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Features of DENKA HITTPLATE
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FyhbyhIL—MhEVMEEMZEIFDER Why does DENKA HITTPLATE have
high thermal conductivity?
FUhAby I —b [RRCEEEER] SEBRN—ZEREBIRT DEORADRAVNE. FOiEiE The most important point in the selection of metal-based
[y ey b Tr—F] &, BOE DI ICHDHET. CORRBEUTIEIREY . HSX substrate is the characteristics inherent with its insulation
= ; IiRFV. RUASREEHDAVSNTUVETH., FOREE layer. For this layer is used epoxy, glass-epoxy and
UG IR 7 45— & RRHL: BEBE<BOEE A, FYHEYRTU—N . ST RE polyimide, etc. But the thermal conductivity is not satisfactory.
ZEFVRORBIEDD. 7 VIFEREWE T Y ICIMEE DRV T 5 — & A DRI £ > THIM DENKA HITTPLATE is made by filing high heat resistant
N T ; TBTET. PILSF BRI HORISEEREL TOET . epoxy resin with inorganic filler of high thermal conductivity

with a unique technique of our own to achieve high thermal
conductivity comparable with that of alumina-ceramic substrate.

HIRIBR NN

Substrate structure & Standard specifications
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X1. #EAR#ER Substrate structure

1. 12 Standard specifications

ZIL==2 /L (1050) 10, 15 20mm

] N—2A &R Aluminum (1050)
Base metal plate 7ZIL==D /L (5052)
Aluminum (5052) EHoly
7 tvoe KMEEER
B« >—aRniE yp Dielectric strength
i S HERIGEAE TRFIREIIER Y type R EER
DE N KA H ITTPLATE Thermally conductive dielectric layer|  Epoxy resin filled inorganic L Dielectric strength
filler =M EEER
- - - X type . N
Insulated thermally conductive metal circuit board Dielectric strength
DENKA HITTPLATE is insulated metal substrate which has SREES i (N-AU 75 \fyoil)( VD 35um, 70um
high thermal conductivity. It consists of fine quality epoxy-resin filled with Cu circuit (Ni-Au flash plating available) | 1094m.140um. 210um
inorganic filler of high thermal conductivity, so it achieved low thermal resistance 3 —— .
) ) ) DAV F 1V
equivalent to, or less than alumina ceramic substrate. 1) Cy REF7IL=EIRS /7 IS EEE CU/Al © 10/400 um For wire-bonding
Al circuit with Cu pad Cu/Al claded foil : H REREEER
For large current circuit
FARELIZ B TR+ RSt _
4 Solder resist Epoxy resin, etc. 5~30um

BB IC DOV T BHAVEDECEZE L, - Please inquire to our sales office about models.
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X2. #E#R{=EEDIEFE Grades of thermally conductive dielectric layer

FvhkvhIL—hofEiREIL —F
Thermally conductive dielectric layer of DENKA HITTPLATE

Various kinds of thermally conductive dielectric layers are

available for various purposes.They also meet demands for

high thermal conductivity and high heat cycle resistance.
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BREHE(W/mK) Thermal conductivity
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2+ K-1grad

B-1grade

TH-1grade

e / M-2grade

|

EL-1grade

E—MI2)U8E  Characteristics of heat cycle

R Good

|:| TH-1 grade :

[ B1grade:

[ EL grade:

|:| M-2 grade :

NATV—R. RE EERABERILSEESDD.

General grade. It used widely in consumer

and industrial applications.

NATL—ROAEOMEERZRFOBMEEIT L —R.

AVIN=F—FEI1—)VIEENANT—DEHF TEESHD,
High thermally conductive grade. It used in high power

applications.

RAILU—ROMEORGERZERHOBRMEE I —R.

TIYIWREBEERBEREKZEERINDDH R,
Ultra high thermally conductive grade.

