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2. 2, RS0 M2 RFMEMS AIX|9| EAH|T

g4/ H 4 |Actuation Voltage (V) |Actuation Current(mA) | Consumed Power(mW) Device Size |Switching Speed(us) | Contact Force(uN) {Fabrication
Electro-static 8~100 0 0 Small 1~200 50 ~ 1000 Easy
Thermal 2~10 5~100 ~200 Large 300 ~ 10,000 500 ~ 5000 Easy
Magneto-static 2~10 20~200 ~150 Medium 300~ 1000 50~ 200 Hard
Piezo-electric 2~10 0 0 Medium 10 ~ 300 50 ~ 200 Hard

H 3. RFMEMS A2[X[9| handling Power Leveld] 2 Failure Mechanism H| L.

| = Power level Low(1 mW) Medium( ~100 mW) High(>100 mW)
Dielectric chargi
Capacitive Switches Fatlure mechanism Dielectric charging relecmie argmg' Voltage self-actuation, current density
current density
Pitting, hardeni C t density, Micro- i ity,
DC-Contact Switches Failure mechanism '\ ng,‘ ar enn'\g, un-e'n ensity, cro- weldm'g, current density,
dielectric formation material transfer materfal transfer
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2.2 RFMEMS High Q QI=E]

A E = RE F4lo F 98bA AHE-E = %o
ARt Ete A 7le 2 AAsHE 9 H 9 QY
A 2gto] ¥sh= Specsol] £ 2] 2514 Discrete
3k A B 7} Assembly = o] AHE-E|a1gich 143}
H A w2 Qu AT E Zhs Aol
hoolgjg SA4S A Y Y EdARY HF
& 915t 2 2o A7 =FE o] 85t =AAE F
A shaL 7\ we] £AE Fol7] 3te] 7B R
2742 Ho A £a7h A2 el | The A
402 Azstel 71 £49 dFE Folk A7}
Lol o] Foj2| 3L 9k EF ¢1E € 9] Conductor
Lines Ato|2} Conductor Lines #F Core2] Afo]oflA]
o}7] =)= Parasitics\} Stray AT A/ HAE £0|7] Y
3to] Corex air2 3} Conductor Lines Alo] 3
Air s} A Bk ol 2oix| 1 9let.

A9 ¥ 2+ 27 Spiral 7 Solenoid T+ 2 Lt
o 7|24 t)abel W4 Conductor line2] &
7|, Conductor linesE Aol 9} Spacing, Effective
Core Area, Turn Number o] ¢lch. 1Zu o
A= Conductor Lineo} Skin Effecto] Q7] wj& o)
£AZ RE4 Folk AL dut glon g
Skin Deptho] 2-3u1% o} vl st} 13 92}
1% 10& R4 3hE 3-D MEMS Solenoid Type}
Spiral Type?] $IHEHE Ho|Er} o] AAYEHES
AL FEE o|FoF o] FojR2 = 7] E A
£ A A= I ol A7 Y AL =A4 0]
7} il Bof| matol A £A o) ZA A 7] wji-o]
o 19 Ha)= Aluminagh= AAAE R o] &
3 H7leaS ol&sto gAH F+HE
Conductor Line2 2 AF&3tF o0 (b= Z7|&
Core2 A8319 11 A7l =5 ]S Conductor
Line® 2 A&t 19 109 (a)= Silicon 7]%
o) &g Fol7) Yool 7| BE B0 475
A3 (b)et ()= Postst} PDM(Plastic Deformation
Magnetic)& o}-&5to] £AEE 7|8 Yofl HEL
2olBom of 248 Haskegch 7% Sl
PolyimideWt Oxidized Porous Silicon T A ¢
M Belzoz ALE 5 1 9o 228 Planar

°/
1
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.
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g
B
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> o
insertion Loss [dB]

40 % S0 25V 2.0
A 35V
50F 7 40V 2.5
’.'

