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1 Photo

The photographs below show the PMP20339 Rev A assembly. This circuit was built on a PMP20339 Rev A
PCB.
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2 Cross Regulations

Vin(V) | Pin(W) | Voutl(V) | loutl(A) | Vout2(V) | lou2(A)
115 7.04 11.70 0.45 4.49 0.05
115 6.78 11.70 0.45 4.64 0.00
115 0.62 11.80 0.00 3.98 0.05
115 0.16 11.80 0.00 4.39 0.00
230 7.12 11.70 0.45 4.50 0.05
230 6.88 11.70 0.45 4.63 0.00
230 0.59 11.80 0.00 3.94 0.05
230 0.34 11.80 0.00 4.38 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(%)
115 7.03 11.70 0.45 4.49 0.05 5.49 | 78.09%
115 6.77 11.70 0.45 4.63 0 5.27 | 77.77%
115 6.04 11.70 0.40 4.62 0 4.68 | 77.48%
115 4.59 11.70 0.30 4.59 0 3.51 | 76.47%
115 3.14 11.70 0.20 4.56 0 2.34 | 74.52%
115 1.69 11.70 0.10 4.53 0 1.17 | 69.23%
115 0.27 11.80 0.00 4.39 0 0.00
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Vin(V)

Pin(W)

Voutl(V)

loutl(A)

Vout2(V)

lout2(A)

Pout(W)

Eff(%)

230

7.11

11.70

0.45

4.5

0.05

5.49

77.22%

230

6.84

11.70

0.45

4.63

0

5.27

76.97%

230

6.12

11.70

0.40

4.61

4.68

76.47%

230

4.68

11.70

0.30

4.58

3.51

75.00%

230

3.22

11.70

0.20

4.55

2.34

72.67%

230

1.82

11.70

0.10

4.52

1.17

64.29%

230

0.34

11.80

0.00

4.37

ellelieo] lolNe]

0.00

78.00%

77.00%

ot

76.00%
75.00%

74.00%

73.00%
72.00%

71.00%

70.00%
69.00%

68.00%

67.00%

66.00%

65.00%

64.00%

0.00

0.20

0.30

0.40

0.50

—4—1Seriesl

Page 4 of 19

Power Management Solutions




06/22/2015 i
PMP20339 Rev A Test Results Il\]*‘;TTIE[ﬁ]SENTS

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.

Vin : 115Vac

- Top side
NO.1

[ 38
L 36

24
32
L 30
28
L 26

- 24

Spot analysis Value
Amb Temperature 24.1°C
Area analysis Value
D1Max 51.2°C
SnubberMax 41.7°C
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Vin : 230Vac

- Top side

Spot analysis Value
Amb Temperature 25.4°C
Area analysis Value
D1Max 54.6°C
SnubberMax 45.9°C
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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; 5V/0A
Channel 2: 12V ; Channel 3 : 5V

"\‘ TELEDYNE LECROY

Everywhereyoulook™

ﬁ/—.ﬂ’
= wﬁﬂwm.._.._._.._.._. __________ SR S | S— N | S——
Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 12.00V 8.22909 ms - 39 mA 500 mA

status _ R a

& BwL[DC1M Timebase -20 psf Trigger [CBES
2.00 Vidiv 1.000 V/div| 1.00 ms/div Stop 596V
-6.00 V offset -2.950 V ofst 500kS 50.0MS/s Edge Positive

80mV| --—- -8 mV

11.82V| Ay

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

"“ TELEDYNE LECROY
Everywhereyoulook™
//_,.-r"'
-
-
// Lt
r"'ﬂ-’/" A
%@Mﬂ_ﬂ._ﬁ_{__.__.___ __________ S S— DU, NP  S——
Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.93 V 132 ns - 37 mA 500 mA
X a
e [ocim Timebase -20 ps Trigger  CHEEN
2.00 Vidiv /| 1.00 ms/div Stop 596V

-6.00 V offset. -2.95 'S 500kS 50.0MS/s Edge Positive
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5.1.3 Start Up @ 115Vac: 12V/O0A; 5V/0A
Channel 2: 12V ; Channel 3 : 5V

