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Introduction

= [ransduction chain

= Surface Stress

= Bimorph structure

= Stress gradient
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=PFL Stress in thin films!!
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=PrFL Stress detection
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=P~L What happens after release?

C
O
3

Beam shortens

3eam bends up

Beam bends down
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Beam does not move



=P~L What happens after release?
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B3eam bends up

Beam bends down
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=PFL Multi-layer structure

E; 0t
Ellalltl
= We assume allthetime L > w, t
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=PFL Multi-layer structure

E; 0t
Ella-l'tl
= We assume allthetime L > w, t

t
2 (t, — 2t1)

Yo =

N

= When we release, we have the following internal “loads”™:

* Nip(x) = (01t1 + 0opt3)w

tro t tro
" M (x) = = [;* o —yowdy = = | Forywdy — [ " o;ywdy + yoN(x) =

2 2
= — L -2 (1, — 2t;) + yoN (%)
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=PFL Multi-layer structure

E; 0t
Ella-l'tl
= We assume allthetime L > w, t

* Writing: £(v) = &9 = (v = ¥o)

th-l + t20-2
tlEl + tzEz

Eg =
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6t1t,(t; + ty)(E,010 — E103)
tiEZ + 2t,t,E  E, (2t + 3t t, + 2t%) + t5E2
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=P~L Multi-layer structure - Case1

E; 0t
Ella-l'tl
= We assume allthetime L > w, t

N

= Bottom layer stress-free, top layer very thin

. (101 T 10 1,0,
° t1E1 + toE, t1E4
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=PFL How much is the elastic constant?
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=P~L What happens after release?

E,>E,

% A Beam elongates
3 3. Beam bends up
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% C. Beam bends down
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=PFL Single layer structure - Stress gradient

= We assume allthetime L > w, t
tq

=5 060)=0w+r@-Y)

= When we release, we have the following internal “loads”:

. NO(x) — Jl,avtlw

AN

100 pm EHT = 348kV  Signal A= SE2 Date :2 Aug 2016
112X |—| _ N . EPFL-CMI
WD = 79mm Stage at T = 25.0 ° File Name = Nitride_devices_17 fif

" Mo() = [, oG —yo)wdy = — [ (00 + Y7 = 0)) ¥ — yo)w dy =

t t
= —J, 0y —yowdy — [[T¥(y = yo)*wdy = —yI
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