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Stritch Output Characteristic
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Stritch Output Characteristic

> What gives rise to steep output?
> How can steep output be used?

CMOS: ocmos/cmos, = expWVes/KT )
JE,
Stritch: 0-5/0'50 expl\ |—= g(VGs)/ZkT
TMD / MEMS
deformation actuation
potential sensitivity

Stritch output is steeper than CMOS when:
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MEMS Actuation Sensitivity

source

Fg = Fean + Frup + Fyw, — Fyw,
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= kCANxOE + kTMDxOE +

> F,u, aids F. to strain TMD when x,, is small
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Stritch Transistor

Strain dependent

conductance
Fixed gate _lm
Vas
Flexible cantilever
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I-V Characteristic
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> Similar to MOSFET in linear region
> However slope increases exponentially with v
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Stritch Small Signal Model

Vias = 9mVgsTo G + ! OD
Vgs ImUgs
: v _

— ds
la = ImVgs + /T'O

https://commons.wikimedia.org/wiki

MEMS S /File:MOSFET_small_signal.svg
TMD actuation
deformation sensitivity
potential \ \
aEg(ag) aEg<ag>
as GVGS as aVGS
Im = I —pr— = Vbse%se 7
1 JE,
T, = EQ = 1/ g5, exp e £(Vgso)/2kT
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A Science & Technology Center

Page 7 — C

Center for Energy Efficient s

Electronics Science




ience & Technology Center

Complementary Logic Configuration

L Ry(Vin)
Ut PP Ry (Vi) + Ro(Vop — Vin)
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> Electrostatic force is ambipolar

0 Allows inverting and non-
inverting circuitry
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Voltage Gain of Complementary Circuit
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> Maximum Ay, = =5.5
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DC Bias Increases Gain

IVDD

> Bias pre-actuates MEMS .+
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UTEP Comb-Drive Design
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Lateral vs Vertical Actuation

VEBJYHRAL ACTUATION
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3000X increase in conductivity in strained MoS,

1 0-6 u Contacts:Cr/Au
-0-1st Cycle (5nm/30nm)
4 -0-2nd Cycle
10 }©-3rd Cycle

] ~3% strain
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Optical measurements after straining
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TaS,-layered system with first-order charge density

wave (CDW) phase transitions
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DOI: 10.1126/sciadv.1500606
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Phase transition temperature shift in strained TaS,
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Thank You!
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