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A radial-leaded over-current protection device comprises a PTC device, a first electrode lead, a second
electrode lead and an insulating encapsulation. The PTC device comprises a first conductive layer, a second
conductive layer and a PTC material layer laminated therebetween. The PTC material layer comprises
crystalline polymer and conductive ceramic filler dispersed therein. The first electrode lead has an end
connecting to the first conductive layer, whereas the second electrode lead has an end connecting to the
second conductive layer. The insulating encapsulation includes a fluorine-containing polymer, and wraps

around an entire outer surface of the PTC device and the ends of the first and second electrodes connecting

to the PTC device. The insulating encapsulation has a thickness of 102~10° nm, and the radial-leaded over-

current protection device has an initial resistance Ry¢ of 0.0017~0.0027€2.
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A radial-leaded over-current protection device comprises a PTC device, a first
electrode lead, a second electrode lead and an insulating encapsulation. The PTC
device comprises a first conductive layer, a second conductive layer and a PTC material
layer laminated therebetween. The PTC material layer comprises crystalline polymer
and conductive ceramic filler dispersed therein. The first electrode lead has an end
connecting to the first conductive layer, whereas the second electrode lead has an end
connecting to the second conductive layer. The insulating encapsulation includes a
fluorine-containing polymer, and wraps around an entire outer surface of the PTC

device and the ends of the first and second electrodes connecting to the PTC device.
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The insulating encapsulation has a thickness of 10*~10°nm, and the radial-leaded over-

current protection device has an initial resistance Ry of 0.0017~0.0027€Q.
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i

(40°C/95%) 1336/ NRHE R IR 25°C T HYARSE &7 l-rip@25°C > i F LB {ERC 8%

FREARNER2 © 55590 > 51 ERe = (R_336hr@40°C/95%) / (Rer) > 3llii#FR e E Zeh K ERH ]
FOE - # 19 E(EHHHE)

110121151 FEHESE A0202 1113079826-0



1766724 111703 H28H FiidfEiE

{814 (Resistance Recovery) » FEILEHE AT RS /RIREE T 336/ NEFHEAH B 4]
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ZEEIN - FrLA > AR E > HEREIH R MERVEER N - AR RoTARRYEEIH(E
HYIEIIERE /N © F5HIE » Re=1LORIFoRICHHIE R S s AR 1k - EIHET)
HEFE G ERuS e 2AH [ - BIEFR{EIRA BT » A - EETH AR M:
HYEUERCR - AIFoRI TR B PE R ARG IR A - 3 fRIE A 38 - rip@25°C »
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(A/mm?) » Forb BE iy VAR AY iy 2 B8 T (B (A/mm?) R A 5P Al T 14 & B AR HY W] K
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(Ig; R_96hr@(@$;)°€/ 95% | R_3 36hr%4;0°C/ 95% (R_336hr@40°C/95%) / (Ron) I—trip((;@)25°c I—trip((;@fiﬁéﬁ*ﬁ
E1 |0.00179 0.00183 0.00192 1.07263 10.80 1.10
E2 |0.00269 0.00280 0.00293 1.08922 8.64 0.88
C1 |0.00300 0.00311 0.00320 1.06667 8.10 0.83
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FLHIRIAAEEFEERY - CIFVEERRREL > BN ACIRYE AR RE T
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REINHO N — B BB G 14 S CrY R EBZE I - T H - AE2S
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336/\IF & HYEEFH[E{E M (Resistance Recovery) Re, » E2BAC3)Z2 G R ARAER » BA

mEm o LM I A E A RHRES OB EEUEGHIR AR - JLiFEEA
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RATHYERREE M - KREAE1.07~1.09 7 5 o FNCART LIS A B E —EEEH
K - RItCARYEFHEHE M E 7 » F2BRCARYEE R [FI{E M Ry 1.40458 - £ fREAL
EFERY A ARAZ 8B » ZR2ERE2. B A ELC3 B ARy S IR B K 52 8 (A/mm?) -
n] R R ARHESEE G o - BN BB A B RN TH:
A B AR R 0] RS2 R (A/mm?) « DIFR2 5 » B2 i S e = R
ER 15 (40°C/95%) 5 336 /)N B 1% HY & i 25°C T HY BB fir 1 18 7] K <2 & By
0.88A/mm? o

[0042] miZR2AT&l - FEfEfE M =UBE R reg C RV R (E MR I EE —
EEEERE - nLIEEKIEARITE - o E AR MYRIIGEEER - 25
TRpe£0.0017~0.0027Q 7 5 o ¥ BAL &8 = R IBEE40°C/95% 1336/ )\B5
1% » &E[H[A{8M:(Resistance Recovery) R, £1.07~1.09 7 ] » F R25°C TNy o~
BEA AR AR A2 B R 10.88~1. 10A/mm* [ -

