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Thermal Conductive Board

Thermal Management Product

RoHS-compliance product with halogen free & lead free process
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੼ጱሤૄڕ(TCB) / Thermal Conductive Board

產品পҒ / Features

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. 

œ!高導熱প性
   Excellent thermal conductivity

œ!極佳之࡝႓ᐁপ性
   Excellent solder heat endurance

œ!極佳之ᒖဩ可靠度
   Excellent reliability

œ!極佳之࡝႓ᐁপ性
   Excellent solder heat endurance

œ!௑ЪRoHSࢋ求
   RoHS compliance

œ!௑Ъ൑౨৵ࢋ求
   Halogen free

產品ᑕϡ / Applications

ULᄮ෠ / UL Certification

ჸကࡊԫ高導熱ૄ板(TCB) / ඗ቡܛᛳૄ板(IMS)ߏ˘種具有高導熱ܼᇴ之Оה࿪ྮ板，可Тॡ೩ֻ࿪̮̄Іٙ需ੈཱིă࿪໚

ă熱็導౉शă可靠度ᄃ࡝熱প性，׎導熱ܼᇴ็ࠎ௚ፘ਌ૄ板(FR4)的̣Ҍ˟Ȉࢺ以˯，ਕ૟࿪̮̄ІயϠ之熱ਕགྷϤૄ

板ඕၹ，ԣి的็導Ҍޢბ೸熱᜴片ٕ熱გඈ೸熱ሀ௡。高導熱ૄ板之ߛၹܼϤᅚი࿪ྮ層ă導熱඗ቡ層以及ܛᛳࡦ板ٙ௡

ј，ᖣϤপঅ的高分̄੨͞以及導熱๱充ۏ的Մफ़ԫఙ˭，࠹ᙯய఼̏ݡ࿅多ีᚑࡳ的ܜॡมᒖဩീྏ，֭ᒔ଀઼ᅫᄮᙋ఼

࿅。

ჸကࡊԫ多ѐֽౙᜈฟ൴΍高導熱த之րЕயݡ，дٺ˧࡭ქҒயݡ的ݡኳ߆ඉ，以及൑໘጗ă൑౨৵ᄃᒤ̼Ъֹۏϡ的ࣧ

。প性ᄃᒖဩ᜕ܲ之Б஧ᔌ๕ݡኳᑭរ，Тॡࣘᜪ։р的யۏӮ఼࿅RoHSඈ઼ᅫఢቑ之有߲ݡ有யٙ，˭݋

œ!ᄮᙋཱིቅ：E312082
File No: E312082

ᖎ̬ / Overview

œ!高ܪ度LED໰ࡦ/ځЍሀ௡
   High brightness LED lighting/backlight module

œ!高Αத࿪̮̄І(高Αத࿪೿វăፋ߹ጡ)
   Power electronics (inverter, transistor, DC/DCconverter, regulator)

œ!ՠ֘ᑕϡ (ፋ߹ጡă࿪໚ሀ௡)
   Automotive (regulator, power module)

œ!ࢰᜩన౯ (πᏊጡăᕖ̂፟)
   Audio (equalizer, amplifier)

૞Ӏ / Patents
œ!઼࡚ăέ៉及઼̚гડЪࢍ෹࿅15ቔ૞Ӏ，̚׎உᄏՄफ़ăᄦ඀ᄃயݡᑕϡ

Over 15 patents (US, TW, CN) are issued and published covering material, process and product applications.

œ!௑ЪUL 94V-0
   UL 94V-0 Certified

œ!఼࿅UL 746E
   UL 746E recognized

Lighting Backlight Power Electronics Automotive Audio Solar Cell Mother Board
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表1.யݡ規格/Table 1. Standard specification

尺寸/Panel Sizeڕૄ

Base Metal/ڕࡦᛳܛ ዞ/Aluminum

610x510mm

1.0, 1.5, 2.0mm

1 oz

2 oz

3~6 oz

General Circuit

High Current Circuit

Ultra High Current Circuit

80, 100, 150μm
環氧樹脂/Epoxy resin
陶瓷填充物/Ceramic filler

材質/Material 規格/Specification 備註/Note

ᅚი/Cu Foil ࿪ྋᅚი/Copper

ጱሤ඗ቡᆸ/Dielectric Layer

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.

高導熱單ૄࢬ板யݡ(TCB)ਕૉ੫၆各種ᅚݓă඗ቡ層প性ăܛᛳࡦ板ఢॾ需求，೩ֻ௑Ъࢋ͗މ求的高性ਕ的யݡ。

產品簡介 / Product Description

Cu Foil
Thermal Conductive 
Dielectric Layer

Base Metal

圖1. ඗ቡܛᛳૄڕ結構圖/Figure 1. Substrate structure of Insulated Metal Substrate

產品料號定義 / Part Number Definition

若有任何特殊規格需求，請與我們聯繫 / If there is any specific inquiry other than the standard specifiction, please contact us.

