N.1 DATA SHEET ADE7755

ADE7753-SPECIFICATIONS
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(AVpg = DVpp =5V = 5%, AGND = DGND = 0 V, On-Chip Reference,
CLKIN = 3.58 MHz, Tyyy to Tyax = —40°C to +85°C.)

Parameter Specifications Unit Test Conditions/Comments
ACCURACY"?
Measurement Error! on Channel 1 Channel 2 with Full-Scale Signal (£660 mV), 25°C
Gain =1 0.1 % Reading typ | Ower a Dynamic Range 500 to 1
Gain =2 0.1 % Reading typ | Ower a Dynamic Range 500 to 1
Gain = 8§ 0.1 % Reading typ | Over a Dynamic Range 500 to 1
Gain = 16 0.1 % Reading typ | Over a Dynamic Range 500 to 1
Phase Error' Between Channels Line Frequency = 45 Hz 1o 65 Hz
W1 Phase Lead 37°
(PF = 0.8 Capacitive) +0.1 Degrees(®) max | AC/DC =0and ACDC =1
V1 Phase Lag 60°
(PF = 0.5 Inductive) +0.1 Degrees(®) max | ACDC =0and ACDC=1
AC Power Supply Rejectionl ACDC=1,80=81=1,G0=Gl1=10
Output Frequency Variation (CF) 0.2 % Reading typ | V1 =100 mV rms, V2 = 100 mV rms, (@ 50 Hz
Ripple on AVpp of 200 mV rms @ 100 Hz
DC Power Supply Rejection’ ACDC=1,80=81=1,G0=Gl1=10
Output Frequency Variation (CF) +0.3 % Reading typ | V1 = 100 mV rms, V2 = 100 mV rms,
AVpp =DVpp =5V = 250 mV
ANALOG INPUTS See Analog Inputs section
Maximum Signal Levels +1 V max V1P, VIN, V2N, and V2P to AGND
Input Impedance (DC) 390 k2 min CLEKIN = 3.58 MHz
Bandwidth (-3 dB) 14 kHz typ CLEKIN/256, CLKIN = 3.58 MHz
ADC Offset Error’? +25 mV max Gain = 1, See Terminology and Performance Graphs
Gain Error! +7 % Ideal typ External 2.5 V Reference, Gain = 1
V1 =470 mV dc, V2 = 660 mV dc
Gain Error Match! +0.2 % Ideal typ External 2.5 V Reference
REFERENCE INPUT
REFpyaur Input Voltage Range il V max 25V+ 8%
2.3 V min 253V-8%
Input Impedance 5.2 k& min
Input Capacitance 10 pF max
ON-CHIP REFERENCE MNominal 2.5 V
Reference Error +200 mV max
Temperature Coefficient +30 ppm/*C typ
CLKIN Mote All Specifications for CLKIN of 3.58 MHz
Input Clock Frequency 4 MHz max
1 MHz min
LOGIC INPUTS?
SCF, 50, S1, AC/DC,
RESET, GO, and G1
Input High Voltage, Viau 2.4 V min DVpp =5V 5%
Input Low Voltage, Vg 0.8 V max DVpp =5V 5%
Input Current, Ipg +3 UA max Typically 10 nA, Vg =0V to DVpp
Input Capacitance, Cpy 10 pF max
LOGIC OUTPUTS?
F1 and F2
Output ngh \f'oltage, Vou Isource = 10 mA
4.5 V min DVpp=5V
Output Low Voltage, Vir, Ispyg = 10 mA
0.5 V max DVpp =5V
CF and REVP
Output High Voltage, Vo Isoupee = 5 mA
4 V min DVpp=5V
Output Low Voltage, Vi, Ispq = 5 mA
0.5 V max DVpp =5V
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ADE7755

PIN FUNCTION DESCRIPTIONS

Pin No.

Mnemonic

Description

4,19
5,6

7,8

13, 14

15, 16

20

DVpp

AC/DC

AVpp

NC
ViP, VIN

V2N, V2P

RESET

R-EFI NAOUT

AGND

SCF

81,80

G1, GO

CLKIN

CLKOUT

REVP

Digital Power Supply. This pin provides the supply voltage for the digital circuitry in the ADE7755.
The supply voltage should be maintained at 5 V= 5% for specified operation. This pin should be
decoupled with a 10 pF capacitor in parallel with a ceramic 100 nF capacitor.

High-Pass Filter Select. This logic input s used to enable the HPF in Channel 1 (Current Channel).
A logic one on this pin enables the HPF. The associated phase response of this filter has been inter-
nally compensated over a frequency range of 45 Hz to 1 kHz. The HPF filter should be enabled in
power metering applications.

Analog Power Supply. This pin provides the supply voltage for the analog circuitry in the ADE7755.
The supply should be maintained at 5 V £ 5% for specified operation. Every effort should be made to
minimize power supply ripple and noise at this pin by the use of proper decoupling. This pin should
be decoupled to AGIND with a 10 pF capacitor in parallel with a ceramic 100 nF capacitor.

