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FR-4 Halogen Free材料 Low Dk / Df for high speed materials
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lead-free 
materials
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Lead-free No Filler With Filler

140℃
Low Tg

170℃
Hi Tg

150℃
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170℃
Hi Tg

150℃
Middle Tg

170℃
Hi Tg

190℃以上

Hi Tg
170℃
Hi Tg

Tg150℃
Middle Tg

170℃
Hi Tg

200℃
Hi Tg

TUC
(台燿)

TU-662 TU-768

TU-862HF

TU-883 TU-863+

TU-872LK

TU-863+ TU-883

TU-933+

Isola
(德聯)

IS-400 370 HR FR-408 FR-408HR
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(德聯)

ITEQ
(聯茂)

IT-180

IT-158 IT-180A

IT-
170GRA1

IT-988G IT-168G
IT-

170GRA1

IT-200LK 

IT-168G IT-180I IT-968

IT-988G

Nan Ya
(南亞)

NP-140 NP-155F
NP-175F NPGN-

150LKHD

NPG-171
NPG-186

NPGN-
150LKHD

NPG-171 NPG-186

NP-175FM NPG-170D NPG-170D NP-196

Ventec
(騰輝) VT-42 VT-481 VT-47 VT-441V VT-447V VT-462SH VT-464 VT-464 VT-463

EMC
(台光)

EM-355(D)
EM-888(S) EM-888(S)

EM-526 EM-526

ShengYi
(生益)

S-1000H

Green font : Evaluation stage



PCB Material List (by  Loss Class)
Frequency

(GHz) Type Std. Loss Mid Loss Low Loss Ultra Low 
Loss1

Ultra Low 
Loss2

4
Stripline --- 0.65 0.5 0.35 0.31

MicroStrip --- 0.69 0.58 0.55 0.55

8
Stripline --- 1.16 0.85 0.58 0.48

MicroStrip --- 1.27 1.05 0.99 0.99

12.89
Stripline --- 1.74 1.25 0.83 0.65

MicroStrip --- 1.93 1.58 1.48 1.48

16
Stripline --- 2.1 1.49 0.96 0.77

MicroStrip --- 2.32 1.89 1.78 1.78

南亞
Nanya

NP155F(HTE) ✔
NPGN-150LKHD
NP175F(HTE) ✔
NP175FM(HTE)

NPG171(RTF) ✔ NPG170D(VLP) ✔ NPG186/186K(HVLP) NP196(HVLP)
NPG198(HVLP)

台燿
TUC

TU-662
TU-768 TU862HF(RTF) TU863+(RTF)

TU872LK(RTF) TU883/883SP(HVLP) ✔
TU883A SP(HVLP)
TU933+(VLP) ✔

Material StrategyMaterial Strategy

Circuitech Precision Electronics, Inc.

台光
EMC

EM-825
EM-827
EM-355(D)

EM-390 EM526(RTF/RTF2)
EM888S(VLP)

EM528/528K(RTF2)
EM890(RTF2)
EM891
EM888K(HVLP)

EM-890K(HVLP)

騰輝
VENTEC

VT-481
VT-47
VT-441V
VT-447V

VT-462S

德聯
Isola

IS-400
370 HR
FR-408

FR408HR(VLP)

聯茂
ITEQ

IT-158
IT-180
IT-180A
IT-180I

IT170GRA1(RTF) IT150DA(RTF)
IT958G(VLP) IT968/968SE(HVLP) IT988G(HVLP)

Panasonic M4(RTF) M6(HVLP) M7N(HVLP2)


