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1 Photo

The photographs below show the PMP20315 Rev A assembly. This circuit was built on a PMP20315 Rev A
PCB.
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2 Cross regulation

Vin(V) Pin(W) | Voutl(V) | lout1(A) | Vout2(V) | lout2(A)
90 7.48 12.18 0.45 4.24 0.05
90 7.21 12.18 0.45 4.38 0.00
90 0.40 13.31 0.00 3.46 0.05
90 0.20 12.23 0.00 4.14 0.00
Vin(V) Pin(W) | Vout1(V) | lout1(A) | Vout2(V) | lout2(A)
115 7.33 12.22 0.45 4.25 0.05
115 7.09 12.21 0.45 4.39 0.00
115 0.44 13.48 0.00 3.53 0.05
115 0.23 12.23 0.00 4.13 0.00
Vin(V) Pin(W) | Vout1(V) | lout1(A) | Vout2(V) | lout2(A)
138 7.32 12.22 0.45 4.25 0.05
138 7.07 12.22 0.45 4.39 0.00
138 0.51 14.14 0.00 3.77 0.05
138 0.25 12.22 0.00 4.11 0.00
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3 Converter efficiency

The efficiency data is shown in the table and graph below.

Vin(V) Pin(W) | Voutl(V) | loutl(A) Vout2(V) | lout2(A) | Pout(W) | Eff(%)
90 7.48 12.18 0.45 4.24 0.05 5.68 | 75.96%
90 7.21 12.18 0.45 4.38 0.00 5.48 | 76.02%
90 6.41 12.18 0.40 4.37 0.00 4.87 | 76.01%
90 4.86 12.16 0.30 4.35 0.00 3.67 | 75.61%
90 3.31 12.17 0.20 4.34 0.00 244 | 73.73%
90 1.74 12.14 0.10 4.30 0.00 1.21 | 69.94%
90 0.40 13.31 0.00 3.46 0.05 0.17 | 43.25%
90 0.20 12.23 0.00 4.14 0.00 0.00 0.00%

Vin(V) Pin(W) | Voutl(V) | loutl(A) Vout2(V) | lout2(A) | Pout(W) | Eff(%)
115 7.33 12.22 0.45 4.25 0.05 570 | 77.72%
115 7.09 12.21 0.45 4.39 0.00 549 | 77.46%
115 6.34 12.20 0.40 4.38 0.00 4.88 | 76.97%
115 4.84 12.18 0.30 4.35 0.00 3.68 | 75.99%
115 3.30 12.18 0.20 4.34 0.00 244 | 74.04%
115 1.79 12.15 0.10 4.30 0.00 1.22 | 67.92%
115 0.44 13.48 0.00 3.53 0.05 0.18 | 40.26%
115 0.23 12.23 0.00 4,13 0.00 0.00 0.00%

Vin(V) Pin(W) | Voutl(V) | loutl(A) Vout2(V) | lout2(A) | Pout(W) | Eff(%)
138 7.32 12.22 0.45 4.25 0.05 570 | 77.91%
138 7.07 12.22 0.45 4.39 0.00 550 | 77.78%
138 6.31 12.20 0.40 4.38 0.00 4.88 | 77.34%
138 4.84 12.19 0.30 4.36 0.00 3.68 | 76.11%
138 3.31 12.18 0.20 4.34 0.00 2.44 | 73.79%
138 1.83 12.15 0.10 4.30 0.00 1.22 | 66.32%
138 0.51 14.14 0.00 3.77 0.05 0.19 | 36.97%
138 0.25 12.22 0.00 4.11 0.00 0.00 0.00%
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4 Thermal Images

The thermal images below show a top view and bottom view of the board. The ambient temperature was
20°C with no forced air flow. The outputs were at 12V/0.45A ; 5V/0.05A loads.

