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The performance of a passenger vehicle has been greatly improved recently
owing to the intensive use of electronic controllers. Many components of a
vehicle, including the engine, are controlled by electronic systems installed in the
vehicle. Therefore, the electrical power required for such electronics has
increased significantly. However, the electrical power generated by the vehicle’s
alternator, operated by the engine, is limited, and when the vehicle is started, a
large instantaneous current is required. The voltage of the vehicle electrical
system fluctuates to a very low level, then, it is gradually recovered. This case is
very severe and can even cause damage to electronic systems. In this study, a
voltage-stabilizing module comprising electric double layer supercapacitors,
which could alleviate the voltage variation, was developed and tested.
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Table 1 Test result of capacitor voltage measurement

Table 2 A/D results of capacitor voltage measurement

LM2904 C3 C2 LM2904 | LM2904
No. Vs Voltage | Voltage | Output 1 | Output 7
V) M V) ) M
1 1.112 1.155 1.106 1.156
T 8.01 1.495 1.533 1.481 1.530
N 1.721 1.770 1.723 1.767
4 1.678 1.719 1.670 1.721
5 | 905 1.917 1.948 1.890 1.938
6 | 2.137 2.170 2.110 2.159
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Input Voltage | A/DC Output Ideal Voltage Error
~) (hexa decimal) for ADC (V) )
0.362 0x0031 0.245 -0.117
0.565 0x0059 0.445 -0.12
0.759 0x0085 0.665 -0.094
1.852 0x0171 1.845 -0.007
2.191 0x01BB 2215 0.024
2.536 0x0205 2.585 0.049
2.641 0x021D 2.705 0.064
2.726 0x0231 2.805 0.079
3.265 0x02A1 3.365 0.1
3.520 0x02D9 3.645 0.125
3.732 0x030B 3.895 0.163
3.923 0x0332 4.090 0.167
4.640 0x03D2 4.890 0.25
Average 0.053
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Fig. 3 Switching circuits using FET

of i ARANEEA Y 715& FHsHA Aot wehA o] & WA

317] 918l A/DCE o 43t 7} 7oA e A9 e ZUHHY
stHA FTAE 9] Aol &8 Al 2.7 V o] AEAl HH
FETE ol &3t AFE Hlo|gj2ste 3|28 FPTh FETE

o] 43 294 3| Fig. 3& p-Ch.9] FET9} n-Ch. FETE ©]&
sto] A9 A" HHAEHE 294 kA "ok 18 ENAE
of 5 V7 Fo{AwW tjdg FET/} £%5310A AFE voju»
AN &M AN AFHEE S BAPY BEY S2&

AFE ZUE stk 4 AEd A7 AAE Fas] S
B =RAAE FETh 7P F& WCS18009] AlFE ol stf
4 sl

225 Hg} o3 BE 28 W
A RES AEE] SelA Ao /)&
%, AvElolE el 2 A%, A ebgsl
SAEe 4 A% 5o WA A2 Qo] g7l HEe] o)
o A% 2 HF wou w2 A4 £80] o] FolHokdl B
w=2oH e WS Fig. 45 5T ol§3te] FHIIYL

-

&4 4
ZEUe] 7370



Journal of the Korean Society of Manufacturing Technology Engineers 24:1 (2015) 124~129

Fig. 45 7\IAE] ofelolo} wele) Ak 24

I AAE 2 AS FETE o] §3to] 2948k Fiolt

1% $=MTE Fig 59 2om, 2203 A& FAld XE

ol
=
= g

27]

3t 9 A8 §9 FETE OFF AAA Z7]d& Ago] #¢ HA
ASTE o}

Fig. 49] 714 1550 & tho| o= d 2719] FETE A9
Qs B 2] HetAtold mEt AR 5ES Aofdt F,
BEY Ao BS mjE= REY AFI} o]t E Ealo 3y
el sl 2ol FFEL 18y 259 gkl ¥e wle 25
o AHAHES FH7] At A AFE ZEUE 55

W/ —'—
Vb
= =
o e, Xo
CSA
@ > csB

ol J'—' CA7
GA7 :LM/\, T

A4 ——] B4——
- 1L i L
GA4 CA4 —Z GB4 -~ CB4
A3 B3

Jn—'
J

GAT J3'—'| CAl —

Super Capacitor
Voltage Measure

\4

Battery
Volt & Current Vbat > Vthb2 Charge
Measure with Resistor
Vbat > Vthb1 -
Ny
Data Out
Vbat < Vthb1

(RS-232C)
Fig. 5 Control flow of voltage stabilizer

127

o
{ru

T M @t ojdle A At Wl BER
Ao g, Afgke] Hgto] FE6] A ¥ A9l
A BEE 2709 FET2$AE OFFAI7] 3, AFe] Ziqto
2 AFolE 155 ON AAA AR7 BER 527
afofl ApFe] Aokt BEY Aok At vlg- 2 A=A
1S WA fate A kel 24 @

L
e

[ofr =
frt

v

-
=
T

29
ol g 2

M
ol

°

T

kv

o

bl
[ot
als

=

N

KN
A=

W2)5}7] st W
243l 3¢ Ak o]
2 ol S2A EE FET 2%

Al

N

SAAAN AF 42
CESEREERD
Aol Belg AFYZ

A
49,

/2]

3

>

I

A

£ =2 ME Fig. 6, 7% 20| 7hs(TA) Ao £
A e A BE ZAE s A B AEE 1Y
o A3 dolHE 27] Y3t Fig. 83 o] AF T2 H}
22IXE A48 18T} o] QAT ~FXS Chl ; A
HiElE]e] ASk, Ch 2 : AbF HiElE]e] A/, Ch3 : 1Y Bz 44X
ol HiEE] &0 2 52% AR/, Ch 4 : FAZ 7719 AYAE
= A A AHHAE Y HhE SAHGEE AASAT ol

k

o

A

o

o

oA
~—

112

Fig. 7 Voltage stabilizer connected to the battery
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Table 3 Voltage drop comparison (V)

Experiment No. Module ON Module OFF
1 3.57 3.66
2 3.45 3.68
3 3.58 3.88
4 3.66 3.88
5 3.66 3.83
6 3.61 3.93
average 3.59 3.8
> 4 s
Q.
e 3
o
o)
O 21
2 ¢ Module Off
g ] ¢ Module On
0
Fig. 14 Voltage drop comparison
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