[0043] A5 —(EHEERET » B Rm RIREIE BORE /65°C ~ BE
F590% - [EIfEH - HE1~E2 K C1~CARVfE =B R fre o A T ER (H At &
SRE Ml Zesk AT ER3 © [AlNF - 5T EE&LH [BI{E 4 (Resistance Recovery) Ro MEE{ir

TEIFEHY g 2 8RR (2 (A/mm?) ©

[0044] =3
(Ig; R_96hr@(1]£)5°€/90% R_336hr;g226)5°C/90% (R_336hr@65°C/90%) / (Ror) I—trip((;@)25°c I—tripg/zrz:;;ﬁfﬁ
E1 |0.00182 0.00189 0.00196 1.07692 10.32 1.05
E2 |0.00264 0.00285 0.00296 1.12121 8.55 0.87
C1 {0.00293 0.00292 0.00302 1.03072 8.46 0.86
C2 (0.00188 0.00291 0.00342 1.81915 7.98 0.81
C3 (0.00322 0.00330 0.00335 1.04037 1.78 0.79
C4 |0.00265 0.00361 0.00426 1.60755 6.25 0.64
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[0045]) ZF3aVHIEGEFELR2ME - JRR - L& aE g v ST UAE
S breE L BAEU N fI4AFERH{E Rer > 3B Roef£0.0018~0.0027 Z ] KT
BT SRS RIRE65°C/90% 11336/ \F 1% - B [H [A]{5 M4:(Resistance Recovery)
Ro A£1.07~1.13 Zff » H IR 25°C T YT 2 B A [ 8 W] K 52 B U (4 I &)
0.87~1.05A/mm?* [&] °

[0046] 1EX5—(FAEERFET - He R e RRIRICELORE F85°C ~ /&
FER85% - [FElfith - HWEI~E2 K C1~CARVHR{FZUB &R frag T F i 1T R H A A 3¢
EmEM > Fogri LA N4 © [AllG - 5T E&ERH[BI{E M (Resistance Recovery) Rq M1

{ir I FEHY A3 B (A/mm?)

[0047]) =4
(Ig; R_96hr@(1]£)5°€/85% R 3 36hr%i;5°€/85% (R_336hr@85°C/85%) / (Rur) I—trip(%)ZS"C I—trip(%/ﬁﬁéﬁ*ﬁ
E1l | 0.00183 0.00191 0.00211 1.15301 10.01 1.02
E2 | 0.00251 0.00287 0.00302 1.20319 8.53 0.87
Cl1 | 0.00272 0.00256 0.00251 0.92279 9.27 0.95
C2] 0.00184 0.00251 0.00360 1.95652 7.50 0.77
C3 | 0.00292 0.00290 0.00293 1.00342 8.11 0.83
C4 | 0.00267 0.00387 0.00433 1.62172 6.23 0.64

[0048]) hFR4RTR] - #EH{EREZURE R R o (VB (E MR aE —
EgEERE - LSS AL o B ARG EH{E R - 45
TRufF0.0018~0.0026Q > B « J T BAT =05 = /R IR 1 85°C/85% H1 336/ N6
& » EB[H[A{EM:(Resistance Recovery) Ro/E1.15~1.21 2 [& » FIR25°C MY T~
BRI FE A] AR 2 B AR T 510.87~1.02A/mm? ] -

[0049) CIFIC3HYTLIFAYR A B IR PR 2 B 230 B BUE - M
LR NIEeZ 285 CR E S PTCHT &g T HYHDPER Bl EE¥réE S 1B - Bt

S EEE SR N - 3 B oA B ERY B mfE iR A2 B -
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[0050) 40 ERfk - 446178 & & B 7 (wrap-around)fi (2R BT fReE T
PHHYPTCI LR YN AR SR — 155 AR Rl 1 2 PTC I LAY — i » M
Regsss RS FERTIEERNS » ERE 0 TIRIRM M
TeiE B1R  IERIRSRFT I RS B A 8 B A 10°~10°nmAY[EEE > fi40110°nm
10 nmYERE - & 0 THRINEE T BEAHKY: - RIteEsamE T PIE
E/KRAEIL  EGEER AR —EERE - NI/ aTHE SR AR ILH: - 5]
shan o MHERERREEARE REEM R ARG EEREER EEE
o ot/ NUEETELER - 55 IREGEBEREA —EREE KR ERE T
THORIERR M - 8408 E ] DIRIE K S AU E R RE LAY
PTCILH: » #EREZ BTV ERSTIE - [AF - @S EE eI EE - EFEE
BRI LR AL SR T TR PRI IR RTINS » AR FEEZ > RIRE
Rz BRI - AR A TR ER SR = B LP B - LIS
MBI CrRY R ERA - T e i R BN L SR E 2R B R ET S -

