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Design of Fuse Elements of Current Sensing Type Protection Device for Portable
Secondary Battery Protection System

. ,
28 -den

(Chang-Yong Kang - Eun-Min Kim)

Abstract - Portable electronic devices secondary batteries can cause fire and explosion due to micro-current change in
addition to the situation of short-circuit inrush current, safety can not be secured with a general operation limited current
fuse. Therefore, in secondary battery, it is necessary for the protector to satisfy both the limit current type operation in the
open-short-circuit inrush current and the current detection operation characteristic in the micro current change situation and
for this operation, a fuse for the current detection type secondary battery protection circuit can be applied. The purpose of
this study is to design a protection device that operates stably in the hazardous situation of small capacity secondary battery
for portable electronic devices through the design of low melting fuse elements alloy of sensing type fuse and secures
stability in abnormal current state. As a result of the experiment, I-T and V-T operation characteristics are satisfied in a the
design of the alloy of the current sensing type self-contained low melting point fuse and the resistance of the heating
resistor. It is confirmed that it can prevent accidents of short circuit over-current and micro current change of secondary
battery.
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LA 8

IT7]%0) WA A WHE R0 SOR Tl +1
e FHrt ANZoR BRET MR R85 FBHE 92
oI, Network 7Idte] FUI§ FRAEOl 2 AZoR Ael &
A BIUCHLI-[2]. oA Fr) MEO] BRIl SHOIN Bu
How Jlg a8 e o, Hgsh Js Ago] B

olf

BRZ1719] FEg fI8t 48 OREAl & AlZolth FE &

g AA "ol Hgre 54" oAEAE oAUR AF AlA

o] QTste oMEA0l TEI FAT AIG, B EWH Sit

Ze 588 Q78 TEy) MuE dhE wEs 2, 22

e 4tol Zib ordof thet @& olojx|al UTH3]. SR ]

ZR/73} vRo] HHER S o|RPRK0] EAY ZHFO] 9F0] 9= =

e 87, HEAX0] HS S 89 olf&E Qlsto] 19 1 §

I Zo] HZ IuiQel E4F OREAl S B =H AR J98 1 S8 AR ®ME Al Al

ES] skl Qe FAIoIT Fig. 1 Portable electronic product accident case

t  Corresponding Author : Seoul National University Electric B0l AT OXEXE A7) AHlg e O|XIFA] A
Foner Rescarch e, ol Hislol ATiHoR A AF 271k B3k SR} RS0l

“mail : mcagd@snu.ac. a) o] A7INE Zo] A7F HPREIS 21T

* Dept. of Metallurgical Engineering, Pukyong National 1“_29} E_] ‘jjloo s9l Az 74&_]0{]/\1‘ Ego}‘_‘ ARILZE
University, Korea. HIHG] 2Hsk=s Holth, A7 so] oSt OJRFAAl ShA Eh

Received : September 4, 2018; Accepted : November 19, 2018 ZZMAE SRHORE 54 9 AU|9E dio] 9t Beldt &

Copyright © The Korean Institute of Electrical Engineers 1619

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—-Commercial License (http://creativecommons.org/
licenses/by—nc/3.0/)which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Hoetsl=2X 673 125 20184 12¥

4, &8 WA B8 Al AR K&A O, olxEAl Hahol
SHE0] Tk WA, ka0 gElo] RERg oBAA Hsiy
&3, Msfolo] SPE Solr EHS AL 9A|, 2L 2 )
WAl HgoR olFola o RS0 Ot oA
Aol Sl B BWe WAls] M SUER 45 Al 55
slol AR g9 Yokxs Fx9 J8o] Fas

< 5 - 5 o
] % T 0 gg <
£ ! £ o
& z 23 2 z
- @ i~ @
= .
ot v

Cathode
b i
O at
o)
Anode

I8 2 OJRFARI ] MYEE
Fig. 2 Electrophoresis process of Secondary Battery

[ .4
100000 - . 25% Owvercrrent=4 54

10004 |
1000 4

100 4

TIME(sec)

12t o< Operating
characteristic

0.01

I o ;
10 o e

Rated cumrentigh (RENT IN AMPERES(A)

