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*The data above show  actual values and are not guaranteed.

＞ 120As receivedIPC TM-650 2.4.24.1minWithout CuTime to Delam
( T288 )THERMAL

1oz

＠ 1GHz

＠１MHｚ

＠ 1GHz

＠１MHｚ

Z - axis

Z - axis

Y ‐ axis

X - axis

With Cu

13 - 15＜ TgIPC TM-650 2.4.24ppm / ℃

11 - 13＜ TgIPC TM-650 2.4.24ppm / ℃

CTE  : α1 

165As receivedTMA˚CGlass Transition Temp   ( Tg )

44＜ TgIPC TM-650 2.4.24ppm / ℃

94V-0C-48/23/50UL-Flammability

1.5As ReceivedIPC TM-650 2.4.8kN / mPeel Strength

0.12D-24/23IPC TM-650 2.6.2.1％Water Absorption

PHYSICAL

0.016C-24/23/50IPC TM-650 2.5.5.9-

0.013C-24/23/50IPC TM-650 2.5.5.9-Dissipation Factor 
( Df )

4.4C-24/23/50IPC TM-650 2.5.5.9-

4.7C-24/23/50IPC TM-650 2.5.5.9-Dielectric Constant 
( Dk )

1 x 10 8C-96/35/90IPC TM-650 2.5.17.1MΩSurface Resistivity

1 x 10 ９C-96/35/90IPC TM-650 2.5.17.1MΩ - cmVolume Resistivity

ELECTRICAL

255＞ TgIPC TM-650 2.4.24ppm / ℃CTE  : α2

20As receivedIPC TM-650 2.4.24.1min

350As receivedTGA℃Thermal Decomposition Temp   ( Td )

190As receivedDMA

173As receivedDSC

ValueConditionTest MethodUnitsProperty

Sample thickness ; 32 mil  ( 0.8 ㎜ ) 
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1MHz - 1GHz ; IPC TM650-2.5.5.9

mil mm 1MHz 100MHz 1GHz 1MHz 100MHz 1GHz

2 0.05 106 71% 1 4.2 4.1 4.0 0.015 0.017 0.019

2.5 0.07 1080 60% 1 4.4 4.2 4.1 0.015 0.017 0.018

3.5 0.08 3313 49% 1 4.7 4.5 4.4 0.014 0.015 0.016

3.5 0.09 106 67% 2 4.3 4.1 4.0 0.015 0.017 0.019

4 0.10 2116 46% 1 4.7 4.6 4.5 0.013 0.015 0.016

4 0.10 106 71% 2 4.2 4.1 4.0 0.015 0.017 0.019

4 0.11 1067 66% 2 4.3 4.1 4.0 0.015 0.017 0.019

5 0.13 1504 41% 1 4.9 4.7 4.6 0.013 0.014 0.014

5 0.13 1080 60% 2 4.4 4.2 4.1 0.015 0.017 0.018

6 0.15 1501 44% 1 4.8 4.6 4.5 0.013 0.014 0.014

7 0.18 3313 52% 2 4.5 4.4 4.3 0.014 0.015 0.016

8 0.20 2116 46% 2 4.7 4.6 4.5 0.013 0.015 0.016

8 0.20 3313 56% 2 4.4 4.3 4.2 0.014 0.016 0.017

8 0.20 7628 46% 1 4.7 4.6 4.5 0.013 0.015 0.016

12 0.30 1501 44% 2 4.8 4.6 4.5 0.013 0.014 0.014

Nominal Thickness Typical Dk Typical DfCloth
Style

Typical
Resin Content ｐｌｙ
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2GHz-10GHz ; IPC TM650-2.5.5.5