No Connect

Analog Inputs for Channel 1 (Current Channel). These inputs are fully differential voltage inputs with
a maximum differential signal level of +470 mV for specified operation. Channel 1 also has a PGA,
and the gain selections are outlined in Table I. The maximum signal level at these pins is £1 V with
respect to AGND. Both inputs have internal ESD protection circuitry. An overvoltage of +6 V can be
sustained on these inputs without risk of permanent damage.

Negative and Positive Inputs for Channel 2 (Voltage Channel). These inputs provide a fully differential
input pair. The maximum differential input voltage 1s +660 mV for specified operation. The maxi-
mum signal level at these pins is £1 V with respect to AGND. Both inputs have internal ESD
protection circuitry, and an overvoltage of £6 V can also be sustained on these inputs without risk of
permanent damage.

Reset Pin for the ADXET755. A logic low on this pin will hold the ADCs and digital circuitry in a reset
condition. Bringing this pin logic low will clear the ADE7755 internal registers.

This pin provides access to the on-chip voltage reference. The on-chip reference has a nominal value
of 2.5V + 8% and a typical temperature coefficient of 30 ppm/°C. An external reference source may
also be connected at this pin. In either case, this pin should be decoupled to AGND with a 1 uF
ceramic capacitor and 100 nF ceramic capacitor.

This provides the ground reference for the analog circuitry in the ADE7755, 1.e., ADCs and reference.
This pin should be tied to the analog ground plane of the PCB. The analog ground plane is the ground
reference for all analog circuitry, e.g., antialiasing filters and current and voltage transducers. For good
noise suppression, the analog ground plane should only connect to the digital ground plane at one
point. A star ground configuration will help to keep noisy digital currents away from the analog circuits.
Select Calibration Frequency. This logic input is used to select the frequency on the calibration output
CF. Table IV shows how the calibration frequencies are selected.

These logic inputs are used to select one of four possible frequencies for the digital-to-frequency
conversion. This offers the designer greater flexibility when designing the energy meter. See Selecting
a Frequency for an Energy Meter Application section.

These logic inputs are used to select one of four possible gains for Channel 1, i.e., V1. The possible
gains are 1, 2, 8, and 16. See Analog Input section.

An external clock can be provided at this logic input. Alternatively, a parallel resonant AT crystal can
be connected across CLKIN and CLKOUT to provide a clock source for the ADE7755. The clock
frequency for specified operation is 3.579545 MHz. Crystal load capacitance of between 22 pF and

33 pF (ceramic) should be used with the gate oscillator circuit.

A crystal can be connected across this pin and CLKIN as described above to provide a clock source
for the ADE7755. The CLKOUT Pin can drive one CMOS load when an external clock is supplied at
CLEKIN or by the gate oscillator circuit.

This logic cutput will go logic high when negative power is detected, i.e., when the phase angle between
the voltage and current signals is greater than 90°. This output is not latched and will be reset when
positive power i1s once again detected. The output will go high or low at the same time as a pulse is
issued on CF.

7MN52n01 N-2 PIN FUNCTION DESCRIPTIONS
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Maximum

G1 GO Gain Differential Signal

0 0 1 £470 mV

0 1 3 £235 mV

1 0 8 £60 mV

1 1 16 £30mV

A ' ~
1319 N-2 AMTNEDNAIANUDF

S1 S0 F._s (Hz) XTAL/CLKIN®
0 0 1.7 3,579 MHz/2%
0 1 3.4 3,570 MHz/2%°
1 0 6.8 3,570 MHz/2"
1 1 13.6 3.570 MHz/2"®
NOTE

*F,_4 is a binary fraction of the master clock and therefore will vary if the speci-
fied CLKIN frequency 13 altered.

= 1 A4
#1319 N-3 AT INUADNAINIINDIN

¥oudqyaM F1 uag F2

Max Frequency

Max Frequency

S1 S0 for DC Inputs (Hz) for AC Inputs (Hz)
0 0 0.68 0.34
0 1 1.36 0.68
1 0 2.72 1.36
1 1 5.44 2.72

M N-4 AT1ANAIANUINFoIdYaY F1 1az F2

SCF | 81| S0 |F._, (Hz) CF Max for AC Signals (Hz)
1 0 0 1.7 128 x F1, F2 = 43.52

0 0 0 1.7 64x F1,F2=21.76

1 0 1 34 64 % F1,F2 = 43.52

0 0 1 34 32xF1,F2=21.76

1 1 0 6.8 32xF1,F2=43.52

0 1 0 6.8 16 x F1,F2 = 21.76

1 1 1 | 136 16 x F1,F2 = 43,52

0 1 1 13.6 2048 x F1,F2 = 5,57 kHz
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Lnax F1 and F2 (Hz)
125 A 0.076
25A 0.153
40 A 0.244
a0 A 0.367
BDA 0.480
120 A 0.733
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paaNUAMINALA

- RS - 232 1 suiua

- RS-422/458 1 ususua (IC 75176 rﬂu Option)
- ETT CON 34PIN (ET BUS I/O 34PIN)

