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Heat dissipation Fine Ceramics came to be an essential
material for electronics devices that meet the needs of high
output, large-scale integration, thin and light body, higher
frequency and environment friendliness.
[Advantages]
•High heat conductivity
•High insulation and high withstanding voltage
•Low thermal expansion coefficient similar to those of Si,
GaN and GaAs semiconductors
•Substitutes high heat-conductive but toxic berylia (BeO)
substrates

Characteristics of AlN Substrates
Type

Density
[Mg/m3]

TAN-200

Thermal
Expansion
RT~500˚C
[X10-6/˚C]

Dielectric
Strength
50Hz
[kV/mm]

Volume
Resistivity
[Ω.m]

Dielectric
Const.
1MHz

200

TAN-230

Young's
Modulus
[MPa]

tan
1MHz
[X10-4]

8.8

230

3.3

TAN-250

Thermal
Conductivity
[W/m.K]

Thermal
Conductivity
[W/m.K]

4.6

14~15

>10

12

330

8.8

250

330

5

8.4

250

BeO
TAN-250
TAN-230
TAN-200

200

Thermal
Expansion
Coefficient
[%]

300

BeO
Al2O3

0.3

AlN

150
0.2

Si

100
0.1
50

Al2O3
0

100

200

300

400

500

Circuit Thickness on the Ceramic Substrates

Plain Substrates
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Active-metal-brazed Copper
(AMC) Substrates

Toshiba Materials offers high-performance and high-functional nitride fine ceramics for such industrial fields as
electronic devices, automobiles and transportation facilities, industrial facilities and electronic device-manufacturing.
Toshiba fine ceramics have high heat conductivity and high strength.
We manufacture them with our core technology: grain boundary control of ceramic microstructure.

AlN Plain Substrates

Product name

AlN AMC substrates

AlN metalized substrates

AlN thin film metalized
substrates

[Advantages]
•Low thermal resistance, on account of their simple
structure in which copper circuit plates are joined onto
ceramic substrates
•You can mount silicon pellets directly on the substrates,
because their thermal expansion coefficients are similar to
that of silicon.
•High reliability, because of the high adhesion strength of
the copper circuit plates to the ceramic substrates
•Capable of large currents
•Miniaturized, high-density mounting
•High thermal cycle resistance

Market

[Plain Substrates / AMC Substrates]

[Advantages]
AlN Substrates:
•High heat conductivity
•High insulation & high withstanding voltage
•Low thermal expansion coefficient similar to those of Si,
GaN and GaAs semiconductors
•Substitutes high heat-conductive but toxic berylia (BeO)
substrates.
Silicon nitride (SiN) Substrates:
•High strength, high reliability
•Low thermal expansion coefficient similar to those of Si,
GaN and GaAs semiconductors
•High insulation & high withstanding voltage

Toshiba Materials offers two kinds of copper-plated ceramic
substrates to meet diversified requirements that have arisen
in power module substrates.
Active-metal-brazed copper (AMC) substrates are made by
joining copper circuit plate onto ceramic substrates by
brazing. They are suitable for making fine-patterned power
module circuits with high heat resistance and excellent cost
performance. Aluminum nitride and alumina are available
as ceramic substrates.
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Toshiba Materials offers AlN plain substrates which have
a dense, minute microstructure made by our material and
sintering technology that took a long time to develop. We
line up not only the high heat-dissipating AlN substrate
series but also the high-strength silicon nitride (Si3N4)
substrate series.
AlN plain substrates have a low thermal expansion
coefficient similar to those of Si, GaN and GaAs semiconductors, which means that they are best fit for
semiconductor mounting substrates.
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AlN Active-metal-brazed Copper
(AMC) Substrates

Applications

Power electronics
Automobiles
hermoelectric transducer

General inverters for robots and uninterruptible power supply system (UPS)
Inverters for transportation vehicles such as trains and hybrid cars
Peltiert device, Thermoelectric modules

Lighting
Information and communication
Semiconductor manufacturing devices
Home appliances

LED
High frequency transistor package
Substrates for heaters
Induction heating (IH) heaters

Laser semiconductors
Lighting

Laser diodes
LED
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Aluminum nitride (AlN)
Metallized Substrates

AlN Thin Film Metallized Substrates

AlN metallized substrates are made by plating nickel or gold
AlN substrates after they have been burned at high
temperature with special tungsten paste on their surface.
They are highly reliable because of the strong joint of the
circuit material and the AlN substrates, which was made
by the co-fire process. AlN metallized substrates are also
suitable for making multi-layered substrates that have
through holes.

Toshiba Materials offers AlN thin film metallized substrates
that have a Ti/Pt/Au thin film pattern made by the lift-off
process on AlN substrates of the world's highest thermal
conductivity. They are applied to optical communication
parts, and DVD and CD pickup substrates that are required
to have highly stable thermal properties. We line up AlN
thin film metallized substrates of different thermal conductivity that may best fit your temperature requirements.

[Advantages]
•Suitable for making high-density, multi-layered circuit
wiring
•Suitable for making micro-fine circuit wiring by screen
printing
•Adhesion of the circuit conductor to the substrates is
highly reliable because of the co-fire process.

[Advantages]
•Excellent heat dissipation because of high thermal
conductivity
•Environmentally conscious material because they substitute
high heat-conductive but toxic berylia (BeO) substrates

Conceptual Scheme of Multi-layered Substrates

Application Example of AlN Thin Film Metalized Substrates

Plated Layer of Nickel, Gold, Silver and so on.
Tungsten Circuit Wiring Layer
Tungsten VIA

Aluminum nitride (AlN)

Laser Diode Chip
Submount
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Heat Sink

AlN Thin Film
Metalized Substrate
(submount)

