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Aluminum Nitride Powder for Fillers
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Thrutek Applied Materials is a manufacturer of Aluminum Nitride Powder, and was established in
2007 in Kaohsiung, Taiwan.

Thrutek has been devoted to AIN material research in Taiwan for more than 14 years and has the
most comprehensive product lineup of AIN materials in the world.

All products are manufactured in Taiwan with own equipment, facilities and a proprietary
manufacturing process. Thrutek also has a large monthly tonnage capacity.

In 2014, Thrutek became a wholly owned subsidiary of Globaltop Technology.

www.thrutek.com.tw
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What is Aluminum Nitride (AIN)?
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Aluminum Nitride is a ceramic material synthesized from Aluminum
and Nitrogen. It was first discovered over a century ago but its
potential in microelectronics was only realized in the mid 1980s due
to its exceptionally high thermal conductivity and electrical insulation
capabilities.

AIN powder is considered to be one of the best substitutes to alumina
and beryllia when it comes to thermal conductivity. Despite many
advantages of AIN, its adoption has been slow due to its higher cost of
manufacturing and irregular market supply.

Processing power in electronics has continued to increase while they
have become more compact and now pack denser circuitry. This has
created new thermal management challenges which can be ideally
addressed with AIN. As a result, demand for AIN powder has started
to increase along with the ability of new vendors to produce it more
efficiently and cost effectively.
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Properties of Aluminum Nitride Compared to Alumina

AIN L4558
Key Features of AIN

23 FILIF ETILIZUL N
Property Alumina (AL,O,) | Aluminum Nitride (AIN) = SPREER - High thermal conductivity
HYZEE - Thermal Conductivity 30 W/m-K 320 W/m-K = Si%MBY5RE - High mechanical strength

B ERIRE - Coefficient of thermal expansion 6-9pm/m-°C 4-6pm/m-°C = (BB IRIREN - Low thermal expansion coefficient
B AZVEE - Max Thermal Shock 200 to 300 °C 220°C = #&& - Non-Toxic
FEETEH - Dielectric Constant 9.6 8.0-9.1 + BIERES - High volume resistivity
44777 - Dielectric Strength 10 - 20 kV/mm 15- 17 kV/mm SRS - High dielectric strength
ERIEHE - Electrical Resistivity >10%™Q - cm >10" 0 -cm - BRRUEIRIE - High electrical insulation
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Aluminum Nitride Applications

AIN is primarily used to *sinter exceptionally high thermal conductivity
ceramic substrates and parts. However, in the last few years, AIN has
attracted strong interest from epoxy and silicone makers developing
Thermal Interface Materials (TIMs).

&
and have a wide range of properties.
But, the two most critical properties

of any TIM are its thermal conductivity and electrical resistivity.

Thermal Interface Materials (TIMs)
include adhesives, gels, grease,
pads, PCM and tapes. TIMs come in
a variety of types, shapes, and sizes;

While Alumina is a versatile ceramic it's thermal conductivity
has limits. When Alumina is used as a filler in thermal interface
materials, the typical thermal conductivity obtained ranges
between 2 to 4 W/m.K.

But with AIN it is possible to develop thermal interface materials with
thermal conductivity of up to 10 W / m.K.

*Contact us to learn about AIN's sintering applications.
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AIN-based TIMs are typically used in 5G equipments, electric vehicles,
8K televisions and more. Currently only a few applications require such
high thermal conductivity TIMs, but the number of applications are
expected to increase rapidly in coming years.
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Thermal Conductivity Range between AIN and Alumina in TIMs
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RROLBYZER (7 5—Mi&) - Typical Thermal Conductivity (Filler Use) ALO,:2to4W/m.K | AIN:8to 10 W/m.K
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AARAIN/V D4 — Roundish AIN Powder
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How to use AIN Powder ?

Choose the right particle size :

The bigger the D50 of AIN power, the higher the thermal conductivity
will be. However, the application mustalso be considered. For example,
large AIN particles are great for pads, tapes and encapsulants but
smaller particles work better for grease and gels.