- 5 Volt Regulator On Board

- 2993 11513 MUV High Voltage meluvoia
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- 14 Adaptor 16VDC (Option)

- ADC/IO(CPU) Wosadi5ude dUNAOUIA0N 8 Channel
- CLCD 14PIN W@i{ﬂﬁWﬁ%}U@ifJ LCD (4 Bit Data)

- RTC #PCF8583P (Option)

- EEPROM fraudiod #2432 31111 (Option)

- 12C IN/OUT SIUIC venenwase /O #PCF8574AP (Option)
- KBI/IO 10 Pin d115Ua0N0 U Keyboard 30 15191116]1! Input /Output Port
- Relay Onboard 5V 18 (Option)

- MCRBO2TTL ‘1‘]%”391'6 Macnetic Card Reader

- Mini Speaker/Buzzer

- I2C BUS(EXPAND)

- PWMI 1sed 50 1%1u Capture/Compare/PWM 371149

- PwM2 Tased 51 1%U Capture/Compare/PWM ffiaeq
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A.MIaAINgazPanvesmnilznou 4-16

A Y o a ' Y o 9/
AT A wamsvmaammmm"lﬂﬂummmmuaNwmﬂuiwaﬂmsﬂ,umu

kW-h
”u‘ﬁ 1 130157 V1 11 P Q VA PF PA F kW-h On

meter
11/8/2006 13:00:00 00:00:00 231 1.8 364 | 204 420 0.873 29.2 50 0.00 0
11/8/2006 13:20:00 00:20:00 231 0.88 148 140 204 0.729 43.2 50 0.03 0.03
11/8/2006 13:40:00 00:40:00 229 0.52 72 97 120 0.593 53.6 50 0.05 0.05
11/8/2006 14:00:00 01:00:00 230 0.44 73 71 101 0.714 44.4 50 0.07 0.07
11/8/2006 14:20:00 01:20:00 232 0.44 70 75 102 0.682 47 50 0.08 0.08
11/8/2006 14:40:00 01:40:00 231 0.44 72 73 102 0.703 453 50 0.10 0.10
11/8/2006 15:00:00 02:00:00 232 0.44 71 75 102 0.686 46.7 50 0.11 0.11
11/8/2006 15:20:00 02:20:00 232 0.4 57 74 93 0.609 52.5 50 0.12 0.12
11/8/2006 15:40:00 02:40:00 231 3.8 328 84 904 0.363 67.7 50 0.17 0.17
11/8/2006 16:00:00 03:00:00 231 1.2 192 196 276 0.697 45.8 50 0.21 0.21
11/8/2006 16:20:00 03:20:00 231 1.12 176 196 264 0.668 48.1 50 0.24 0.24
11/8/2006 16:40:00 03:40:00 230 1.12 168 192 256 0.654 49.1 50 0.29 0.29
11/8/2006 17:00:00 04:00:00 231 1.12 168 192 256 0.65 49.4 50 0.33 0.33
11/8/2006 17:20:00 04:20:00 230 0.4 66 63 92 0.714 44.4 50 0.34 0.34
11/8/2006 17:40:00 04:40:00 231 1.12 164 192 256 0.648 49.6 50 0.36 0.36
11/8/2006 18:00:00 05:00:00 224 2.37 496 | 508 708 0.701 45.5 50 0.52 0.53
11/8/2006 18:20:00 05:20:00 224 2.84 416 | 480 636 0.655 49.1 50 0.67 0.68
11/8/2006 18:40:00 05:40:00 223 3.8 572 | 628 848 0.674 47.6 50 0.85 0.86
11/8/2006 19:00:00 06:00:00 224 3.24 512 | 524 732 0.698 45.7 50 1.00 1.01
11/8/2006 19:20:00 06:20:00 225 3.36 532 | 536 756 0.704 45.3 50 2.71 2.74
11/8/2006 19:40:00 06:40:00 226 2.24 296 | 416 512 0.577 54.8 50 2.87 2.90
11/8/2006 20:00:00 07:00:00 228 2.28 308 | 420 520 0.592 53.7 50 2.97 3.01
11/8/2006 20:20:00 07:20:00 229 2.36 328 | 428 536 0.608 52.5 50 3.08 3.12
11/8/2006 20:40:00 07:40:00 227 1.32 148 | 264 300 0.494 60.4 50 3.13 3.17
11/8/2006 21:00:00 08:00:00 229 2 232 | 396 460 0.508 59.5 50 3.20 3.24
11/8/2006 21:20:00 08:20:00 230 2.15 354 | 342 494 0.721 43.9 50 3.32 3.36
11/8/2006 21:40:00 08:40:00 231 2.43 401 395 566 0.714 44.4 50 3.45 3.49
11/8/2006 22:00:00 09:00:00 232 242 400 | 397 566 0.712 44.6 50 3.58 3.62
11/8/2006 22:20:00 09:20:00 232 2.48 405 | 411 580 0.703 453 50 3.72 3.76
11/8/2006 22:40:00 09:40:00 231 2.48 401 412 577 0.7 45.6 50 3.85 3.90
11/8/2006 23:00:00 10:00:00 231 2.22 358 | 369 517 0.698 45.7 50 3.97 4.02
11/8/2006 23:20:00 10:20:00 232 2.18 349 | 368 510 0.689 46.4 50 4.08 4.13
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11/8/2006 23:40:00 10:40:00 232 2.22 355 | 376 519 0.688 46.5 50 4.20 4.25
11/8/2006 00:00:00 11:00:00 232 2.21 355 | 373 517 0.691 46.3 50 4.32 4.37
12/8/2006 00:20:00 11:20:00 231 1.21 191 206 282 0.682 47 50 4.38 4.43
