N°:16-04-002

I‘cltec TECHNICAL REPORT  |18/04/2016
PAGE: 1/2
Insertion Loss
Copper Comparison

Copper foils properties :

R copper S copper N copper
Parameter 350m 350m 351m

ED copper Ultraflat ED copper | Ultraflat ED copper
Features Dendritic structure Grain structure Grain structure

Drum side treated Matte side treated | “No profile treatment”

Untreated side Rz<9.0 Ra < 0.35 Ra < 0.35
roughness
(um) Rg:1.2 Rqg: 0.3 Rqg:0.3
Treated side Rz<5.1 Rz:2.0-3.0 Rz 1.3
roughness
(um) Rg<11 Rq:0.5 Rqg: 0.3
Elongation 180°C 6 — 8% 20 — 25% 20 — 25%
Tensile 180°C 160 — 180 MPa 180 — 200MPa 180 — 200MPa

Test structure :

NX9255IM0762 material - 5Q grounded coplanar waveguide
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Insertion Loss testing results :

S21 parameter measurements from 0 to 40GHz fortiosdoss determination.

]

Insertion Loss (dB/cm)
Material Copper
10GHz 20GHz 30GHz 40GHz
R — 35um -0.0463 -0.1046 -0.1659 -0.2617
NX9255IM0762| S —35um -0.0483 -0.0896 -0.1487 -0.235¢
N — 35um -0.0433 -0.0818 -0.1285 -0.2094
NX92551M0762 Material - Copper Comparison
Insertion Loss (dB/cm) - Coplanar Waveguide
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S COPpPEE Up to 10% improvement in comparison with R copper

N copper- Up to 11% improvement in comparison with S coppeand

Up to 20% in comparison with R copper
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