200003 R D6 -T P8

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 6 : (11) International Publication Number: WO 99/36881
Al
GOGK 9/00 (43) International Publication Date: 22 July 1999 (22.07.99)
' 's
(21) International Application Number: PCT/US99/00714 | (81) Designated States: CN, JP, KR, SG, European patent (AT, BE,
' ' / CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC,
(22) International Filing Date: 13 January 1999 (13.01.99) NL, PT, SE).
A}
(30) Priority Data: }’ublish’ed
@ 09/008,243 16 January 1998 (16.01.98) Us ) With international search report.

' wlh
(71)(72) Applicant and Inventor: BEATY, Elwin, M./[U§/US);
lBS@Aﬂhﬂr Street, Minnetonka, MN 55305 (US).

(72) Inventor:” MORK, David, P.; 14605 34th Avenue North, No.
209, Plymouth, MN 55447 (US).

{74) Agents: MOFFA, Emil et al.; Moffa & Associates, P.A,, Suite
1275, 601 Carlson Parkway, Minnetonka, MN 55305 (us).

Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

PD
l UPP\Q"

2 s
IPC = G106 K 0”0'9
\PER 23 ]7/49

(54) Title: METHOD AND APPARATUS FOR THREE-DIMENSIONAL INSPECTION OF

{5§7) Abstract

A calibration and part inspection method and apparatus for the
inspection of ball grid array, BGA, devices (70). Two cameras (10,
15) image a precision pattern mask (22) with dot patterns deposited
on transparent reticle (20). The precision pattern mask (22) is used
for calibration of the system. A light source and overhead light
reflective diffuser (5) provide illumination. A first camera (10)
images the reticle precision pattern mask (22) from directly below.
An additional mirror (32, 36) or prism (30, 34) located below the
bottom plane of the reticle (20) reflects the reticle pattem mask (22)
from a side view, through prisms (30, 34) or reflective surfaces (32,
36, 38), into a second camera (15) and a second additional mirror
(32, 36, 38) or prism (30, 34) located below the bottom plane of the
reticle (20) reflects the opposite side view of the reticle pattern mask
(22) through prisms (30, 34) or mirmors (32, 36, 38) into a second
camera (15).
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