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1 GENERAL

1.1PURPOSE
To provide detailed data for evaluating and verifying the PMP4450, with the TI's new
Primary Side Controller UCC28700 for 5V2A adapter, small size 47mmx34mmx15mm.

The photo as below shows this demo board.

1.2REFERENCE DOCUMENTATION
Schematic PMP4450_SCH.PDF
Assembly PMP4450 PCB.PDF
BOM
Promotion tools

1.3TEST EQUIPMENTS
Power-meter: YOKOGAWA WT210
Multi-meter(current): Fluke 8845A
Multi-meter(voltage): Fluke 187
AC Source: Chroma 61530
Electronic load: Chroma 63105A module

Testing demoboard

2 INPUT CHARACTERISTICS
Efficiency is tested on USB-end
Otherwise Specified, the test is under the condition with

100cm cable




2.1STANDBY POWER
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2.2EFFICIENCY DATA
Notes: efficiency test is based USB port
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2.3INPUT CURRENT

Vin(Vac)

Freq(Hz)

lin(Arms) Pass/Fail
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2.4INPUT INRUSH CURRENT
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Vin:264Vac lo: 2A

Ch4: Input inrush current 2A/div

Chl: Input bulk CAP voltage 100V/div

3 OUTPUT CHARACTERISTICS

3.1STARTUP TIME
Input voltage Output current Startup time Pass/Fail
115Vac 2A 1.044S
230Vac 2A 528mS

TekZIE

([ 00 7 @ o ' j[400ms

0255020

250k S J[zagﬁ 2014

10k £ 2.0V

Vin:115Vac lo: 2A

Chi1: MOSFET's drain voltage, 100V/div

Ch2: output voltage, 2V/div
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Vin:230Vac lo: 2A
Ch1: MOSFET's drain voltage, 100V/div Ch2: output voltage, 2V/div

3.2RIPPLE VOLTAGE

Input voltage Output current Ripple voltage Pass/Fail
115Vac 0.5A 30mV
115Vac 1A 58mV
115Vac 1.5A 80mV
115Vac 2A 78mV
230Vac 0.5A 30mV
230Vac 1A 50mV
230Vac 1.5A 72mV
230Vac 2A 96mV

Test with 60cm cable and 1uf capacitor
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Vin:115Vac lo: 0.5A
Ch1: output ripple voltage, 50mV/div
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Vin:115vVac lo: 1A

Chl: output ripple voltage, 50mV/div
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Vin:115Vac lo: 1.5A
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Ch1l: output ripple voltage, 50mV/div

Chl: output ripple voltage, 50mV/div
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Vin:115Vac lo: 2A
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Vin:230Vac lo: 0.5A

Ch1l: output ripple voltage, 50mV/div
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Vin:230Vac lo: 1A
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ICh1: output ripple voltage, 50mV/div
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Vin:230Vac lo: 1.5A
Ch1l: output ripple voltage, 50mV/div
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Vin:230Vac lo: 2A
Ch1l: output ripple voltage, 50mV/div

3.3DYNAMIC RESPONSE

.'-2..'-‘.‘.5:".‘.":7'.-.';\.'\ . J~7.':“.’c """""" T . . .’h::'m::“.vmw . . j‘;‘.‘...:m';-..,:a:ﬁ
et il A T s S mErsmntRrm . .

e e

wteddhmui

- : 4.00ms 250k Fh " ]

@ 1oomy [ 2 10k A 740mé .
E] PHE =B =AE 198H 2014

- = 5.09W 5.09 5.09 5.09 15: 24: 02

@t 5.21W 5.21 5.21 5.21

Input voltage Output current Max voltage Min voltage
115Vac 20%-50% of full load 5.21V 5.09vV
115Vac 10%-90% of full load 5.32Vv 5.00V
230Vac 20%-50% of full load 5.21Vv 5.09Vv
230Vac 10%-90% of full load 5.3V 4.98V

Tek T

Ch1: output voltage
Ch2: output current, 0.5A/div

Vin:115Vac test condition: 20%-50% of full load, 0.25A/us, 10ms cycle, 60cm cable
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Vin:115Vac test condition: 10%-90% of full load, 0.25A/us, 10ms cycle, 60cm cable
Ch1: output voltage
Ch2: output current, 1A/div
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Vin:230Vac test condition: 20%-50% of full load, 0.25A/us, 10ms cycle, 60cm cable
Chl: output voltage