12/8/2006 00:40:00 11:40:00 232 1.11 176 189 260 0.683 46.9 50 4.44 4.49
12/8/2006 01:00:00 12:00:00 232 1.1 176 186 257 0.69 46.4 50 4.50 4.55
12/8/2006 01:20:00 12:20:00 233 1.1 178 186 258 0.694 46.1 50 4.56 4.61
12/8/2006 01:40:00 12:40:00 233 1.08 174 183 254 0.691 46.3 50 4.61 4.67
12/8/2006 02:00:00 13:00:00 231 1.11 177 187 258 0.688 46.6 50 4.67 4.73
12/8/2006 02:20:00 13:20:00 232 1.12 179 190 262 0.689 46.5 50 4.73 4.79
12/8/2006 02:40:00 13:40:00 232 1.11 177 189 260 0.685 46.8 50 4.79 4.85
12/8/2006 03:00:00 14:00:00 232 1.09 174 185 255 0.686 46.7 50 4.85 4.91
12/8/2006 03:20:00 14:20:00 231 1.08 171 183 251 0.685 46.8 50 4.90 4.96
12/8/2006 03:40:00 14:40:00 230 1.06 166 179 246 0.682 47 50 4.96 5.02
12/8/2006 04:00:00 15:00:00 231 1.03 165 173 240 0.692 46.2 50 5.01 5.07
12/8/2006 04:20:00 15:20:00 230 1.09 174 181 253 0.694 46 50 5.07 5.13
12/8/2006 04:40:00 15:40:00 229 1.11 175 186 256 0.689 46.5 50 5.13 5.19
12/8/2006 05:00:00 16:00:00 231 1.09 175 182 254 0.694 46 50 5.19 5.25
12/8/2006 05:20:00 16:20:00 230 1.1 179 180 255 0.708 44.9 50 5.24 5.30
12/8/2006 05:40:00 16:40:00 228 1.11 179 180 255 0.708 44.9 50 5.30 5.36
12/8/2006 06:00:00 17:00:00 231 1.11 174 190 258 0.678 47.3 50 5.36 542
12/8/2006 06:20:00 17:20:00 231 1.09 177 180 254 0.702 45.4 50 5.42 5.48
12/8/2006 06:40:00 17:40:00 231 2.01 325 | 334 468 0.7 45.6 50 5.53 5.60
12/8/2006 07:00:00 18:00:00 231 2.01 323 | 336 468 0.694 46 50 5.63 5.70
12/8/2006 07:20:00 18:20:00 229 2.33 392 | 365 538 0.734 42.8 50 5.76 5.83
12/8/2006 07:40:00 18:40:00 228 2.23 368 | 353 513 0.724 43.6 50 5.88 5.95
12/8/2006 08:00:00 19:00:00 227 2.11 347 | 332 483 0.724 43.6 50 6.00 6.07
12/8/2006 08:20:00 19:20:00 231 2.05 348 | 323 471 0.735 42.7 50 6.11 6.18
12/8/2006 08:40:00 19:40:00 230 3.01 495 | 487 698 0.714 44.4 50 6.28 6.36
12/8/2006 09:00:00 20:00:00 230 3.08 500 | 508 712 0.703 453 50 6.44 6.52
12/8/2006 09:20:00 20:20:00 231 2.6 536 | 284 604 0.885 27.8 50 6.62 6.70
12/8/2006 09:40:00 20:40:00 230 2.92 580 | 340 672 0.863 30.3 50 6.81 6.89
12/8/2006 10:00:00 21:00:00 234 4.36 828 | 596 1020 0.812 35.7 50 7.08 7.16
12/8/2006 10:20:00 21:20:00 231 2.12 436 | 228 492 0.887 27.5 50 7.23 7.32
12/8/2006 10:40:00 21:40:00 230 1.32 244 188 308 0.791 37.7 50 7.31 7.40
12/8/2006 11:00:00 22:00:00 229 1.44 268 192 332 0.812 35.7 50 7.40 7.49
12/8/2006 11:20:00 22:20:00 230 1.56 312 184 364 0.863 30.3 50 7.50 7.59
12/8/2006 11:40:00 22:40:00 230 1.8 352 | 224 416 0.847 32.1 50 7.62 7.71
12/8/2006 12:00:00 23:00:00 229 6.84 | 1396 | 700 1560 0.894 26.6 50 8.08 8.18
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12/8/2006 12:20:00 23:20:00 230 3.28 664 | 364 756 0.875 28.9 50 8.30 8.40
12/8/2006 12:40:00 23:40:00 229 1.36 | 231 | 209 312 0.740 423 50 8.37 8.47
12/8/2006 13:00:00 24:00:00 228 1.16 99 245 265 0.373 68.1 50 8.40 8.50
12/8/2006 13:20:00 24:20:00 229 1.16 100 | 246 266 0.376 67.9 50 8.44 8.54
12/8/2006 13:40:00 24:40:00 229 0.4 33 85 92 0.363 68.7 50 8.45 8.55
12/8/2006 14:00:00 25:00:00 229 0.44 43 91 101 0.429 64.6 50 8.46 8.56
12/8/2006 14:20:00 25:20:00 229 3.92 342 | 830 900 0.379 67.7 50 8.58 8.68
12/8/2006 14:40:00 25:40:00 229 3.84 665 | 579 882 0.752 41.2 50 8.79 8.90
12/8/2006 15:00:00 26:00:00 230 1.2 198 193 277 0.714 44.4 50 8.86 8.97
12/8/2006 15:20:00 26:20:00 229 3.92 629 | 643 900 0.697 45.8 50 9.07 9.18
12/8/2006 15:40:00 26:40:00 230 3.8 641 597 876 0.730 43.1 50 9.28 9.39
12/8/2006 16:00:00 27:00:00 230 1.76 | 278 | 296 406 0.683 46.9 50 9.37 9.48
