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Megnetically Actuated Micromachined Deflector
with Structure of Multiple Nested Cantilevers
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Abstract: A novel megnetically actuated micromachined deflector with structure of multiple nested cantilevers is designed and

fabricated. The device is manufactured using 1. 2Hm CMOS process followed by ansotwopoic etching. Actuation is produced by Lorentz

force due to interaction between the currents flowing in the cantilevers and an external magnetic field. Static and dynamic responses are

measured. T he results show that the deflector has the features of a lage, bidirectional angular deflection and fast time response.
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Su(B)= {bo~ br-1)* (ki+ k2){fo(B) ~ fr1(B)) + { bo~
br-1)* (k) {uo(B) ~ up-1(B)J+ {bo~ br-1)*

(2) fool B)= we1(B) )+ by, (6)
Rl R-1
Z%(B): Z”j(B)= r— 1(mod r) (1)
j=0 j=0
. R>2 L(a)> L(dV)+ L(a'Y)-2,
a” a¥ Legendre

o by, ged( p, i):.l, log,i= j~ log,g

L b i ged(p,i)> 1

oo bged(q, i)= 1, logj= j= log,p

b vi,rged(q,i)>1
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r=4 a

’ 0.b,;=0
7 r=4, mi= p(mod 8), b L 1}-1+j2¢0’
Omi=1 ,L(a¥)=3(p-1)/4+ b; @mi=5 ,L(a'Y)=
p- 1+ b.
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8 r'= 4, = {bo~ b3}* (k){uo(B)~ us

(B)). k=0~ 3 fco ci1,c2 c3)
cot c1+ co2t+ c3= 0, c2= cot b0+ b2¢co, c3= c1+ b()+ bzicl

(8)
9 [bo~ b3}, 2
[ co, c1, ¢2, 3} {do,d 1, do, d3} (8). Bi= { co+
dr, c1+ dj-1, co+ di- 2, 3+ di- 3/, B
cot dp= co2+ di-2Zc1+ dp- 1= c3+ di- 3; B
Bii1
(8)

{ cot di, c1+ di- 1, co+ di- 2, c3+ dp-3) = { cot di, c1+ di- 1,
cot di, c1+ dp-1)
{cot dis 1, c1+ di, c2+ di— 1, c3+ di- 2} = { cot dps 1, c1+ dp,
cot die1, c1+ di)
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12 Pr=4. L(a)=®(n)/4+ L(a?)+ L
(aV)=1; (mi, ma)= (p(mod 8), q(mod 8)),
@O(my, ma)= (1,1)  L(a)=®(n)/4+ 3(p+ q- 2)/4;
@(m1, ma)= (1,5 L(a)=®(n)/4+ 3(p- 1)/4+ (q- 1);
@(mi,my)= (51 L(a)=®(n)/4+ (p- 1)+ 3(q- 1)/4;
@(mi, ma)= (5,5 L(a)=®(n)/4+ (p+ q= 2).
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