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The registered trademark symbol (® mark) means a registered trademark in Japan.

AAYOT LTORRBT—5 3 B EREF IR EDRERHFT THRONCAEEDRRAITT,
Kl K- ABRRBRRRRBEDERICED . FERCEBIBIENEDI T FHITELILEZN,

All information and data shown on this literature are based on our laboratory analysis and experience
and provided as reference only and do not accompany any warranties of manufacturer, expresses or implied,
of the product performance under specific conditions at each user.
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TEL: 06-6271-3453 FAX: 06-6243-0664
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T105-0004
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TEL: 03-5501-0778 FAX: 03-5501-0790

Toyo Aluminium K.K.

Powder & Paste Headquarters
https://www.toyal.co.jp/

OSAKA OFFICE
6-8, Kyutaromachi 3-chome, Chuo-ku, Osaka 541-0056 Japan
TEL: +81-6-6271-3453 FAX: +81-6-6243-0664

TOKYO OFFICE

Urbannet Uchisaiwaicho Building 1-1-13, Shinbashi, Minato-ku, Tokyo, 105-0004, Japan
TEL: +81-3-5501-0778 FAX: +81-3-5501-0790

Covering the European, American and Southeast Asia markets:

TOYAL EUROPE S.A.S.U.
Usine du Pont-Roy, Route de Lescun, 64490 Accous, FRANCE
Tel: +33-5-59-983-53

TOYAL AMERICA, INC.
17401 South Broadway, Lockport, lllinois 60441,USA
+1-815-740-3037

TOYAL(THAILAND) Co., Ltd.

Empire Tower 2 (RIVER WING EAST) 15F Unit1505 5

South Sathorn Rd.Thung Wat Don,Bangkok,10120 Thailand
TEL: +66-(0)2287-3050 FAX: +66-(0)2287-3049
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Toyo Aluminium's aluminium nitride powder is a high-purity ceramic
material with excellent thermal conductivity, designed to meet a wide
range of industrial demands.
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What is Aluminium Nitride?

ZE7ILZZOLAIN) B ZIVZZOLAEBRDSBIEEESY T . EVAGEERE

BNIRRMZRQBRA IR T,

ACEMCMEFREOMSZLAES T DRARICREGHE T EICEFRECFBHREET

AASNTVET,

AL+1/2N,

T BIEZIVZZOLRAEZNICEELTVSIENS  BMBR BP7ILAVICKHTS ’

BNIcMEZBL, SESFRIRIE CEATRECY .

Aluminium nitride (AIN) is an inorganic compound composed of aluminium and nitrogen,

ALN

offering a combination of high thermal conductivity and excellent insulating properties.

It is an ideal material for applications requiring both thermal conductivity and insulation
and is primarily used in the electronics and semiconductor industries.

Additionally, aluminium nitride is chemically stable, exhibits low toxicity, provides BEANET
excellent resistance to acids and alkalis, and is suitable for use in a wide range of

environments.

PIVEZOLE[ZEIS8RTET

Made by Nitriding Aluminium

TOYALNITE®* TOYAL TecFiller®trz series D4

Features

BNcEtE
e

Excellent Thermal
Conductivity and Insulation

ZTZIVZZOLADHEHMZEZDERRIC,
EIZVIAFEM OB THRELUNILD
BCEREREIRND. BUVgFIEERER
LTWLET,

While retaining the properties of aluminium nitride,

it achieves excellent insulation while maintaining
the highest thermal conductivity among ceramic

il

HEEE MR
T EE

High Purity and Thorough
Impurity Control

PILVZZOLARENSD—BEEICKD
BEUcRESEE, FE-AINTIE CONE
YHIHICKY  SREDEE T IV L
MARZRHLET

We provide high-purity aluminium nitride powder

with thorough quality control through integrated
production from Aluminium raw materials.

materials.