12/8/2006 16:20:00 27:20:00 231 1.12 174 | 192 259 0.669 48 50 9.43 9.54
12/8/2006 16:40:00 27:40:00 229 1.12 172 191 257 0.668 48.1 50 9.48 9.59
12/8/2006 17:00:00 28:00:00 230 0.4 62 69 92 0.666 48.2 50 9.51 9.62
12/8/2006 17:20:00 28:20:00 230 1.12 170 | 194 258 0.657 48.9 50 9.56 9.67
12/8/2006 17:40:00 28:40:00 228 3.2 481 | 551 732 0.656 49 50 9.72 9.84
12/8/2006 18:00:00 29:00:00 229 3.16 | 472 | 550 726 0.649 49.5 50 9.88 10.00
12/8/2006 18:20:00 29:20:00 232 3.12 | 481 543 726 0.661 48.6 50 10.03 10.15
12/8/2006 18:40:00 29:40:00 227 3.6 539 | 617 819 0.656 49 50 10.21 10.33
12/8/2006 19:00:00 30:00:00 230 2.84 | 427 | 496 655 0.651 49.4 50 10.35 10.47
12/8/2006 19:20:00 30:20:00 229 2.79 | 424 | 479 641 0.661 48.6 50 10.49 10.62
12/8/2006 19:40:00 30:40:00 231 3.36 512 | 586 778 0.656 49 50 10.66 10.79
12/8/2006 20:00:00 31:00:00 232 3.28 501 575 763 0.655 49.1 50 10.83 10.96
12/8/2006 20:20:00 31:20:00 232 3.24 726 | 208 754 0.961 16.1 50 11.07 11.20
12/8/2006 20:40:00 31:40:00 232 296 | 449 | 521 689 0.651 49.4 50 11.22 11.35
12/8/2006 21:00:00 32:00:00 232 2.24 366 | 371 521 0.701 45.5 50 11.34 11.48
12/8/2006 21:20:00 32:20:00 231 1.32 | 214 | 219 306 0.697 45.8 50 11.41 11.55
12/8/2006 21:40:00 32:40:00 232 1.32 189 | 242 307 0.614 52.1 50 11.47 11.61
12/8/2006 22:00:00 33:00:00 232 324 | 498 | 565 754 0.660 48.7 50 11.63 11.77
12/8/2006 22:20:00 33:20:00 230 2 303 | 348 461 0.655 49.1 50 11.73 11.87
12/8/2006 22:40:00 33:40:00 231 3.14 | 475 | 550 727 0.652 49.3 50 11.89 12.03
12/8/2006 23:00:00 34:00:00 232 1.14 181 194 265 0.681 47.1 50 11.95 12.09
12/8/2006 23:20:00 34:20:00 230 1.11 174 | 188 256 0.677 47.4 50 12.01 12.15
12/8/2006 23:40:00 34:40:00 230 1.09 170 | 185 251 0.674 47.6 50 12.06 12.20
12/8/2006 00:00:00 35:00:00 231 1.11 151 | 208 257 0.586 54.1 50 12.11 12.26
13/8/2006 00:20:00 35:20:00 232 1.04 148 191 242 0.609 52.5 50 12.16 12.31
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13/8/2006 00:40:00 35:40:00 232 1.11 185 180 258 0.714 44.4 50 12.22 12.37
13/8/2006 01:00:00 36:00:00 232 1.06 173 176 247 0.698 45.7 50 12.28 12.43
13/8/2006 01:20:00 36:20:00 233 1.12 181 189 262 0.691 46.3 50 12.34 12.49
13/8/2006 01:40:00 36:40:00 231 1.06 167 180 246 0.679 47.2 50 12.40 12.55
13/8/2006 02:00:00 37:00:00 233 1.08 172 184 252 0.682 47 50 12.45 12.60
13/8/2006 02:20:00 37:20:00 232 1.05 172 173 244 0.703 45.3 50 12.51 12.66
13/8/2006 02:40:00 37:40:00 233 1.09 175 185 255 0.686 46.7 50 12.57 12.72
13/8/2006 03:00:00 38:00:00 234 1.04 166 | 178 244 0.681 47.1 50 12.62 12.77
13/8/2006 03:20:00 38:20:00 231 1.05 137 | 200 243 0.563 55.7 50 12.67 12.82
13/8/2006 03:40:00 38:40:00 231 1.03 138 194 239 0.576 54.8 50 12.71 12.86
13/8/2006 04:00:00 39:00:00 231 1.04 119 | 209 241 0.492 60.5 50 12.75 12.90
13/8/2006 04:20:00 39:20:00 231 1.05 119 | 211 243 0.489 60.7 50 12.79 12.94
13/8/2006 04:40:00 39:40:00 231 1.09 152 | 201 252 0.602 53 50 12.84 12.99
13/8/2006 05:00:00 40:00:00 229 1.05 241 22 241 0.996 5.37 50 12.92 13.07
13/8/2006 05:20:00 40:20:00 229 1.01 113 | 202 232 0.485 61 50 12.96 13.12
13/8/2006 05:40:00 40:40:00 228 2.2 248 | 436 503 0.492 60.5 50 13.04 13.20
13/8/2006 06:00:00 41:00:00 232 2.01 285 | 370 468 0.609 52.5 50 13.13 13.29
13/8/2006 06:20:00 41:20:00 232 3.08 419 | 580 716 0.583 54.3 50 13.27 13.43
13/8/2006 06:40:00 41:40:00 231 2.92 334 | 587 676 0.492 60.5 50 13.38 13.54
13/8/2006 07:00:00 42:00:00 230 2.01 231 | 401 464 0.498 60.1 50 13.46 13.62
13/8/2006 07:20:00 42:20:00 230 2.05 234 | 410 473 0.494 60.4 50 13.54 13.70
