
MCV
Mercury CV measurement in the

semiconductor industry



TOPICS

 From dust to computers

 Resistivity measurements

 C-V



SI WAFERS

 The fundamental building blocks of semiconductor technologies

 They serve as substrate for microelectroincs devices

 Must be pure and free of defects and dislocations

 Two main types:

 For solar cells – 99.9999% purity

 For integrated circuits - 99.999999999% purity



MANUFACTURING

High purity sand

Purification with carbon ~99%:

• Carbon removes oxigen

• MGS + HCl + heat Semiconductor-grade Si

• Trichlorosilane

• Chemical vapor deposition



CZOCHRALSKI PROCESS

 Melt polysilicon

 Seed crystal introduced

 Twisting and pulling very slowly

 Result: single crystal



SI WAFERS

Ingot

Cutting and polishing

Wafer



EPITAXIAL GROWTH

Substrate:
• Impurities
• Dislocations

Epitaxial growth:

• Physical

• Chemical

Epi wafer:

• Epitaxial Si layer

• Better quality

• More control



WHAT EPITAXIAL GROWTH IS FOR?

 This epitaxial layer of Si can now be used to manufacture

electrical devices (e.g.: transistors)

 Critical to know its properties:

 Doping

 Resistivity

500-700 μm

0.5-20 μm



AVAILABLE METROLOGIES



ABSOLUTE TECHNIQUES – 4PP

 Four point probe

 Simply measure resistance from current and voltage

 Very accurate

 No depth-profiling

 With EPI wafers the substrate can effect the measurement



ABSOLUTE TECHNIQUES – SRP

 Spreading Resistance Profiling

 Sample preparation is a must

 Cleave the sample in an angle

 Depth-profiling

 Destroys the sample



ABSOLUTE TECHNIQUES – SRP
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Layers:

1. Top EPI

2. P-N junction

3. Deeper EPI

4. Substrate



CV MEASUREMENT - SCHOTTKY

 „Best of both worlds”

 No preparation required

 Depth profile

 Metal-Semiconductor contact behaves like a diode

 Carriers are pushed away from the surface resulting in a 

depleted region: space charge region (SCR)



CV MEASUREMENT - SCHOTTKY

 Apply DC bias voltage => SCR changes

 𝑊2 ∼ 𝑈𝐷𝐶

 Max depletion depth: breakdown voltage

 Min depletion depth: zero-bias depletion

Resistivity can be calculated from an empirical function



CV MEASUREMENT - MOS

 Metal-Oxide-Semiconductor structure

 There is an insulating layer of SiO2 on top => 

accounts for a capacitor in serial

connection

 Can be measured in forward and reverse

direction => information about the oxide



CV MEASUREMENT - MOS



MERCURY C-V (MCV)

 Hg metal contact

 Can measure different points with relative

stable contact area

 Hg does not wet the surface => not so much

contamination



SUMMARY

 Si wafers are the foundation of semiconducting

technologies

 Important to measure their properties

 C-V measurement can give depth profiling without

damaging the samples



THANK YOU FOR YOUR ATTENTION!