-60 130
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e —
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&
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e 25V
—e— 35V
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Frequency [GHz]

(b)

12 8. YHEZES RFME
FEHYO| T ey
FSHYY) M2 HYe

=
n

(a) (b) {c)
23 9. RF MEMS 3-D Solenoid Type 2/EH : (a)

Alumina Coreg 0|88 QHEH(HE 2|5,
{b)7|E #l0ll =& Air Core 2IHE{(Georgia
Tech), (c){(b)2IHEQ] Close Up View.

(a) (b) {c)

22 10. RF MEMS 3-D Spiral Type 9IS : (a)
Silicon 7|HE AlZISt Aircore QIEE|(D|A|
ZH IiEh, (b)71E ¢loll =2 Aircore QIHE]
(LG), (c)71E Qo) =T Plastic HEZ 0|
28t Aircore QIHE|(Yz2| i 0]LH).
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Spiral Inductorg9} 7-$ ti=F 5~159) Q& 74
oo, & 4ol A e} Zro] 7| ol HLAU FAL
Copper Conductor Lineg o] &8t A2t 3-D
MEMS Q15 B 52 tj=F 20~502] Q 7+ 7H4itt. &
<ol 2l 715 ol A2 1 109] (b) A1 E E A
S, Ag7tA] A 2HE MEMS QI E & SollA 7H3
=& 1409 Q7ts 2otk 19 112 of g 7<) 7|
& 3 A A7 =ag& g vkLA R AREE
o] A2kl A 53 9 Solenoid QI HE B &}

MEMS Q1= e} 7Hd A AlEj & o]-&-5tH AR
A7 AL E L 9= Off Chip 3 e 9
VCO(Voltage Controlled Oscillator)t LC 741 =
7} On Chip & 2 J18 7h5-3ftt E3t o] & A st
MEMS 2252 4 GHz tf g M 742 AHE-&F
T U AAEH CMOS 2 MMIC Aj2h3-7g 1t
FARSe] 14 %5-& ZHe XA 3hE Power Amplifier
U Oscillator -9} 4] 210] 7F53}ch.

2.3 RF MEMS ZE

RE 44417004 % 923 4547 % st
ot P olrt. 7] &9 Discrete F | o] f-44] ZH
& AT RF MEMS & A7t A7) gho| 4+ 5]
I =4 o]& RFMEMS ZHE2 283}, 3 A3}
7t 7hs e ®3E IC 33 S84 o] lojA Co-
Integration©] 7Fs-3}ch= AA-S 2431 Qo 19 12
+ RF ZHE F8317] 9ot @4 gho] s
U= BOoFRH (a)= 71 A A 3%171¢] Coupling
& o188, by A7NEH2 R F2HH F AL
FAEY U2 RE Capacitive Coupling £
o] &-3tR AL, 1L ()= A7 AlE7t Qlbrt
i GAA N AR B 253 WS st AL
o] &3 FX7IE At FAstct ol Y
7h&d, 19 12(c)o A H ol & FBAR(Film Bulk
Acoustic Resonator) I E]&= USPCS, IMT2000, A4
A FAIZI 710 A4S et e dHa 9l

# 4. RF MEMS High Q CIEHE9 E4 H|w,

t}. £3] FBAR ¥ ¥ &= SAW ZHET & Fubg
o & of| A Power Handling Capability7} H4l £
A8E zka Qlok dfiFstd Interdigitated Comb
Structure g Z= SAW ¥ &= Foh471 371
w2k Comb Finger®] Metal Line ] Z3} 7+ 0] &
otA)7] wiZo|th. FBAR 5717[= 7|23 o2 Af

I8 11. 3-D solenoid B5Y QIEHE(MGEM).

a3 12. RF MEMS
Type(QiAlZt T8, (b)LIGA Like Metallic
Type(LG), (c)FBAR Type(Agilent).

ZE : (a)Micromechnical

Parameters o i1 off 3} Z Aol KAIST ol ol LG
Inductance 46nH 6nH 4nH 35nH 35nH
Quality factor 30 45 47 12 135
Solenoid type with an Suzgended solenoid type|Suspended solenoid type Susﬁended spiral type|Suspended spiral type
Structure  Jalumina core with an air core with an air core with an air core and|with an air core
permalloy coils

e e e
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