Test Report: PMP40381
1 Phase AC Input, 5W 4 Rail Outputs Reference Design for E-
meter

Jﬁi TEXAS INSTRUMENTS

Description

» The reference design was designed for the 1 phase smart meter application. It uses the UCC28600
guasi-resonant flyback controller to generate 4 isolated 5W rails from a wide input from 85VAC to
300VAC. The design has good line and load regulation and perfect protection feature.
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1 Test Prerequisites

1.1 Voltage and Current Requirements

Table 1. Voltage and Current Requirements

PARAMETER SPECIFICATIONS

2 An IMPORTANT NOTICE at the end of this Tl reference design addresses authorized use, intellectual property matters and other
important disclaimers and information.
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Input voltage range

85Vac-300Vac

Output voltage VO1

SV

Output current 101

0.15A

Output voltage VO2

SV

Output current 102

0.03A

Output voltage VO3

12v

Output current 103

0.3A

Output voltage VO4

5V

Output current 104

0.06A

1.2

Required Equipment

Chroma programmable AC source 61503

Digital power meter WT210

Tektronix digital phosphor oscilloscope DPO3054

Chroma DC electronic load 6314A

2 Testing and Results

2.1 Efficiency Graphs
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2.2 Efficiency Data

Vin
(Vdc)

Pin (W)

V1 (V)

lo_V1(A)

V2 (V)

lo_V2 (A)

V3 (V)

lo_V3 (A)

V4 (V)

lo_V4 (A)

Effi (%)

85

6.601

4.984

0.146

5.018

0.030

12.049

0.302

4.969

0.058

72.8
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115 6.560 4.984 0.146 5.020 0.030 12.049 0.302 4.969 0.058 73.3
150 6.592 4.984 0.146 5.020 0.030 12.049 0.302 4.969 0.058 72.9
180 6.642 4.984 0.146 5.020 0.030 12.049 0.302 4.969 0.058 72.4
230 6.764 4.984 0.146 5.020 0.030 12.049 0.302 4.969 0.059 71.1
264 6.877 4,984 0.146 5.020 0.030 12.048 0.300 4.969 0.058 69.6
300 7.028 4.984 0.146 5.020 0.030 12.048 0.299 4.969 0.059 67.9

2.3 Thermal Images

Top View, Vin: 230V AC, Full load

Bottom View, Vin: 230V AC, Full load

2.4 Dimensions

43,5 (mm>
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3 Waveforms
3.1 Output Voltage Ripple
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Vin:115Vac, V1 V2 V3 V4 full load
Ch1: V1ripple

Vin: 264Vac, V1 V2 V3 V4 full load
Ch1: V1ripple
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Vin:115Vac, V1 V2 V3 V4 full load
Chl: V2 ripple
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Vin: 264Vac, V1 V2 V3 V4 full load
Chl: V2 ripple
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Vin:85Vac, V1 V2 V3 V4 full load
Ch1: V3 ripple

Vin: 115Vac, V1 V2 V3 V4 full load

Ch1: V3 ripple
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3.2 Start-up and s
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Vin: 230Vac, V1 V2 V3 V4 full load start up Vin: 230Vac, V1 V2 V3 V4 full load shut down
Ch1: V1 voltage Ch1: V1 voltage
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Vin: 230Vac, V1 V2 V3 V4 full load start up Vin: 230Vac, V1 V2 V3 V4 full load shut down
Ch1: V2 voltage Ch1: V2 voltage
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Vin: 230Vac, V1 V2 V3 V4 full load start up Vin: 230Vac, V1 V2 V3 V4 full load shut down
Chl: V3 voltage Ch1l: V3 voltage
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Vin: 230Vac, V1 V2 V3 V4 full load start up
Chl: V4 voltage

Vin: 230Vac, V1 V2 V3 V4 full load shut down
Ch4: V3 voltage
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.
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