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1 Startup

1.2 Startup load current = 2A

Input voltage = 165VAC
Load current =2.0A

Fy
Measure P1:freq{C1) P2--- P3--- P4:--- P5--- PB:---
value =
status &

3 ; C1]DC
10.0 msidiv] Stop 13.25V
250MS 25 MSis]Edge Positive

Input voltage =230VAC
Load current =2.0A
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load current

Measure P1:freq({C1) P2:--- P3:--- P4:--- P5:--- PB:---
value
status &

5.00 Vidiv Sto
-15.00 ¥ ofst 200MS 10 MSis}Edge

Input voltage =275VAC
Load current = 2.0A

Measure P1:freq(C1) B2:2+ P3--- P4--- P&--- PG---
value
status &
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1.3 Startup load current = 3.5A (maximum peak output power)

Input voltage = 165VAC
Load current = 3.5A

Measure P1:freq(C1) P2:--- P3---

value
status &

Input voltage = 230VAC
Load current = 3.5A

P4---

load current i

Measure P1:freq{C1) P2--- P3:---

value
status &

5.00 Vidiv
-15.00 V ofst

Input voltage =275VAC
Load current = 3.5A

Pd:---

PE:---
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Measure P1:freq(C1) P2:--- P3:--- P4--- P5=-- P&:---
value
status EY
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2 Shutdown

Input voltage = 230VAC
Load current =2.0A

Measure P1:freq{C1) P2--- P3--- P4--- P5--- PB---
value d
status &

imebase -

5.00r
2.50 MS

Input voltage = 230VAC
Load current = 3.5A

—

output-volt + +
i i 4

Measure P1:freq(C1) P2--- P3:--- P4--- P5:--- PB:---
value
status &

250MS 50MSisjEdge Negative
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3 Efficiency

PMP10121_RevB
efficiency

==p==\/in=230VAC
== \/in=165VAC
et \/IN=275VAC

efficiency [%]

0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Output Power [W]

4 Load regulation

PMP10121_RevB
Load Regulation

21.60
21.58
21.56
21.54
2152
21.50

52148

<2146

22144
21.42
21.40
21.38
21.36
21.34
21.32
21.30

g \/iN=230VAC
=== \/in=165VAC

e Vin=275VAC

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Output Power [W]
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5 Control Loop Frequency Response

180

Phase

H|
.
dB
'-" iy | :
3_Vin=325VDC-Phase
T:B=J§\\ %%\
Riiii RS
i T ~— \%} Jea
8 : \\\\\ \’\\)A /
U
’C%"\
ol- | |
©F | |
100 Frequency i

Output power  =22V@3.5A

Input voltage =180VvVDC
Phase margin =75°
Bandwidth = 1.2kHz

Output power = 22V@3.5A
Input voltage =325vDC
Phase margin =72°
Bandwidth =1.7kHz

Output power = 22V@3.5A
Input voltage =389VvDC
Phase margin  =72°
Bandwidth = 1.8kHz
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6 Switch Node

6.1 Switch Node load current = 2A

Input voltage =180VDC
Load current =2.0A

Measure P1:freq{C1) P2--- P3--- P4:--- P5--- PB:---
value 116.70618 kHz
status v

Input voltage = 325VDC
Load current =2.0A

A \’“*—W/\ Hevseemmets, .

SN [«
1
A
Measure P1:freq(C1) P2:--- P3:--- P4--- P& -- PB:---
value 115.43772 kHz
status v
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Input voltage = 375VDC
Load current =2.0A

SN
TS
~
" H"‘J F-'J W 5
Measure P1:freq{C1) P2--- P3--- P4:--- P5--- PB---
value 121.54742 kHz
status v

6.2 Switch Node load current = 3.5A (maximum peak output power)

Input voltage = 165VAC
Load current = 3.5A

Measure P1:freq{C1) P2--- P3:--- P4--- P5--- PB:---
value 80.799 kHz
status v
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Input voltage = 180VDC

Load current = 3.5A

|

Measure P1:freq{C1) P2--- P3:--- P4:- P5--- PB:---
value 7095319 kHz
status v

Input voltage = 325VDC
Load current = 3.5A

SN
c1
A
Measure P1:freq({C1) P2--- P3--- P4--- P&--- PB---
value 103.14853 kHz
status v
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Input voltage =389VDC
Load current = 3.5A

A

b
SN
SN
F Y
Measure P1:freq({C1) P2--- P3--- P4:--- P5:--- P6:---
value 112.08294 kHz
status v

2.00 psidivj Auto gV

50.0 kS .5 GSisjEdge  Negative
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7 Switch Node secondary side

Input voltage =389VDC
Load current = 3.5A

-~

Measure P1:freq(C1)
value 340.76 MHz
status A

Input voltage = 389VDC
Load current =2A

I—— 1
PR OO .3 IO O OO 120 " O

i secondary. iinding H i

Measure P1:freq{C1) P2--- P3:--- P4:--- P5--- PB---
value 295.2 MHz
status A
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8 Output ripple voltage

Input voltage = 325VDC
Load current = 3.5A

SN i <
c1
c4)
a
Measure P1:freq(C1) P2--- P3--- P4:--- P5--- PB:---
value 103.18309 kHz
status v

Load current = 2.0A

AW T w

SN le

ci : 5 S—

oui: ut voltage

12

Measure P1:freq{C1) P2--- P3--- P4--- P&--- PB---

value 115.58835 kHz
status v

200 Vidiv
2000V ofst
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9 Load Transients

Input voltage = 230VAC
Load current = 0.05A to 3.5A

Measure P1:freq{C1) P2--- P3--- P4:--- P5:- - - P6:---
value 120.075161 Hz
status A

: ) imehase  -40 pg [Trigger (EHEN
500 miidiv 2.00 msidiv] Stop 1.73A
-1.0000% 200MS 100 MSisjEdge  Positive
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10 Thermal Analysis

The images below show the infrared images taken from the FlexCam after 15min at 2.0A and at 3.5A output load.

Input voltage = 230VAC

Output power = 44W (22V@2.0A)
Ambient temperature = 25°C

No heatsink, no airflow

—70.1
65
60
55
Name Temperature
50 Resistor R2 66.0°C
45 Mosfet Q1 61.0°C
40 Transformer T1 52.9°C
Diode D3 69.9°C
35
30
-27.3
L&
IR20150123_0537 230VAC 22V@2.0A.is2
Input voltage =230VAC
Output power  =77W (22V@3.5A)
Ambient temperature = 25°C
No heatsink, no airflow
—91.1
84
77
70
Name Temperature
63 Resistor R2 79.7°C
56 Mosfet Q1 67.1°C
|49 Transformer T1 56.8°C
Diode D3 91.1°C
42
35
~-274
L&

IR20150123_0536.is2
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11 EMI Measurement

The graph below shows the conducted emission EMI noise and the EN55022 Class-B Quasi-

Peak limits (measurement from the worst case line). The load was connected to a LISN and an

isolation transformer; the load was a power resistor, while the input voltage was 230Vac.The

receiver was set to Quasi-peak detector, 10 KHz bandwidth.
The negative terminal of the converter has not been connected to the ground of the LISN.

% REBL 10 kHz RF Att 0 dB
¥ Ref Luvl VB 100 kHz
90 dBuv SWT 20 s Urii dB iV
=1
tREF 107| dBy 1| fiHz 10 MHz
Bl
70
[~
e
ENGEDR2
Bl -
5|
41 —1
30—,
21l i
11
i
Center 2.121320344 MHz Span 29.85 MHz
Date: 26.JAN.2015  15:02:33
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