TOYALNITE" TOYAL TecFiller® TFz series

SIRIEIEE L - FZAA I AE] RELIERT C\()}
_I%_gﬁg Control of Particle Surface Treatment v

Size and Shape Technology

E(E7 V2O LIPERCKEZAT DL,
MKDBERINELRILET . T DRITZ

TOYAL TecFiller® TFz series

IH#%H Main Features

E?&{Eg‘l‘i High Thermal Conductivity ﬁﬁﬁ'ﬁ Insulation

— . N . — N Easy Sinterability and
AGERFT70W/m-KEBMDESIVIARM THD  BRETHIBN D, RFGHEIREEEZRHS . BRI High Strength 1~200umDIBEE U KR S CHR D TTAE
ZIW=F (ALO3) PIYUA(SIO)ZAREL LAWNE T D KOONDE@DELEISELTVET, EOMES T &Y . SEE DR TY M TIE CRIED T ZREIRETT o 3 ce -
REICKY BT RES PHBETNA RZER T BRHRIIC  Although it is an insulator, it possesses good mechanical e el EEE - Fle BMBREICKIFBEENBLMERD g S1=lc, ZE7 V== LKl

. L BoNBIco. FEHRDINFEERNINEL PO p— K] FletgdTen
BZEBEL. BRDEEZHSTEN TERT . strength, making it suitable for the production of components it e - BEBTRETT, KELBZHL. MAKEZRESTEN
. . . . B EREDEGEAENESNFTT . TEET,
that require electrical insulation.

The particle size can be adjusted across a wide

The thermal conductivity of aluminium nitride is approximately range from 1 to 200m

170 W/m-K, significantly higher than other ceramic materials
such as alumina (Alz0s) and silica (SiOz2).

This exceptional property enables efficient heat dissipation and
prevents overheating of components in electronic

and semiconductor devices.

A wide particle size distribution results in a denser

molded body, leading to a smaller shrinkage rate The particle size distribution can be tailored

after sintering and, consequently, a high-strength during the grinding process. Additionally,

sintered body. high-fillability powder can be produced using our
proprietary manufacturing method.

m ﬁﬁ“ Application Examples

TOYALNITE" TOYAL TecFiller® TFz series

for sintering for fillers

Aluminum nitride undergoes a hydrolysis reaction
when it comes into contact with moisture or water.
To suppress this reaction, we apply surface
treatment to the aluminum nitride powder,
enhancing its water resistance.

BCERDHB A A—Y

Comparison of Thermal Conductivity

10 1000 BLAGCEELBFEEENL RBDNAEVEFBROBEAERELT

. ERSNFTHIC, L EFEORNOMAUNEELENT /N A R
A—IRIR 9 i 7 ALSNET e o
BALT A% WA TATEVR °
(Si0) © ©

SIE (B —© o0 00O | |
YUy 7IL= i il iR
(Si) (AD (Au) (Cu) (Ag)

BEBCIL. PSRAFYIICHRIMUTHERSINEG I AAGEEZOD LT85
feDICHEM PEBERI OFRIBEMICAVLSNE T,
It is used as an additive in resins, rubbers, and plastics. Additionally, it is

used as a filler in heat dissipation materials and adhesives to improve
thermal conductivity.

It is used as a heat dissipation base for electronic components,
particularly in power devices where semiconductor cooling and heat
resistance are important.

Bll:/ 8D —F B R EAR, LEDFAER, P BHIERERD &
examples: power semiconductor substrates,LED substrates, components for
semiconductor manufacturing equipment, etc.

BIMEBTV—R MBS — N A VI —TT— K &
_ examples: heat dissipation grease, heat dissipation sheets,
TIS=vIX O O interface materials, etc.
(21t%) - (R BbROR ZFIL=

(SisNa) (BN) (AIN)

TSI OO O—— 0O 4
) BT 7TRF UL =
(ZnO) (MgO) (BeO)

B 4E : . 4 FeiE

sintering loading

100

BB [W/m-K] </
AIN¥IH BERE A AlN#IZFR BETU—2R
AIN powder sintered body AIN powder heat dissipation grease

A X—IFHE |mage for illustration purposes only.




03
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Uncompromising Quality Control and
Environmentally-Conscious Production

TOYALNITE® ...

TOYALNITE®I399.99% DEHlEZFE F T . MIMDEEN RS,
BHEEDOZGE M PRI SRR NREL THY BB REFBRICHBELCVET,
TOYALNITE® boasts a high purity of 99.99%. Due to its low impurity content,

the thermal conductivity, insulation, and mechanical strength of the sintered body
remain stable, making it suitable for precision electronic components.

