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Proposing c-Si photo cells with 3D wiring
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If.3D metalwiring is possible-at the-last.step-of fabrication;
high-temp. oxideisolation:film:canbe Used.
SiO; film.realizes good isolation’and voltage summing:

Wiring using vertical sidewall will be the best design for
minimizing shadow area.

Aim
» Realizing micro-power source of c-Si

photo cells connected in series with
3D wiring over vertical sidewall.

» Driving electrostatic micromirror using
the realized micro-power source.
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Micro-power sources based on photo cell

np Cells are necessary to be well-isolated and connected in
~ series for summing voltage up.

polyimide

\ AuZn/Au, p-electrode
I pelayer, 0.4 ymt

e . \ LT //"-lnw 2 ymt o
Ge«_.i_ié%lﬁi semi-insulating GaA?T
Lam et al. Cr electrode first & a-Si i Ohsawa et al.
PECVD. JMEMS (1995) 102. %2 JJAP 38 (1999) 6947.

c-Si is rather difficult material for getting good isolation
Siislands on oxide
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Vertical side walls are still challenging

Angle sensor 3
Vam side walls Wsamo, T TUDelft

IC probe card
actuator ¢ w. Esashi

w. Hane

In_du_ction coil, g
Vertical side walls ~™in L MEMS2007

Resist for
bottom
corner
coverage
w. Aoyagi

Pattern size

width : 200pum
gap : 300pum

w. Oohira =i

Processing for 3D wiring: resist spraying &

resist
L=
3D sa(nple

Reported :
in 2010

Spray supplies resist frequently
on top. Film will be thicker on top.
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Design of photo cell array

Electrodes

for probing 4o Photo cells

AR of trenches is ~0.5 for
making process condition same.

option of same

25, 50, 100 cells are

cells : process  prepared
connected in series.

with Al metal cover.

3D fabrication process

(1) Photo cell pn junction
(2) Islands are prepared using
deep RIE (2D)

(3) Oxidation N
(4) Opening contact holes (3D)

(5) Al sputtering depo. 1pum
(6) Patterning wiring path (3D)

Open voltage from arrays

7.3V@33mW
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A 650nm laser power [mW] size: 4.0x2.5mm?

Larger effective area increases voltage with lower power.
Number of cells is for increasing voltage after saturation.

Design of individual photo cells
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Design # 1 2 3
Cellsin | 410410 5x10 5x5
array
éELi. Al receiving
Cell size |2 <— area
[umZ] 100pm
250pm
Al area
35x70
[um?]
Effective
area [%6] 75 90 96

Photo cells

Bypass diode
10x10 1x10

Micromirror is driven
electrostatically in the steady
condition using open voltage.

> 74 |

Photo cells
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Conclusion

» Micro-power source based on crystalline Si
photo cell islands is fabricated using
thermally grown SiO, isolation film.

» 100, 50, and 25 cells are connected in series
using 3D wiring over vertical side wall
minimizing shadow area.

» Under red laser illumination, open voltage of
7.3V is confirmed from 50 cells.

» Electrostatic micromirror is driven applying
the voltage obtained from micro-power

Voutput IS set at 7.0V. source.