Ch2: output current, 0.5A/div
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Vin:230Vac test condition: 10%-90% of full load, 0.25A/us, 30ms cycle, 60cm cable
Ch1: output voltage
Ch2: output current, 1A/div




3.40UTPUT VOLTAGE PROTECTION

CONDITIONS
Protection voltage (V) Pass/Fail
Vin (Vac)
115&230 5.90
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Vin: 115Vac  OVP: 5.90 V
CH1: Vds voltage of MOSFET, 100V/div
CHZ2: output voltage, 50mV/div

3.50UTPUT SHORT PROTECTION
Input voltage Output short protection

115&230Vac Hiccup up mode
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Vin:115Vac

CH1: Vds of MOSFET, 200V/div  CH2: vdd, 10V/div
CHA4: output current, 1A/div
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Vin:230Vac
CH1: Vds of MOSFET, 200V/div  CH2: Vdd, 10V/div
CH4: output current, 1A/div

4 IV CURVE
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5 THERMAL TEST

5.1. Thermal test with case at Ta=25°C

Temp record
90VAC 50Hz ,Ambient:25C 264VAC 60Hz, Ambient:25C
Thermal Record Time CV5V Record Time CVBV
Coupler |Name Pos
Channel 15:00~16:40 2.4A 16:40~17:40 2.4A
11 Input cap C1 62.7°C 57.6°C
15 Input cap C2 66.7°C 61.6°C
3 Input inductor L1 65.9°C 57.8°C
Schonounous MOSFET |Q2 53.1°C 53.1°C
Transformer T1 Core 722°C 70.6°C
Transformer T1 Winding 79.1°C 76.1°C
17 Power Switch Q1 709°C 71.1°C
Output cap C5 56.4°C 55.7°C
Output cap C3 60.9°C 60.3°C
13 Output rectifier D2 58.6°C 58.4°C
16 Rect. Bridge diode DB1 68.7°C 59.9°C
10 uCC28713 Ul 67.4°C 66°C
4 UCC24610 U2 55.8°C 55.3°C
actual Ta Ta=25°C Ta=25°C
5.2. Thermal test with case at Ta=45°C
Temp record
90VAC 50Hz ,Ambient:45°C 264VAC 60Hz,Ambient:45°C
Thermal Record Time CVsV Record Time CV5V
Coupler |Name Pos
Channel 14:00~15:00 2.4A 16:10~17:10 2.4A
11 Input cap C1 67.5¢C 63.2<€
15 Input cap C2 71€ 66.3<€
3 Input inductor L1 71.9€ 63.5€
Schonounous MOSFET |Q2 68.4<C 68<€
Transformer T1 Core 79.4€ 76.7€C
Transformer T1 Winding 85.1<¢ 77
17 Power Switch Q1 73€ 73€
Output cap C5 63.9€ 63.7€
Output cap C3 67.8€ 67.2<€
13 Output rectifier D2 66.4€C 66.2€
16 Rect. Bridge diode DB1 73.1€ 64.9€
10 UCC28713 Ul 71.9€ 70.2<€
4 UCC24610 U2 64.7€ 64.3<€
actual Ta Ta=45.5°C Ta=46. 8°C




6 EMI Test
6.1 Conduction emission

EMI TEST REPORT

------------------------------------------------------------------------------------------- paranieter

EUT:
Test equipment:KH3939
SN: 1139203

Step[MHz)
0.002
0.010
0.025
0.075
0.150

Organization: Tl Operator: frank

Place: Time: 201449181 3:35

Detector: PE+AY Testtime[ms]: 20

Limit: EN5hD22-3-1G Transductor[PKJAY]: PK1 | AV

Remark:
---------------------------------------------------------------------------------------------------- freq, step
Start{MHz] End{MHz]

0.150 2.000

2.000 10.000

10.000 30.000

30.000 100.000

100.000 300.000
---------------------------------------------------------------------------------------------------- scan result
dBu¥Y

0.150 MHz

0.50  1.00 .00 10.00

50.00 100.00

300.000 MHz

Vin: 230Vac, Line,

lo: 2A

Test condition: 1m cable with 2.5R load resistor
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TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
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