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New Low Transmission Loss Material for Millimeter-wave Rader Module“AS-400HS”
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Recently, the safety driving support system utilizing millimeter-wave radar has been spreading. Since the study of automatic
driving is also active, then the market of the millimeter-wave radar for automobile is expected to increase rapidly in the future.

The newly developed low dielectric material, AS-400HS, has more excellent electric property and workability compared to
conventional thermoplastic composite materials utilizing PTFE and LCP. Furthermore, it can propose the new design such as
multilayer antenna for ultra-wide band by buildup.
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Table 1 Properties of AS-400HS
ltem | Condition Unit AS-400HS Material A*? Material B*?
. _ . Thermoplastic Thermoplastic
Resin system Thermosetting LCP type PTFE type
Dk(10 GHz) *' A — 3.0 3.0%° 3.0%°
Df(10 GHz) *' A — 0.0023 0.0020*° 0.0013*°
CTE (XY-axis) TMA(30-120°C) 80 - 17
TMA(30-120C m/C 36 — 30
CTE (Z-axis) ( - ) PP
TMA (250-300C) 53 — —
TMA . = - 30
Tg C
DMA 190 — —
Elastic Modulus DMA GPa 3.0 3.4 1.2
. 288°C/20 s dip — PCT-5 h Pass — —
Heat resistance -
T-300 min > 60 — —
Td TGA 5% loss c 460 — —
Low profile 0.77(VLP) 0.70 -
Peel strength (RT) - kN/m
Profile free 0.60 — —
Water absorption D-23/24 % 0.1 0.05 —
. L a 85C/85%RH, > 2000 _ _
Insulation reliabilities DC100 V hr (<1%)
IVH connection —65C (15 min) & ovele > 3000 _ _
reliabilities **® 125°C (15 min) ¥ (>1.0X10" Q)
*1) Cavity resonator perturbation method *2) Catalog value *3) Strip-line resonator method
*4) Line/Space: 65 pm/65 um, Precondition: Reflow x 6 (Max 265C)
*5) L1-L2 Via: ®0.10 mm, Pitch: 0.50 mm, Thickness: 0.10 mm, Precondition: C-168/85/85 + Reflow x 6 (Max 265C)
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Figure 1 Cross section of laser via - 10
"~ | Transmission structure: Micro-strip-line
Characteristic impedance: 50 Q
12 Proofreading method: TRL
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Figure 2 Transmission loss of AS-400HS
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