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Thermal Conductive Board
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Thermal Management Product

RoHS-compliance product with halogen free & lead free process
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Thermal Conductive Board (TCB), or Insulated Metal Substrate (IMS), provides the advantages of high thermal conductivity, reliability
and solder heat endurance. The TCB substrate is a sandwich structure, which includes layers of conductor, insulator and metal base.
Traditionally, this insulator is made of epoxy, epoxy filled glass fiber, polyimide, or other dielectric materials. However, these kinds of
insulators could not meet the requirement in high-power electronic devices. The heat generated by these devices will accumulate, and
the life time and reliability of the end product will decrease.

Polytronics’ TCB product is not only a printed circuit board but also a heat transfer interface. The insulator is made by a unique polymer
composite that combines epoxy resin and high thermal conductivity filler, and the thermal conductivity is about 5 to 20 times higher than
the traditional epoxy filled glass fiber system.

EERIE— 18 IATCI2W/ i KB 2R oy

The world’s only thermal conductive prepreg up to 12W/mK in roll package.

=F75ULERE - B ARESEEA >

(AII series are UL certified and appointed by international name-brand companies.

Non-solvent dry process. No de-lamination and green products.
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B E5SFER / Applications

o S5EELEDIRRR/E YEIEH o SEEfEMA (Bifids ~ BIRIER)
High brightness LED lighting/backlight module Automotive (regulator, power module)
o SUREF (SR ERE ~ BAER) o SEFL B (F1ER ~ IEAK)
Power electronics (inverter, transistor, DC/DCconverter, regulator) Audio (equalizer, amplifier)
Lighting Backlight Power Electronics Automotive Audio Solar Cell Mother Board
=
W ER4SE / Features
o SEEUTIT o IR ZIRIEOIEE ® ’FEROHSE:K
Excellent thermal conductivity Excellent reliability RoHS compliance
o 1R 2 MhEHHFIE o 1R {2 MhE T IE o TEHENRZRENK
Excellent solder heat endurance Excellent solder heat endurance Halogen free
B ULEREE / UL Certification
o SREESRIS - E312082 e i®iBUL 746E ® FHUL 94V-0
File No: E312082 UL 746E recognized UL 94V-0 Certified

B =7l / Patents
o £[  SERHEHESSHBEISHEER - HhEEe « RiemRE S mER

Over 15 patents (US, TW, CN) are issued and published covering material, process and product applications.
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SEMEEEINEMTCB)AEN I HIIEINE « BEEIFIT - ZEERRREK  BENESZFRERNSITENER °
Polytronics offers various kinds of combination of base metal, copper foil, and dielectric layers to meet the general requirement of

single layer thermal conductive printed circuit board.

<«—— Cu Foil

Thermal Conductive
Dielectric Layer

<«—— Base Metal

B1. = BERIEHEE/Figure 1. Substrate structure of Insulated Metal Substrate

*1.EmMRIE/Table 1. Standard specification

I5H/Item ##E/Material $H18/Specification {§s¥/Note
HiRR J/Panel Size 610x510mm
EEEiR/Base Metal §2/Aluminum 1.0, 1.5, 2.0mm
. . IREHi8/Epoxy resin

A &/Dielectric L. - L.

BAEgE/Dielectric Layer BaiEiEZEM)/ Ceramic filler 80, 100, 150um
1oz General Circuit
§58/Cu Foil E R §H5E/Copper 20z High Current Circuit
3~6 o0z Ultra High Current Circuit

SR MFFRRTEK - S5EFRMH%E / If there is any specific inquiry other than the standard specifiction, please contact us.
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B E GERSEES / Part Number Definition