[0051) fE—EHaRT - AR amE s HEREmERE T TR R
A CISA AR HEE T 7rter i Ry 10~20%A180~90% S 77T F ik a]
BEARCHEARERT - 28 S50 TR lES & B
(Fluoroaliphatic Polymer) * &®8 JGHFEY) » @R8I JIGERILTEEY) - =
= TEGLEEY) - @ LIS ATRER T LUe LB s T Al - 25 T
Bl - HETLmE T - HE LE T RS -

[0052) f55—EHHIF - S&& 7 T ERTE LU S E AR RERT
T FORE e RHEN R B TH /KA AR SMD 3 BT frat o (4 PN B IT58CR, -
FOREFA R DUESIt T ~ (b ~ R (bins R =Y - B N AZURIE
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et R SR LB ARSI - EE SRS - ALEHF - &
wim o TR BACEEE A ROAE R Ao RE A R E AR T eV E & L o EE okl
F10~20% ~ 70~90%F10~10% -

[0053]) FatEaf+ o PTCH g adE St s - EaY KEuh
B EEER - SRS FEReYEMNRER M RREREEY (B
HEFLIG - PEETR LG - (RBERE LG - BLHE - 2FFEaY - Bl -
BRI BRLN % B ERR AR v SRR LB EYI (P L %-BE e )
B EY) - OIG-BE e IR LR SV EUR IR ERR L LGRS RS
(B0 Z¥h- ZIGER AL & YDEE - W B o] DABE —fE s Aa S Yiiet -

[0054]) PN - AL FEABRENL R IREER TH - K 2T
RO RPRE < BHY - —fXPTCHRE M rag T B E RO R WL AE H i 3% S HE -
FEPTCHRHER: 1 A ZEH 47 Fi RSB SR ESrFE ey MERHEEE L
¥ o ZRT AL A ABE R — i s S i sh i s o TR EYIsi el Plna & /0 —Jakh
N5 C &SR M= o FEEY) o bt 2 (RS EE L)% 0] (55 i {F47i Ziegler —
Nattaff {E 2] ~ Metallocene i { B s AR (EEIZE &ifti i - R o] €8 i L33 BR RS B
EEHS > 20 T t(butane) ~ =)fi(hexane) + FEkfi(octene) ~ AkEZ(acrylic acid)E,
el L) EE(vinyl acetate) LA AL - (HAER S 1 22 FI0 =R Preg BCH MR IR
< HEY &ZPTCH RHE 2 By i & 8 s/ ahiE s ekt St = o+ a
ML 40 B R 4 2 1% (polyvinylidene fluoride ; PVDF) « 5245,/ 1 (polyvinyl
fluoride ; PVF) ~ Z2PU&, /& (polytetrafluoroethylene ; PTFE) ~ H& (L =8/ /%

(polychlorotrifluoro-ethylene ; PCTFE)Zs -
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[0055]) _bAtéhSMEm oy FRayRa] ST s leAs - Bl - A&
M Es(amine) ~ REEAIA ~ BRFA: ~ BEA: - & B (amide) ~ BHEET - Baik(ester) »
BRS¢ J1 55 (acrylate) SRER B  (salt)Sr ; JR U] AEZ PTCHT R E T AN AT R ALK ~ SR ~
BEAR ~ B KB ESNEIS - LUEFER(EATRIERN: - PORERME - tRiRsE &
TIEE AR - 40 HKHE ~ EDRtE « S RbisetEF -

[0056] ZEEIEM AT EERIRE ~ B AKNEREZHN A © B A A5
EER ~ 8h 81 B 85 80 R 2 SEH B R E S - BEEFH A
BEE TEIREY) > B - BR{EER(TIC) ~ R{EER(WO) ~ IR(EFL(VC) ~ R{EFH(ZrC) »
5 {EFB(NDC) ~ B {EFH(TaC) ~ Gi{bsHMoC) ket {E#a(HIC) © B H T (EY) -
a0 - B EER(TiB) ~ FI{ESVB2) ~ Bl{LE5(ZiB,) ~ HI{EIENDB,) ~ Hi{EFHMoB,)
K ESa(HIB) : BCEEH B BEALY) - Pl © BALSE@ZIN) - HE 2 > ASIH 2 H
BRI T H Uil B B E B Y B R R R &Y & BE
B BEEREEZRGE -