ERNIV—R (BAREI Y IR . BEEERS S E TREDD,

Elastic grade. It used in automotive applications such as
EPS(Electric Power Steering) because this grade reduce
the stress of solder joint under thermal cycle condition.

BEE. SIEFEI L —R. MOT#4E 1 55THIG.

BB ERTD. BREDBHLEENERP,
High heat resistance grade. It used in DCDC converter
because of high MOT(155T) and low dielectric constant.

R2. HERHEO—MRAVEM (fXFR1E) General characteristics of thermally conductive dielectric layer (typical values)

4

General characteristics (typical values)

in appearance

in appearance

in appearance

in appearance

H B IE H IBSRAF K-1 M-2 TH-1 B-1 EL-1
Test items Treatment conditions 80um 80um 125um 125um 110um
1. BMEHT wOHE
'(I'Dgerr)nal resistance ﬁormaﬁi condition | C-95/20/65 0.53 0.50 0.45 0.36 0.49
/W
- FEIRIUREE =R
Dielectric breakdown | Normal condition C-95/20/65 >3.0 >3.0 >4.0 >4.0 >4.0
voltage
(Jisca2110) =iEE 3
(AC kV) High temperature E-1000/125 >3.0 >3.0 >4.0 >3.0 >3.0
enmiLEE Floating on solder bath,
High temperature | 260T,30min ZEl FEhl >4 >eil SEll
eE—hk¥avy +150T,30min—-50T,
Heat shock 30min:1000cycles >3.0 >0 — >3.0 =30
IR R
Moisture absorption C-1000/85/85 >3.0 >3.0 >4.0 >3.0 >3.0
L SEEE—)LsE = HE
Curatl pEEinE Normal condition C-95/20/65 17.6 176 17.6 17.6 17.6
strength
(JISC 6481) EEE
=)/m. o
(N/em) T p T E-1000/150 17.6 17.6 17.6 17.6 17.6
SiRANIE Dipping in solder bath,
High temperature | 260T.30min 17.6 17.6 176 17.6 17.6
E—hvavo +150°C,30min - -50C,
Heat shock 30min:1000cycles 176 17.8 176 17.6 176
IR EALIE | c-s00/85/85 176 176 176 17.6 13.6
Moisture absorption
4. itz =amE C.95/20/85+Floating on NERREIL LJ NERRFETL b NEREETL b NEERETS b NERRES b
Solder heat resistance I'-E]h/;h temperature | solder bath 260C,30min No abnormality | No abnormality | No abnormality | No abnormality | No abnormality

in appearance

WTEE & _ﬁ NFgrade NAEm#Eerade =#rE8erade HEa#inEerade =iSHltegrade
s Unit K-1 M-2 TH-1 B-1 EL-1
Therm?l%o?ductivity il (HT) 20 2.0 40 8.0 25
Voltﬂﬁfﬁgﬁvity e () >10" >10" >10" >10' >10"
Coeﬁicienﬁﬁfﬂﬁexpansmn x107/C (RT~400C) 7.8 7.0 6.7 3.3 8.9
Vounse aeuius | X107Pa (200) 1.3 1.2 2.3 33 "
PO?SZOz‘er:Ia:tio — ue bes e 0.26 (Calculgf?o?w vale)
Glagi;ﬁgﬁiint C 104 120 165 165 57

UL} UL regulation

3.

E84531 f&E#R Laminated plate

E94793 7V v hE#R Printed wiring board

RENRME TI CTI RENME B ARE Multiple solder limits

Flame resistance Flame resistance | Maximum operating temp. P
100TC/1min 200TC/2min

g 3 " ] o

K-1 94V-0 115T 500 94V-0 115C 570C/1min 200/ 1 min
. . 270T/2min 300C/1min
M-2 94V-0 155TC 600 94V-0 155T 500°C/2min 200C/1min
94V-0 05T 600 94V-0 105C 100T/1min 200C/2min
Uk : U2 - 270C/1min 200C/1min
270T/2min 300TC/1min
= SEA - - SAY - 200C/2min 200C/1min

