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Application and development trend of low D,/D, materials in flexible
printed circuit boards field

ZHENG Lifang, CAO Jiancheng, HU Zongmin
(MFLEX (Yan Cheng) Co., Ltd., Yancheng 224000, China)

Abstract: With the deployment of 5G and the outlook toward 6G, flexible printed circuits (FPC) are facing more stringent
requirements in high-frequency, high-speed signal transmission, and dielectric constant (D,) and dielectric loss factor (D,)
are key parameters determining signal attenuation and time delay. This paper reviewed the current state and application
challenges of key insulating materials for FPC, focusing on the performance advantages, modification strategies, and
industrialization progress of modified polyimide (MPI) and liquid crystal polymer (LCP) as high-frequency dielectric
substrates. It also analyzed the challenges in formulation design, filler selection and process compatibility of modified
polyimide and polyolefin systems used for high-frequency pure adhesive films. In addition, the potential of low-D,/D;
polymers such as fluorinated resins was evaluated, the trade-offs among electrical properties, processability and cost were

discussed, and suggestions for future research and industrialization pathways of high-frequency FPC materials were

proposed.
Key words: flexible printed circuits boards; high-frequency and high-speed; low D,/D; material; polyimide; liquid crystal
polymer
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Fig.3 Typical PI and MPI molecular structures

. LIU Yiwu S0 580 78 N P 385 5] N2 AE
KA BEL FRY TR A =~ T R B0, 443t T oK RS
(19 B B AR LB AT A RLBEARA L Do B il 25
BRI R L T & P M. EIR TR
JE7R T BA QU R RS T R, R T ] A5
PEREAL 57 00 MPT A B . Ay B IR MIPT 78 5 11 W /K 6
5 D, LU Q H 1 BAPid ik 75 43 ¥ 2 4 HhokG 1 4% i
5 R 0 B, UR TR A BLAE D BRI &
1 D<0.002 ) MPLI# I, BO1Z 7 20 #4815 1 g
Fr s BSR4 7O A TR . i —
T, T8I0 i B S AR (2 Si0,+ ALO,) A2 B35 44
BEA R BRI T B (B EORL - S 44 51 2 DR
PEREA VT IC = A Ak, S B EH T . AL,
YANG Jinghui [4] BA® 3 ik 7£ MoS, 2 11 Ji7 A7 2H. 2 Ak
N SEE W B RN T S AL IR T T A
SEEL T R RER B R B RO . SR B 1R OR
VE R RO T PR3 2 g7 2 0 A )
T2023 4 1 H 13 HIBA 17 RO A 27 it 7 B =) 32 52
T IR S, B A A 1 PR ) 2R wE 4 B (PFASSs)
TE RGN B8 N B AR 72 A A o %32 S5 PFASS
(1) 58 S5 R B RIE AT AR A AL
BB W AR 45 0, FLiZa i 1 R ESA A
TRVIEE A YR TR E . R %
REHBAN AT SRR, m AR E AR AT
AR L 6F MPLM RN H 1 B 1 25 980 S50 A 72
I, 5% r ORI L 75 IR R AU o

U T AL 58 PT, MPLM R B & K D, 5
D, A SN AR 2 B, A5 SHL A e A0 e N
XA T e B 4R Sy e R FRATT 43l ik
F MPI FCCL Al PI FCCL il % 1 FPC, 3 %f bt 7 F&
FERTFE, S5 R 4. M 47T LR H, 3% F MPI

FCCL N .45 2| ] FPC {5 ‘5 & Hi 5 #EAH EL T P1 FC-
CL 1| 15 1) FPC FEAK (BT A 1% i 993 #6 50 48 7E 25°C
50%RH P88 U o M8 f B, MPI i i
75 FPC i 1 1) R - B0 1) 3 X i 15 4% 58 PT A R e
L, X BWR AR T e _UEA RHBE N R 0L 2 R U
FPC il i 7 , 5 B8 75 A5 BUAT B 1 251 46 S BT
TV S PR SN MR BRI T H AR DI i T T A
H A

0
MPI FPC
2f — = —PIFPC
g
3 af
2
< -6f
®
55
& s}
¥ ~
~
-0k ~
N
-12
0 10 20 30 40

% /GHz
E4 MPIFPC 5 PI FPC & 5iREXTEL

Fig.4 Comparison of transmission loss between
MPI FPC and PI FPC
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Table 1 Performance comparison of PI/MPI from mainstream

manufacturers in the market
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Table 2 Typical structure of LCP molecule and its
melting point range

LCP 27 =45 #

I JrOHHO% 330~
S st
il {»ogﬁﬂef&g;nm% ~240

XFF LCP M RN & Hon T3 B AN AFAE T 44
A BB B, 30 35 R IR R W G AT, B A2
FCCL il it i 38 42 FPC R , ¥4 181 Il AH B2 A8 T 254k
%o X FCCL ) ZK i, #% 0 ME s AE T ] 78 73
FIFH LCP [ FAIBE R, SBIL5 4 9 2 A e e ] 5
(W45 G 7, H [ I O s g JEE 52 3 5 1t 5 3 Ak R T
Fae M. X et A 10 S B i B MOl T FCCL AR 7= %
FREE L2 SH AL BB T2 ], B
A3 WA A B B AT E B R B K R T
Jii AT EE N, WA B SR A s R IR T B
R, TR L DL LCP M E I S T2 4
FCCL 24, H TG #6707 % H et LCP s
I AR T2k HiE FCCL. X Fh T 2B rein T
il 3 7 T AR X T 068, L A 9% S I LCP 55 4§ 2 18] 5
SRINGE G 1. SR, N T 3T LCP I i A i F2
3 R R AR A TR A A RS O R 5N A
LS 2H 53, X AR — e FE R B T LCP AR B AL R
(A0 HLPE B SRR R M . PR 2B AR A5 10
FCCL 7F £ Tl M 8 1 A7 76 22 57, B 5 M Xt b
W3,

=3 FIHAEIZEEA LCP & FCCL M AEXTEL
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Table 4 Comparison of key properties of fluororesin film and

composite film
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Fig.6 Comparison of transmission loss between conventional
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Table 5 Common ADH BAF and their performance
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