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DENKA AN PLATE is ceramics sabstrate made of aluminum niteride with
high thermal conductivity and high reliability.

It is focused in fields requiring high thermal conductivity and
high dielectric strength such as power module, automotive, etc.
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Features of DENKA AN PLATE
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DENKA AN PLATE is a the best substrate for
semiconductor modules of power transistor, etc. For its
good solder wettability, good wire-bonding characteristics,
high peeling strength and thermal expansion close to that
of silicon, it enables direct mounting of large silicon chips
on the substrate.

[ Properties

@ High dielectric strength and high current tolerance, best
for high current semiconductor module applications.

@ Excellent in solder wettability and wire-bonding
characteristics.
Combined with high peeling strength of copper-bonded
plates, it is suitable for small-sized and high-density
applications.

© Lower thermal resisitance and simpler structure than
those of conventional substrates.

@ Thermal expansion comparable with that of Si. Large
silicon chips can be directly mounted on the copper
bonded circuit plate.
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Materials

AQN powder
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I Why does AON possess high thermal conductivity?

Aluminum nitride (A 8 N) is a nitride with crystal structure
of wurtzite type and 50% covalent characteristics.

In metals, free electrons carry heat, but in insulating
ceramics, phonons (thermal vibration of the crystal lattice)
play the role of heat carriers. Generally speaking, thermal
conductivity of insulating ceramics is dependent on
conductivity of free phonons. The following conditions
must be satisfied for high thermal conductivity. And A @ N

has most of the following characteristics that are required.

Close atomic weights of the constituting elements.
Strong bonding between atoms.

Simple crystal structure.

Highly symmetric lattice vibration.
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{Features of AN bare substrate)

Features

High thermal conductivity

:Seven times higher than that of alumina.

Excellent electrical properties

:High dielectric resistance comparable with those of
alumina.
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RESRE  VUIVIORVAE RS Excellent mechanical properties
:Equal mechanical strength to that of alumina.
Little thermal expansion
:Thermal expansion coefficient close to that of silicon.

YHIER B fi ANB#R
Items Unit AQ bare substrate

# [ Density g/em® 3.3 3.8

E\TESR Thermal conductivity W/mK(RT) 150,180 20

3RS Thermal expansion coefficient | X10%C(RT~400C) 4.7 7.3

M{ZEE Dielectric strength kV/mm(RT) 20 14

{ATEIEITZE Volume resistivity Q-cm(RT) >10" >10"

HEEEE=R Dielectric constant (1MHz.RT) 8.6 8.5

SAEIF#% Dielectric loss tangent X10~*(1MHz,RT) 9 3

BHIF38EE Flexural strength (JIS R1601) Mpa (RT) 400 290
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HSS grade

BISHEYE  reliability
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Grade of DENKA AN PLATE
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73y EIRREMR DS (fXFRME) Characterization of Ceramic Substrate(Typical Data)

Two grades of AIN substrate are available and
Si3N4 substrate is also available.

‘HSSZL—R : Cu EiE AINE#R ; Copper-bonded Substrate of AIN

(—HREEZER. E#XASE ; Industrial appliance, Railway, etc.)

-ACSZTL—R : Al [ AINE#R ; Aluminum-bonded Substrate of AIN

(B#%F. B8EAS ; Railway, Automotive, etc.)

-CSNZL—R : Cu @ SisN4E#R ; Copper-bonded Substrate of SisN4
(—RREEZER. EfkF. BEERSE

Industrial appliance, Railway , Automotive, etc.)

