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Circuitry to be connected to a Telecommunication Network consists of SELV
CIRCUITS or TNV CIRCUITS. So International Standards, like as ITU-T
Recommendation K.11, UL 1950, CSA C22.2 950 have been taken to reduce the risk
that the Overvoltages from the power lines and from electrictraction lines, that may
be received from the telecommunication network. Legal requirements may exist
regarding permission to connect equipment having PTC components to a
telecommunication network. Surge suppressors that bridge the insulation shall have
a minimum d.c. sparkover voltage of 1.6 times the rated voltage or 1.6 times the
upper voltage of the tared voltage range of the equipment. If left in place during
electric strength testing of insulation, they shall not be damaged. In this work, The
Conception & Fail-Mode Analysis of PTC components for Over-Current Protection
is proposed. It guarantees the protection for PL Claim about this Subject.
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24 Mz FE SUYA FAFE AohshE ol J|E sFeld 2] HiFoln
2 A Aot

)

lrj',.

2.2 PolySwitch & Ceramic Thermistor 57 ¥ x!

Ceramic Thermistor(BaTiO3 PTC Themmist-or)¢} PolySwitch+> Positive
Temperature Coeffi-cient 54< 7FAv #AF BE 2x2A ALgd. 189 54
2 7)o oy "M Be ozt ok dAE 54o] £ Cera-mic Thermistore
Ba, Ti®%g ¢ & 2x0A4 gf 4 (Sintering) & o 24 Ao X = 1071000
Q A8zt MYE 714} PolySwitchs HEA ¢ Polymer ¢+ =449 Carbon®] &
sto] sl dojxH 1Q0)5te] A&d7A e Aty F, CeramicF P o2& )
S ue Agzre WEVI7F oHAT PolySwitchye FmQe we @& Mgk
8°10A71#] Tholdzt AZ7} 7}&3tth. Ceramic Thermistor® & EH%E ZAolE=
ey Zi"“%b"— 7FA W F2H(Trip)st7] A = PolySwitchiU} o Be Aol &7
®th. &, Ceramic Thermistor”t PolySwitchst $d& %2 A 7HTrp Time)& 27
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el = o =L Aigtel 8 FHT. SMDE Ceramic Thermistorg A8 & 74
CeramicA 2 2l A A4 (The coefficient of expansion)”t Epoxy$t Polymers] =%
Zarh zol @& wolx A BAHZA gi=vis AMES aeisjol gtttk TripAl @
ARE PolySwitchZ$ 94 A A7FA Rrnp(Tripdefel AW sz Ao glo
2 AnAdoe] dAstY, Ceramic Thermistor PolySwitch®.t} TripAl £ \_57}
Eor %9 &% diustd Ryypgtel PolySwitchel Hls) Aol of ytol ARdo]
At}
Rinp (TripM A2Z48) = V2 / Rrp

E3] Ceramic Thermistor® 7}& 2 @ o2 Curie Temperature®] oA Ax
MakerSoll ojaf FAE A7 olde xdo| 7t8ld w, NTCEF o2 &7t o o4
o RAF B3 ARRAM 7T A FEau 2w gHge Aol dojd F U
t}, 99& 712 A A< BaTiO3¢] Ferro-Electric MaterialZ2 %2 #3445 E 7HA+
4] Curie Temperature(5 BaTiO3 : 124C)A oA [1@1]3% Zo] Curie-weiss
Lawg @27 wjFolr},

T)=s —
M T-Te

C : Curie Constant(12x105)
Tc ¢ Curie Point
T : Operating Temperature
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Pl AXdE AAA0V/em), FA Curvess ZAA (BKV/ecm)d %58 YERAT
Curie Temperature®] Aol e -T7]-% 7]+ NegativeZ} ¥ o] Ceramic PTC+ NTC7|%
S HolE dodog EojrtA 2 AMSAl WA mEEojol it V12 AL
BaTiO3°] ©t& 4442 wgsgo 24 Curie Point o} 5] 7}s 3ttt
18] 3 Ceramic Thermistor2Barium Titanate® 7]# AE 2 AL§317] d&d 7%
7+ M3t 99 (Space Charge Region)o] #A&te] AC Voltage BHAA+= &
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718} PolySwitch®} Ceramic Thermistor ¢ 8 EAd Uizt AdHL ol T2 A

et
¢ PolySwitch & Ceramic ThermistorE4 #] X%
NO Properties PolySwitch |Ceramic
Thermistor
[ 1 [Trip Time | [ |
2 Line Balance ’
after Tripping
3 Resistance Vs, 0
Frequency
4 Power )
Dissipation
5 Lightening [ ]
Withstand
6 Limited Number 0
of Cycle

[7 TR Tolerance I } 0 I
[ 8 [AlwaysPTC | 0 {

9 . Advantage 54.
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3. AN F5 9 43 24
31 & 9 F7] A ¥ (Cycle Life Test)
AlgzA . <MIL-STD-202>
250V, 2A, 18 744, 1x, 303 A7F & 1A2F 5 AE wEg &R
AE 2

Ceramic PolySwitch

;F.