13/8/2006 07:40:00 42:40:00 229 2.36 330 | 429 542 0.609 52.5 50 13.64 13.80
13/8/2006 08:00:00 43:00:00 229 222 | 299 | 412 510 0.586 54.1 50 13.74 13.90
13/8/2006 08:20:00 43:20:00 229 3.08 352 | 612 707 0.497 60.2 50 13.86 14.03
13/8/2006 08:40:00 43:40:00 229 1.44 168 | 284 331 0.507 59.5 50 13.91 14.08
13/8/2006 09:00:00 44:00:00 238 2.6 437 | 440 620 0.703 453 50 14.06 14.23
13/8/2006 09:20:00 44:20:00 228 2.12 360 | 325 485 0.741 42.2 50 14.18 14.35
13/8/2006 09:40:00 44:40:00 226 2.62 | 456 | 381 594 0.766 40 50 14.33 14.50
13/8/2006 10:00:00 45:00:00 229 5.6 1041 | 755 1286 0.808 36.1 50 14.67 14.85
13/8/2006 10:20:00 45:20:00 229 5.88 | 1197 | 628 1350 0.885 27.8 50 15.07 15.25
13/8/2006 10:40:00 45:40:00 229 2.12 390 | 291 487 0.800 36.9 50 15.20 15.38
13/8/2006 11:00:00 46:00:00 229 6.52 | 1079 | 103 1497 0.719 44 50 15.55 15.74
13/8/2006 11:20:00 46:20:00 229 1.56 311 178 358 0.867 29.9 50 15.65 15.84
13/8/2006 11:40:00 46:40:00 229 1.52 | 284 | 203 349 0.812 35.7 50 15.75 15.94
13/8/2006 12:00:00 47:00:00 229 5 915 | 694 1148 0.795 37.3 50 16.05 16.24
13/8/2006 12:20:00 47:20:00 229 4.76 944 | 553 1093 0.862 30.5 50 16.36 16.56
13/8/2006 12:40:00 47:40:00 228 1.8 334 | 241 412 0.810 359 50 16.47 16.67
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13/8/2006 13:00:00 48:00:00 230 2.68 567 | 247 618 0.916 23.6 50 16.66 16.86
13/8/2006 13:20:00 48:20:00 230 2.56 501 313 590 0.847 32.1 50 16.82 17.02
13/8/2006 13:40:00 48:40:00 231 0.88 163 122 204 0.800 36.9 50 16.88 17.08
13/8/2006 14:00:00 49:00:00 231 3.05 586 | 395 706 0.828 34.1 50 17.07 17.27
13/8/2006 14:20:00 49:20:00 231 3.33 660 | 401 771 0.854 31.4 50 17.29 17.50
13/8/2006 14:40:00 49:40:00 230 2.84 568 | 328 655 0.865 30.1 50 17.48 17.69
13/8/2006 15:00:00 50:00:00 230 2.94 590 | 336 678 0.868 29.8 50 17.67 17.88
13/8/2006 15:20:00 50:20:00 231 2.1 427 | 234 486 0.875 28.9 50 17.81 18.02
13/8/2006 15:40:00 50:40:00 229 2.94 583 | 342 675 0.862 30.5 50 18.00 18.22
13/8/2006 16:00:00 51:00:00 230 2.88 590 | 306 664 0.887 27.5 50 18.20 18.42
13/8/2006 16:20:00 51:20:00 230 2.85 553 | 356 657 0.840 329 50 18.38 18.60
13/8/2006 16:40:00 51:40:00 231 1.32 | 249 177 306 0.813 35.6 50 18.46 18.68
13/8/2006 17:00:00 52:00:00 228 1.12 | 221 130 256 0.862 30.5 50 18.54 18.76
13/8/2006 17:20:00 52:20:00 230 1.4 279 162 323 0.863 30.3 50 18.63 18.85
13/8/2006 17:40:00 52:40:00 229 2.5 523 | 238 574 0.909 24.6 50 18.80 19.03
13/8/2006 18:00:00 53:00:00 228 4.2 770 | 574 960 0.801 36.8 50 19.06 19.29
13/8/2006 18:20:00 53:20:00 230 3.2 612 | 413 738 0.828 34.1 50 19.26 19.49
13/8/2006 18:40:00 53:40:00 229 3.95 330 | 843 907 0.363 68.7 50 19.37 19.60
13/8/2006 19:00:00 54:00:00 230 3.51 348 | 729 809 0.429 64.6 50 19.48 19.71
13/8/2006 19:20:00 54:20:00 230 4.5 725 | 742 1038 0.697 45.8 50 19.72 19.96
13/8/2006 19:40:00 54:40:00 230 4.75 801 746 1095 0.730 43.1 50 19.98 20.22
13/8/2006 20:00:00 55:00:00 228 3.22 504 | 536 736 0.683 46.9 50 20.15 20.39
13/8/2006 20:20:00 55:20:00 229 3.1 477 | 527 712 0.669 48 50 20.31 20.55
13/8/2006 20:40:00 55:40:00 229 2.4 369 | 409 551 0.668 48.1 50 20.43 20.67
13/8/2006 21:00:00 56:00:00 228 2.1 321 | 357 480 0.666 48.2 50 20.54 20.79
13/8/2006 21:20:00 56:20:00 228 2.33 350 | 401 533 0.656 49 50 20.65 20.90
13/8/2006 21:40:00 56:40:00 231 2.44 368 | 429 565 0.649 49.5 50 20.77 21.02
13/8/2006 22:00:00 57:00:00 230 1.21 185 | 209 279 0.661 48.6 50 20.83 21.08