Moisture absorption

5. Mm% o )
Chemical resistance R A D|pp|ng,25°C,5m|n VA Vi Vi 1 1
(in accordance with FjDJ
JIs ceash eon Ay || EEIEAEEE 1 1 I I I
(vapor),30min
~UTLY Dipping,25C 5min
Trichlene A 1 1 " 1! 1l
= AIE AIE
ke . C-15/23/90 <4 = <4 = <4
V\_Iater absorbing capacity Under measurement Under measurement
(In accordance with
JIS C 5020) AIEAH AIEA
(mg/80x%80) C-24/23/90 <4 <4 <4
Under measurement Under measurement
. IRF5 sREE s
) G B y
'(I"\?/rﬂr:]:?ne;; tensile strength Nl Garefier C-96/23/65 >98 >98 >98 >98 >98
. HEERER = OfE
Dielectric constant | Normal condition | & 2¢/25/85.at100kHz 7.1 A4 7.7 7.5 7.4
. EEIERE = EE
Dielectric loss tangent | Normal condition C-96/25/55,at100kHz 0.004 0.004 0.005 0.007 0.024
10. B2 BOEE
Capacitance (uF/m?) | Normal condition €96/25/65 73 44 55 53 53
11. REHEH = RE
Surface resistance | Normal condition | C-26/25/65 >10" >10" >10" >10" >10"
Q)
IRBALIE __|cs00/85/85 Slgk e e SY(a)e S E
Moisture absorption
12. (FTEiRTIER e
i) R& y
Volume resistibility | Normal condition C-96/25/65 >10" >10"7 >10"7 >10" >10"
(Q - cm)
MR EALIE C-1000/85/85 >10' >10' >10' >10% >10"
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% Various characteristics

[ sHiE4R sample substrate :

B-1 grade (Al:1.5mm, dielectric layer:125um, Cu foil:35um)

; K-1 grade (Al:1.5mm, dielectric layer:80um, Cu foil :35um)
/ M-2 grade (Al:1.5mm, dielectric layer:100um, Cu foil :35um) EL-1grade (Al:2.0mm, dielectric layer:110um, Cu foil:35um)

TH-1grade (Al:1.5mm, dielectric layer:100um, Cu foil :35um)

FTUAbYhTU—hE BMAIRFYICATEDORL
BRI S—ZREORMICLOTERIETHZLET. 7L
SHERL S OB ZERIEL TV,

* 7 )V=FERDBEFY21=U—Y 3 VE
Simulated value is used for alumina substrate

12
% 10 pd
S
T K-1(=M-25EL-1) 7IL= B
% 08 / Alumina substrate

—a

B o5 >
¢ M ]
= o4 ]
£ V"' B-1
£
=
o 02
c
=

0 | | | | |

0 50 100 150 200 600 650

Thickness of dielectric layer(um)
X3. ZE#4EME  Thermal resistance

1) #2451 Thermal properties

DENKA HITTPLATE is made by filling high heat resistant
epoxy resin with inorganic filler of high thermal conductivity
with a unique technique of our own to achieve high thermal
conductivity comparable with that of alumina-ceramic substrate.

————— K-1(:M-2=EL-1)

Transient thermal resistance(C/W)

04
4
02 B-1
00 1 1
0l 1 10 100

Pulse width(sec)
X4, EEHIEHIFE  Transient thermal resistance (20W)

A
Temperature
measurement

AR \

R Soldering
BETU—2 ~
Sillicone grease

TO-220(2SC 2233 tEm)

CuiEs35u (10X 14mm)
Cu foil

BRE
/ Thermally conductive dielectric layer

AliR(40X 30X 1.5mm)