- Top side Vin : 90Vac

NO.1

46.8
- 46
- 44
- 42
- 40
- 38
- 36
- 34
- 32
- 30
- 28
- 26
- 24
236

Spot analysis Value

Amb Temperature 24.9°C

Area analysis Value

D1Max 56.4°C

Q1Max 47.8°C

UlMax 50.3°C

T1Max 39.3°C
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- Top side

Vin : 115Vac
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Spot analysis Value
Amb Temperature 25.2°C
Area analysis Value
D1Max 57.0°C
Q1Max 47.8°C
UlMax 47.8°C
T1Max 44.6°C
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- Top side

Vin : 138Vac

Spot analysis Value
Amb Temperature 26.6°C
Area analysis Value
D1Max 55.9°C
Q1Max 48.9°C
UlMax 45.4°C
T1Max 43.9°C

NO.1
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5 Startup

The output voltages at startup are shown in the images below.

5.1.1 Start Up @ 90Vac: 12V/0A ; 5VI/O0A,
Channel 2 : 12V ; Channel 3 : 5V
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value - 9.405V 3.130V 150 mV 667 mV
status : A
2.00 Vidiv i Vidiv
-6.00 V offset -3.000 V ofst 500kS 50.0MS/s Edge Positive

5.1.2 Start Up @ 90Vac: 12V/0.45A ; 5V/0.05A,
Channel 2 : 12V ; Channel 3 : 5V

" N TELEDYNE LECROY
Everywhereyoulook™
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i
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value — 9.443 V 3.268 V 150 mvV 667 mV
status

200Vidv|  1.000 Vidiv 500ms/div Stop  6.00V
-6.00 V offset -3.000 V ofst 500kS 10.0MS/s Edge Positive
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5.1.3 Start Up @ 115Vac: 12V/OA ; 5V/IO0A,
Channel 2 : 12V ; Channel 3 : 5V
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value - 9.417 V 3.131V 150 mv 667 mV
status A

=l Timebase-2.00 ms] Trigger [CEES
2.00 Vi 1.000 Vidi 1.00 ms/div Stop 6.00V
-6.00 V offset -3.000 V ofst 500kS 50.0MS/s Edge Positive

5.1.4 Start Up @ 115Vac: 12V/0.45A ; 5V/0.05A,
Channel 2 : 12V ; Channel 3 : 5V

" MW TELEDYNE LECROY
Everywhereyoulook

¥

,/

Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value - 9.471 V 3.273 V 150 mv 667 mV

ebase-10.0

500 ms/dv Stop 600V

2.00 Vidiv |
-6.00 V offset -3, 500kS 10.0MS/s Edge Positive
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5.1.5 Start Up @ 138Vac: 12V/OA ; 5VIO0A,
Channel 2 : 12V ; Channel 3 : 5V
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value - 9.421 V 3.135V 150 mv 667 mV

¢ ebase-2.00 msf Trigger [CBES
2.00 Vidiv iv 1.00 ms/div Stop 6.00V
-6.00 V offset -3 V ofs! 500kS 500MS/s Edge Positive

5.1.6 Start Up @ 138Vac: 12V/0.45A ; 5V/0.05A,
Channel 2 : 12V ; Channel 3 : 5V

"“ TELEDYNE LECROY

Everywhereyoulook™

Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value — 9.495 V 3.283 V 150 mvV 667 mV
status

=

2.00 Vidiv | 1.000 Vidiv

-6.00 V offset -3.000 V ofst

Page 10 of 16 Power Management Solutions



06/29/2016 i
PMP20315 Rev A Test Results m{;%&‘ﬁ%ms

6 Turnoff

The output voltages at turnoff are shown in the images below.

