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New ESD control materials, based on combining special carbon material developed for the purpose of ESD
control with PEEK (Polyetheretherketone), have been developed and assessed. The surface resistivity of the special
carbon with resistivity of 10° ohms/sq, filled with PEEK, remained in the range of 10° to 10'° ohmis/sq. regardless of the
carbon content beyond each critical range. The surface resistivity was easily controlled at the specific levels
required for ESD control materials by using the special carbon. The surface resistivity fluctuation on the
injection-molded plate was very small. The suitable surface resistivity range of ESD protection was estimated in
the range of 5 X 10° to 5 X 10°ohms/sq. by the results of static decay time analysis and peak current analysis on ESD.
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Fig.3 Surface resistivity as a function of carbon loading:
(@) special carbon filled PEEK, (<) carbon fiber filled
PEEK.
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Tablel Resistivity fluctuation on injection-molded plate.
(a)Special carbon filled PEEK.

Position 10V ({Vsq.) 100V (Q/sq.) 500V (CVsq.)
1 5.E+10 5E+H09 7E+08
2 2.E+10 3 E+H09 5F+08
3 6.E+10 9.E+09 9.E+08
4 1L.E+10 3.E+H09 6.E+08
5 8 E+10 7.E+09 4.E+08
6 LE+11 2.E+09 3 E+08
7 7E+10 4 F+09 6.F+08
8 4 E+10 4. E+09 1.E+08
9 5E+10 SE+09 7E+08
(b)Carbon fiber filled PEEK.
Position 10V ((Vsq.) 100V (Q/sq.)  500V(Vsq.)
1 >1E+12 2. E+06 <E+6
2 >1.E+12 <E+6 <E+6
3 >1.E+12 <E+6 <E+6
4 >1E+12 5E+07 <E+6
5 >1E+12 2.E+09 <E+6
6 >1E+12 7.E+09 <E+6
7 >1E+12 4 F+08 <E+6
8 >1E+12 1.E+09 <E+6
9 >1E+2 1.E+07 <E+6




R SR HIOE & 370 BSD P SR B R PEfREAT (PUAHIEDE &)

FhrE e L CENI R T 5 LT CE S,
BRI RO T BN —a L — 3 v O LEVMEEZ 458
TR, REEHERIEL LW BRICRE L QWD)
T D LRI SN, EEORMIRTEE R ORI A
LT HRBEOEAMSR N D LHEETE 5.

— IR & 26% TR LI5S, EAMEIOREEITR
ENEEICE ST D& ARE L, FIEE 100V B
i, 10°~10°Q/sq OEEFRIZIE HOV 2. F Iz RIEHEHIERITE]
HNEBEDEERIZHES TR E AET L, FUNEEA 10V OFE
ik, FEEHTEN 102Q/6sq. M ETH o= oiZx LT, BN
BIE 500V OEAITIE, REHEHEN 10°Q/sq AT 720,
FEEHTROHINEERIAEAWED TR E Do T
F2ZEWY A THEE L GAORTIETEORIERR
R REBRRE AR LIS, REEIEIERO YA
ZXOBNZ LY 10°~10°Q DFBHTH o 7. FFERIRE LA
L7858, S INERERTIC W T b RIEEHEN K TR D~
ay kA gy NCH—IZHIBBEN TV D Z Lidbh 5.
—F, REFHMELEA LIBA, 64mm OB TIL 10005
o7, 9mm OBEMETIE 107~10° QOFFH T LD,
45mm O 2 By Fu—7 T 100QUTFE&RLE. Z0kD
IR A A LRSI, KEARBBEHEA L CHIE
L7 RERFSE—IZR A TH, #vMEERIC W TIERE
EHUEN R — LR > TOBFEVRH D, 6o T, HuEhtE
M CHREEI T BB R IR MRE S NV ERR DY Y, #f
T AT LT ESD SRR E LTROL LTHEMTE

F2 BMEY A 7L REEGUE
Table2 Surface resistance for various electrode type.
(a)Special carbon filled PEEK.

Electrode Type
Sample No. 64mm 9mm 2pin(4.5mm)
1 5.E+09 1.E+09 E+9~E+10
2 3EH9 1.E+H09 E+9
3 3.E+09 2. F+09 E+9~E+10
(b)Carbon fiber filled PEEK
Electrode Type
Sample No. 64mm 9mm 2pin(4.5mm)
1 3 E+09 5EH07 <E+6
2 3.E+09 2. E+09 <Et+6
3 3.E+09 7E+09 <E+6
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Fig.4 Charge-off behavor of Ionaizer(1000V applied).
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(O) special carbon filled PEEK(1000V to 5V), (4)

carbon fiber filled PEEK(1000V to 5V), (O) special

carbon filled PEEK(1000V to 50V).
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Fig.7 Characterization results of special carbon filled PEEK

(&) SDT from 1000V to 5V, (O)Trangient current applied
500V, (@)Trangient current applied 100V.
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