IRFZAIN/ S 4 — Spherical AIN Powder
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Increase the filling rate of AIN powder :

For AIN powder high filling rates are required to obtain the highest
thermal conductivity. Biggest improvement in thermal conductivity is
typically seen when approaching a filling rate of 60 VOL%. To get 8to 10
W/m K a filling rate of at least 75 to 90 VOL% is needed. Max filling rate
also depends on application, e.g. for thermal pastes it's 75 to 85 VOL%,
whereas for thermal pads it can go as high as 90 VOL%.

AIN powder can also be used with low filling rates of <30 VOL%, but
achievable thermal conductivity will be greatly reduced.
Mix AIN powder of different particle sizes :

Mixing AIN powders of different particle sizes can improve filling rate,
which can increase thermal conductivity. It's important to identify gap
sizes and choose appropriate particle sizes to fill them.
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REMIBEIAIN/S D A — Surface-coated AIN
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Mixing AIN powder with other fillers :

Aluminum Nitride (AIN) powder can be used either as a main filler or
as a subfiller. It can also mix well with other ceramic fillers. The most
common mixtures include Aluminum Nitride + Alumina or Aluminum
Nitride + Boron Nitride (BN). Mixing AIN powder with other ceramic
fillers helps to reduce viscosity and increase filling rate.

Purity of AIN powder :

Thrutek's standard AIN powder is 98% pure while spherical AIN powder
is 97% pure. Spherical AIN has lower purity because of the binder
and sintering aid used during the spray drying process to sinter the
powder. Although spherical AIN powder is less pure than standard AIN
powder, it can still achieve much higher thermal conductivity. This is
due to the improved particle shape which helps to increase the filling
rate. Therefore, when choosing AIN powder, it's important to look at all
factors e.g. shape, and not just purity.

Surface Treatment :

The use of surface treated AIN powder has a positive impact on
thermal conductivity. AIN powder is susceptible to hydrolysis
which can cause problems with some resins. Hydrolyzed AIN can
result in either reduced thermal conductivity or even complete
decomposition of the AIN powder. Surface treated AIN powder
not only improves dispersibility in the resin, but also improves
wettability and supresses hydrolysis.

MK BIAIN/ S 4 — Water-Resistant AIN Powder
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Viscosity :

AIN Powder requires high filling rates to achieve the highest thermal
conductivity, but increase in viscosity can be a problem. Balancing
thermal conductivity and viscosity is challenging. The following
solutions can help reduce viscosity :

= Mix AIN powders of different particle sizes
» Customize the particle size distribution of AIN powder (e.g. top-cut)
= Use surface treated AIN powder

= Mix AIN powder with other ceramic fillers such as Alumina or Boron
Nitride powder

= Use a good dispersant

= Choose Spherical AIN powder
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Thrutek’'s Product Portfolio - Filler Use

HHITASILK DT O2BEDOAINNT Y —HBHELF T, We offer two types of AIN powders for filler applications:
1. RAHRAINNTE— (FrEm) 1. Roundish AIN powders (NEW PRODUCT)
2. ERFAINNT A — 2. Spherical AIN powders
‘1 FAIKAININD H — Roundish AIN Powder
HARAINNTZ—F T SI2BEOZ 1 FICahnEd: Roundish AIN powders are further divided into two types :
ML 7% L Without water-resistance treatment

e NFUU—=XIF. BHLEMELRAINNTA —T. KEMLIE», =« NFseriesishighest purity AIN powder grade that has not been
MHKLIBRAINTVWEWS L —RTY, REUELE L DAIN surface coated or treated for water-resistance. NF series is
NTHA—ZFERLIEVWESICIE. NFOU—IWRELHT L recommend in cases where purest AIN powder without any
—RkTY, surface coating is required.

e NFEYU—=XIF. ITRFIHEAITOREUIENINTS = NFE series are surface coated to improve bonding and
D, IRFIVEBEE DEIRADKEINTVED, compatibility with epoxy resins.

e NFSYU—=XIF., >UI—EERITOREUENIN TS « NFS series are surface coated to improve bonding and

