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Reconstruction of Current Waveform for Traction Control of Battery Car
using Parallel-connected MOSFET's On-Voltage

Sung-Dong Chang, Sung-Joong Kim, Jae~-Ho Chung, and Hwi-Beom Shin

School of Electrical & Electronic Engineering, Gyeongsang National University.

Abstract

In this paper, an algorithm of reconstiucting the
rmature current of the battery car is presented by
1sing MOSFET’s on-voltage of the dc chopper
md a corresponding circuit is developed with the
ow-cost analog multiplexer. For driving comfort,
he armature current of the motor or the traction
orce should bhe properly controlled when the car
‘hanges the direction and is accelerated or
lecelerated and climbs up or down the hill
[herefore, an information of the cuwrrent is needed
‘or the traction control. The proposed
-econstruction algorithm is experimentally verified.

1.4 &
@A oA $ERY, T, ALY S e
2z ol A7) AEAE we WAL V2 St

2 F g xe 39,
3 2e FAFH FNA AF % A7kl —ri *]—%—-ﬂ
L HlE g e £X9 544 open carolBE £
F F¢3, :111]%4 7P7L3“—ﬂr Wk ABA] g5t}

=)

i

‘—"‘rﬂ -AHHH HHEiE’JiH_—' 29 =,
A} %iTErQ] HEZ Aojrt Bedith JhEA A
‘%HEﬂOM 3937} FEDNZ HNE AE

R=E yees MAA ade Ave A
AZsta 3 Aojrlel o AF=HE AVH A
=] glo] Aol £l Hgo] 71 Ak 48 A2

He A7 dEse Agel £9 o] z2E AF

T didx AS=E &
i } dasiti[ll. 9 Uy
Ao A3eE AZEs] 95

Me nzte] AdA g FEE Aol FRsn 4XA
T3 A T8 e wHe A

AEde &1y

%3‘%}&5 T, A
=&t w3 Za‘%fﬂi% Az - AEL
H AR A Uye B34S A5

2. MOSFET® Rpgon AF

21 E%AEF Rpgon AL

MOSFETY =84%¢E ol&3ly AFE 237
ANAH =FAY Rpgomol o) ZHd-223 A
4 Vpeot Alo]|E-2 27 thresholdd St V geol whe}
=HN-247 EFAY Rpgoms tHEH 2TH2IL

D Vps > Vigs A%

Vs L2 1
RDS(an) = = (1
Io #aCo ( Vigs— % VDS)
2) VD.S‘ << VIGS 75"?_, (11.1]', VGS > 0)
. _L® 1
Rpsiom ™ 2.Co Vs 2)
o717,

Ip: =49 A%

- 197 -



L : MOSFET cell9] #d2} o]

Uy @ AR olER

Ce @ AlP]E-a1dzr A ARl
2(1), (22 MOSFETY L, p,, Cs9
X FAH A Aide] EFHA= GF
A 29 WA 93] =FEAT RpgonE FGH A
7o AL BHHRE AR, AY B =

5t

AR ZH| ALEE = MOSFETS H74 2 ZelA
Ves=10[VI1 A% 2zt F&e o8 #e ¢
curve fitting g 3, [,9} Ve & #AE o9 1
xp ZAN o2 EHA

I=159.84176 X Vps+0.11429 (3)
kA, A (25T)NM Y =EFAY Rpgone EEA
goz v 2ot

Rpston=0.01667[ 2], (T,=257) (4)

N7Be] MOSFET-S ®H3a=E AZ¢ 2% =% A

200 T -
Vs 10V / oV ./J-——
(419 / / / "\
160
/
=
= // 7V
g 120 e
E //
= .
£ 80 /,
= %
| -
=
- 40
LY
o [
0 2 4 O 8 [§4]
Vs Drain-to-Source Voltage (V)

O3 1 SMPEONOB-182l MF, Merel &4 Tzi=
Fig. 1 Drain current vs. drain-to-source Voltage.
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Fig. 2. On-resistance vs. junction temperature.
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Fig. 3 On-resistance with temperature compensation.
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Fig. 6. Block diagram of battery car traction control.
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Table 2. The elements of sensing circuit.
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Fig. 7. Armature current, 30A; (a) proposed, (b) Hall
Sensor.
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Fig. 8. Armature current, 60A; (a) proposed, (b) Hall
Sensor.
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