TCB□□□□□―□□□―□

Base Metal
AL: Aluminum
AA: Anodized Aluminium
CU: Copper

Thickness of Base Metal
03: 0.3mm, 10: 1.0mm, 15: 1.5mm, 20: 2.0mm

Thickness of Dielectric Layer
08: 80μm, 10: 100μm, 15: 150μm

Thickness of Cu Foil 
A: 1oz, B: 2oz, C:3oz

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

Panel Size 

Thermal Conductive Board

高導熱ಏڕૄࢬ / Insulated Metal Substrate

項目/Item



產品পّ / General Properties 表2. யݡপّ表/Table 2. General Properties

ጱሤத [W/m-K]
Thermal Conductivity [W/m-K]

૪ሚ࿪ᑅ [AC KV]
Typical Break Down Voltage [AC KV]

ࣤ離ૻ度 [N/cm]
Typical Peeling Strength [N/cm]

ሤّീྏ![minutes]࡝
Thermal Resistance

TMA  50~260ºC

ӛͪத [%]
Water Absorption

TMA

T260

T288

T300

2%

5%

>Tg

<Tg

TGA

介࿪૱ᇴ

Dielectric Constant

介࿪ຫε

Dielectric Loss Tangent

࿪ट!>μ)�m�@
Capacitance

@ȍ< ܡ࿪ࢬܑ
Surface Resistance

វ᎕࿪ܡ!>ȍ．cm]
Volume Resistance

ࠟሬᖼொ໢度 (Tg) [ºC]
Glass Transition Temp. 

ሤᎶණܼᇴ!CTE [%]
Thermal Expansion

ෘྋ໢度!)Ud*!\ºC^

Decomposition Temp.

TMA

ͧྵྮश޽ᇴ!CTI [V]
Comparative Tracking Index

ീྏ୧І
Test Condition

產品ЩჍ!(UL型號*
Product Name (UL Type Name)

C-96/25/65

E-1000/150

6ROGHU )ORDWLQJ, ��0�&��0 mLQ

150ºC ~ -50ºC/1000 cycles

C-1000/85/85

C-96/25/65

E-1000/150

6ROGHU )ORDWLQJ, ��0�&��0 mLQ

150ºC ~ -50ºC/1000 cycles

C-1000/85/85

6ROGHU )ORDWLQJ, ��0�&

&�����5��5, 10+]

23ºC/24hrs

&�����5��5, 10+]

&�����5��5, 10+]

&�����5��5, 10+]

&�����5��5, 10+]

DSC

C-40/25/50

C-40/25/50
፼ّ࡝

)ODmmDELOLW\

>60

5.0

18

14

>60

>30

>2

<0.5

4.6

0.021

1.1

V-0

2

350

400

130

0.68

37

24

ീྏ͞ڱ
Test Method

JIS C 6481

JIS C 2110

JIS C 6481

ASTM D5470

IPC-TM-650 2.4.24.1

IPC-TM-650 2.6.2.1

IPC-TM-650 2.5.5.1

IPC-TM-650 2.5.5.1

IPC-TM-650 2.5.5.1

IPC-TM-650 2.5.17.1

IPC-TM-650 2.5.17.1

IPC-TM-650 2.4.25

IPC-TM-650 2.4.24.5

UL 746E

UL 94

IPC-TM-650 2.4.24.6

IPC-TM-650 2.4.24.5
ሤᎶණܼᇴ!CTE [PPM/ºC]
Thermal Expansion

項目
Item

>60

4.5

18

14

>60

>30

>2

<0.5

5.2

0.024

1.2

350

400

140

0.58

35

28

>60

3

5.0

18

14

>60

>30

>2

<0.5

4.8

0.021

1.1

>1015>1015

>1013>1013

130

350

380

0.54

30

20

600600

V-0

TCB-2L TCB-8TCB-2
(TCB-2AL) TCB-4

>60

4.5

18

14

4

>60

>30

>3

<0.5

4.9

0.022

1.2

>1015

>1014

350

400

140

0.52

25

16

600

V-0

Under
Evaluation

Under
Evaluation

8

600

V-0

C-96/25/65



Ξያ度ീྏᇴፂ / Reliability Testing Data
ീྏૄ板Ĉ TCB-2 (ዞ板ݓ度Ĉ1.5mm, ඗ቡ層ݓ度Ĉ100μm, ᅚიݓ度Ĉ�5μm�  

�1� ඗ቡ࡝࿪ᑅീྏ/Dielectric Breakdown Voltage

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

高導熱ૄ板யݡдགྷ࿅႓ᐁăҽ熱኏ᑝă高໢高ᒅᒖဩ及高໢ᐼхᒖဩീྏ̪ޢ൒可ჯ޺։р的඗ቡ࡝࿪ᑅপ性。

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

��� ࣤᗓૻ度ീྏ/Peeling Strength
高導熱ૄ板யݡдགྷ࿅႓ᐁăҽ熱኏ᑝă高໢高ᒅᒖဩ及高໢ᐼхᒖဩീྏ̪ޢ൒可ჯ޺։р的ࣤᗓૻ度。

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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ဦ1. ႓ᐁീྏ260°C

