2004/095108 A1 I} 00 0 0 010 0RO OO0

LOW ELEMENT COUNT PROJECTI ON LENSES FOR USE W TH

Pl XELI ZED PANELS
for

[err]
use with pixelized panels

Abstract:

Proj ection | enses
(PP) are provided. The

(1 MOJEBBATIONALL SPFSEGATIGIVRUHLISHED UNDER $HE BAIENT @0OPERKTIONS TREATY (PCT)

(u1, v2),
dtmyendhtellecamalgPropdriyer r |

International Bureau

(43) International Publication Date
4 November 2004 (04.11.2004)

PCT

each of which can contain just two optical
drealerr] for the first
HD A

| ens

(10) International Publication Number

WO 2004/095108 Al

(51) International Patent Classification’: GO02B 13/18,
13/22, 13/02, 9/34, 9/60, 27/18, HO4N 5/74, 9/31

(21) International Application Number:
PCT/US2004/003464

(22) International Filing Date: 6 February 2004 (06.02.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
10/402,197 28 March 2003 (28.03.2003) US
(71) Applicant (for all designated States except US): 3M IN-
NOVATIVE PROPERTIES COMPANY [US/US]; 3M
Center, Post Office Box 33427, Saint Paul, MN 55133-

3427 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): CANNON, Bruce, L.
[US/US]; 3M, 9610 SW Sunshine Court No. 100, Portland,
OR 97005 (US).

(74) Agents: BLLACK, Bruce, E. et al.; Office of Intellectual
Property Counsel, Post Office Box 33427, Saint Paul, MN
55133-3427 (US).

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, 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, HR, HU, ID, IL, IN, IS, JP, KE,

KG, KP,KR,KZ,.C, LK, LR, LS, LT, LU, LV, MA, MD,

MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,

TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 7ZM,

7ZW.

(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-

pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK,

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: LOW ELEMENT COUNT PROJECTION LENSES FOR USE WITH PIXELIZED PANELS

Livi
f ] Lp1 log P2 op
/ AS
TN
h P \
Sz ——
—
/ I /T"/U
M~ N PR
U32 uz2
N~
Ug4
AN Ve

U1

(57) Abstract: Projection lenses for use with pixelized panels (PP) are provided. The projection lenses have first and second lens
units (U1,U2), each of which can contain just two optical components, e.g., Ly and Lp; for the first lens unit and Lpg and Lp, for
the second lens unit. The second lens unit can contain a hybrid component (e.g., Lp,) which comprises a glass base to which is
attached a layer (M) of a formable material which has an external surface which is aspheric. The use of a hybrid component allows
the projection lens to have reduced thermal drift, a reduced optical component count, and a short barrel length. The first lens unit
can include an additional negative lens element Ly to improve the moldability of Ly, and the second lens unit can include a molded

glass asphere rather than a hybrid component.
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