X5. EROBZBMEDERSE
Measurement for thermal corductivity of substrates

Al7Ov JEERE
Al block ideal heat dissipation

Al plate

2) &M Heat resistance

FUAEYRTU - MEAEDABICHRENTSED.
HER7 IVZEMDRRAEESN TV RA TN RERND
U70-RO@BEREDRHDNNDHDEE Ao

K-1(=B-1=EL-1)

Peeling strength (N/cm)

0 1 1 ] ] ] ]
0 10 20 30 40 50 60 70
Stored time (min)
6. 260CERMIE & CusEE —ILiaE
Peeling strength of Cu foil when stored at 260°C

A problem with aluminum conventional substrate is that its
insulation layer peels off when the plate is dipped in solder
bath, or when the plate is treated in reflow soldering.
DENKA HITTPLATE has solved this problem. On top of
this, the heat resistance is drastically improved.

30

TH-T K-1(=B-1=EL-1)

eos ——

Peeling strength (N/cm)

0 1 1 1 1 1
0 200 400 800 800 1000 1200
Stored time (hr)
X7. 150CERME & CusEE —IVERE
Peeling strength of Cu foil when stored at 150°C

Z

3)e—=bayvo% Heat shock resistance

FUAEYNIU—NE KICTHE—hay I ITENTED.,
ZIIWZFERICIEEVFFEZBL TV T,

DENKA HITTPLATE has excellent heat shock
resistance compared with alumina substrate.

30
’g (-50T x30min =+150T x 30min)
§ ) TH-1 M-2
c 20
k) K-1(=B-1=EL-1)
c
2
5
[©]
w 10
£
©
[0
[as
0 1 1 1 1 1
0 200 400 600 800 1000 1200

Cycles
X8. b—himv T ECUBE—ILEBE
Peeling strength of Cu foil when heat shock is applied

4) 2% Humidity resistance

FUAEYRTU—hE EREBICERED I RFUHEEE
ER I S—ZAVTLDIc). THRIEICEBN TV,
DENKA HITTPLATE has excellent humidity resistance because

it consists of fine quality epoxy resin and inorganic filler.

30
: (85C x85%RH)
o
S T -
- 20%
=
D K-1(=
e -1(=B-1)
=
]
w 10
c
I
¢

0 | | | | |

0 200 400 600 800 1000 1200

Straged time (hr)
9. =mEEEMEECuEE — IV EE
Peeling strength of Cu foil when stored in high temperature and high humidity.

5) MEE5Y Dielectric breakdown voltage

FTUNEYNTU—MMRES AT (Z) DIERBIREEF
#I5kV (ACKHME) THO. BLHEEFEZHELE T,

> —e

4 K-1(=B-1=EL-1) —

Dielectric breakdown voltage(kV)

0 1 1 1 1 1
0 200 400 600 800 1000 1200
Stored time (hr)
X10. 150CI—T > 76 B HEEENEIL
Change of dielectric breakdown voltage when sample is aged at 150°C

DENKA HITTPLATE, with Z type dielectric layer, has
dielectric breakdown voltage in about 5kV (effective AC
value). Also, Under high temperature and high humidity
conditions, it has high withstand voltage.

— 10

=

= l M-2

Qo

hus

S TH-1

S 6

o 8-

2 —

8 4 K-1(=B-1=EL-1)

s}

2

g 2

°

o 0 1 1 1 1 1
0 200 400 600 800 1000 1200

Stored time (hr)

11, 85C85%RHIC# |f 3 EFEIEEENEIL
Change of dielectric breakdown voltage when sample is aged at 85°C X85%RH

6) TAME Durability

CDHIF. ERNDEIMNEELHF DR RZ KD DFERK
D, FEEICHIT DIERBURF 2K . BEARDMEEHTE
FoLANIZRUICBHD T,
FTUAEYRTU—MEEREEEMORERSE FICBWNTE
BUVIERERMZREITDIEIHDET,

125T

TH-1(X type)

K-1(X type)
(=M-2=EL-1)

wpe)
2

Applied voltage AC halt wave(kV)
w

LLLrm LLLrm LLLrm I W T
1 10 100 1000 10000

Average life time(hr) (MTTF)
X12. E#FEEEFIMFER Continuous voltage application test

O [TTTT

This figure shows the relationship between the average life
of substrates coated with various thicknesses of dielectric
layers and voltages applied to the substrates. And, it shows
that DENKA HITTPLATE has high reliability of dielectric
under the condition of continuous voltage application.