13/8/2006 22:20:00 57:20:00 232 1.18 180 | 207 274 0.656 49 50 20.89 21.14
13/8/2006 22:40:00 57:40:00 231 1.19 180 | 209 276 0.651 49.4 50 20.95 21.20
13/8/2006 23:00:00 58:00:00 233 1.09 169 190 255 0.661 48.6 50 21.01 21.26
13/8/2006 23:20:00 58:20:00 231 1.11 169 193 257 0.656 49 50 21.06 21.31
13/8/2006 23:40:00 58:40:00 229 1.11 167 192 255 0.655 49.1 50 21.12 21.37
13/8/2006 00:00:00 59:00:00 229 1.1 178 179 253 0.705 45.2 50 21.18 21.43
14/8/2006 00:20:00 59:20:00 230 1.08 165 186 249 0.663 48.5 50 21.23 21.48
14/8/2006 00:40:00 59:40:00 231 1.12 168 197 259 0.648 49.6 50 21.29 21.55
14/8/2006 01:00:00 60:00:00 231 1.11 168 195 257 0.651 49.4 50 21.34 21.60
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14/8/2006 01:20:00 60:20:00 231 1.13 184 186 262 0.701 45.5 50 21.40 21.66
14/8/2006 01:40:00 60:40:00 231 1.09 176 180 252 0.697 45.8 50 21.46 21.72
14/8/2006 02:00:00 61:00:00 232 1.08 151 200 251 0.600 53.1 50 21.51 21.77
14/8/2006 02:20:00 61:20:00 231 1.2 184 | 208 278 0.660 48.7 50 21.57 21.83
14/8/2006 02:40:00 61:40:00 231 1.16 176 | 202 269 0.655 49.1 50 21.63 21.89
14/8/2006 03:00:00 62:00:00 231 1.19 180 | 208 276 0.652 49.3 50 21.69 21.95
14/8/2006 03:20:00 62:20:00 231 1.14 181 192 264 0.684 46.8 50 21.75 22.01
14/8/2006 03:40:00 62:40:00 231 1.08 147 | 202 250 0.586 54.1 50 21.80 22.06
14/8/2006 04:00:00 63:00:00 231 1.09 154 | 200 252 0.609 52.5 50 21.85 22.11
14/8/2006 04:20:00 63:20:00 231 1.1 182 178 255 0.714 44.4 50 21.91 22.17
14/8/2006 04:40:00 63:40:00 231 1.09 177 180 252 0.698 45.7 50 21.97 22.23
14/8/2006 05:00:00 64:00:00 230 2.32 370 | 386 535 0.691 46.3 50 22.09 22.35
14/8/2006 05:20:00 64:20:00 230 1.11 174 187 256 0.679 47.2 50 22.15 22.42
14/8/2006 05:40:00 64:40:00 229 2.01 315 | 337 462 0.682 47 50 22.25 22.52
14/8/2006 06:00:00 65:00:00 230 3.08 501 503 710 0.703 45.3 50 22.42 22.69
14/8/2006 06:20:00 65:20:00 232 1.8 288 | 304 419 0.686 46.7 50 22.51 22.78
14/8/2006 06:40:00 65:40:00 231 2 316 | 338 463 0.681 47.1 50 22.62 22.89
14/8/2006 07:00:00 66:00:00 229 1.56 202 | 295 358 0.563 55.7 50 22.68 22.95
14/8/2006 07:20:00 66:20:00 229 1.95 259 | 365 448 0.576 54.8 50 22.77 23.04
14/8/2006 07:40:00 66:40:00 228 2.16 244 | 429 494 0.492 60.5 50 22.85 23.12
14/8/2006 08:00:00 67:00:00 229 2.32 261 463 533 0.489 60.7 50 22.93 23.20
14/8/2006 08:20:00 67:20:00 231 1.8 279 | 309 417 0.668 48.1 50 23.03 23.31
14/8/2006 08:40:00 67:40:00 230 2.96 455 | 508 683 0.665 48.3 50 23.18 23.46
14/8/2006 09:00:00 68:00:00 230 3.28 497 | 569 756 0.656 49 50 23.34 23.62
14/8/2006 09:20:00 68:20:00 229 5.13 773 | 888 1178 0.655 49.1 50 23.60 23.88
14/8/2006 09:40:00 68:40:00 228 3.09 468 | 528 706 0.661 48.6 50 23.75 24.03
14/8/2006 10:00:00 69:00:00 228 4.2 626 | 727 960 0.651 49.4 50 23.96 24.25
14/8/2006 10:20:00 69:20:00 227 2.94 439 | 504 669 0.655 49.1 50 24.10 24.39
14/8/2006 10:40:00 69:40:00 226 2.12 337 | 342 480 0.701 45.5 50 24.21 24.50
14/8/2006 11:00:00 70:00:00 229 2.08 334 | 341 478 0.697 45.8 50 24.32 24.61
14/8/2006 11:20:00 70:20:00 231 1.32 188 | 241 306 0.614 52.1 50 24.39 24.68
14/8/2006 11:40:00 70:40:00 232 2 305 | 351 465 0.655 49.1 50 24.49 24.78
14/8/2006 12:00:00 71:00:00 232 1.8 287 | 304 419 0.684 46.8 50 24.58 24.87
14/8/2006 12:20:00 71:20:00 229 1.95 302 | 330 448 0.674 47.6 50 24.68 24.98
14/8/2006 12:40:00 71:40:00 229 2.48 347 | 450 569 0.609 52.5 50 24.79 25.09
14/8/2006 13:00:00 72:00:00 228 2.32 371 378 530 0.698 45.7 50 24.92 25.22
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Abstract

