EV103-N-00A

Offline Inductor-Less Controller
Evaluation Board

The Future of Analog IC Technology -
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

Evaluation Board Report

5V 0.3W ACDC power supply

Design Specs Value Unit
Input Voltage 85-265 VAC
Output Voltage 5 VDC
Output Current 60 mA
Isolation No
MPS IC MP103GN
o Wall Switches and Dimmers
) ) e Z-Wave Device and ZigBee Device
Application for Home Automation
o Standby Power for General Off-line Applications
Document Number | EBXXX
Author Application Engineering Department
Date Nov, 2014
Revision 1.0

Design Summary

EV103-N-00A evaluation board provides a reference design for a universal offline inductor-less power
supply with 5V, 60mA output. It contains the complete specification of the power supply, a detailed
circuit diagram, the entire bill of materials required to build the power supply, drawing of the power
inductors and transformers, and test data of the most important performance.
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mp5o EV103-N-00A — OFFLINE INDUCTOR-LESS CONTROLLER EV BOARD
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

DESCRIPTION FEATURES

Universal AC Input (85Vac-305Vac)
Inductor-Less
Less than 100mW Standby Power

Excellent EMI %?
Maximum Efficiency

r\Voltage .5V to 15V
oad R

The MP103 is a good efficiency off-line linear
regulator that directly steps down the AC line
voltage to a regulated DC voltage. It provides a
simple solution to provide a bias voltage to any
ICs in the off-line application. Off-line linear
regulator is designed to replace the
conventional switching converter; it features no
inductor required, low EMI noise and low BOM
cost.

MP103 features as a controller that supports to
drive low cost bipolar junction transistor.MP103
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(OTP), VB Over Voltage Protec QVP), VB
Short to GND Protection, d Protection
(OLP), Short Circuit Protecti P), MP103 i
available in the SOIC €.
ELECTRICAL S ICATION

Parameter | Symbol | (Vatue \ |Units
Supply VoltageH | Vi | 85~265" | VACH
OutpGtVoltage |  Vair 5 N
oty Cirent | gn ™ |80 _I'wA
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PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
EVALUATION BOARD SCHEMATIC
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EV103-N-00A — OFFLINE INDUCTOR-LESS CONTROLLER EV BOARD

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
EV103-N-00A BILL OF MATERIAL

Qty | Ref Value Description Package Manufacture | Manufacturer_PN
1 |BDL| MB6S | Diode;600V:0.5A; SoIC-4 Taiwan MB6S
Semiconductor

1 | c1| 4a70uF géev‘ftro'y“c Capacitor; DIP Jianghai CD287-25V470

1| c2| 4amF fg\r/‘?‘m'c Capacitor; 0805 Murata s&@lBR6}\C475KA88L
Ceramic Capacitor;

1| c3 1nF TV TR 0603 Murata ® kRMlB}@lé&lOZKAOl
Electrolytic Capacitor; . .

1 | c4 4TUF | v DIP J%nsg% co@sw
Ceramic Capacitor; \@ & \\}K/

1 | c5 | 00nF | ST 0603 ION 0 OEQ 04K160T
Ceramic Capacitor;

1 | ce 200F | 5oV NPO: 0603 HHEC WNZOO}@%{F
Film Capacitor; . \2\>D

1 [oxa| o0nF | ood SR Dl@ Kam&\) PX104K@L 70D9R

1 | o1 | 3DD4802A | BIT,750V,1.5A: TO-220F “Huawei 3DD4802A) |

1 | Rl 10Q Film Resistor;5%; | 1206 Yageo [RC1206JR-0710R

1 | R2 2kQ Film Resistor;5%; 1206( (| Royalohm ¢ |\1206F2001T5E

2 | ¥ 102k | Fim Resi{o\\}%; o&{s Yage \R>\O€03FR-O710K2L

1 | R4 | 30.9kQ | Film Resistor;1%; 0603 ) Yageo RC0B03FR-0730K9L

1 | RF 10Q | Resistor;5%;1W DIP” | Bangdayuan’ | 10 Ohm/iw

1 |RTL| 10kQ | NTC Resistor;5%; DIP | Shiheng MF52A103J3470F
TVR10431KSY,

1 | RV 275Vaé C ovama, L DIP ﬁTKS TVR10431KSY

1 | ur | mp103" | Offline Regulator SOICBE. MPS MP103GN
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mp5o EV103-N-00A — OFFLINE INDUCTOR-LESS CONTROLLER EV BOARD
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

