EE C247B/ME C218: Introduction to MEMS Design

Lecture 12w: Mechanics of Materials I

CTN 2/27/14

Lecture 12: Mechanics of Materials I

+ Announcements:

* Module 7 on Mechanics of Materials online
+ HW#3 due next Wednesday morning

* Reading: Senturia Chpt. 3, Jaeger Chpt. 11,
Handouts: "Bulk Micromachining of Silicon”

* Lecture Topics:

% Wafer Bonding
* Finish up bulk micromachining Module 6

+ Start through material of Module 7: Mechanics of
Materials, but lectures themselves will be mostly
handwritten

* Reading: Senturia, Chpt. 8
* Lecture Topics:
Y Stress, strain, etc., for isotropic materials

% Thin films: thermal stress, residual stress, and
stress gradients

% Internal dissipation

% MEMS material properties and performance
metrics

* Last Time: Going thru Module 6 ... finish this
* Move on to Module 7

B(m’l;d_e_ S Exercie He ‘Horms"
= Deformily o (bume chomse fn a unloxtid
Jiver alos He x-direchion

Z
Oz
5 0,
Tx tﬁf x
Txz
Ay Gy y
Tyx f———p
ﬁ; XY ﬁn
X Ay

U/m a"l;ca,;,'(m ..(ﬂ Oy, whed 15 4V7

Ax — AX(”'G"‘) afrumhg i ic

&9~ syl-veq "
A2 = A%(l’l’é/x) Jomo ¥V a/ma

Y52
To '-QJ"UM'}‘IS J\W;o in ibume - AV

AV: A‘}(A@A%(Hﬁy)(("))éx)z_ OXLY 6T
-\ —
rew prfuse Oan (VVQV"‘Q

Copyright © 2014 Regents of the University of California




EE C247B/ME C218: Introduction to MEMS Design CTN 2/27/14
Lecture 12w: Mechanics of Materials I

F bxoys% (O4€( 1-vexY -1 Coomin on Edg, ?ﬁiaj
[Asvne smild shain]= (140 % 14 himx ke Pepi’h;}im" o
A+ A"*‘A"ﬁA%((fo)( - 2"‘-"“)”1 éﬁ: £=0 g'ﬁw\% bk
\AV: seoyo( I—ZV)éd V[\ilm 05— hichsher
Fa 0.5 (rithn): — o AV b

PLO.S — Lk OV
Toko G < loe2n leok & i ,?9(0\.. O’%:D

6&] o Comporads Sher (MM}
Impafmf‘(a.wz Plore Sresr L :”’Py(o— ﬁﬂ
= commm Cor eFm a .-W\.{A«ﬁ/m Coa){ya o x f[ x v+ O)j(
a ngid Subslah 'Eo';sa hs\m 69! _;_[%_ V((T.x'f'b)]
Thie Fl Pirme plore shorrt — irodope — b_y’—d;pw’

T% (symmedry in Ko y-plare) /
\_ _—— < - ( éy’fty:—é’

é'x : fE—[O"VO']
0

\ T ey T e
g%fjcmrtq «F/’ﬂl |~)) )

d

EogR wleq IF Biaxid Modudosr ™ T2 J

Copyright © 2014 Regents of the University of California 2