60




Features of construction

DALY R T« bElEE Wire bonding is applicable

- 650
c

w00 FUAeYNTIU—ROE/IVCY R T IVZIEETlIE. EEE The aluminum circuit with copper pads of the DENKA
550 AYFEUCOITA VR T4V IDERETCT . CO7IL= HITTPLATE allow wire bonding without rare metal plating.
500 BEEE T IV TA P EDRY T4V T RAFAIDRY F a8 Al-Al bonding, the bonding between Al circuit and Al wires,
450 B HEBBRIEC . R F I RBEHE L has high reliability, broadens the bonding conditions, and
(& [=E 55 =N (S . .
400 the bond t th.
E YT TREEBNEDEES>TNET, rereases e bonding sTens

NT=FIA4Z  AlTA¥ Bl cuEm []AIS

K-17L—FK (150 4 m) TH17L—FK (170 um) B17L—K (170 m) 2% 1 7V FEAR (635 xm) Power device Al wire Cu foil Al foil
2W/mK 4W/mK 8W/mK Al,O; substrate IMEE RS VIRY
‘ S/t R Small-signal transistor
[l A VAR Cu pads

BLE R Safe current

FUAeYyN U= IEFREDRGCERNF U cH. KB
ARIHEIREUVTCRECTT . FRICERE/INY—VIEED
BR (V=ab—yaviE) #RUET,

DENKA HITTPLATE is ideally suited as a substrate for
large current applications, because the thermal
conductivity of its insulation layer is high. The figure
depicted below shows the simulated relation between
current and pattern width.

20
——— HITTPLATE
Epoxy-glass =k
substrate Aerial heat

dissipation

=

E

c

=

i)

]

— .

o]

+—

3]

3

°

c

o)

(@)
IEABRE
Ideal heat
dissipation

Current (A) 10

M14. Frhbey bTL— FRLTRETES]
Simulated safe current of DENKA HITTPLATE (AT=40C)

o7

= 1]

AT: FRtRRE L5 (C)
LB (A)
Xi 1 B8 (cm)  Xe: BARIF (cm)
Rr : BBz g (K/W/cm?)
Rs : BiAY—NEFT (Q/0)
R B (Q)

% Method of calculation as follows X' X
AT: Temperature increase on the electric conductor (C)

: Current (A)

Xi : Electric conductor width (cm) Xe: Clearance of conductor (cm)
R+ : Thermal resistance for heat dissipation to surrounding (K/W/cm?2)
Rs : Sheet resistance for electric conductor (Q/[])

R' : Conductor resistance (Q)

w=pr=p.Ps.__1

AT=R:W
12

XW(X1+X2).RS

[ . 4RrRsF
Koz Y Xe + AT

= 2

1=

AT=R:

|2

. =—— R
X (XXa)  XiOKXa)

M
(2)
(€c))

(4)

R5. Frhby bTL— MREEREEM
Simulated safe current of DENKA HITTPLATE (AT=40C)

BEOY—MER
Sheet resistance for
electric conductor

Rs

ERDIE DIEAEEST

Thermal resistance for
heat dissipation to surrounding

Rt

Cu35um 0.5mQ/[]
Cu70um 0.26mQ/[]

Cu105um 0.17mQ/[]

ref. ERENRISH 5~20m0/[C]
ref. Thick film electric conductor (Ag-Pd)

TERREL 1.5K/W/cm#*
Ideal heat dissipation

B3z (1.5mmE) 30K/W/cm?
Aerial heat dissipation (1.5mmt)

EARERE30mmO] 30K/W
SubstrateBOmm(] 12K/W
FBRRERE CIERICKEFLEREA

(#E#3/EK-1 150um) .