"‘ TELEDYNE LECROY

Everywhereyoulook™

T
su mw Kuw ax ,__,.a-r"" it
® ,%.mwiﬁ“’ﬁw |, S I S S O  S—— 1L NI W, SR— -
Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 12.00V — — 41 mA 500 mA

b4 a

ase -20psfTrigger EBES
1.00 ms/div Stop 596V
500kS 50.0MS/s Edge Positive

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

"‘ TELEDYNE LECROY

Everywhereyoulook™

-
e A axobmmsaraars e U R P RPN | SRRy loseroacasare L TP s
&
Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.88V 1.49 ps — 45 mA 500 mA

b4 '

1.00 ms/div Stop 596V
500kS 50.0MS/s Edge Positive
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5.1.5 Start Up @ 230Vac: 12V/OA; 5V/0A
Channel 2: 12V ; Channel 3 : 5V
gt

-~

DI

o
@ %M‘Wﬁ e ecceecce % . A—— I R D }
Fy
Measure P1:max(C2) P2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 12.00V 652 ns — 45 mA 500 mA

status R A

5.1.6 Start Up @ 230Vac: 12V/0.45A; 5V/0.05A
Channel 2: 12V; Channel 3: 5V

Timebase -20 psf Trigger [E3ES
1.00 ms/div Stop 596V
500kS 50.0MS/s Edge Positive

"‘ TEL

Eves

EDYNE LECROY
rywhereyoulook™

Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4)
value 1175V 912 ns - 36 mA
R a

P5:pkpk(C4)
500 mA

Timebase 0.00 ms

Trigger DC

1.00 ms/div Stop 596V
500kS 50.0MS/s Edge Positive
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5.1.7 Start Up @ 264V c: 12V/IOA; 5V/0A
Channel 2: 12V; Channel 3: 5V

" MW TELEDYNE LECROY
Everywhereyoulook

A
Measure P1:max(C2) P2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 12.00V 1.49 ps — 29 mA 500 mA
status R a
2.00 Vidiv 1.00 ms/div Stop 596V
-6.00 V offset -2.950 V ofs 500kS 50.0MS/s Edge Positive

80mv| ----

11.82V| Ay

5.1.8 Start Up @ 264V c: 12V/0.45A; 5V/0.05A
Channel 2: 12V; Channel 3 : 5V

I‘ MW TELEDYNE LECROY
Everywhereyoulook™

!

Measure P1:max(C2) P2:fall{C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.93 V 3.37 ps - 40 mA 500 mA
status R A
[DC1M § Timebase -20 s
2.00 Vidiv /Idiv 1.00 ms/div Stop 596V

-6.00 V offset -2.950 V ofst 500kS 50.0MS/s Edge Positive

80 mv ----

11.82V| Ay 5912V
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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

"\\ TELEDYNE LECROY
Everywhereyoulook™
"
\E
\ a
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"s,,“'
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"-\k“% 1"\._‘_-‘-
"H-‘\:‘_.” -‘“\__‘_-‘
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;Q i — o
Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.80 V <3 s - 40 mA 500 mA
status R A
Timebase -2 ms
2.00 Vidiv Roll 100 ms/div Stop 596V
-6.00 V offset 500kS 500kS/s Edge Negative
8o my| ----
>>>>>> 11.82V Av 5912V
6.1.2 Turnoff @ 90Vac: 12V/0.45A; 5V/0.05A
Channel 2: 12V; Channel 3: 5V
" N TELEDYNE LECROY
Everywhereyoulook™
Ny \)v
by, :
%"”h-
L
™
-.".-,._1'_‘!“"‘ﬂl
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e
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B cmemneammedinememnean dlnrasmesmesn, wlrenanasn sl el S \ve e P e e e (o o e =
Measure P1:max(C2) p2:fal(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.87V 1.1 ps - 40 mA 500 mA
status R a

