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1 Photo

The photographs below show the PMP12082 Rev B assembly. This circuit was built on a PMP12082 Rev B
PCB.
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2 Flyback Efficiency

The efficiency data is shown in the tables below. J1 and J4 are opened during the test. Output current is
drawn from J3.
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Efficiency
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g \/i11=1 20V AC/50Hz
i V=240V AC/50Hz

55%

0.00 2.00 4.00 6.00 8.00 10.00
Output power (W)

Vin: 120Vac/60Hz from Linel to Line2

Vin(AC) lin(A) Pin(W) PF Vout(V) lout(A) Pout(W) Eff (%)
120.08 0.2317 13.339 0.479 7.01 1.404 9.84 73.78%
120.11 0.2045 11.434 0.466 6.98 1.204 8.40 73.50%
120.15 0.1744 9.511 0.454 6.95 1.002 6.96 73.22%
120.19 0.1420 7.554 0.443 6.92 0.801 5.54 73.38%
120.21 0.1088 5.623 0.430 6.90 0.601 4.15 73.75%
120.23 0.0755 3.744 0.413 6.89 0.400 2.76 73.61%
120.24 0.0588 2.824 0.400 6.89 0.299 2.06 72.95%
120.26 0.0418 1.929 0.383 6.90 0.200 1.38 71.54%
120.28 0.0237 1.021 0.359 6.93 0.099 0.69 67.20%
120.30 0.0140 0.570 0.338 6.93 0.048 0.33 58.39%
120.31 0.0036 0.119 0.275 6.89 0.000 0.00 0.00%
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Vin: 240V ac/50Hz from Linel to Line2
Vin(AC) lin(A) Pin(W) PF Vout(V) lout(A) Pout(W) Eff (%)
240.00 | 0.1433 | 13.593 | 0.395 6.99 1.403 9.81 72.15%
240.00 | 0.1248 | 11.646 | 0.389 6.96 1.204 8.38 71.95%
239.90 | 0.1060 | 9.699 0.381 6.93 1.004 6.96 71.74%
240.00 | 0.0868 | 7.756 0.372 6.92 0.803 5.56 71.64%
240.00 | 0.0678 | 5.875 0.361 6.90 0.603 4.16 70.82%
240.00 | 0.0479 | 3.989 0.347 6.89 0.400 2.76 69.09%
240.00 | 0.0379 | 3.059 0.336 6.88 0.300 2.06 67.47%
240.00 | 0.0273 | 2.115 0.323 6.87 0.200 1.37 64.96%
240.00 | 0.0161 | 1.172 0.303 6.85 0.100 0.69 58.45%
239.90 | 0.0103 | 0.706 0.287 6.84 0.051 0.35 49.40%
239.90 | 0.0033 | 0.161 0.205 6.83 0.000 0.00 0.00%
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3 Thermal Images

The thermal images below show a top view and bottom view of the board under 120V c/60Hz and 692Vpc
input conditions. The ambient temperature was 20°C with no forced air flow. The output was at full load
(resistive): 7V/1A from J2, 3.3V/500mA from J5, 3.3V/300mA from J6

Vin: L-L 120Vac/60Hz from Linel to Line2

Top Side

Spot analysis Value
Amb Temperature 23.0°C
Avrea analysis Value
D1Max 82.0°C
T1Max 50.7°C
Q1Max 59.5°C
U2Max 59.4°C
U4Max 54.0°C
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Vin: L-L 120V ac/60Hz from Linel to Line2

Bottom Side
NO.1
72.6
- 70
- 65
- 60
- 55
- 50
- 45
L 40
L 35
- 30
- 25
229
Spot analysis Value
Amb Temperature 23.6°C
Area analysis Value
SnubberMax 80.2°C
Q2Max 52.7°C
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Vin=340VDC from Linel to Line2 (340VDC is generated by an AC source with a
voltage doubler circuit)

Top Side
NO.1
744
- 70
- 65
- 60
- 55
- 50
L 45
- 40
- 35
- 30
- 25
2238

Spot analysis Value

Amb Temperature 23.4°C

Avrea analysis Value

D1Max 85.7°C

T1Max 55.3°C

Q1Max 68.6°C

U2Max 62.0°C

U4Max 55.1°C
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Vin=340VDC from Linel to Line2 (340VDC is generated by an AC source with a
voltage doubler circuit)
Bottom Side