¥IFKI AT Powder Type

- AR FEDs0 H R :
T~k Mean Diameter (m?/g) Ci Fe S ca
Grade (um) SSA (Wt%) (ppm) (ppm) (ppm)
JC 1.2 2.8 0.9 5
JD 1.2 2.8 0.9 200
15 30
JM 2.5 2.5 0.7 5
MF 2.5 2.5 1 5
iy o y .
P FARI I A T Granule Type ‘BEe¥9I 14 Mixed Powder Type

SHOBEET 2V ARBEF ERNOBEIEEEEAHDEETEESINTSY.
BIRCREULRAZITOCECEVWE LR ELc@BZRRELCVET,
Flo REFDENZ100%BETREIRILF—CHIZET . H—RY TV TUY N EXIBICHIRU.
RIBICHERUCHRROBEBREEZITO>CVET,
TR EHEAHH SEEEDOEVWTIR—MEBU T BB ED - —XTIHAEF T,

Our aluminium nitride products are manufactured under a strict domestic quality control system,
ensuring high purity and consistent quality through thorough inspection at each stage of production.
Furthermore, by using 100% renewable energy during production, the carbon footprint is significantly reduced,
and is sustainable and environmentally friendly manufacturing practices.

With a fast supply chain and reliable customer support, we are committed to meeting the needs of our customers.

BHERIRC. ZOFFRETTUALTRET BT &N TIAE
It can be pressed and molded directly using a mold for sintering applications.

ZT7 IO LEFHEBF ES—RELTWSIEH. 3D U9 —HREIEUTERT &
It can be used as a raw material for 3D printers because the aluminium nitride and

HIFRAR © NEF
particle shape : irregular

S —_— T FARDso sintering aid are uniformly mixed.
- Mean Diameter Y203 Tt 2 52
Grade Raw Powder wm) SL—k A IR FEDso
H o Mean Diameter Y203
Grade Raw Powder
JCGA JC 80 5 (um)
JDGA JD 80 5 JCGA-BLY5 JC 1.3 5
MFGA MF 80 5 JDGA-BLY5 JD 1.3 5
Powder Type Jc JD GEanpeec IM
[UAY fiw}
153*9’(70 Adding Ca improves
sinterability.
) ° Ca, P &
[} = [ J
* e 00, 120m & NS 8 “30
1.2um [ ] «e® o o =
° .. o 2.5um - 99

TRKIF DREE AUS—EL T — b
FERICHTUCTREA<IES L,
Primary particles. Typically converted into a slurry

and further processed into sheets or granules for use.

BELTVSIo, hRERH
IINEV AUS—ELTY—h
BRI TUCTEMLIET L,
Due to its agglomerated

Granule Type

BEHIA1T

MRTU—REY 0%
80UMMDIKFEITERILIZDHD
A type of powder grade and Y203
granulated into 80pm irregular
spherical particles.

RIFRAR | RERERIR

particle shape : irregular spherical

JCGA JDGA structure, it has a small

specific surface area. It is
JC JD typically converted into a

slurry and further processed
into sheets or granules for
@ Y203 use.
Y203 @ @ @
—

—

80um 80um

BHEAETZDFFRETTUALTHE T 2T ENTEE,
It can be pressed and molded directly using a mold for sintering applications.

Mixed Powder Type
BEMIALT

IR T L —RICY0s%85—I(C
TUVRUIEBD
A type of powder grade
uniformly blended with Y20s.

KFRAR © NEFE
particle shape : irregular

JCGA-BLYS JDGA-BLYS
- On Ca
Y203 / °
\ ‘e .
o o o . ° o . e .,
® oy 0. 13 ® 000
1.3m . ¢ .. e .. ‘ « O .\Y;On
NA VS —ZEFIG BT ETIDTY 9 — BRI T AR Y2055 — 58S 3FHNTE, JOGA-BLYS
It can be used as a raw material for 3D printers by adding a binder, with no need to homogeneously disperse yttrium(Y20s).

1 ¥ "4

A X—IE  llustration for reference only.
MREFLU——BEINEAICTHELERERETHY RHETIZHER A The particle size is a typical value measured using the laser diffraction method and is not guaranteed.