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

ဦ5. ႓ᐁീྏ260°C

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

ဦ6. 高໢ᐼхᒖဩീྏ150°C

Figure 7. Peeling strength after aging
test at 150°C

ဦ7. ҽ熱኏ᑝീྏ

-50°C/ 30min ~ 150°C/30min
Figure 8. Peeling strength after
thermal shock test during
-50°C/30min~ 150°C/ 30min

ဦ8. 高໢高ᒅᒖဩീྏ

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

Figure 3. Dielectric breakdown 
voltage after aging test at 150°C

ဦ2. 高໢ᐼхᒖဩീྏ150°C

ဦ3. ҽ熱኏ᑝീྏ

-50°C/ 30min ~ 150°C/30min
Figure 4. Dielectric breakdown
voltage after thermal shock test during
-50°C/ 30min ~ 150°C/30min

ဦ4. 高໢高ᒅᒖဩീྏ

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



Cu Foil

Cu Foil

Thermal Conductive 
Dielectric Layer

圖10. TCC產ݡ結構圖/Figure 10. Substrate structure of Thermal Conductive Core

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.

高導熱ᗕࢬ板(TCC)ߏ具有։р導熱性以及可靠度的யࠎ׎。ݡ導熱膠ᗕࢬ෭ᖬ導࿪ϡᅚი層之ˬ層ඕၹ，ߏዋϡٺϠய˘

ਠ之多層板及ᓠݭ࿪ྮ板ٙ需ࢋ之ૄՄ。

表3. யݡ規格/Table 5. Standard specification of TCC

尺寸/Panel Sizeڕૄ 610x510mm

1 oz

2 oz

3~6 oz

General Circuit

High Current Circuit

Ultra High Current Circuit

80, 100, 150μm環氧樹脂/Epoxy resin
陶瓷填充物/Ceramic filler

材質/Material 規格/Specification 備註/Note

ᅚი/Cu Foil ࿪ྋᅚი/Copper

ጱሤ඗ቡᆸ/Dielectric Layer

產品簡介 / Product Description

產品料號定義 / Part Number Definition

若有任何特殊規格需求，請與我們聯繫 / If there is any specific inquiry other than the standard specifiction, please contact us.

TCC□□□―□□□―□

CU: Copper

Thickness of Dielectric Layer
08: 80μm, 10: 100μm, 15: 150μm

Thickness of Cu Foil
A: 1oz, B: 2oz, C:3oz

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

Panel Size 

Thermal Conductive Core

高導熱ᗕڕࢬ / Thermal Conductive Core

項目/Item



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.

高導熱膠片(TCP)具有極佳的導熱性以及可靠度，可充分滿足各種單層板以及多層板之需求。

產品簡介 / Product Description

產品料號定義 / Part Number Definition

注意事項 / Note

Color of release film

Release film

Release film

Thermal 
Conductive
Prepreg

Release film

Release film

Thermal
Conductive
Prepreg

圖11. 高導熱膠片結構圖/Figure 11. Substrate structure of TCP

TCP□―□□―□

Thickness of Prepreg
08: 80μm, 10: 100μm, 15: 150μm

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

Panel Size 

Thermal Conductive Prepreg

TCP□―□□―□□□R

Thickness of Prepreg
08: 80μm, 10: 100μm, 15: 150μm

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

Roll Width 
520: 520mm

Thermal Conductive Prepreg

片材包裝/Panel Package 捲料包裝/Roll Package

● 儲存環境：保持真空包裝或良好密封狀態下可於35°C/ 65%RH環境下保存3個月或於20°C/ 55%RH環境下保存6個月 (濕氣會造成壓合良率下降)
● 裁切：可使用刀片、裁切機或沖切設備

● 膠片於外力衝擊下可能產生裂痕，於運送及取放作業時請小心處理

● 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.)
● Cutting: Knife, shear, or punch
● Handling: Prepreg is fragile with impact. Please handle with care.

表4. 高導熱膠片規格表/Table 6. Standard specification of TCP

項目/Item

離型膜厚度/Release Film Thickness 75μmPET

80, 100, 150μm

520mm x 630mm (片材/Panel)
520mm x 50M (捲料/Roll)

藍/Bule (TCP-2)
黃/Yellow (TCP-4)
紅/Red (TCP-8)

環氧樹脂/Epoxy resin
陶瓷填充物/Ceramic filler

環氧樹脂/Epoxy resin
陶瓷填充物/Ceramic filler

材質/Material 規格/Specification 備註/Note

膠片厚度/Prepreg Thickness

膠片尺寸/Prepreg Size

若有任何特殊規格需求，請與我們聯繫 / If there is any specific inquiry other than the standard specifiction, please contact us.

高導熱膠片 / Thermal Conductive Prepreg

TCP-2

TCP-4

TCP-8



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

2010 POLYTRONICS, REV. 2.0

江苏省昆山市汉浦路998号
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

China Sales Office 
新竹市科學工業園區工業東四路24-1號
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: tcbsales@pttc.com.tw

Taiwan, Greater China, & Oversea Sales Office 
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