Spot analysis Value
Amb Temperature 24.2°C
Avrea analysis Value
SnubberMax 79.1°C

Q2Max

60.3°C
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Vin=692VDC from Linel to Line2 (692VDC is generated by an AC source with a
voltage doubler circuit)

Top Side
NO.1
- 90
- 85
- 80
- 75
- 70
- 65
- 60
- 55
- 50
- 45
- 40
- 35
- 30
- 25
229

Spot analysis Value

Amb Temperature 23.4°C

Avrea analysis Value

D1Max 86.8°C

T1Max 53.1°C

Q1Max 95.4°C

U2Max 63.6°C

U4Max 56.6°C

D16 Max 93.7°C
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Vin=692VDC from Linel to Line2 (692VDC is generated by an AC source with a
voltage doubler circuit)
Bottom Side

Spot analysis

Value

Amb Temperature

23.1°C

Avrea analysis

Value

SnubberMax

89.7°C

Q2Max

81.5°C
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4 Startup Waveforms

The output voltages at startup are shown in the images below with resistive loads. CH1: Voltage after input
rectifier, CH1: 3.3V(J6), CH2: 3.3V(J5), CH3: V(C18), CH4: 7V(J2)

4.1 Start Up @ 80VDC input from Linel to Line2, 7V/1A(J2), 3.3V/500mA(J5) and
3.3V/300mA(J6) outputs.

i TELEDYNE LECROY
o ... Everywhereyoulook! |

1.000 Vidiv 1.000 V/div 2.00 V/div 2.00 V/div| 20.0 ms/div Normal 250V
0 mV offset -1.000 V ofst -6.00 V offset -6.00 V offset 100kS 500kS/s Edge Positive

W TELEDYNE LECROY
e I Everywhereyoulaok;
?’E_I = o . J - T T e =
kit }
B N | S _,J‘f
il l ri,LJ.J,J.u,;,],l.;.Ll.Ll.‘:_U_ lJlINL./‘._lIIl L L0 A A 0
v S e
) ./
T

C3 X Timebase-40.0 ms
/I 1.000 V/div .00 Vidiv 20.0 ms/div Normal 250V
0 mV offset -1.000 V ofst -6.00 V offs 100kS 500kS/s Edge Positive
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4.3 Start Up @ Vin=340VDC from Linel to Line2 (340VDC is generated by an AC
source with a voltage doubler circuit), 7V/1A(J2), 3.3V/500mA(J5) and
3.3V/300mA(J6) outputs.

-~ TELEDYNE LECROY
i .. Everywherayoulook

Cc3 [CEBEE ¢ Timebase-40.0 ms
iv 1.000 V/div 2.00 Vidiv 2.00 Vidiv| 20.0 ms/div Normal 250V
0 mV offset -1.000 V ofst -6.00 V offset -6.00 V offset 100kS 500kS/s Edge Positive

4.4 Start Up @ Vin=340VDC from Linel to Line2 (340VDC is generated by an AC
source with a voltage doubler circuit) input and no load.

AW TELEDYNE LECROY
¥ i g R T T A G S e N SR A T T i W ‘..'.'.‘.:':,.‘!.2".'§¥pr¥},ﬁ./t]qu,9!l(?pk~‘
IR AT TR it et il i il ; P ) h
'| B e | ! 7 L) i (e e 2 Tom s e S o
& : ..MMM!WM"-W )l o A L a0t Lt L L L
v © i S e B s e e
4 //

1.000 Vidiv 1.000 V/div 2.00 V/div 2.00 V/div| 20.0 ms/div Stop 250V
0 mV offset -1.000 V ofst -6.00 V offset -6.00 V offset 100kS 500 kS/s Edge Positive
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4.5 Start Up @ Vin=692VDC from Linel to Line2 (692VDC is generated by an AC
source with a voltage doubler circuit), 7V/1A(J2), 3.3V/500mA(J5) and
3.3V/300mA(J6) outputs.

4" TELEDYNE LECROY

.-”‘_'WL'__.:”. (B ISRy TR (MR N NI EDY L RS T

= “ ..|| | !IJ|-<“ 'I"'""'"'TTI.T-"" S T T L T T e o (abEE T e e e e T T T T T
[

Cc3 [CEBEE ¢ Timebase-40.0 ms
iv 1.000 V/div 2.00 V/div 2.00 V/div 20.0 ms/div Normal 250V
0 mV offset -1.000 V ofst -6.00 V offset -6.00 V offset 100kS 500kS/s Edge Positive

4.6 Start Up @ Vin=692VDC from Linel to Line2 (692VDC is generated by an AC
source with a voltage doubler circuit) input and no load.