mil mm 2GHz 4GHz 6GHz 8GHz 10GHz 2GHz 4GHz 6GHz 8GHz 10GHz

2 0.05 106 71% 1 3.9 3.8 3.8 3.8 3.8 0.020 0.021 0.022 0.023 0.024

2.5 0.07 1080 60% 1 4.1 4.0 4.0 4.0 3.9 0.019 0.020 0.021 0.022 0.023

3.5 0.08 3313 49% 1 4.3 4.3 4.3 4.3 4.2 0.017 0.018 0.019 0.020 0.021

3.5 0.09 106 67% 2 4.0 3.9 3.9 3.9 3.9 0.020 0.021 0.022 0.023 0.024

4 0.10 2116 46% 1 4.4 4.4 4.4 4.3 4.3 0.016 0.017 0.018 0.019 0.020

4 0.10 106 71% 2 3.9 3.8 3.8 3.8 3.8 0.020 0.021 0.022 0.023 0.024

4 0.11 1067 66% 2 4.0 3.9 3.9 3.9 3.9 0.020 0.021 0.022 0.023 0.024

5 0.13 1504 41% 1 4.6 4.5 4.5 4.5 4.4 0.016 0.017 0.018 0.019 0.020

5 0.13 1080 60% 2 4.1 4.0 4.0 4.0 3.9 0.019 0.020 0.021 0.022 0.023

6 0.15 1501 44% 1 4.4 4.4 4.4 4.4 4.3 0.016 0.017 0.018 0.019 0.020

7 0.18 3313 52% 2 4.2 4.2 4.2 4.2 4.1 0.017 0.018 0.019 0.02 0.021

8 0.20 2116 46% 2 4.4 4.4 4.4 4.3 4.3 0.016 0.017 0.018 0.019 0.020

8 0.20 3313 56% 2 4.2 4.1 4.1 4.1 4.1 0.018 0.019 0.02 0.021 0.022

8 0.20 7628 46% 1 4.4 4.4 4.4 4.3 4.3 0.016 0.017 0.018 0.019 0.020

12 0.30 1501 44% 2 4.4 4.4 4.4 4.4 4.3 0.016 0.017 0.018 0.019 0.020

Typical DkNominal Thickness Typical DfCloth
Style

Typical
Resin Content

ｐｌｙ
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1MHz - 1GHz ; IPC TM650-2.5.5.9

1MHz 100MHz 1GHz 1MHz 100MHz 1GHz

72 51 4.2 4.0 3.9 0.015 0.017 0.019

74 56 4.1 4.0 3.8 0.015 0.018 0.019

77 64 4.0 3.9 3.7 0.015 0.018 0.019

80 75 3.9 3.8 3.7 0.015 0.018 0.019

68 56 4.3 4.1 4.0 0.015 0.017 0.019

70 60 4.2 4.1 4.0 0.015 0.017 0.019

72 65 4.2 4.0 3.9 0.015 0.017 0.019

65 78 4.3 4.1 4.0 0.015 0.017 0.018

70 93 4.2 4.1 4.0 0.015 0.017 0.019

65 76 4.3 4.1 4.0 0.015 0.017 0.018

67 82 4.3 4.1 4.0 0.015 0.017 0.019

70 91 4.2 4.1 4.0 0.015 0.017 0.019

72 99 4.2 4.0 3.9 0.015 0.017 0.019

Typical Dk Typical Df
Cloth Style

Resin
Content

( % )

Typical
Thickness

( mm )

Nominal
Thickness

( mm )

106

1067

0.04

0.04

0.06

0.06

1078

1080
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*The data above show  actual values and are not guaranteed.

1MHz - 1GHz ; IPC TM650-2.5.5.9

1MHz 100MHz 1GHz 1MHz 100MHz 1GHz

1280 0.06 66 89 4.3 4.1 4.0 0.015 0.017 0.019

57 104 4.4 4.3 4.2 0.014 0.016 0.017

59 110 4.4 4.3 4.2 0.015 0.017 0.018

62 121 4.3 4.2 4.1 0.015 0.017 0.018

50 110 4.6 4.5 4.4 0.014 0.015 0.016

54 122 4.5 4.4 4.3 0.014 0.016 0.017

57 133 4.4 4.3 4.2 0.014 0.016 0.017

59 140 4.4 4.3 4.2 0.015 0.017 0.018

1501 0.15 50 175 4.6 4.5 4.4 0.014 0.015 0.016

44 192 4.8 4.6 4.5 0.013 0.014 0.014

47 206 4.7 4.5 4.4 0.013 0.015 0.016

Typical Df
Cloth Style

Resin
Content

( % )

Typical
Thickness

( mm )

Nominal
Thickness

( mm )

0.102116

Typical Dk

7628 0.20

3313 0.08
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2GHz-10GHz ; IPC TM650-2.5.5.5