Not depends on the area under the ideal
heat dissipation condition.

(Dielectric layer K-1 150um)

Heat spreader.

AlIR—Z
Al base

=R

Lead frame for terminal

ERIGEE
Thermally conductive
dielectric layer

[=15.

6. BEFEAITA VR T 1 LIt Properties for ultrasonic Al wire bonding

AlDALv KT
YT ILORME RyFvomeE | NLTAY
* £{FiE
(N)
RNFE 3.6x10" FEB(TILL
Al 260T10% 3.4x10" LW
T
300T10% 3.7x10" LW
NiXw=#/ R 2.9x10" P
*50um Al#R{ER

Al wire Range of
Sample conditions bonding strength bonding condition
(N)*
Untreated 3.6x10 very broad
Al Heat 2607T 10min 3.4x107 broad
treated
300C10min 3.7x10" broad
Ni-plating pads 2.9x10" narrow

*50umAl wire was used.

SRE " EEIR(HH) HH type double-layered substrate with high thermal conductivity

WRKIODEYRTU—bOHEM7ZIGAL. MEAECEN.
JAXY—)URETREIR FTLVLWEEMGEM 7 ILEN—RD
“BEWRIYATHH] ZRFE LU,

T IVER—ZA—EBER TR EHIE /A XRHIC, Fe
MEROMWEFR-4BEBEED 7 IV IN—ZABIRTIFHREME
DRTDEIEORBEETHOC/\AINDT—(ENDRITIFE
BILWVISADHRRF CEEX Y,

RS HERITEE
Cu foil Thermally conductive
dielectric layer

|

AIN—Z

Al base

X16. SH=E_EEMR(HH)
HH type double-layered substrate with high thermal conductivity

By utilizing the technology for the HITTPLATE, new
aluminum base, double-layered substrate with high thermal
conductivity, the HH type, which has excellent heat
radiation characteristics and the capability of providing
noise shielding, has been developed.

By solving the noise problems inherent with aluminum
base substrate, and the problem of insufficient heat
radiation of the conventional aluminum base substrates,
with double-sided FR-4 multi-layer, this new type is
expected to find applications over a wide range, including
in high-power conversion.

g8e
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Standard designing rule

&7, IN&—1E¢EHIV—IL Pattern designing rule

b
Foil

Cu
70um

Cu/\F—/\ig
Minimum width of Cu pattern

300

(Bfz: wm) (Unit: xm)

Cu/Al
10/400um

500 500 1000

AN — 2V aRI\IE
Minimum width of Al pattern

— — 1000

FATELU IR bERIVIE
Minimum width of solder resist

300

500 500 -

Cu/Cu/\F—ER/I\iE
Minimum clearance of Cu/Cu conductor

300

300 350 1500

Al/Cu/\5 — 2 Es/I\E
Minimum clearance of Al/Cu conductor

- — 1300

Al/AINY — B/
Minimum clearance of Al/Al conductor

- — 1000

BFARREVIR RN UT SR
Minimum clearance of solder resist

200

300 500 —

N/ ING—>FN (Cu)
Accuracy of contour/pattern (Cu)

+300

+325 +350 +350

EAEfEE (Cu)
Accuracy of the width of conductor (Cu)

+100

+1560 +200 +300

8. #4MEE%ET/V—JL External form designing rule

RE
Base thickness

(B2 mm) (Unit: mm)

=/)\ J—7F—R K-1 0.8 1.0 1.5 2.5

Minimum corner radius ZDfth — 1.5 2.0 3.0

ANUNES K-1 1.2 1.5 1.8 8.0

Minimum diameter of hole Z DAt - 3.0 85 4.0
S/ INE — BB N .

