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� 5 distinct parameters:

• Power input (P)

• Deposition pressure (p) 

• Flow rate (F)

• µ-capillary‘s size (length and inner 
diameter)

• Injector distance (d)

� 3 factors of MJPCVD process:

• Shape of the deposition track

• Morphologie

• Average deposition efficiency
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Sketch of MJPCVD system� Inter-electrode distance 2 cm

� Injector distance d ∈[0;20] mm

� capillary velocity 175 µm/s

� HMDSO/O2 1:120 (PM=5 bar)

� 1 cm deposition track

100.(%)
2

×−=
rateflowthefrommassSiO

massdepositionlikeQuartz
Eff

-600 -400 -200 0 200 400 600

0

30

60

90

120

 

 

he
ig

ht
, µ

m

position,µm

Width       Height 
280 µm    114 µm

Gauss fit__



Seite 5

Micro-jet Plasma CVD

Optimal injector distance d opt

� Capillary‘s size: 125 µm × 5 cm

• 50 sccm O2/HMDSO (120:1)

• 0-200 W

• 0.72 mbar (a) and 1.52 mbar (b)

� Optimal deposition track as a function:

• Power input

• Injector distance

� Optimal injector distance≠f(pressure) 7 8 9 10 11 12 13 14 15
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Optimal power & flow rate
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� Capillary‘s size: 125 µm × 5 cm

• O2/HMDSO (120:1)

• 8.75 mm injector distance (dopt)

� Optimal deposition depends on:

• Power input (Popt=70 W)

• Chamber pressure (popt= mbar)

• Flow rate (Fopt=70 sccm)

� FWHM≠f(chamber pressure)

� FWHM=f(flow rate; power)
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Map of Quartz-like deposition
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Transparency

� Capillary‘s size: 250 µm × 5 cm

• 50 sccm O2/HMDSO (120:1)

• 60 W

� Transparent deposition:

• Low deposition pressure

• Injector distance d ∈[8;11] mm

� No deposition:

• deposition pressure 2.5<p<0.55 mbar

• Injector distance d ∈[0;7.8]U[11.5;∞[
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Chemical composition of Quartz-like deposition
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125 µm × 5 cm @ 7.95 mm - 50 sccm 0.72 mbar and 100 W

� Non existence of Si-C or C-Si

� Carbon presence from 
contamination

� Quartz-like deposition
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Microstructure

� relative homogeneous fine 
structure of spheres particles

� particles‘ size ~50 nm

� ground boundaries visibles

60 W

70 W 80 W� cauliflower-like agglome-rate 
particles of about 300 nm 
diameter

� particles‘ size ~50 nm

� particles-free matrix

� Cracks structure visible

Conditions of deposition

� 125 µm × 5 cm @ d=8.75 mm

� 50 sccm – 0.74 mbar @ 
various powers input

60 W

70 W

80 W
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Outlook
• Quartz-like deposition carbon-free

• Deposition track‘s range partially highlighted

• Interaction µ-jet structure & plasma properties