Panel Size

Thickness of Cu Foil
A: 1oz, B: 20z, C:30z

Thickness of Dielectric Layer

08:80pum, 10: 100pm, 15: 150um

Thickness of Base Metal

03:0.3mm, 10: 1.0mm, 15: 1.5mm, 20: 2.0mm

Base Metal

AL: Aluminum

AA: Anodized Aluminium
CU: Copper

Thermal Conductivity
2:2W/mK, 4: 4W/mK

Thermal Conductive Board



W EG4FE / General Properties 7<2. EEmYFIEER /Table 2. General Properties

EREHE (ULESR)
BE B FS3% B e Product Name (UL Type Name)
Iltem Test Method Test Condition TCB-2
TCB-2L ) TCB-4 TCB-
c (TCB-2AL) c CE.8
BAR (W/m-K]
Thermal Conductivity [W/m-K] ASTM D470 €-96/25/65 2 3 4 8
C-96/25/65
E-1000/150
EEEER [AC KV] : .
. JIS C 2110 ° 5.0 5.0 4.5 4.5
Typical Break Down Voltage [AC KV] Solder Floating, 260°C/30 min
150°C ~ -50°C/1000 cycles
C-1000/85/85
C-96/25/65
E-1000/150
18 18 18 18
FURERE [N/om] JIS C 6481 Solder Floating, 260°C/30 min
Typical Peeling Strength [N/cm]
150°C ~ -50°C/1000 cycles
C-1000/85/85 14 14 14 14
RKE (%] ,
Water Absorption IPC-TM-650 2.6.2.1 23°C/24hrs <0.5 <0.5 <0.5 <0.5
NEBH
Dielectric Constant IPC-TM-650 2.5.5.1 C-96/25/65, 1MHz 4.6 4.8 4.9 5.2
ﬁﬁ}é?& IPC-TM-650 2.5.5.1 C-96/25/65, 1MHz 0.021 0.021 0.022 0.024
Dielectric Loss Tangent
ES [PF/m2
== [H ] IPC-TM-650 2.5.5.1 C-96/25/65, 1MHz 11 1.1 1.2 1.2
Capacitance
FREEM [Q] Under
Slrface Resistance IPC-TM-650 2.5.17.1 C-96/25/65, 1MHz >1015 >1015 >1015 Evaluation
BE1EEME [Q - cm) Under
Volume Resistance IPC-TM-650 2.5.17.1 C-96/25/65, 1MHz >1013 >1013 >1014 Evaluation
KIBERRE (To) [°C]
-TM- D
Glass Transition Temp. (RSSO A0 s¢ 130 130 140 140
JIS C 6481 Solder Floating, 260°C >60 >60 >60 >60
i 288 B [minutes] T260 >60 >60 >60 >60
Thermal Resistance
IPC-TM-650 2.4.24.1 TMA T288 >30 >30 >30 >30
T300 >2 >2 >3 >2
vEpsEEE (Tq) [°C 2% 350 350 350 350
RERE ( . ) [ IPC-TM-650 2.4.24.6 TGA
Decomposition Temp. 50 400 380 400 400
& A8 CTE [PPM/°C >Tg 37 30 25 35
?}LEELT? . [ 1 IPC-TM-650 2.4.24.5 TMA
ermal Expansion <Tg 24 20 16 28
A8 CTE [%
PREZR SR . 1%l IPC-TM-650 2.4.24.5 TMA 50~260°C 0.68 0.54 0.52 0.58
Thermal Expansion
LEBRERIEIER CTI [V]
-40/2
Comparative Tracking Index UL 746E C-40/25/50 600 600 600 600
MR E
-40/2 & _ _ 4
Flammability UL 94 C-40/25/50 V-0 V-0 V-0 V-0




W O] 52285 818 / Reliability Testing Data
HIENEAR ¢ TCB-2 @BIREE : 1.5mm, {@EEEE

: 100pm, $HSEEE : 35um)

Tested substrate: TCB-2 (aluminum thickness: 1.5mm, thermal conductive dielectric layer thickness: 100um, copper foil thickness: 35um)

(1) #Biskm B ER A pit/DleIectrlc Breakdown Voltage
SEMERERTELBEED

Polytronics TCB has excellent dielectric breakdown strength even after solder dipping, high temperature, high humidity, long term
storage or thermal shock conditions.
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fE1. ZEHEla260°C

Figure 2. Dielectric breakdown
voltage after aging test at 260°C

B3, /o EE IR
-50°C/ 30min ~ 150°C/30min
Figure 4. Dielectric breakdown

voltage after thermal shock test during
-50°C/ 30min ~ 150°C/30min

FIBtE5RE BE/Peeling Strength
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Polytronics TCB has excellent peeling strength even after solder dipping, high temperature, high humidity, long term storage or
thermal shock conditions.
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(5. ‘Fi%8I5H260°C

Figure 6. Peeling strength after
aging test at 260°C

B7. HEE A
-50°C/ 30min ~ 150°C/30min
Figure 8. Peeling strength after

thermal shock test during
-50°C/30min~ 150°C/ 30min
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2. SRfFEEIRTEAIE150°C
Figure 3. Dielectric breakdown
voltage after aging test at 150°C

B4. SRsRREE
85°C/ 85%RH

Figure 5. Dielectric breakdown voltage
after aging test at 85°C/ 85%RH

C BanEARERSEMEFREEZIDATERESHZMEE -

Be. S RF#EFIRIFAIE150°C
Figure 7. Peeling strength after aging
test at 150°C

B8. SR RRITAIR
85°C/ 85%RH

Figure 9. Peeling strength after aging
test at 85°C/ 85%RH



SEHEH / Thermal Conductive Core

B E 53577 / Product Description

SEAEER(TCC)RABREEMNTURIAFENER - HRENBEEESERINERE < =BitE - EBRREE—
v SENMEELEIRIRFTRE L EM -

Thermal Conductive Core (TCC) is a kind of copper clad laminate, which provides the advantages of high thermal conductivity and
reliability. TCC is good for general requirement of multilayer or thinner shape printed circuit board. TCC is a sandwich structure, which
includes layers of upper copper foil, thermal conductive dielectric layer, and lower copper foil.