[0057]) ASEIHFT{E A L 2B KECE R ZEN K Z R ] 23 H 218
AERRFCZFARL > B0 - ERAGHY (spherical) ~ J5AGH (cubic) ~ 5 ikH(flake) ~ %
B~ S (spiky) ~ FEARAY (rod) ~ HEEAEY ~ JEZiRAY (nodular) ~ FETERIR ~ EEER -
K g (filament) S5 - HoAetsbE (aspect ratio) 1o 1221000 » EFAR ] K= dibii
(high structure)BGE{E&EfE(low structure) ZH5 K « REME @ &45HE L BB
H[LLSB(EPTCH I~ BEFH PRI - (kT < BRI i) LS8 EPTCH R 2 i ER R
P

U>
5

=
ol

[0058) 54b > By 7Tt BEEEME: - A2 2 PTCHRHE AN I E R EIH
* - JRERIER £ 58 H BATHIACREGTEINUE Z s bl « &

BE16H - £ 19 HEHRAS)
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{e8% ~ |8 - Abdn - SALW - IRELES - MERELEREL ) B & H S &4 (OH)
ey « SR8 - SR s - SRS ER(LRAFE) - IFEEIERME
It LAY R B AP B R PR M DR -

[0059]) EEARFERAI ] (ER B - G0 E H 2 855 - $255 BaE sR 8SH % -

[0060]) 452 > ASIAICHEIAER B TP TCILARIREE MR
T LA B — 0 B ERE L PTCIC A — I L — B4 e E)E - 3
PTCILAFVER(EINE B —afmm 7 TaR AP EGaEE - 2RE
AR L EEE RS TR RS LB AR HEEH ot hl R
10~20%7H180~90% - 5% » @& 7 FaRF T IEEE &S 7 TR - &bk
SAREE RFORIETEAR - HEEW 7t H F510~20% ~ 70~90%F10~10% -
SaEE T MBS S LB RER T - & AR B A HEL
10°~10°nmAYE R > FlE110°nmE 10 nmiy 21T FRE BE a1 N LEFZE S IE -
5 » i g MRS KRS A R =UE R frRa ot - RItb o B A iR
5 [ [B118 1 R A B A7 AT AEHY 0] K 52 B (A/mm?) » DAR2AEREE R AKE - v
40°C/95% 1= = R IR T 336/ NI (R Y T (Y BB FH [EIE MR« A£1.07~1.09 2 ] »
B iy T FE 09 O] 7K 52 B R £0.85~1.10A/mm> 7 [ - DIF3FEGE R L E » B
65°C/90%HY = i = R ER 15 1336/ NIF 1 HY TT AV B PR [E{E MR /£ 1.07~ 113 2 R »
B iy T FE 09 O] 7K 52 B R 00.87~1.10A/mm> 7 [ - DIFT4HEE R ELE » B
85°C/85% iy i r=n e ERER 1336/ NIF I HY LAY BB PR [E{E MR AE 1. 15~1.21 2 - B
{ir T FEAY B] AR A2 BB AE0.87~1.10A/mm?> > [ - —f&AKaR » AETC IR ARSI
T BRIRAVREEDREI N GEER I ~RIE RS - NI EPR AN » RIREY

i EE BLRIE Ryfe] > 336/ NRFHRHY TRV B PE BITE R ££1.07~1.21 Z [E (F1401.10 »
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1.13 ~ 1.16 8¢ 1.19) » E& {7 [ & #Y 1] 7K 2 B i 1F 0.85~1.10A/mm* . f& ({51 40
0.90A/mm?*z 1.00A/mm?) » FE4h - SFEFR2EFANTHIEEGE R » A CHRII4AE
FE{E R IEEAL > ££0.0017~0.0027Q27 5 » {1410.0019Q ~ 0.0021Q ~ 0.0023Q5,

0.0025Q) -

[0061] A&HH 2 fEM=URERIRELH: - R EE—EEEERE » T2
/KA AT FEIRFEZR A GBI E - My & EE A S &
BIVIIRZER - G EBEEAZKNENER  FE B/ MU LEFE L
JEF - FEINE - B EEENEINEREE » TR TR AEERCA » W% SR
EC RV EREAS -

[ FFo%aiA ]

[0062]

10~ 20 EE R IRaE LA

11 ~21 PTCiTfE

12 F—E B

13 & ERRBER

22 FH—EMRBER

23 H MR

1424 EEEE

15 F—HEE
16 5 _HEg
25 H—EHEE
26 F_HEE
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