I3

11 Mpixel Si—-Ge Micro—mirror Array on CMOS

Exhibit #3: 11 megapixel micro-mirror array with §
. pm pitch made in poly-SiGe above standard 0.18um
Ann Witvrouw analog-CMOS wafers fabricated by NXP, featuring 6

interconnect levels

11MPixel micro-mirror array
= To be used as SLM (Spatial Light modulator)

11MPixel micro-mirror array: a

Spatial Light
Modulator:

- Light is
; deflected
e s . by each mirror
TR = to create image
- Applications:
video
projection,
mask writing,
maskless

Project together with ASML, Bruca, NXP, Philips Appl. Tech. imaging
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irrors: State-of-the art

TLDLP Discovery 4000- §
1920x1080 (2M)
Digital

Fraunhofer SLM:
2048x512 (1M)
Analog
; : - Mirror Pitch 10.8 pm Mirror Pitch 16 pm
2100x 5200 [ - F ) Mirror Area 21 x 12 mm2 (2.5 cm?) Mirror Area 33 x 8mm? (2.6 cm?)
Mirror array irro Hess: <www.dlp.com <www.ipms.fraunhofer.de
i i Stress control of mirror
easure 11M mirrors with <10 nm
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ot Gb.wzﬁ;ta | 5200x2100 (11M)
; requires | CMP optimized in CMOS & MEMS Analo = 2100 x 5200
20 ncd) e _,g__g_,[___@leanln S e D MirrorgPitch 8 um - Mirm’r(arrasf

3 H 2
eliability: 10 years (1E+12 tilt cycles) Mimorarsa 427x 172mm
embly of delicate chi _ (7 cm?)

Micro-mirrors: processing

) ) SiGe mirror
SlGe-based micro-

mirror module Anchor

5 +— Planarised interface Sacrificial oxide
M5

us . 0.18 pm analog Planarized

Mi = CMOS with 6 metal SiGe electrode
0.18ym HV CMOS levels (from NXP)
W-plug

< L. Haspeslagh et al. , " <
Sic protection laye

Micro-mirrors: packaging and testing

Mirror performance after packaging
123648 mirrors tested

Specification Results

Good Mirvors % ! 99.5%
Mean Cupping < 10 nm 5.4 nm
Residual Piston < Inm <l nm

Direct imaging:
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3 mirror contact holes
b
No fatigue !
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