The estimation of household energy budget is currently post-payment by monthly record
and billing. This research aims to implement pre-payment electricity meter. Electronic
Kilowatt-hour meter is proposed to compute energy consumption, which is processed
for energy cost by microcontroller, and payment can be automatically deducted
electronic cash from the programmed credit within the smart card. The prototype will be
designed to suit small households rating 15 A maximum or 250 kW-H per month
compiled with IEC 1036 standard for class 1 kilowatt-hour meter with +1% accuracy.
Moreover, the system will enhance utilization in electricity billing and allow customers to
evaluate energy usage in real time.

Keywords: Electricity meter, smart card, microcontroller
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ABSTRACT

For many years, tradilional electromechanical meters have
been the instrument used by utility companies to measure
residential and commercial power consumption. This research
aims to implement prepaid single-phase electric energy
meter. Electronic kilowatt-hour meter uses microcontroller
syslem lo measure walt-hour energy consumption with Smart
Card technology for pre-payment usage confrol. The
prototype will be designed for reliability, ease of use, and
conform to IEC 61036 standard for class 1 kilowatt-hour
meler with+1% accuracy. Moreover, this protolype is an

indispensable instrument for power departments (o reform the

civil power use electricity charge mode and to allow
customers to evaluate energy usage in real time.

Keywords: Electric energy meter, Smart Card
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