2.00 Vidiv
-6.00 V offset

80 mv| ----

11.82V| by

5912V

Timebase -200 ps ag
10.0 ms/div Stop
500kS 5.00 MS/s Edge Negative

596V
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6.1.3 Turnoff @ 115Vac: 12V/0A; 5V/0A

Channel 2: 12V; Channel 3: 5V

" MW TELEDYNE LECROY
Everywhereyoulook
ettt \\\
N M
X
N A
,%M
M"a% g
w%%w "-..,___-.-\_.____h-‘
Mo —
""-\..-_..,___‘b‘ﬂ ——-——.-.___-__‘_
R "“Rb'q....q it R
B cmraeened hesmeman s | — | S— e mous s R e N T e ———— e P
A
Measure P1:max(C2) p2:fal(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.80 V 93 ps — 33 mA 500 mA
status R a
Timebase -2 ms
2.00 Vidiv Roll 100 ms/div Stop 596V
-6.00 V offset 500kS 500kS/s Edge Negative
s0mv ----
------ 11.82 V' Ay 5912V
6.1.4 Turnoff @ 115Vac: 12V/0.45A; 5V/0.05A
Channel 2: 12V; Channel 3: 5V
"‘ TELEDYNE LECROY
Everywhereyoulook™
N‘n\
&,’.
\,%
“F
ufw”"q—.
.
\ %%ha“"-‘\o-_,‘._
. W OW o S OH g . ‘_-—iﬂ—%—#‘*‘“‘ e,
B I T S [ D S . s g e pp———— S -
Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 1162V 16.1 ps — 36 mA 500 mA

x

2.00 Vidiv
-5.95V offse

a

Timebase 0.0 ms)Trigger [CBES
10.0 ms/div Stop 596V
500kS 5.00MS/s Edge Negative
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6.1.5 Turnoff @ 230Vac: 12V/0A; 5V/0A

Channel 2: 12V; Channel 3: 5V

” MW TELEDYNE LECROY
Everywhereyoulook

!
J

E |

s,
ﬁ""‘l’.-:»g‘g_ -.‘_‘.‘—'-.-_
%'-""‘-r-b‘_“ —‘-A__-____-__‘.
5“‘"‘5‘;-_# i
F e
‘EL ,,,,,,,,,,,,,,,, o (o T ) o T Y R A e g S S o S PR ety Ty
3

Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.80V < 2ps - 39 mA 500 mA
status R a

2.00 Vidiv
-6.00 V offset
80mv| ----

11.82V| Ay

5912V

Timebase
Roll 100 ms/div Stop

596V
500 kS/s Edge Negative

500 kS

6.1.6 Turnoff @ 230Vac: 12V/0.45A; 5V/0.05A

Channel 2: 12V; Channel 3: 5V

AW\ TELEDYNE LECROY
Everywhereyoulook™
\Eh'b
%"b
o,
's‘q..,‘__%*
oy,
T
41\-,."_.‘”——”-‘5
e e
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w ................ T T T e T S | P st e AT L. gy ey L G e B P P e ==,

Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.62 V 3.7 us - 43 mA 500 mA
b4 Iy

Timebase 0.0 ms
10.0 ms/div Stop 596V
500kS 5.00MS/s Edge Negative
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6.1.7 Turnoff @ 264V c: 12V/OA; 5V/0A
Channel 2: 12V; Channel 3: 5V

" MW TELEDYNE LECROY
Everywhereyoulook
= == - oo \\
X\ M,
Y
\\
A 4
‘v.w s
By
e i
Q'i-
%“"‘4« -.-h-'h—._\_
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Measure P1:max(C2) p2:fal(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.87 V 179 ps - 41 mA 500 mA
status R a
Timebase -2 ms
2.00 Vidiv Roll 100 ms/div Stop 596V
-6.00 V offset 500kS 500kS/s Edge Negative
somv| ----
------ 11.82 V' Ay 5912V
6.1.8 Turnoff @ 264Vac: 12V/0.45A; 5V/0.05A
Channel 2: 12V; Channel 3: 5V
" N TELEDYNE LECROY
Everywhereyoulook™
"\%
[, 4
%\‘m s
S
S,
r*“"m.h
\ %“S‘.-
i ‘s
e AR Shsgemeasaaenl S ma s B me s o e e U B, o ey ety etve—— i et e g
a
Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 11.87 V 3.9 ys - 40 mA 500 mA
status R A

