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Abstract

This paper proposes a single current sensor control technique
for controlling motors that use only a single DC-Link current
sensing resistor to obtain the information of three line currents.
However, the measurement is distorted due to the too narrow
current pulse width in the shunt resistor. To solve this problem, the
existing phase current reconstruction methods are voltage split
methods. They have a disadvantage which makes noise. A new
dedicated observer is applied to decrease noise problem.
Experimental results showed the effectiveness of the proposed
method
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2. Single-Shunt-Sensor Technologies

Fig. 191% 3% QIWE S Z} IGBTY| switching 3ol
w2 et M E ¥AIS vk Upper arm IGBT7F B
on®l (111)Z} lower arm IGBT7} EF on%l (000)%] zero
vector7} 270 EA3FH, 67019 active vector’} =3}
Active vector’} EEo] ¢l7lEd FFdoz FE FEA
AF7F 74 @oh Fig 22 active switching vector
(1007} I7HERAE A9 EHA 52% dFE dERdrh
(100)°] SA7FHAES A EEHO A¥oR HAR7F &
Eol7bal, B, CHo=Ev= ved drh aRE ARY

Bhgto] FE&E o] 9l shunt AdolE la AF7F BEA

Ht} o]x#H active vector’} 17FE H$- shunt 3ol
TEE ARESEH EH A{FE 54 & vt
bs
V5(0,1,0) V2 (LL0)
Sector 2
Sector 3 Sector 1
V,(0,0,0)
V4 (0,L1) V(LL1) V1(1,00)
5 »as
EVJL'
Sector 4 Sector 6
Sector 5
Vs(1,0,1) V6 (00,1)
CcS
Fig.1 SVPWM §Zt3 3 2§75 ¥E

o >

Aff 543 s}

N
>

<
<

SH{I} sATk 5]

o AAA

W
switching Z¥(100)S17FA] A A H

=
N
/1

Fig. 2

3. Limitation of single current sensor
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4. Limitation of single current sensor

4.1 Current estimation method (Case1)

Fig. 3 (a)Casel £ =4 E7Fs3 dHolx+=
At A4S A% HAaTe Fa 9g AvRAzEe]
SwstAl @tk A g ARFRE FAS o] &34
FAs, U A 24FE shunt A3 22)S o] &34

3’2} AFE B4 = Atk CaselFGolA AFE
Aot W VS AFE HYste WH Voltage

spht method®] A&°] WA= TS HSGTE o]
2&318]ES Cumrent  estimation  method[5]0]™, <QIHE
switching &l wel 7828 deld & . 1
7R et AR VIevIE FAAeE FAEE F
Aok F1e switching I Ho| wE AF 7|7E
FAo 2 vepith AFel 2717k A7, 48 Aot
parameter & %3l Yt HWFE FAT 5 Aok sHARE
AL 271@s & & g7 Wi dRE

F4sted ez 9

Ias + Ibst + Ics = O (2)

Vector | Current slope | Vector Current slope

(000) fﬁ :(—:2) (001) %%:::§§§;Y¢)

(100) | %o NIy | (010) | o PNV

(110) | %o tNey | (011 | G (o

|G- (101 | G-
v, =717, L=9dd9d , v, =9¢3g

<31> switching Eol] W& AF 7]1L7]
4.2 Observer method (Case2)
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4. Conclusion
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