04



TOYAL TecFiller®trz series +— 15755

BIEZ IO LMKRZET4S—ELTRINTBHIET,

BCBMEOE LB EDMBIDMREEZTHIENTEFT,
It is possible to improve the material's performance,
such as thermal conductivity, by adding it as a filler.

G | TFZ-S100P

3 Ny 5 BRSEENMEVEEI A S > " W ZENHF DB D FRRICUICEFRIET A
TFZ- N / IJ X E Standard Type with low oxygen content TFZ-S / IJ Z BRA High-filling Type in which crushed powders are formed into rounded particles.

ke . . . . .
P v . . o . \ Fﬁﬁ Particle Size Distribution Chart
: = e = hiE
TSR FEDso — RIE DR Particle Size Distribution Chart “ . T FEDso =
ZAVESN Mean a ) ZA% Mean (m2/g) < 12 ‘ T T ‘ T
Ciade Diameter (m2/g) (Wt%) 12 TTTTTTT T T T Grade Diameter Ss (Wt%) ——TFZ-805P ——TFZ-520P ——TFZ-S100P
(um) S.S.A ——TFZ-NOTP ——TFZ-NO5P ——TFZ-N15P (um) S.A 0l
10 4 I I Ly I
TFZ-S05P 5 0.5 0.2 (

TFZ-NO1P 1.2 2.8 0.9 8 (‘ 8- T

37 | | [ | Hil TFZ-S10P 10 0.4 0.1 &

= g4 /\

S L1 | L] TFZ-S20P 2 2 A g
TFZ-NOSP 5 1.1 0.6 5° 520 0 0 0 %

g TFZ-S30P 30 0.2 0.1 =y

= 4 - 54 | | HH | 1
TFZ-N10P 9 1.2 0.6 TFZ-S60X 55 0.2 0.1

TFZ-S100P 100 0.1 0.1 /| \
0 / Ll (] \\ 0 d \// N
TFZ-N15P 16 0.9 0.3 o ] 10 100 1000 TFZ-S170P 170 0.1 0.1 0.1 1 10 100 1000
particle size (um) particle size (um)
LB MER7 IV =F ETFZ-SOFGERELE
Viscosity Comparison Comparison of Thermal Conductivity between

Commercial Alumina and TFZ-S

1.E+05 T T T 11717 ]

TFZ-NO5P [y TFZ-S05P [ N AN WAOs  WTFZ-S

® TFZ-S05P

TFZ_A :JU _X“ it KD 7S DRELEZREUICMAKIES 1 2 | .

Water-resistant Type with surface treatment &
A
A, N At
= [ | oy
e, MK &EEER wWater Resistance Test K i &
\ [T EDso| g . ® ¢ 0 00osee .
TU—R Mean ) s
; (m2/g) 50CEKP
Grade Diameter (Wt%) In warm water at 50°C
(um) S.S.A 12
TFZ-N series

Viscosity (Pa.s)
ARG R (W/mk)

Thermal conductivity

o __.5-.'."2‘-'-'-_ ....... _‘;;;:.’:‘:::.':::.:::‘::::.-.-nu. e | v 1 Eson 0% 5% 0%

TFZ-A02P 1.2 3.0 1.6 ot 1 10 100 T4 S—FHEE/vol.
. Shear Rate (1/s) Filler loading rate

g &2

TFZ-AO5P 5 1.5 1.0 I s TEZ-A series
* o o o o JHEDOH,FHZIR  Unique Rounded Shape

4 T = = T 4 ®
TFZ-A10P 9 10 10 KB ZEHOTHIRFEIEEDBUH N KL FIERDOLE - HMEDERICESUET . 8 VWFTIBERICKAGEERDE ENHFCEER T,

ol TFZ-NOIP  eeees TEZ-N15P I The rounded shape blends well with the resin, improving the filling rate and reducing viscosity.

o TFZ-AO2P —e— TFZ-A15P Improved thermal conductivity can be expected due to the high filling rate.
TFZ-A15P 16 0.9 0.8 0 1 :
0 50 100 150 200 250 300 350
time (min.)

MHERL— Y —ETAIC CAELRRBETH Y SRIHETRHUTEA
05 The particle size is a typical value measured using the laser diffraction method and is not guaranteed. 06