6.1.1 Turnoff @ 90Vac: 12V/0A ; 5V/0A
Channel 2 : 12V ; Channel 3 : 5V
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value - 6.108 V 1.561 V 150 mV 667 mV
status A
Cc3 EREED Timebase -400 msf Trigger CRES
2.00 Vidiv /idiv) Roll 200 ms/div Stop 6.00V

-6.00 V offset - V ofs 500kS 250kS/s Edge Negative

6.1.2 Turnoff @ 90Vac: 12V/0.45A ; 5V/0.05A
Channel 2 : 12V ; Channel 3 : 5V
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value — 6.613 V 2437V 150 mvV 667 mV
Timebase-40.0 msj Trigger DC
20.0 ms/div Stop 6.00V
-6.00 V offset -3 V ofs 500kS 2.50MS/s Edge Negative
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6.1.3 Turnoff @ 115Vac: 12V/OA ; 5V/0A

Channel 2 : 12V ; Channel 3 : 5V

Iag TELEDYNE LECROY
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value - 6.107 V 1.559 v 150 mvV 667 mV
Timebase -400 msf Trigger [C3ES
Roll 200 ms/div Stop 6.00V
500kS 250 kS/s Edge Negative
6.1.4 Turnoff @ 115Vac: 12V/0.45A ; 5V/0.05A
Channel 2 : 12V ; Channel 3 : 5V
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value - 6.614 V 2439V 150 mV 667 mV

status A

2.00 Vid 1.000 V/di

-6.00 V offset -3.000 V ofst

Timebase-40.0 ms

20.0 ms/div Stop 6.00V
500kS 250MS/s Edge Negative
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6.1.5 Turnoff @ 138Vac: 12V/0OA ; 5V/0A
Channel 2 : 12V ; Channel 3 : 5V
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value — 6.112V 1.558 V 150 mvV 667 mV

Timebase -400 msf Trigger [C3ES
Roll 200 ms/div Stop 6.00V
500kS 250kS/s Edge Negative

6.1.6 Turnoff @ 138Vac: 12V/0.45A ; 5V/0.05A,
Channel 2 : 12V ; Channel 3 : 5V
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C4) P5:pkpk(C4)
value - 6.613 V 2438V 150 mvV 667 mV
status A
Timebase -40.0 ms
2.00 Vidiv v 20.0 ms/div Stop 6.00V
-6.00 V offset -3.000 V ofst 500kS 250MS/s Edge Negative
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7 Output Ripple Voltage

7.1.1 Output Ripple 12V @ 115Vac: 12V/0.45A; 5V/0.05A

" N TELEDYNE LECROY

Everywhereyoulook™

1Y

""" ANTAN NI ITAWANY
NN NONCON N

prd

mebase -40.0 psf Trigger [
20.0 mV/div, 200 ys/div Stop 820 mV
0 mV offset 400kS 2.00GS/s Edge Negative

7.1.2 Output Ripple 12V @ 115Vac: 12V/0A; 5V/0A

"“ TELEDYNE LECROY
Everywhereyoulook

S O O A B T

10.0 mV/div| 50.0 ys/div Auto  41.0 mV
0 mV offset 500kS 1.00GS/s Edge Negative
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7.1.3 Output Ripple 5V @ 115Vac: 12V/0.45A; 5V/0.05A

"\‘ TELEDYNE LECROY
Everywhereyoulook

20.0 ys/div Auto  41.0mV
0 mV offset 400kS 2.00GS/s Edge Negative

10.0 mV/div

7.1.4 Output Ripple 5V @ 115Vac: 12V/0A; 5V/0A

"“ TELEDYNE LECROY
Everywhereyoulook™

50.0 ys/div Auto  41.0 mV
500kS 1.00GS/s Edge Negative
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8 Switching Waveforms

8.1.1 Switching Waveform @ 115Vac: 12V/0.45A; 5V/0.05A
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C3) P5:pkpk(C4)
value - 167 pv 3145V 577 V 667 mV

stat A

C3_

10.0 ps/div Auto 503V
200kS 2.00GS/s Edge Negative

8.1.2 Switching Waveform @ 138Vac: 12V/0.45A; 5V/0.05A

"i‘ TELEDYNE LECROY
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Measure P1:freq(C1) P2:rms(C2) P3:rms(C3) P4:max(C3) P5:pkpk(C4)
value — 210 pv 3539V 613 V 667 mV
A

E DC mebase 0.0 usj Trigger [CBES

100 V/div| 10.0 ps/div Auto 503V

-300.0V 200kS 2.00GS/s Edge Negative
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