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Non-invasive current monitoring microsystem based on a single TMR sensor
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Abstract: A low-cost non-invasive coreless current monitoring microsystem is proposed for production and living power safety, which is
based on a single monaxial tunneling magnetoresistance sensor. The principle and key points for measuring cable current with the
magnetoresistance sensor are demonstrated. A detachable package with limit mechanism is designed to ensure the reliability of the
measurement transfer relationship with the compact structure and convenient measurement. It does not need the traditional redundant
magnetic core or multi sensors. The high integration and low power microsystem hardware are realized. The accurate measurement and
calibration algorithms are achieved by software. A test environment is built according to the city power specification. Test results show
good linearity and consistency of the developed current monitoring microsystem. A maximum error of 1.5% in the 0~8 A range is
verified within the national standard of 0. 5 level. It also has good long-time stability and anti-interference ability to adjacent line, which
shows the developed microsystem suitable for most residential power monitoring scenarios.
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Fig. 1 Cable current measurement principle based

on the magnetoresistance sensor
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Fig.2 Microsystem overall structure
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Fig.3 Microsystem internal hardware circuit
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Fig. 8 Input-output samples in typical test environment
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1 2128 2126 0.09
2 2135 2138 0.14
3 2157 2162 0.23
46 2113 2111 0.09
47 2 091 2 084 0.33
48 2 097 2085 0.57

TEPUASE TP T T, 32 %2 7% S8 S PR A FH R85 v b
Yy BRI AR R LT IR GE T TMR A% 8% 1 T4
XTG5S R AR R AL T AR E S A
FEW it JC I AR, XTIl AR F R T, B
THELE A SHEAL TMR A5G AR 25 A [A] i A7 3 5 |
/\ 500 mA F18 A PIFPT-HLHL I, T iiﬁ%éﬁﬁﬁfﬁﬁﬁf;

ZERANIE 10 iR, SCE R, 4RI By AR L i 23

m%mﬁk*mﬂ’ﬂ? Ez;ﬂl'],?ﬁtﬁﬁéﬁlﬂﬂﬁﬂ%ﬁﬁﬁﬁﬁw ,
MR B L 7 om S5, BLTHRED AT DL 20

4 & &

ARSCHR H — P U B A Bl TMR A Js 52 31
T O R PO M DO ol 3R R R B T 12, B T
%ﬁ‘)ﬁifi,*ﬂu‘iﬁ?{ﬁﬁﬁ%@%(m':Eg*ﬂ_f‘ﬂaﬂgf’zbl_l_lﬂie
PRSI CHE R, W B A 22 R BRA A I B

> 31.80
E37751 /
zé 3170 F -
L /
E 212(5) _ / —e—500 mATIR L
4 6 8 10
TR M EE/cm

5 483 ¢
S} -
f@f 481} -
Basoy / —e R ATHRHLY
Sar0f , , , ,

2 4 6 8 10

FHLL M /em

B 10 AR T30 B i i 3R i i AR 5 B 2 )

Fig. 10  Adjacent disturbing current effect on the prototype
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