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Programmable Smart Charger Compatible to Various Load Conditions

Kang-Ta Jo', Moon-Hwan Keum', Sang-Kyoo Han', Dong-Sung th, and Suk-Chin SakongT

Abstract - A programmable smart charger compatible to various load conditions is proposed in this paper.
Since the proposed smart charger is compatible to various mobile devices having different rated voltage and
power, it is convenient for carrying and easy to standardize many kinds of battery chargers. Moreover, since it
uses the input impedance and built-in PMIC (Power management IC) of the load system to recognize the
connection state and specifications of load system, hardware changes of load system is not only hardly
necessary but it also features no addition communication cable and easy implementation. To confirm the
validity of the proposed charger, the theoretical analysis and experiment results from a prototype compatible to
three load conditions 5V/1A, 5V/2A and 12V/1A are provided.

Keywords: smart adaptor, flyback converter, primary side regulation, battery charger, current mode control

.M B

At 109 d7 Bukd tjule] o] 7F 54 s A
7} A gt THgell A e =ESo|L MP3, HA
goie}, I=E 5 A s ool muld fujpe]x
olf st mupd tinlol~EL F

=
[¢}

2
ro
=
o
AC)
ofj
[
o
o
o
e
b
1o
ol
[
~
AN
N
i)
ko
o r
=

H

2l

A

g FHlsoktnE ALgAS BRF| A, T
& A7

A

o Ju o
1= ox 1o
L

o
o
il
o,
i
ol
o
N
o
o
r
2
)
2
R

"
ofj
2
N
rl

o

shsgle] AZAGE EESF 02N
FA7)9 £7E Had s o

FI FoprzEle] GAAG] Bl O EHS 7HAT

Paper number: TKPE-2014-19-4-9
Print ISSN: 1229-2214  Online ISSN: 2283-6281
Corresponding  author:  scsk@kookmin.ackr, Electronic
Engineering, Kookmin University
Tel: +82-2-910-4706 Fax: +82-2-910-4449
}Electronic Engineering, Kookmin University
2CDS Operation Division, Samsung Electro-Mechanics
Manuscript received Nov. 4, 2013; accepted Jun. 12, 2014

— 2 EE2 20134 MTAetsn s YT Fol=ad

A

»e

rlo

rN o
I T

o

ko

-

o

Hir o
0 T I

-
o >

o,
i
S~
=
O
)
=
d
=4
N

o

e

[

:<|)L_'4

B

o |
-
e
2
N
=
Ty
Eﬁ%

o
<
(3
ofp
>

T
fetl
iu)
o
)
1
EL
>

Lo

=

i

(i

i

=

=

= & e orr mﬁ oXx, of\ rf
o
X
rr
Jn
_O|L
e
).
i)
Oy
g

Ajrgict 17 12 At
TAEZA A AY93) 29 Voltage Detector® -4 &
of Q. A== A A= Ajtet Fefoly] 7AMH,
oAl 2" e Q1AE 913 No Load €14 3= 19
I EEAY 2 AFE VM e 27 2 UL



358 ER

Flyback converter
b o
+ | +
Voltage
T Co VO Dectector Vol
H
No load
recognition circuit Micro
Control
V varying circuit Unit
PWM ° (MCU)
1, varying circuit

Fig. 1 Configuration of the proposed smart charger
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Fig. 2 Circuit diagram of the proposed smart charger
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Table 1 Summarized operation sequence at each interval

Interval Operations
@) standby mode : regulating V,=5V
© Vo1 decreases — recognizing load system
connection
Vo1 decreases 3 times — V,=5V system
@ Vo1 remains constant — V,=12V system
switch Qi On
@ Vo1 remains constant during l1sec — [,=1A
system
Vo1 decreases — [,=2A system
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