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One dimensional model
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THE SKIN: the TOUCH sense  (fhE)
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THE SKIN: the TOUCH sense  (fhE)

Sebaceous [oll) Gland

— Epidermis

Sweat
Gland
Nere . +— Demmis
Ending | | -~
Blood _
Vissels ] — Subcutaneous

) — Layer

Hair Follicle Erector Pili



e v —
0 1t v ¥ —
¥t v —

Free nerve endings

. — Epidermis
Different types of free &
nerve endings that

. — Demnis
respond to mechanical,
thermal or noxious i
stimulation. — Subcutancous
y = Layar

Eractor Pili



— Epidarmis

| — Dermis

— Subcutaneous
Layer




Sebaceous (oil) Gland

— Epidarmis

Sweal =
Gland
Nemve —— Demmis
Ending
Blood 0
Vessels — Subcutaneous

g — Layer

Faiv Folicl Erector Pili

A mechanical deformation of the sensory dendrite causes a
depolarization to occur within the dendrite. This dendrite is at the
tip of a unipolar neuron; The sensory dendrite is embedded within
the sensor corpuscle. Any depolarization that is large enough in the
dendrite itself will cause an action potential to be generated at the
trigger zone. This action potential will run all the way down the
axon and reach the brain.
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Wave equation g% x
2

Wave function

pulsation w=\/%=(2 f)

Frequency depends on material “m” and “k”
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Pacinian corpuscle
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Fig. 5-2. Responses of cutaneous primary afferent
fibers. A mechanical indentation or displacement
was applied to four different types of receptors,
the monitor of the movement being shown in trace
5 (numbered from the top down). The action
potential responses of two rapidly adapting fibers
are shown in traces 1 and 2: They respond only at
the onset or offset of the stimulus. Responses of
the two slowly adapting fibers are shown in traces
3 and 4: They discharge throughout the stimulus.
A 100-msec time base is shown in trace 6.
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TORSION

OMCL-AC160EN series

Rectangular cantilevers with thin tetrahedral tips

Tip location: Just on end of cantilever
HORIZONTAL BEND e

Chip size of silicon cantilever
One cantilever is extended from
side edge of each chip
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derecton of the scan



Operational Modes: CONTACT-MODE

Force
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Tip is in hard contact
with the surface;

repulsive regime Tip s far from the

surface; no deflection

&

"\\ Tip is pulled toward the

surface - attractive regime

Probe Distance from Sample (z distance)

— T T




F

-k*D

F= force
k= force constant

= Deflection distance

L=1 mm
Az=1nm
— Z
x=arctan (A L)
Lsin (alfa)=A z
Rsin (2 alfa)=A x
Ax _o R

Az L




Operational Modes: VIBRATING-MODES

Sy
\ \l - Phase Changes

- Amplitude Changes
WW Driving Signal WM P g
Wb AFM Sensor Signal WV\}

White Region Yellow Region




Equation 4-3: @ —m; =, % &  Force constant
. Resonance frequency

®  New resonance frequency
dF I~ Force on probe
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The cantilever vibration Physics:
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How to measure the cantilever Force:
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