Title: REFLECTIVE MATRI X LI QUI D CRYSTAL DI SPLAY DEVICE Abstract: Liquid
crystal display devices having display screens with an inproved bl ack fra A\
is provided. The mcrodisplay (16 ) of the LCDis forned of a matrix of

i xel s di t f il | ay. f
P el S SPRRRRL AR SABHASER Ry S S B RS U o

i's di sposed between the silicon substrakes(28) and Imwmmmlwmm"g%) The

. %,
layer of (15pkdRQhdeNRuidert( Afndamn a (]
around the mat ripgc@fiofi B@ts:,

functions tQsyglelainal b@itaibaplet 0 the
di spl ays a purrjlieaok (180620629 t he use
reflective netal

and i s i#y
N

(54), preferably bl ac

|ﬁ|ﬁﬁg)ener at i ngaobdas bl aclrldﬁmm&rre

The refl ective materi al

rom um pattern

A (44)
Tght  geigiadeinaBond OB tioRg sdpUS
pCn anot haw @rios 4BRS2 ArBaver of

to forma frane

‘ around Qs'?)em@ﬁ.taﬁdnﬁﬁ PQLN pllaéiﬁlaﬁon’:l S (ﬂhﬁ p%?d (915] DEshLﬁatEd%te? HEIIW@‘/(B.eAé:.n;\(i,tAh_.?Al‘g.l.f\{il.sA I,
(26). 1/136 A7. BA, BB, BG. BR, BY, BZ, CA, CH. CN, CO. CR, CU,
C7Z, DE, DK, DM, DZ, IEC, EL. ES, F1. GB, GD, GE, GH,
(21) International Application Number: PCT/US01/50906 GM. HR, HU, ID, IL, IN, IS. IP, KE, KG, KP, KR. KZ.1.C.
. . LK, LR, LS, LT. LU, LV, MA, MD, MG, MK, MN, MW,
(22) International Filing Date: TR MX, MZ, NO, NZ, PH, PL, PT. RO, RU, SD, SE. $G, SI,
9 November 2001 (09.11.2001) SK. SL, TJ.IM, TR, T'T, TZ, UA. UG. UZ. VN, YU, ZA,
7W.
(25) Filing Language: English z
Lo . (84) Designated States (regional): ARIPO patent (GH, GM,
26) Public: L age: Eng ! .
(26) Publication Language nglish KE, LS, MW. MZ, SD. SL. SZ. TZ. UG, ZW), Eurasian
(30) Priority Data: patent (AM, AZ, BY, KG. KZ, MD, RU, TJ, TM), European
09/709.903 10 November 2000 (10.11.2000)  US patent (AT, BE, CH, CY, DE, DK, IS, FI, IR, GB. GR, IE,
IT, LG, MC, NL, PT. SE. TR), OAPI patent (BE, Bl, C1;,
(71) Applicant: THREE-FIVE SYSTEMS, INC. [US/USJ; CG, CL CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
1600 N. Desert Drive, Tempe, AZ 85281-1230 (US), TGy
(72) Inventors: DAY, Kevin, K.; 4102 Bast San Gabriel Av-  Declarations under Rule 4.17:
. enue, Phoenix. AZ 85044 (US). SLATER, Andrew, R.; — as /o applicant’s entitlement 1o apply for and be granted
i 14824 South 30th Street, Phoenix. AZ 85048 (US). a patent (Rule 4.17111)) for the Jollowing designations AE.
. AG. AL AM. AT, AU, AZ, BA. BB, BG. BR, BY, BZ. C4. CH.
! (74) Agent: MORICO, Paul, R.; Baker Botts L.L.P.. One Shell CN. CO. CR. CU, CZ DE, DK, DM, DZ, EC. EE. ES, FI.
i Plaza, 910 Louisiana. Houston, TX 77002-4995 (US). GB.GD. GE. GH, GM, HR, HU. ID. IL, IN. IS, JP. KE. KG.
' [Continued on next page]
(54) Title: REFECTIVI: MATRIX LIQUID CRYSTAL DISPLLAY DEVICI: ”"’Il"”"“l”m “I'I lm”ll”",
*162162*
168
\ 38, 42 44
N
\\\ \\ \\\\ \
N
30 \ i BEAN 'A'Anv;.v‘vAvAvAvAvAv‘v.v‘v.v.vfmr.Av: I o 30
7 28
e 32 l ‘
, < 34 34 34
Lo
er)
v Q0 (57) Abstract: Liquid crystal display devices having display screens with an improved black frame is provided. The microdisplay
P play
g (167 of the LCD is tormed of a matrix of pixels disposed on the top surface of a silicon substrate (28), a layer of glass, and a layer
- ol a retlective metal (44), prelerably aluminum, which is disposed between the silicon substrate (28) and layer of glass (26). The

