Am(rma)mwmmmpl UNDER THR P@I‘ENb"umsm@m())N TREATY (PCT)

with multispectral |ight frs

(19) Wohid ntelREGal PESHRHY ORGnikd Bt
I magimgnaienal Beca20) such

calibrating and

is disclosed,

| east one source

By Ak AR o P o

é pI urality of bunps (
ir f ace (Ehintgnatig

(39 Intamatonh] RublicatiogPage t 0 t h 1\Pukdigation Number
2%@1@11@@‘ 3007/ (@%Ek2087por t | on a pl urWO 2007436347 Al
cdp tured. Li gnt of —a Second wavel engtir 15
(51) L e%?%gr\?]gqtent Classﬂicatlon (74) Agent: ALBAN Y MAHTANI & DE SILVA; 39
6.01) GOIB 11/06 (2006.01) Robinson Road, #07-01 Robinson Point, Singapore
HOIL 21/66 (2006.01) GOIB 11/24 (2006.01) 068911 (SG).
(21) International Application Number:
PCT/SG2007/000136 (81) Designated States (unless otherwise indicated, for every
. . kind of national protection available): AE, AG, AL, AM,
(22) International Filing Date: 17 May 2007 (17.05.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
11/438,698 23 May 2006 (23.05.2006) US

(71) Applicant (for all designated States except US):
AGENCY FOR SCIENCE, TECHNOLOGY &
RESEARCH [SG/SG]; 20 Biopolis Way, #07-01 Centros,
Singapore 138668 (SG).

(72) Inventors; and

(75) Inventors/Applicants (for US only): XU, Jian [SG/SG];
Block 420, 2 Bukit Batok West Ave, #09-181, Singapore
650420 (SG). LIU, Tong [CN/SG]; Block 835, 81 Jurong
West Street, #11-43, Singapore 640835 (SG).

(34)

AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR BUMP INSPECTION

™

4 22

34 34

(57) Abstract: A method of dynamically imaging,
calibrating and measuring bump height and coplanarity
of a plurality of bumps (16) on a surface (18) is
disclosed, including illuminating the plurality of
bumps (16) with multispectral light from at least one
source (12), and receiving light of a first wavelength
at an imaging device (20) such that the light of the first
wavelength is reflected off the plurality of bumps (
16) at a first angle to the surface and a top view image
of at least a portion of a plurality of bumps (16) is
captured. Light of a second wavelength is received at
the imaging device (20) such that light of the second
wavelength is reflected off the plurality of bumps
(16) at a second angle from the surface and at least
one oblique side view image of at least a portion of
a plurality of bumps (16) is captured. The captured
images are processed to determine absolute bump
height and coplanarity. Wavelength-selective filters
(36, 40) and dichroic mirrors (25, 28, 30) may also
be used.
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