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Outline

Reliable Passive Microsensors
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Why?

Applications where No Power is available 

or desired
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Why?

Force Sensing

flexure 

thickness

area force 

sensitivity

power technology

25 mm ~ 0.5 cm2 10 mN 5 mW bulk Si 

piezoresistive

1 mm ~ 1 mm2 1 mN 1 mW SMM polySi

piezoresistive

1 mm ~ 0.05 mm2 0.1 nN 0.1 nW SMM resonator 

optical

0.05 mm < 0.01 mm2 3 aN 0.1 mW MRFM (NEMS)

“Ideal sensor does not perturb its environment”



5

How?

A Micro Sensor which is also inherently an

Energy Harvester

( and will perturb its environment! )
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How?

Microfabricated

Ohmic

Physical Sensor 

Switch
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Issues

• Size

• Cost

• Reliability

• Manufacturability

• Testability 
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Issues

Energy  Volume

Cost  Area

Reliability  Force, Ambient

Prismatic Planar Processed 

Micro Electromechanical Transducers 
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Issues
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Issues / Examples

Integrated Inertia SwitchIntegrated Magnetic Switch
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Issues / Examples

Integrated 

Magnetic Switch

high mR, sY, s-n material high r, sY, s-n

high A.R. geometry high A.R. 

hermetic, w.s. package hermetic, w.s. 

Integrated 

Inertia Switch
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Issues

height (mm)



from this …
… to this

Examples
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Examples

Integrated Magnetic Switch



Integrated magnetic switch:

surface mount

1x2 mm area die

>10M cycles

hot switches 5V, 100mA

Examples



NEW!
1mm2  

magnetic reed switch

yet smaller!

(less than half the footprint of the 

MS-02 switch)

Examples
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Examples

Integrated Inertia Switch



Integrated Inertia Switch:

1.8 x 1.8 x 1.0 mm

withstands >100kG shock

Examples



Low profile 

pin connector:

< 0.7mm profile

< 30mW contact resistance 

2A current carry

Examples



PassiveMicroTMApplications for:

battery reliance

“Breaking Constraints”

when 

power, size

matter 

enable

new applications  

- wearable tech

- medical devices

- distributed sensing

portability



PassiveMicroTMApplications for:

battery reliance

safety and care

portable and remote

magnetic switch inertia switch

intermittent wake-up 

in-situ  awareness  

form-factor

independence

isolated location 
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• 100% test

• highly customized

• automated wafer scale testing

Test



Switch Magnetic Response – Pull-In and Release

Magnet Angle 0 degrees

Green Regions – Contact Pull In

Blue Regions – Contact Release

Red Regions – Contact Open

Threshold Resistance – 1k ohm



Angled Magnet Response



Green Regions – Contact Pull In

Blue Regions – Contact Release

Red Regions – Contact Open

Threshold Resistance – 1k ohm

Switch Magnetic Response – Pull-In and Release

Angled Magnet  – Z=0 microns
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Test
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Test



Examples



Connector pin performance:



large variety of high volume sensing applications 

desire and are enabled by 

• zero power consumption

• ultra miniaturization

• ultra high reliability

ht micro
www.htmicro.com
(505)341-0466

Conclusions