A

Thermistor

z7] A% | 1856 ~18.9317.63~17.86
©)

Test¥ 17.84 ~18.82[23.61 ~25.63
A8HQ )

WH3-8(%) | Min : -0.32% |Min : 32.10%
Max : -3.98% | Max : 45.05%

"] 31 |Ceramic PTC7} A3 W3l &o]
Polymer PTCE.C} 10u] o}At

s Aot

2 A7 F PTC 229 715 HAHAEF Trip500mAQ7HAl AdH oz F&s)

BN

1 A9
%
el Ag Aol Zo] Ceramic Thermistor ¢ PolySwitchis A7 oA £ 9)
AF ol dsixe 7154 o 4 #asEx @gten & PolySwitch?l 24
AF Trip$ A& W38o] Ceramic Thermistore] v} thA =4 #F= QU o &
= A g Balanceo| 3 282 o] & = £ gth

do

3.2 Surge Test 1
Alg =7 <CCITT 1.21> 10/700gs, 1,500V Surge 1% 77 + 103, -103) <17}
F 1N AG T A wEe 23
L

Ceramic PolySwitch

:F.

o

Thermistor

271 A% | 1834 ~192 (1737 ~17.61
@)

Test3- 18.34 ~18.96 (1737 ~17.95
Z3HQ )
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H 3-8(%) -1.5% °l3t  [+2.5% ©]3&}

H 1 Ag Z271 U7 1738
1A Zre] A

| Agz7A Q7 & PTC & &9 7|5 AAHAF Trip500mARI7HAl B4H ez &2
39S

9lo] Ay A} o] Ceramic Thermistor ¢ PolySwitchs 10/700zs, 1,500V

Surgeo] &l A WMoy 7154 d5d A7 HA
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3.3 Surge Test 2

A& z7A : FCC part 68 Lightening ¢ ZEE ¥<¢. 10/560s, 800V, 100A
SurgeZ 1%7h 1% A + 53], 53] A7} ¥ 1Az Ad § A Hgs 54 2 A
# Trip A€ (500mA 2171

Y FCC part 68 Lightening : 10/560xs,800V, 100A Surge 1% A, 127k +19],
-13 <7}
Ay A
T ' Ceramic  |PolySwitch
Thermistor
[ N2 34 [ 250v,3A [250V, 3A |
[Z7] A&@) [1825 ~ 19.03[17.4 ~ 1757 |
ol A 3 (5EA) | Y Z(3EA)
(Surge2] 7H¥) 2] H-Crack
(1EA)
Open(1EA)
235 Hgg | £ 3% oWl [Min : 84%
(%) Max : 423%
*Open Al &
A ¢
DC 250V TripB(S5EA) | A& 4T
500mA<l 7t & Trip 52
: 1EA
Short~ Open
. 3EA
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| PolySwitch A18% Trip &% AL Surge?l7FAl 9% Cracko] 2 € Al 501,
Trip 54 % 1A ol S " A4S 88%9 A& wsl g 7hdvh
1 Short — Open Al&2& 94 A (Short)e] A & 2 (Open)¥.
(Ho] A7t 5% T 16% 13%
1 Trip® A&+ 3 sec, Max o] &4 UL
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Polymer PTCY¥ Surge¢l7F ¥ DC 250V, 500mA €174 [ZH4-11"[2H4-4]3 & 238
& AHShort) 2t WA 22 Crack @4be] @it
Wbyt dEEE T AvkE Ade ¥E Aol

% zelm 500mA7F Trip
Time(4™5%) o] % o= A% & A

23 #A71% @2 (Short) o] #AEAD, 4 #F
o] A& AWM A & d4 Hol MW (Open)sl= A59 44 =2F Fe2
ste] W (Open) &= A2 AJdo] 45U

53], (1% 4-1]9] PolySwitche] 4 e S dotry] 98] A8 8 oy Agst
o vlolAag wjdoZ o FFstArh( (1Y 4519 4-6])
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5. 4 &

E =82 FHF Hizaxz dg AEE3 e Ceramic Thermistord}
PolySwitch®] 7Id & thA] AeElstn 54 v @ ALSA] nefsojof & 3 54
Cycle Life Test®} Surge Test® T3t 2= 4 & Fail-Modeo| wiste] 4 3}
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Ceramic Thermistore *-&A] 2¢Al=

PolySwitch ¢ NTC 542 ¢loy 532 %9 Mzt Balance £4, 27]% A3 &

#A A7 Lightening Withstand 54 %©] g =ojok s} dutx o2 PolySwitch 2
Fail-Mode7} Open-ModeZ ¢## 1oy FCC part 68 Lightening 723 ¢ SurgeZ
HHE(+53] -53]) F9 AP WREHom £4% AE 5 dey, F2 AF oy

FAF(G00mA)7E Frsolx et d4o= Qg A7]|A Wl (Short-Mode) @4 24
7teAdol AeE ¢ & AR 2832 Ceramic Thermistord! A5 ol A#HoA+=
S AA ol 4 AHi(Fail-Mode)7t ##HA ggo} HA o9 &5 AF AT
PTCZ Tripdlty &% 2 4% E8tA & ol AH7E 248 + Advde AM
& nsof & Rolth, 3 HEC HEF 434HE HESY vy 2H AE F
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PolySwitch®] Fail-Mode”} Openeol2tiz Al4do] old S A|dozAy HEF ¢+ QA
AA 9F Surge BHANA o] d o] FAY 5 lou g oo Y FEF AE
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