9 3 o #x9 B4 54 1-T AX
Fig. 3 Operating characteristics of the current limited fuse

in I-T curve

AWHOT HUE B4E OlAEXIY A 7K mol
she &8 dglolMel slz el Aols 2Al, B9 AR 5
olml OIRFEAIZE ERlEls AVHOINRE $IE40] IRIEI
Rz, A B85 A9 S0l Agow s U Hw
AL QT SRR @A ol HolE Aol SR
9

7l
A% 0y 33 20| BF s AR o8] 45 5

ol M 0 = rfo 0z

|

1620

= gH9 #x=2, 1 B84 w2 558 B4ol B34 FMR9
125% o1 o BHEHY Fxe F4 AR 160%Y
o Fx= gHo] AlZ Hojor s, O]9 AFoME S5
Al gZotot SITH4]. & F2E BiU5lo] oIREAIR F4 AFO

o

150% 9 A77F ASsiM RYUS e F2e SHGHK e o
El7 B3, OARIAlE RYte w2 AR oo U =2
g2 BolY 50 &de werh 59l o9 Ze sk 3 =Y
dge U2 84 dRE Agdtke FUIE, ol0E, FHE A
7] SolME UERIA] @11 A8 olARdXIolA dUiEoR =

S0 ARl slgste ER, d5td, ¥ HE 5 84 A

1t 1o

2k 8A~20A G0l AV} RIEE R Wdol= AFolrh
TjEol OIRPERIE HZ5h]| fst Mol 58 FXRE sYRF
HE5] st Fx29 g} njAmFHSl| &6k o4t
F AN & ELE JIAHok sith & OIREAE AF AR
SE F27F TYEHOR SiA OREAR S2& HAS A7 H
SkE AAlGHY 71E9 588 F27F SZE6IA 28 olE R
o] nAst WHalo ssHez & = QL5

2 =RiAe 548 FUE OIRER 9 ¢HFE AlgS flot
of, AAH™FY] 20% olet, HwA He MFHSE TR & 55
Fog ot HEs|2o At F29 F= 7I8AE N

o] RIAISHACE

2

2.8
21 A% 47 3588 HS3 74

ddz Q47 2 nadF /¢, 27HK19 QoA o
[e)
9]

IC-FET SI2E 0|8

Resistor

2" protectian
IC

a8 4 1] Aol BS4AK} 82
Fig. 4 Circuit of self-control protection devices

o

A8 HSg|2E 117 49 20| gutor [ty AR g
Asg @ 49 A% 34 Wger J=vt g4 AssiA Honh
JPd el dE EdR 2 R 2l 49 edEeR
Pdste s Pl ®= VKAV oRE = SEe oo
gthetA Hrh &8k 3= Uil olgdElR et FATR
20% OlUl HARF7 450 AEHeR fed 49 AR7E A
ofo] MRl & kS FET 4AF WEOR WdsH . o]



m, WeARE mg Aol o8l WA HFPY 2T Y
A E3 dg 9 Q) Fxo| 8AE St BS54

A 7+ E}Q‘iE}.

5ot
_‘1

k=1
S=

22 ME ANz B AE 9

E48 oK HgE BxL olMEAe] 80| AsT
of met WA ER @R} sA0IAIN Rh 20A7R] BA HCk
mEo] FrldD A% Eve mHc Bd Belo 447 Bes
T, AR BHl TE 2w A2k sVDE HE BElR Fx 2
£ 74590 olo] 17 59 2e U X of B4 % 17
63 22 2719 FAE AAGALL

‘ Ceramic substrate }—T ;heater ype

heater type

i —

T9 5 A 4B UR 7R
Fig. 5 Inner structure of sample for test

sad OAKIAl Hs Xl AlgE =55 7teAle 29 A
gol Qo] sl 8dol kst 852z AAVt Thssi, Ui

ol E 19 2ol Wet S7WIoIA Heste TS ALY A
88 352 28 U0 Y A 8% IS0 FX JEAE
AR flgt EAe g S st o8 52 g

$0AE)E SRS 2 AR 9Hol EA
IgAE BREE HRE X A8 UEE A 59 540
Fasith Y S8 FHs] lsiol A 81 BEl ¥ AY
B8 HelEiol, 4848 S0 ARl 348 Huos A

1 F=71EA g2 d2

Table 1 Alloy component of fuse element

Component(wt%) Melting point
Test Alloy B
Pb Ag Sn (C)
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