D, >)ID—HIEr DEIRADRETNTUVET, compatibility with silicone resins.
A d > - g -
AAHRBIETILZ ND S —DLHk - Roundish AIN Powder Specification
=2 SmDEHEA R | REAEREL YA X | RED—T 1 > 7K 1% 4] (ppm) - Impurities
Product Family Product Description Shape Available Sizes Surface Coated | Water Resistance Ca Fe si Pb 0 (%)
NF> U —X BE. AAR HHR | 2,5,13,20,50& wL L
NF Series High purity roundish AIN powder Roundish 80 pm No None <100 | <200 | <200 | <10 | <09
NFE> ! —X TARFRfEmT REmLE R 7K
. =" . AHR 2.5,13,20,50& "o ioktE <100 | <200 <1000/ <10 | <0.9
NFE Series Surface coated for epoxy resins Roundish 80 pm Yes Basic Resistance
NFS> 1) —X 22— ifEmiT RmLEE R K
. =" - . AHR 2.5,13,20,50& "o Kt <100 | <200 <1000/ <10 | <0.9
NFS Series Surface Coated for silicone resins Roundish 80 um Yes Basic Resistance
NW2 ) —X . Mtk #AHK | 2,5,13,20,50 & L el pig
NW Series High purity, water resistant AIN powder Roundish 80 um No Ultra-Resistant | <100 | <200 | <200 | <10 | <0.9
NWE> ) —X TRFIERARELE. MK N S
) N . . na’% 2,5,13,20,50& "o BEAKE | 00 | <200 |<1000] <10 | <09
NWE Series Surface coated for epoxy resins, water resistant | Roundish 80 pm Yes Ultra-Resistant
NWS> 1 —X o) a—RfEmid RELE. kit RHK | 2,5,13,20,50 & =) B ki
. . . . . <100 | <200 (<1000, <10 | <0.9
NWS Series | Surface coated for silicone resins, water resistant | Roundish 80 um Yes Ultra-Resistant
MK ELIE D D With water-resistance treatment

o NWU—ZXlE. BNMiKEZFE->TVWET, 85°C/85%D = NW series has excellent water resistance. It can withstand
IRIEFCIX1000B U E. £/, ERDOKICEERA LIS hydrolysis for >1000 hours in 85°C / 85% environment, and >500
BHH500MREMKDEICTHZ D e TETET, NW hours when placed directly in to water at room temperatures. NW
=X, REAVEBELDOIL—RTT, series is not surface coated for any specific resin type.

o NWEIU—=ZXlF., BNMAKEDES. TREFHBERITO NWE series has excellent water resistance and is surface
REWEN NI L—RTT, coated to improve bonding with epoxy resins.

o NWS U =X, BhifitkEDIES., U d—FfE8MAIT = NWS series also has excellent water resistance and is surface
OFREMULEL NI L—RTY coated to improve bonding with silicone resins.
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Spherical AIN Powder
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Our spherical AIN powder can achieve thermal conductivity of 10
W/m-K or higher in fillers. Due to the larger particle size and spherical
shape, the filling rate is greately improved which directly results in
higher thermal conductivity.

Our
compability between the AIN particles and resins. We also offer

surface-coated spherical AIN powders offer excellent

water resistant grades in our spherical AIN powder lineup.

The new 130um spherical AIN powder grade has the largest particle
size in our product lineup.

Without water-resistance treatment

= RF series is high purity spherical AIN powder grade that is not
surface coated or treated for water resistance. RF series is
recommended when purest spherical AIN powder is required.

= RFE series is spherical AIN grade that is surface coated to improve
bonding and compatibility with epoxy resins.