Typical Dk Typical Df

2GHz 4GHz 6GHz 8GHz 10GHz 2GHz 4GHz 6GHz 8GHz 10GHz

72 51 3.9 3.8 3.7 3.7 3.7 0.020 0.021 0.022 0.023 0.024

74 56 3.8 3.8 3.7 3.7 3.7 0.020 0.021 0.022 0.023 0.025

77 64 3.7 3.7 3.7 3.6 3.6 0.020 0.021 0.022 0.023 0.025

80 75 3.6 3.6 3.6 3.6 3.6 0.020 0.021 0.022 0.023 0.025

68 56 3.9 3.9 3.8 3.8 3.8 0.02 0.021 0.022 0.023 0.024

70 60 3.9 3.8 3.8 3.8 3.8 0.020 0.021 0.022 0.023 0.024

72 65 3.9 3.8 3.7 3.7 3.7 0.02 0.021 0.022 0.023 0.024

65 78 4.0 3.9 3.9 3.9 3.9 0.019 0.020 0.021 0.022 0.023

70 93 3.9 3.8 3.8 3.8 3.8 0.02 0.021 0.022 0.023 0.024

65 76 4.0 3.9 3.9 3.9 3.9 0.019 0.020 0.021 0.022 0.023

67 82 4.0 3.9 3.9 3.9 3.9 0.020 0.021 0.022 0.023 0.024

70 91 3.9 3.8 3.7 3.7 3.7 0.02 0.021 0.022 0.023 0.024

72 99 3.9 3.8 3.7 3.7 3.7 0.02 0.021 0.022 0.023 0.024

Cloth
Style

Resin
Content

( % )

Typical
Thickness

( mm )

Nominal
Thickness

( mm )

106

1067

0.04

0.04

0.06

0.06

1078

1080
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2GHz-10GHz ; IPC TM650-2.5.5.5

Typical Dk Typical Df

2GHz 4GHz 6GHz 8GHz 10GHz 2GHz 4GHz 6GHz 8GHz 10GHz

1280 0.06 66 89 4.0 3.9 3.9 3.9 3.9 0.02 0.021 0.022 0.023 0.024

57 104 4.1 4.1 4.1 4.1 4.0 0.018 0.019 0.020 0.021 0.022

59 110 4.1 4.1 4.0 4.0 4.0 0.019 0.02 0.021 0.022 0.023

62 121 4.0 4.0 4.0 3.9 3.9 0.019 0.02 0.021 0.022 0.023

50 110 4.3 4.3 4.3 4.3 4.2 0.017 0.018 0.019 0.02 0.021

54 122 4.2 4.2 4.1 4.1 4.1 0.018 0.019 0.020 0.021 0.022

57 133 4.1 4.1 4.1 4.1 4.0 0.018 0.019 0.020 0.021 0.022

59 140 4.1 4.1 4.0 4.0 4.0 0.019 0.02 0.021 0.022 0.023

1501 0.15 50 175 4.3 4.3 4.3 4.3 4.2 0.017 0.018 0.019 0.020 0.021

44 192 4.4 4.4 4.4 4.4 4.3 0.016 0.017 0.018 0.019 0.020

47 206 4.4 4.4 4.3 4.3 4.3 0.016 0.017 0.018 0.019 0.021

Typical
Thickness

( mm )

Nominal
Thickness

( mm )

3313 0.08

Cloth
Style

Resin
Content

( % )

0.102116

7628 0.20
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++ Before purchase ++

【【【【Technical Marketing】】】】

* Japan (Osaka) TEL: 81-6-6908-8132
• USA (Cupertino) TEL: 1-408-861-3946
• Austria (Enns) TEL: 43-7223-883-0
• China (Guangzhou) TEL: 86-20-8713-0888

【【【【Sales Offices】】】】

• China (Hong Kong) TEL: 852-2956-3118
• China (Suzhou) TEL: 86-512-68252697
• China (Guangzhou) TEL: 86-20-8713-0888
• Korea (Seoul) TEL: 82-2-2052-1050
• Taiwan (Hsinchu) TEL: 886-3-598-3201
• Tailand (Ayuthaya) TEL: 66-35-330-846
• Singapore (Joo Koon) TEL: 65-6868-3385
• Philipines (Makati City) TEL: 63-2886-6291
• Austria (Enns) TEL: 43-7223-883-0
• Japan (Osaka) TEL: 81-6-6904-2771
• USA (Cupertino) TEL: 1-408-861-3946

* If delivery specifications have been agreed upon, descriptions in the delivery specifications take precedence.

* Specifications and appearances are subject to change without prior notice for product improvement.

* For details of the products contained in this catalog, contact your dealer or our sales representative.

* ALL data are our actual values and not assured values.

Please Contact us of more

Panasonic Corporation

Automotive & Industrial Systems Company

Electronic Materials Business Division

Circuit Board Materials Division.

Head Office :1006 Kadoma. Kadoma. Osaka 571-8506

TEL: 81-6-6908-1101

http://industrial.panasonic.com/


