Materialy na bazi germania a
dalSich polovodicu



Germanium Ge

 Mechanické vlastnosti velmi dobre, E =132 GPa,
mez pevnosti (1,5 — 3) GPa. Vzhledem ke
snadnému mikroobrabéni je casto pouzivan pfri
stavbeé MEMS.

* Ge je vetsinou polykrystalické. Priprava tenkych
vrstev LP CVD pri 325 °C na substraty Si, Ge, SiGe
— nelze deponovat na SiO,.

* Leptani je izotropni, smesi HNO; + HCl + H,0,
ktera nelepta Si, SiO, a Si;N,, proto se germanium
Casto pouziva jako obétovany material.



Claeys & Simoen, Germanium-Based Technologies, 2007, 9780080449531

Vyroba

e Czochralski viz Si drive - ale Castéji s
dislokacemi

 Monokrystaly lze ziskat i jinak

Ge wafery bez dislokaci
od 50 mm do 300 mm

Figure 1.4. IR optical-grade germanium single crystal (top view). The {111} facets on the crown in
a 6-fold symmetry can be easily seen.



Ge wafery
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Ge

e Optické prvky (IR, mikrony vin.d.), EMI stinéni
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https://www.thorlabs.com/newgrouppage9.cfm?objectgroup_id=1780



Ge optika

e \/ Sirsi oblasti

Germanium Typical Transmission
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http://eom.umicore.com/en/materials/library/brochuresAndMarketi
ngMaterial/show_GermaniumOpticsBrochure.pdf



Rozdily

* Index lomu svétla je stejny pro monokrystaly i
polykrystaly

These results are summarized in the table below.

Monocrystalline Polycrystalline

Description symbol | values | percent | values | percent
Reflectance R 0.360 | 36.00% 0.360 | 36.00%
Abs Coeff (fem-1) a 0.020 0.035

Thickness cm t 1.000 1.000

uncoated Transmittance T 0.4586 45.86% | 0.4499 44.99%
internal transmittance T3 0.9802 98.02% | 0.9656 96.56%
AR (non abs) reflectance R1'&R2 0.001 0.10% 0.001 0.10%
Overall Transmittance coated Toa 0.9782 97.82% | 0.5637 96.37%

Table 1: Absorption characteristics of germanium. Values in shaded boxes are entered constants.

http://opticalsystems.com/files/7113/8558/17
21/Ge_Mono_vs_Poly_paper-A.pdf



Aplikace v polovodicovych
technologiich BEEZ
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re 1.9. Simple integration schemes using the GOI engineered substrate platform.
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SiGe

» Casto pouzivan jako ob&tovany material,
protoze jej Ize deponovat pri nizsi teploté nez
polykrystalicky kremik metodou CVD s
prekurzory SiH, + GeH, a to na SiO,.

* Leptat Ize pomoci H,0,. Vzhledem k nizke
depozicni teplote jej lze pouzivat v kombinaci
s kremikovymi integrovanymi obvody.



GeCl,

* Dopant pro opticka vlakna