<«——— Cu Foail

Thermal Conductive
Dielectric Layer

<«— Cu Foil

B10. TCCER#EHEE/Figure 10. Substrate structure of Thermal Conductive Core

5%3. Em#R1&/Table 5. Standard specification of TCC

I5H/Item #4&/Material #H18/Specification {fis¥/Note
HiRR J/Panel Size 610x510mm
N . ) B Bif8/Epoxy resin
80, 100, 150
EEEEE/Dielectric Layer BEsiEZEM) Ceramic filler um
loz General Circuit
$A5E/Cu Foil EfRRE/Copper 20z High Current Circuit
3~6 0z Ultra High Current Circuit

EEEMSHIBETER - BEIIREE / If there is any specific inquiry other than the standard specifiction, please contact us.

W E S RISETES / Part Number Definition

Teel L -0 J-0]

Panel Size

Thickness of Cu Foil
A: 1oz, B: 20z, C:30z

Thickness of Dielectric Layer
08:80pum, 10: 100pm, 15: 150um

CU: Copper

Thermal Conductivity
2:2W/mK, 4: 4W/mK

Thermal Conductive Core



SE#E R / Thermal Conductive Prepreg

B ZE 5359 T / Product Description
EERBA(TCP) AEMENERENRIRE - IRIMESEEERURSBREX -

Thermal Conductive Prepreg (TCP) provides the advantages of high thermal conductivity and reliability. This semi-finished material is

good for single and multilayer thermal conductive printed circuit board application. TCP is a sandwich structure, which includes layers
of upper release film, prepreg, and lower release film.

: =
7 <«~+— Release film i
1
\ Thermal_ l <«—— Release film
L —wl Conductive i
\ A Prepreg I Thermal
. «———1— Release film Conductive
\ | Prepreg
Color of release film
Release film ———— D TCP-4
B11. SEBE#EEE /Figure 11. Substrate structure of TCP p/ I:l TCP-8
4. BEHRBHIRIER/Table 6. Standard specification of TCP
I5H/Item B/ Material #H18/Specification {igs¥/Note
E/Bule (TCP-2)
EtBIFREE/Release Film Thickness PET 75um =/Yellow (TCP-4)
#I/Red (TCP-8)
B S #if8/Epoxy resin 520mm x 630mm (5 #4/Panel)

BB RY/Prepreg Size

pIZEIEFE Y/ Ceramic filler

520mm x 50M (}&#}/Roll)

B R EE/Prepreg Thickness

1B & #BiAS/Epoxy resin
FEZIEFEY/Ceramic filler

80, 100, 150um

ESREARAREEK

B ESHREETESE / Part Number Definition
F#485&/Panel Package

Tepl =L ]

M 3F =518/ Note

Panel Size
Thickness of Prepreg
08:80um, 10: 100pm, 15: 150um

Thermal Conductivity
2:2W/mK, 4: 4W/mK

Thermal Conductive Prepreg

SEERTFIEEZE / If there is any specific inquiry other than the standard specifiction, please contact us.

BRI 83 /Roll Package
Tep[-J-[JCJCR

.

Roll Width
520: 520mm

Thickness of Prepreg
08:80um, 10: 100pm, 15: 150um

Thermal Conductivity
2:2W/mK, 4: 4W/mK

Thermal Conductive Prepreg

o REERIE : REETERIRBBINRE TINL35° C/ 65%RHIRIE MREF3MEAIIL20° C/ 55%RHIRIR MREF6ER (RREEMEESRETE)

o Ht]) : WEATIF ~ BEDHEIDNYIEE

o BRIANEE TURELRER @ IWERREFRRFE/ILEE

e Storage: 35°C/ 65%RH for 3 months or 20°C/ 55%RH for 6 months with vacuum package.
(Humidity may reduce the yield of vacuum lamination process.)

e Cutting: Knife, shear, or punch

e Handling: Prepreg is fragile with impact. Please handle with care.




http://www.pttc.com.tw
WE MAKE IT BETTER AND MORE RELIABLE!
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TTC. POLYTRONICS TECHNOLOGY CORP.

Taiwan, Greater China, & Oversea Sales Office
MBI TEEE T ERMIE24-15%
No. 24-1 Industry E. Rd. IV,

Hsinchu Science Park, Hsinchu 300, Taiwan

TEL: +886 (3) 564-3931

FAX: +886 (3) 564-4624

E-mail: tchsales@pttc.com.tw

©2010 POLYTRONICS, REV. 2.0
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TTC. KUNSHAN POLYSTAR ELECTRONICS

China Sales Office
IIAEEUMINEIE998S

998 Han-Pu Rd., Hi-Tech Industrial Park,
Kunshan, Jiangsu 215316, China

TEL: +86 (512) 8616-2818

FAX: +86 (512) 8616-2816

E-mail: salescn@everfuse.com
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