EVB TEST RESULTS

Performance waveforms are tested on the evaluation board.
Vout =5V, lour = 60mMA, Ta = 25°C, unless otherwise noted.
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mpso EV103-N-00A — OFFLINE INDUCTOR-LESS CONTROLLER EV BOARD
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.
Vout =5V, lour = 60mMA, Ta = 25°C, unless otherwise noted.

Output Ripple Output Ripple Load Transient
115Vac, 5V/60mA 230Vac, 5V/60mA 115Vac, 5V, 0 to 60mA
VIN : WWW
Vin_f
100V/div.
" : : : :
sv/div. 2F S 5v/(;i/VB
V .
10mv%i’\z- 10mV%iJvT.3

20ms/div.

Load Transient
230Vag, 5V, 0 to 60mA

. i Il
: A I ' N
Vin_H 4 Vin_H
100V/div. 100V/div. ™
Vour W
10mV/div.
Vi Ve
B | 5Vidiv. o}
5V/div. %} .

Vouyr :
2VId|v.3“

: : 1 ) o - : 1
H h d H h : 0 iv. 4] ; B B T > ; B ; ZOOmA%LIJVT‘ ; H ; ; v 4
@V(s/div. @ 40msgiv. 40ms/div.

er Lo Short Circuit
rotectio covery tection Recovery Protection Entry
115Vac 115Vac

loyt
50mA/div. |

. - R TET T T1X T sA AR v
VIN VIN
100V/div.If 100V/div.™
4 ViN 1 f
100V/div.[; J A : :
SR : - L
Ve S T S Vg | : T . S
5V/div. Vg : Lo : 5Vidiv. 7 L : : :
Bk e SRRTTRTEES S VOUTB\' e — - e
Vour Voord | : 2V, N o
2V/div. 2V/div. : brerns . e o]
loy oufj- : Co : loyt :
200mA/div. e el 200mA/div. b e —— 200mA/div.PE L
40ms/div. 40ms/div. 20ms/div.
EV103-N-00A Rev.1.0 www.MonolithicPower.com 7
3/31/2015 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

Preliminary Specifications Subject to Change © 2015 MPS. All Rights Reserved.



mp5o EV103-N-00A — OFFLINE INDUCTOR-LESS CONTROLLER EV BOARD

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.
Vout =5V, lour = 60mMA, Ta = 25°C, unless otherwise noted.
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EV103-N-00A — OFFLINE INDUCTOR-LESS CONTROLLER EV BOARD
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

mes

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.
Vout =5V, lour = 60mMA, Ta = 25°C, unless otherwise noted.
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mp5o EV103-N-00A — OFFLINE INDUCTOR-LESS CONTROLLER EV BOARD
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.
Vour =5V, lour = 60mA, T4 = 25°C, unless otherwise noted.
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PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
PRINTED CIRCUIT BOARD LAYOUT
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Figure 2 — Top Layer
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PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
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mp5o EV103-N-00A — OFFLINE INDUCTOR-LESS CONTROLLER EV BOARD
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

QUICK START GUIDE
1. Preset Power Supply to 85V <V )y < 265V.

2. Turn Power Supply off.
3. Connect the Line and Neutral terminals of the power supply output t nd N ports.
4. Connect Load to VO and GND ports. W
5. Turn Power Supply on after making connections. %@
Contact Information &
To request this evaluation board, please refer to your lo offices whi

http://www.monolithicpower.com/Companv/Contact-Jd@

Disclaimer

Monolithic Power Systems (MPS) rese
products without notice. The applicatio : ~a
information included herein is provideo ign ai e r@o
makes no warranties with respe i ~ yimplied’warranties of
merchantability or non-infringeme [

MPS cannot assume respao n' ‘ uitry entirely embodied in a
MPS product. No circuit patent’li

chance

NOTICE: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.
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