I“ TELEDYNE LECROY

P I '||_'.|' AL f s il Tl | hl C3 O ] [ ey | O R 1
ﬂ | I
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l

e H “.jelhlllhll,llﬂuhﬂﬁgﬂ.lll et et bl bl

MWLL:[L LAUALALLO LS ELLL L LELLLIEL
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C3 Dl | C Timebase-40.0 ms
1.000 Vidiv 1.000 V/div 2.00 V/div 2.00 V/div| 20.0 ms/div Normal 250V
0 mV offset -1.000 V ofst -6.00 V offset -6.00 V offset 100kS 500 kS/s Edge Positive
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5 Output Ripple Voltages

The output ripple voltages are shown in the plots below with resistive loads.

5.1 340VDC input from Linel to Line2 with 7V/1A(J2), 3.3V/500mA(J5) and
3.3V/300mA(J6) outputs:

7V ripple:

"“ TELEDYNE LECROY
Everywhereyoulook

(=R = [~c 1] Timebase 0.0 s
200 mV/div| 20.0 ys/div Stop 84 mv
0 mV offset 100kS 500 MS/s Edge Positive

3.3V(J5) ripple:

"i‘ TELEDYNE LECROY
Everywhereyoulook
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L

-
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‘ 3 .A .I‘F;‘ )ﬂ‘g‘l\” ¥ r)\'l‘f\w %",ﬁ. 4‘»]‘&,.
Yw "s"}:‘k’;ﬂi ‘“«rn' i WAL Y %

- 1

Timebase 0.0 us
10.0 ps/div Stop 236V
100kS 1.00GS/s Edge Positive
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3.3V(J6) ripple:

"\‘ TELEDYNE LECROY
Everywhereyoulook

L L N SN LTSI | R T WU T, ASSS| Y R e R SN (IR RPN ST s T
[ it (o s Ml i = L ol s ML o e, MY e e il | L | i | S |

oy TSty ol § A antng 3 1L
| ;A L

Timebase 0 psf Trigger CBAES
50.0 ysidiv Stop 236V
100kS 200MS/s Edge Positive

5.2 340VDC input from Linel to Line2 with no loads:
7V ripple:

"~\ TELEDYNE LECROY
Everywhereyoulook

13 Lw \— S T

200 psidiv Stop 83mv
100kS 50.0MS/s Edge Positive
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3.3V(35) ripple:

"\‘ TELEDYNE LECROY
Everywhereyoulook

=i lba-*% r&"‘""“eb.. e
| s = ]

sf Trigger
5.00 ms/div Stop
100kS 2.00 MS/s Edge

ef
3.3V(J6) ripple:

AW\ TELEDYNE LECROY
'~ Everywhereyoulook™

83.0mv
Positive

0.0 ms

Timebase

5.00 ms/div Stop
100kS 2.00MS/s Edge

41.0 mV
Positive
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5.3 692VDC input from Linel to Line2 with 7V/1A(J2), 3.3V/500mA(J5) and

3.3V/300mA(J6) outputs:
7V ripple:
"\‘ TELEDYNE LECROY
Everywhereyoulook™
(ﬁ‘ -y o i =8 f.-«“\
[ / LY [\ / A\ fo
{ i { % f LY 4
f \ f \ - f | f \
/ ! I \ ) f Y
| \ \ \ \ II Lk
@ | \\‘m A ! \ f N
N, A\ \
> % =
hug, S i - B P "'f"‘s;..'m...q.‘ J ﬁ"w:,,_m_,-g,
Ul Ll e
Timebase 0.0 uysf Trigger [FBES
z v 10.0 ys/div Stop 84 mv
0 mV offset] 100kS 1.00GS/s Edge Positive
3.3V(J5) ripple:
"“ TELEDYNE LECROY
Everywhereyoulook™
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DC

0.0 usf Trigger
83.0 mVv
Positive

Timebase
20.0 ys/div Stop
100kS 500 MS/s Edge

Power Management Solutions

Page 16 of 21



03/09/2016 i
PMP12082 Rev B Test Results m“;%&‘ﬁﬁms

3.3V(J6) ripple:

