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High Thermal Conductivity AIN Substrate

and Its Metallized Products

Masate Kumagai, Eizo Maeda, Kazuki Ogasahara
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Photo 1 SEM micrograph of AIN {thermal conductivity 180
Wim. K}
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Table 1 Properties of developed AIN substrate

Table 2 Characteristics of Cu-bonded AIN substrate

Properties
Ttems
R grade H grade
Thermal conductivity (W/m-K) 180 200
Electrical resistivity
at RT (Q-cm) >10 >10M
Thermal expansion s 6
coefficient (RT~200°C) (K-1) | 9% 8.9x10
Dielectric constant  {at 1 MHz) 4.9x10-% 4.9%10°®
Dielectric loss at 1 MHz  (tan §) 8.9 8.9
Breakdown voltage (kVfrmm) =30 >30
Density {g/mm?) 3.30 3.30
Modulus of tupture  {kg/mm?) 35 35
Surface roughness R, (pm) <0.5 <0.6
‘Warping (mm) | <0.1/50mm | <0.1/50mm
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Number of thermal cycling without eracking

(65~ +150°C) |  109~300

Thermal shock resistance (RT~400°C) >5cycle

Cu thickness max 0.3 mm
Circuit Width of Cu pattern min 0.5 mm
pattern Gap in Cu pattern min 0.5 mm
Allowance +0.25 mm
Cu electrical resistivity <2.0 zQ-mm
Eelectri- | Electrical resistivity (DC 500 V) >1x101 Q)
cal prop-
erties Breakdown voltage >1.7kV/mm
Humidity resistance 85°C, 85%RH

. >49 Pajm
Peeling strength 75 kgf jem)
Thermal expansion coeffiecient of Cu {300°C) 7.6%107%/°C
Solderability > 059
Warping < 0.1/50 mm

Table 3 Characteristics of thick film conductor and resistor
fired on AIN substrate

Firing condition {in air) 800~900°C x 10 min
Sheet resistivity 180 mQ/O
Sheet wet >989%
Conductor Solder leach 260°C, 60 Sn/40 Pb,
10sx 4 cycle
Adhesion strength
Initial 3.7+0,8 kgf/4 mm?
After aging (48 h) 2.240.6 kgf/4 mm?
After aging {300 h) 2,540.7 kgf/d mm?
Firing condition {in air) | 850°C x min
Sheet resistivity 10, 100, 1000,
10000 (Q/D)
Resistor
TCR*D
100, 1C00 (Q/01) < 100 ppm/{°C
30, 10000 (QY/O) < 200 ppm/°C

*13 Temperature coefficient of resistivity
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Fig. 1 Surface temperature changes of AIN heater under dif-
ferent loads
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Fig. 2 Changes of temperature inhomogeneity in a heater
plane
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