HiFDESE CuEBAINEHR AIEEEAINER CulElEgSiaN4EtR
Grade HSS ACS CSN
B3R E Copper Alminum Copper
0.3mm 0.4mm 0.30mm
B B =R 0.635, 1.0mm 0.32, 0.635mm
Structure 150, 180W/mK 90W/mK
AT Copper Alminum Copper
0.15—0.3mm 0.2—0.4mm 0.15—0.3mm
TifaE
Bending Strength Mpa 400 >600
febHE
Deforrfation mm 0.28 0.30 0.48
E—)saE BIEART (>196)
Peeling Strength N/cm 7 (Mg IR) e00
THE
Warpage mm 0.02 0.02 0.01
FEARAIE
; FKEMES (Rz)/EIFEE
Mechanical Surface Roughness (A 2 e S
Property
DA VRI T4
Wire-t;onding Strength N ke e o
AwFEEEE 10T, 109) N RHNEL
Plating Adhesion(4 10T, 10min) no delamination
[FATEENE ~ . ~
Solder Wettability % 99~100 99~100 99~100
HRIERIREY -6 -6 -6
Thermal Coefficiency 1/K 45%10 47%10 3.0x10
#ERmE (AC2.5kVX19) 20/20 oK 20/20 OK 20/20 OK
Insulation (AC7kVX1%3) 10/10 oK 10/10 OK 10/10  OK
#@f3iET (1257T, >260Q)
Resistivity 5/5 OK 5/5 OK 5/56 OK
h HEAEE
Electrical Relative Dielectric Const. 8.6 8.7 9.0
Property
FEER (1MHz) -4 -4 -4
Dielectric Loss 9.0x10 9.0x10 2.3x10
[yt 14 14 14
Re?istivity — =10 = >10
L .| BOEIE& MNT S IHERR e e
filt =1L (-40C/me125C/%) | small cracks after 50 cyc. 3000E&IZvI1EL 3000E&IZv 1L
H/C 1(—40C&125T/in gas) B600E# )\ &—FFtkHG no cracks after 3000cyc. no cracks after 3000cyc.
delamination after 600 cyc.
_ 2@ MUNT Sy IHES
BRI (RT/5e350T/%) small cracks after 2 cyc. 40E#I Sy IIEL A0E#I SV IIEL
H/C 2(RT/in gas©350TC/in gas) | 13@# /\&—2/RIEtFHIA no cracks after 40cyc. no cracks after 40cyc.
delamination after 13 cyc.
Bt DMsBIFHE (—78°C/%<350C/F) | BE ) 15— ABiBaA 20E# 55y 1L 2055y
Reliabilty H/C 3(—78Tliq.©350C/in gas) | delamination after 5 cyc. no cracks after 20cyc. no cracks after 20cyc.
iflt—havoiE(-55C/Kke150T/R) | 1000E1&2INHEER 2000E#%75vo1EL 2000E#&72vo1EL
H/S (—55C/lig.<150T/lig.) break after 1000 cyc. no cracks after 2000cyc. no cracks after 2000cyc.
. EE2{b. FBFL  No weight changes and no delamination
e (e OO )| E—L3#=172N/cm AEFE (>196N/cm) E—JL3E=172N/cm
' Peeling st.=172N/cm Al-break(>196N/cm) Peeling st.=172N/cm
ik GHEE) T/W 0.37 0.40 0.44

* EAREBASHAIER Test result of substrate
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Application of DENKA AN PLATE

AINERZEERUEEY1—ILORREIC
IGBT (Insulated Gate Bipolar
Transistor) E¥a—ILhidbET .
IGBTI&. NAR—S SV IRF—I[CHN

HiRDiELE CuEERAINE R AIEEEAINEHR CuEli&SiSN4AEHR =0 = ST b = e
Grade HSS ACS CSN xmﬁuﬂﬁaliibfﬁb‘ﬁjﬁgtbb\ IEJH%"—ITHH
5 2 BXx 756mml] E\Ej(ﬁ§€¥iﬁbrg5®t§'c;k_®$3
Outer dimension Maximum 75mm[] FRMOILIMOZ I AIZDHEF T,
TERE SRUTSRE L 0.8% FYHAANTL = EKIEERECEKD
Tolerance Mold punching - EZ2E-—XICIRAET,
Lazer brake SIS EIR
€32yIZ (BR) | 3—7F—R SRTERE B=/)\0.5mm
Bare substrate | Corner R Mold punching Minimum 0.5mm
. Applications of DENKA AN PLATE
L—H—iNT a0
Lazer brake Copper-Bonded Substrate
B3 () Power transistor modules.
: 0635,1.0 +10% 0.32, 0.635mm(+10% . .
Thickness (Tolerance) mm 6) miE10%) Insulated Gate Bipolar Transistor (IGBT)
;éeg;f*g;_v A Ra<0.7um . Rz<3.5um is a typlf:al application of /-.\IN substrates.
UnEEs RENEHIESE IGBT,which operates at a higher speed
g 1F Ea i [l Circuit side 0.15-0.30mm than conventional bipolar transistors, has
Conductor Thickness Copper #E Radiation side 0.15—0.30mm . . .
high withstand voltage snd large capacity.
PIL=ZOLA [Ol&E Surface side  0.20, 0.40mm )
Aluminum K@ Radiation side  0.20—0.40mm In the field of such state-of-the-art
n = i +0.30mm (Copper thickness 0.30mm) electronic |ndtrum§nts, DENKA A.N .
Tolerance Copper +0.26mm (Copper thickness 0.15mm) PLATE performs with absolute reliability.
FIV==L | £0.40mm (Aluminum thickness 0.40mm) Thyristor modules.
Aluminum +0.30mm  (Aluminum thickness 0.20mm) Various types of insulation substrates.
BR/VERIE. /RS i) Minimum 0.8mm (Copper thickness 0.30mm)
Line width, Line space | Copper Minimum 0.5mm (Copper thickness 0.15mm)
o — L g ay e »
FIWE=5L | Minimum 0.8mm (Aluminum thickness 0.40mm) IND—=bSVIAY EIJa—IVAIIE  Structure of power transistor module
Aluminum Minimum 0.6mm  (Aluminum thickness 0.20mm)
BB NIFLIRR B \B508. )RS
Circuit Solder stop Line width, Line space O./7mm
n = Fy 7 TF¥E Sold » i chi Circuit
Tolerance +0.30mm v older T§J7 Si chip EE& Circui
Ay B % HEHENI—P EifTE  Solder B4R Bare substrate
Plating kindness Electroless Ni—P
B SAEER -~ ~N—2{iRk Base plate
Thickness Copper circuit 2-6um
FPIVEZOLERE | ,_ BE#T 1> Heat sink ;t» 1) —
Aluminum circuit 4-9um JU—2R Grease
REAES
Surface roughness Ra=0.8um . Rz=4.0um
UVERE _
Phosphorus content 8-12%

