DEBEris

= 15-40-12-24 The Journal of Korean Institute of Communications and Information Sciences ’15-12 Vol.40 No.12
http://dx.doi.org/10.7840/kics.2015.40.12.2503

W olvx] 244 IC 74

o

oA ANE, AE T
Implementation of Single-Phase Energy Measurement IC
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ABSTRACT

This paper presents a single-phase energy measurement IC to measure electric power quantities. The entire IC
includes two programmable gain amplifiers (PGAs), two 2A modulators, a reference circuit, a low-dropout
(LDO) regulator, a temperature sensor, a filter unit, a computation engine, a calibration control unit, registers,
and an external interface block. The proposed energy measurement IC is fabricated with 0.18-pm CMOS
technology and housed in a 32-pin quad-flat no-leads (QFN) package. It operates at a clock speed of 4,096 kHz
and consumes 10 mW in 3.3 V supply.
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Table 1. Electric power quantities

Electric Quantity Value

Venus= \\ v >< X:o
1
Current RMS Tps = 1| ==X E
) N n=0

Voltage RMS

1 —1

Active power P= Z( (n) xi(n))
Nn:l')
1N T
Reactive power ==Y (v(nf —) Xz(n))
Nn:(] 2

Apparent power 5= Vs pus

P
Power factor PF= 3
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Table 2. Implementation results for digital block

Digital Block Equivalent Gates (k) | Ratio
Filter & Compensation 77.8 47.7%
Computation Engine 39.4 24.1%
Calibration Control 6.3 3.9%
Register & External I/F 39.7 24.3%
Total 163.2 100%
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Fig. 12. Energy measurement IC test board
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