Distance between external form and pattern 2JL—F 1.5 1.5 2.1 3.0
IV ING — 2 iER] 3 .

Distance between pattern and hole IR 2.5 =8 3.2 4.0

AR AR

FTUAEYRTU—FEERBN—ABIRTH D8, imEblc
BIIDEENEZEER S DUEDGHDET, TRIFEY~IL—k
IvFVJECOREDSDEMERKERE (COEER

[CHEHLHED) EDRRZERLET,

IEC publication B5EFHERDRZEHEBD—HZRIC
TUET . FAREEICHRIDTFINEEDEDTEH2~

2.5mmiiIBLE T,

3,000 e
~ °
2
o 2,000 o
8 ° 21T, 65%RH
°
> )
IS
)
1S
< 1,000 -
©
=
°
1 1 1 1 1 1
0 1 2 3 4 5 6
[17. Creeping distance(mm)

Creeping distance and creeping discharge

DENKA HITTPLATE is metal-base substrate, so creeping
discharge at the edges has to be taken into account. The
figure shows the relation between creeping distance and
maximum voltage, at which the discharge occurs, in the
etched surface of the DENKA HITTPLATE.

Part of the safety standards for electronic devices, IEC
Publication 65, is summarized in the table below. While the
insulation distance depends on the voltage used, 2 to
2.5mm is a safe distance even for low voltages.

529. #E#ZEEBE Insulation distance

KREREER (V) &/\ZEREERE (mm) R/GAERERE (mm)
Peak Voltage | Minimum space distance | Minimum creeping distance
less than 34 2 2

35~354 3 3
355~500 3 4
501~630 35 4.5
631~800 35 5.0

801~1000 4.0 6.0

HI AR

BAGENKROOND G
ME—bYavIOERESNDAR

REBIRDLETFRAR

DAV RY T A T DR EIS %
ERDT V=B TIFERMEDEE CEED OIS

Suitable applications

*When good thermal conductivity is required
*When heat shock resistance is required
*When large substrates are required

*When wire bonding is required

*When the reliability of conventional aluminum

substrate is not sufficient

GEF=357)
ERETHE

NSV IRES—(GBT) €EVa—)U

LOFTrA—
WU XT—h-Ub—
ATYVEV T E—F—
ACH—mME—5—
.P.M

BR

RERZE
‘TV.VRTHLFaL—%—
TA—=FuF NO=FT
- iEEES
ADTAF—

STV IVRAYIN—5—
TSARTAATU—
BERINO—5—

BEEERA
ATFAT—
CBELFaL—5I—
-ECU
JvhO—2—
B —RTA)—

OA. EfSHz=F

B8 (DC-DCI/\—5—)
TUYEH—RSA) T~
‘LEDFBEIR
E—I—RSA)—

[Application Example]

* Transistor(IGBT)modules
*Rectifiers

+Solid-state relays

* Stepping motor drivers
+AC servo motors

«IPM

«Power supplies

*TV, VTR regulators

* Audio power amplifiers
+Output amplifiers
«Equalizer amplifiers

« Air conditioner inverters
«Controllers for driving

24w F VI ERAE BEEM TS - SLAIUARHT R

For power supply

Industrial electoronics

Household appliances
BBEEEAR

For automotive

Plasma Display Panels

Automotive

«Igniters

«Voltage regulators
*ECU

«Controllers
*Motor drivers

OA, Commuinications

* Power supplies(DC-DC converters)
*Printer drivers

+Substrates for LED

*Motor drivers
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TEL: 03-5290-5542 FAX: 03-5290-5289

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

E-mail: dkO10282@denka.co.jp

KBR3ZIE
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B 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

B Branches

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

B Factories

Omi, Omuta, Chiba, Shibukawa, Ofuna
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Note

® 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.

B 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.

m 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.