= RFS series is spherical AIN grade that is surface coated to improve

L—KRTY, bonding and compatibility with silicone resins.
ERIRZIL 7 )L S INU 4 —D1L#% - Spherical AIN Powder Specification
) =% DA AR | IRMEREAY A X REd—T VY itz 1% FFE4 (ppm) - Impurities
Product Family Product Description Shape Available Size Surface Coated |Water Resistance| Fe si Pb o
RF—2 AL, TR ks 30, 55,80 and =L =L <100 | <150 | <200 | <10 | <25
RF Series Spherical AIN powder with low impurities Spherical 130 pm No None '
RFEZ ) —X TR*HEEAREmNE 2N 30, 55, 80 and ab fid 7kt <100 | <150 | <300 | <10 | <25
REE Series Surface coated Spherical AIN for Epoxy Resins Spherical 130 pm Yes Basic Resistance '
R ) ) O—RilgARENIER i
RFS2 1) —X Surface coated Spherical AIN for Silicone ) 30,55, 80 and "0 ki <100 | <150 | <300 | <10 | <25
RFS Series Spherical 130 pm Yes Basic Resistance
Polymers
RWS 1) —Z B, kit R 30,55,80and =L BIKE | 100 | <150 | <200 | <10 | <25
RW Series Spherical AIN powder with water-resistance Spherical 130 pm No Ultra-Resistant '
RWES 1) —X TRF SRR RREAE. Mk BRI 30, 55, 80 and a0 Bk <100 | <150 | <300 | <10 | <25
RWE Series Water resistant AIN powder for epoxy resins Spherical 130 pm Yes Ultra-Resistant '
RWSS 1) —X ) O— R A RELIBETH K BRR 30, 55, 80 and ab B <100 | <150 | <300 | <10 | <25
RWS Series | Water resistant AIN powder for silicone polymers | Spherical 130 pm Yes Ultra-Resistant '

B MELEDS D

o RWSU—ZlE. MKSREAEICE LT L0008 i
RBTEHTE S, BIKEDIRRAIN/AY 4 —T 7,

¢ RWEZ U —X|E. BitKEZHFEEDD. TRFIHE
mIFOREULENSNITL—-RFTY, o BIL
MAMEBFE>TVET,

o RWSIU—=X|d. BiifkMExEFEE5DD. )-8
EEERITORBUEAINSIL—RTT, F7i.
BN AEDLF L TVLETD,

With water-resistance treatment

= RW series is an ultra water-resistant spherical AIN grade
that can withstand hydrolysis for more than 1000 hours.

= RWE Series is spherical AIN powder grade that is surface
coated for compatiblity for epoxy resins. It is also treated to
be ultra-resistant against hydrolysis.

= RWS Series is spherical AIN powder grade that is surface
coated for compatiblity for silicone resins. It is also treated
to be ultra-resistant against hydrolysis.
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SEM photographs and Particle Size Distribution of AIN powder

BIIRAIN/X ™ & —  Spherical AIN Powder
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RAHEDEKKAINND & —
Spherical AIN powder with the LARGEST particle size

HESHOREY., REWELY, CEEICEhEREAR We can also customize an AIN grade's particle size
1 XARDRBSHATFET T, distribution and surface treatment according to your needs.
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AIN Product Selection Chart

FTEROFY¥— b EBEICTBIET. FELORRICH T DH&E By referring to the the chart below, you can quickly select the

BHRIL—RZICICBRTBZ DN TEET, optimum AIN powder grade for your desired application :
RENIEL L REWNIEDH D
Without Surface Treatment With Surface Treatment
f N\
e TRRE D L W
RBHR i NFS NWS
Roundish 70777
J
4 )
RF , RFE_ | RW |
BRIE . RFS RWS
Spherical
\§ J
REWEL L Z20
No Surface Coating UR =2 Ttk
- Product Family Water Resistance
L1 Withutace contng
DR g NF RF < 8 B§f-hours
: ! v%ﬂzﬂim ‘ NFE NFS RFE RFS 24 to 72 B§fEl-hours ‘
EENEH 251 7 + Bk ‘ NW NWE NWS RW RWE RWS >500 F§fd-hours ‘

With Surface Coating + Water Resistant
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Thrutek Applied Materials Co., Ltd. GlobalTop Technology Inc.

www.thrutek.com.tw www.gtop-tech-materials.com

IN NORTH AMERICA, CONTACT UNITED MINERAL & CHEMICAL CORPORATION
160 CHUBB AVENUE, SUITE 206 LYNDHURST, NJ 07071 USA

917-957-4762 (STEVE PRED); 973-864-0537 (JOHN BRAUN)
SPRED@UMCCORP.COM; JBRAUN@UMCCORP.COM

No.1, East 15% St., Kaohsiung Cianjhen Technology Industrial Park, Taiwan, 806 Tel : +886-78213230 Fax: +886-78230135
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