=~ layer of reflective metal (44) has a pattern (52), which torms a frame around the matrix of pixels, and is involved in generating
the black frame when viewed by the user on the display screen. The reflective material (44) functions to retlect light back to the
light generating source, and thus displays a pure black image to the user. In another embodiment, a layer of reflective metal (54).
preferably black chromium, patterned to form a frame around the matrix of pixels, is disposed on the top surface of the glass (26).
The reflective metal layer on top of the glass may be used either in place of, ur in addition to, the reflective metal layer (44) on the
bottom of the glass (26) to generate the improved black {rame.

0 02



The refl ective netal

of ,

or

in addition to,

| ayer on top of the glass may be used either in place
the reflective netal |layer (44) on the bottomof th

glass (26) to generate the inproved black frane.

WO 02/046832 A3 ... Il

AP KR KZ LC, LK, LR LS, LT, LU LV, MA, MD, MG, MK,
MN, MU, MX. MZ NO, NZ Pl PL, PT. RO, RL:. SD. SE.
SG, SLSK, SL T TM TR TT. 17, UA, UG, UZ. PN, YU,
ZA, 211 ARIPO patent (G, GM, KE. LS, MW, MZ SD, SL,
SZ. 17 UG, Z1%), Furasian patent (AM, AZ, BY. KG. KZ,
MD, RU.TJ. TM), European patent (AT, BE, CH, CY, DE,
DK, ES. FI. FR. GB. GR.IE, IT, LU, MC. NL. PT, SE. TR},
OAPI patent (BF. BJ. CF. CG. Cl. CM. GA, GN. GO. GHH.
ML MR NE. SN, TD. TG)

as to the applicant’s entitlement 1o claim the priority of the
earlier application (Rule 4.17tiii)) for the following desig-
nations AE, AG, AL, AM. A1, AU, AZ, BA. BB. BG, BR. BY.
BZ. CA. CH. CN, CO, CR. CU, CZ, DE. DK, DM, DZ. EC.
EE ES FI. GB. GD, GE, GH, GM, HR. HU, ID. [L, IN. IS,
JE KE KG. KP. KR K7, LC. LK, LR LS. LT, LU, LV MA,
MD, MG, MK, MN, M}, MX, MZ NO, NZ, PII, PL, PT,
RO. RU, SD. SE, SG. SI, SK. SL. TJ. TM, TR. T1. TZ, UA.
UG, UZ VN YU, ZA, ZI ARIPO patent (GH, GM, KE. LS.
MU MZ SD. S1.. SZ. TZ. UG. ZI¥). Eurasian patent (A M,

AZ BY, KG, KZ MD, RU, TJ, TM). European patent (17,
BE, CI1. CY. DE. DK, ES, FI. FR, GB, GR. IE. IT. LU, MC.
NL PT. SE. TR). OAPI patent 1 BE. BJ. CF. CG. CI. CM,
GA, GN. GQ. GI ML, MR, NE, SN, TD. TG)

Published:

—  with infernational search report

== before the expiration of the time limit jor amending the
claims and 1o be republished in the eveni of receipt of
amendments

(88) Date of publication of the international search report:
12 September 2002

For two-letter codes and other abbreviations, refer 1o the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Guazette.

@,