2.00 Vidiv
-6.00 V offset

80 mv| ----

11.82V] by

5912V

| Trigger  CBES

596V

Timebase -200 ps
10.0 ms/div Stop
500kS 5.00MS/s Edge Negative
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7 Output Ripple Voltage

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

"\\ TELEDYNE LECROY
Everywhereyoulook™

Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 13.0 mV 16.3 ns = 117 mA 500 mA
status R o

| Trigger  CEES
20.0 ps/div Auto 41.0mvV
400kS 200GS/s Edge Negative

7.1.2 Output Ripple 12V @ 230Vac: 12V/0.45A; 5V/0.05A 259

Everywhereyoulook™

" N TELEDYNE LECROY

TP gl (bl |

il

{
I

N e al
mim I
....................................................... I |
[l ’u
s ” HLRIRN 4
Measure P1:max(C2) p2:fall(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 23.3 mV 22 ns - 43 mA 500 mA

X '

200 psfdiv Stop 41.0mV
500kS 250 MS/s Edge Negative
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7.1.3 Output Ripple 5V @ 115Vac: 12V/0A ; 5V/0A

"\‘ TELEDYNE LECROY

Everywhereyoulook

"~ 10,0 mviay, 50.0 sidiv Auto 410 mV
0 mV offset 500kS 1.00GS/s Edge Negative

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

"“ TELEDYNE LECROY

Everywhereyoulook™

ebase 0.0 usf Triager DC
10.0 ys/div Auto  41.0 mV
200kS 2.00GS/s Edge MNegative
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7.1.5 Output Ripple 5V @ 230Vac: 12V/0A; 5V/0A

"\‘ TELEDYNE LECROY
Everywhereyoulook

10.0 mVidy, 50.0 psidiv Auto  41.0 mv
0 mV offset 500kS 1.00GS/s Edge Negative

7.1.6 Output Ripple 5V @ 230Vac: 12V/0.45A; 5V/0.05A

"“ TELEDYNE LECROY

Everywhereyoulook™

10.0 pys/idiv Auto  41.0mV
200kS 2.00GS/s Edge Negative
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8 Switching Waveforms

8.1.1 Switching Waveform @ 115Vac: 12V/0.45A; 5V/0.05A

’\ I‘\\ TELEDYNE LECROY

Everywhereyoulook™

A
i

¥
i
T
|

Measure P1:max(C2) p2:fal(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 335V 57.3 ns — 109 mA 500 mA
b4 o
50.0 V/div| 5.00 psidiv Auto 6.0V
-150.0 V ofst 100kS 200GSfs Edge Negative

8.1.2 Switching Waveform @ 230Vac: 12V/0.45A; 5V/0.05A

Everywhereyoulook™

"~‘ TELEDYNE LECROY

\ VAN AR VAN LAAA
IR A YRR VIR

st
A
Measure P1:max(C2) p2:fal(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 507 V 27.3ns — 112 mA 500 mA
status R A
mebase 0.0ps ag
100 V/div 5.00 ps/div Auto 6V

-300.0 V ofst| 100kS 2.00GS/s Edge Negative
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8.1.3 Switching Waveform @ 264Vac: 12V/0.45A; 5V/0.05A

Everywhereyoulook

ul

"i‘ TELEDYNE LECROY

A A T
AW AT AT

AN A
VY

vy Y T v
T e Y setbrneinneimend T e heeamesseined T T e sl Sumeany laelba
A&
Measure P1:max(C2) p2:fal(C1) P3:freq(C1) P4:rms(C4) P5:pkpk(C4)
value 560 V 73.3 ns - 111 mA 500 mA
X o
5.00 psidiv Auto 6V

100kS 200GS/s Edge Negative
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