HRADKES P R, ZOMARZICOVNTH. FRTSHERICINUE T HRISMR DO FERUICEE T DIENGDERT .

For special dimension, shape and specification, please feel free to make inquiries at any time.Also, we can offer you other applications
than copper-bonded substrate.
Specifications are subject to change without prior notice due to improvement.

ZOthDIEEH  Information

AINBIREF (BB MBRTEICER) COBRSEHITHST Bare substrate is available (e.g. used as an
BbFET, insulator).

ANPOD Y H—HR—RIESEBTEOTHEOET, A motherboard is available also.
ANPOREIRELT. [ZILY VY] OBREHEFELTS 'DENKA ALSINK' is available as a heat-sink for

bhEd, ANP.
o5
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Denka Corporation (Za—3—72)

Denka Chemicals GmbH (Fa1wv &)L RILD)
Denka Advantech Private Limited (2>HmR—)L)
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Head Office

Nihonbashi Mitsui Tower, 1-1, Nihonbashi Muromachi
2-chome, Chuo-ku, Tokyo 103-8338, Japan
Telephone: +81-3-5290-5542

Facsimile : +81-3-5290-5289

URL: http://www.denka.co.jp

E-mail: dk010282@denka.co.jp

Central Research Center
5-1, Asahimachi 3-chome, Machida-city, Tokyo 194-8560, Japan

Denka Corporation

780 Third Avenue, 32nd Floor New York, NY 10017, U.S.A.
Telephone: +1-212-688-8700

Facsimile : +1-212-688-8727

E-mail: info@denkany.com

Denka Chemicals GmbH

Wehrhahn-Center Cantadorstr.3 D-40211

Dusseldorf, FR.Germany

Telephone: +49-211-130990

Facsimile : +49-211-329942

E-mail: info@denkagermany.de

Denka Advantech Private Limited

Hong Leong Building, 16 Raffles Quay #18-03, Singapore 048581
Telephone: +65-6224-1305

Facsimile : +65-6224-3840

E-mail: tomomichi-takahashi@denka.co.jp

Denka Chemicals Shanghai Co.,Ltd

Room 3308, New Honggiao Center Bldg No:83
Loushanguan Rd, Chang Ning Area Shanghai, China 200336
Telephone: +86-21-6236-9090

Facsimile : +86-21-6236-8770

E-mail: k-ishizuka@denka.com.cn

Denka Advanced Materials (Suzhou) Co.,Ltd
Unit9B, Modern Industrial Square, No.333 Xingpu Road,
Suzhou Industrial Park, Suzhou, Jiangsu, China 215126
Telephone: +86-512-6287-1088

Facsimile : +86-512-6287-1066

E-mail: ttsushima@denka.com.cn

Branches

Osaka, Nagoya, Fukuoka, Niigata, Hokuriku, Sapporo, Tohoku

Factories
Omi, Omuta, Chiba, Shibukawa, Ofuna
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Note
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H The information contained in this brochure is presented for the purpose of generally advising potential customer of Denka about
the basic description, properties and characteristics of various Denka products (here after, "Product Information").
Denka makes no warranty or representation as to the entire accuracy or completeness of the Product Information in this brochure.

m Nothing in this brochure will be deemed to create any express or implied warranty of obligation of Denka with respect
to the Product Information or its use, including, but not limited to, any warranty of merchantability, fitness for a particular purpose

or infringement of any intellectual property rights.

= Each user of Product Information and Denka products assumes its own responsibility to properly determine the manner
and suitability of use of Product Information and Denka products in its own operations. The user should exercise proper care
in considering Material Safety Date Sheet, Product Information and any other technical information provided by Denka, including
descriptions of use conditions, warnings and cautionary instructions.

H Denka reserves the right to change Product Information from time to time at its discretion and without notice.
m All rights reserved.No part of this document may be reproduced or transmitted in any form or by any means without permission in

writing from our company.