"\‘ TELEDYNE LECROY
Everywhereyoulook

Timebase 0.0 psj Trigger
200 ysidiv Stop  41.0 mV
100kS 500MS/s Edge Positive

5.4 692VDC input from Linel to Line2 with no loads:
7V ripple:

"~\ TELEDYNE LECROY
Everywhereyoulook

Timebase 0.00 msf Trigger CBES
500 ps/div Stop 84 mv
0 mV offset| 100kS 20.0MS/s Edge Positive
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3.3V(35) ripple:
e
h

N N X

mebase 0.0 ms
5.00 ms/div Stop  82.0 mV
100kS 2.00MS/s Edge Positive

~

: 0 31 iv
0 mV offsef]
3.3V(J6) ripple:
AW\ TELEDYNE LECROY
'~ Everywhereyoulook™

3

Timebase 0.0 ms
5.00 ms/div Stop
100kS 2.00 MS/s Edge

41.0 mV
Positive
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6 Switching Waveforms

The images below show key switching waveforms of PMP12082RevB. The waveforms are measured with
7VI1.4A(J3) resistive load. Other outputs remain no load during the test. CH2: Q2 Vps; CH4: T1 pin 2 to
GND; F1: CH4 - CH2.

6.1 Vin: 80VDC from Linel to Line2: 7V/1.4A(J3), other outputs remain not loaded.

A TELEDYNE LECROY
i Everywhereyoulook
Ma I, ™ N
e, V‘{VW”’““\ I, V_HEW“”*”—\
P —\‘\ | ; ﬂ‘\ A “\q Ll

F1 (C4-C2) Timebase -13.5 uysf Triager CRES
100 Vidiv 200 Vidiv 100 Vidiv 5.00 psidiv Stop 236V
-300.0 V ofst -600 V offset 5.00 ps/div 100kS 200GS/s Edge Positive

6.2 Vin: 80VDC from Linel to Line2: no load for all outputs.

&)W TELEDYNE LECROY
| EveryWHErSYoulo oK™
L r4
Jluu
‘“\A AWAVATAYAVATATA I\ 7 N N i N N
= 1 VA Y2 Y2 VAV AV YA/ AT ACACA Ao

Timebase -15.9 pysf Trigger [CBES
100 V/div 200 Vidiv /Idiv 5.00 psidiv Stop 236V
-300.0 V ofst -600 V offset X s/div 100kS 2.00GS/s Edge Positive
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6.3 Vin=692VDC from Linel to Line2 (692VDC is generated by an AC source with a
voltage doubler circuit): 7V/1.4A(J3), other outputs remain not loaded.

~ ‘JI;E_I_,EEDYNE LECROY

VeryWhereyoulsoK” |

NoKisia -
Winmi— s
v \\’_‘\_./_/_-1

Timebase 0.00ys§Trigger [EHf=lg
100 V/div 200 Vidiv /Idiv 2.00 ysidiv Stop 236V
-300.0 V ofst -600 V offset s/div 80.0kS 4.00GS/s Edge Positive

A7 TELEDYNE LECROY
S ‘E\‘/‘O?"“/Wﬁ(‘}i‘éyﬁmﬁﬁk"

Afan
HAA

Timebase 0.0 ysjTrigger [
100 V/div 200 V/div Vidiv 5.00 psidiv Stop 236V
-300.0 V ofst -600 V offset s/div) 100kS 2.00GS/s Edge Positive
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6.4 Vin=692VDC from Linel to Line2 (692VDC is generated by an AC source with a
voltage doubler circuit): no load for all outputs.

AW TELEDYNE LECROY
Everywhereyoulook‘

L / [ [

100 Vidiv 200 Vidiv Vidiv) 500 psidiv Stop 236V
-300.0 V ofst -600 V offset 5 s/div} 100kS 20.0MS/s Edge Positive
AW\ TELEDYNE LECROY
o ) '_EVG’VV)?iG'deB'ulﬁdk""
/‘\vﬁ\vf\ J/\VAV e
R \V FAVAVAS -
| o -
& )
Nt
&
2]
F1 (C4-C2) Timebase 0.00 ysfTriager CBES
100 V/div 200 V/div 100 V/div 1.00 ps/div Stop 236V
-300.0 V ofst -600 V offset 1.00 ps/div 400kS 4.00GS/s Edge Positive
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