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1 Photo

The photographs below show the PMP20708 Rev A assembly. This circuit was built on a PMP20708 Rev A
PCB.
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2 Converter Efficiency
The efficiency data is shown in the tables and graph below.
70%
65% \"-\_\.
60%
)
c
2 —4—AC in_Full load
O 55%
b = —@—DC in_full load
i
50% //
45%
0 50 100 150 200 250
Input voltage (V)
DCinput
Vin(V) lin(mA) |Pin(W) |Vol(V) |[lol(mA) [Vo2(V) l02(mA) |Pout(W) |Eff(%)
24.19 22.44| 0.542824 5.87 10.62 27.16 7| 0.252459| 46.51%
24.11 61.1| 1.473121 5.33 10.6 23.88 30.05| 0.774092| 52.55%
24.17 29.3| 0.708181 5 30.09 25.35 7.01| 0.328154| 46.34%
24.09 70.7| 1.703163 5.01 30.09 23.25 30.09| 0.850343| 49.93%
150 3.408| 0.5112 6.43 10.6 29.39 7| 0.273888| 53.58%
150 7.89] 1.1835 5.5 10.59 24.3 30.02| 0.787731| 66.56%
150 4.25| 0.6375 5.31 30.08 26.77 7| 0.347115| 54.45%
150 8.658| 1.2987 5.05 30.09 23.33 30| 0.851855| 65.59%
240 2.272| 0.54528 6.56 10.6 29.95 7| 0.279186| 51.20%
240 5.072| 1.21728 5.54 10.62 24.42 30.02| 0.791923| 65.06%
240 2.79| 0.6696 5.36 30.09 27.09 7| 0.350912| 52.41%
240 5.54| 1.3296 5.05 30.09 23.37 30| 0.853055| 64.16%
AC input (60Hz with 24V or 120V input, 50Hz with 230V input)
24.19 39.19| 0.5804 6.11 10.24 28.05 7.04| 0.260038| 44.80%
24.06 95.57 1.531 5.3 10.25 23.68 29.98| 0.764251| 49.92%
24.16 48.96| 0.7479 5.09 29.71 25.75 7.01| 0.331731| 44.36%
24.03 104.5 1.709 4.84 29.7 22.6 30| 0.821748| 48.08%
120.1 11.8| 0.5307 6.49 10.25 29.59 7.01| 0.273948| 51.62%
120.08 24.4 1.21 5.52 10.25 24.36 30.02| 0.787867| 65.11%
120.1| 14.297| 0.6586 5.35 29.7 26.93 7| 0.347405| 52.75%
120.07 26.4 1.326 5.07 29.7 23.4 30.01| 0.852813| 64.31%
230.1 9.13 0.626 6.71 10.23 30.5 7| 0.282143| 45.07%
230.1| 17.925 1.307 5.58 10.25 24.56 30/ 0.793995| 60.75%
230.1| 10.823| 0.7527 5.43 29.69 27.42 7.01| 0.353431| 46.96%
230 19.321 1.421 5.07 29.71 23.44 30.07| 0.855471| 60.20%
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3 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/30mA and 5V/30mA loads.

24\ pc/60Hz

NO.1

66.6

Spot analysis Value
Amb Temperature 26.0°C
Area analysis Value
D3Max 50.1°C
T1Max 36.7°C
D2Max 34.9°C
UlMax 74.3°C
D1Max 41.1°C
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230VAc/50HZ
NO.1
38.9
- 38
- 37
- 36
- 35
- 34
- 33
- 32
- 31
| - 30
- 29
- 28
- 27
- 26
- 25
241
Spot analysis Value
Amb Temperature 24.5°C
Area analysis Value
D3Max 51.2°C
T1Max 34.9°C
D2Max 27.4°C
UlMax 39.4°C
D1Max 41.0°C
Q1 Max 42.1°C
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4 Startup

The output voltages during startup are shown in the images below. C2: 5V,;; C3: 12V

4.1 24Vac/60Hz input:

4.1.1 Start Up with 12V/30mA, 5V/30mA full load:

"“ TELEDYNE LECROY

Everywhereyoulook™
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C3 ] Timebase-80.0 ms
2.00 Vidiv [ 20.0 ms/div Normal 156V
-6.00 V offset -15. 100kS 500kS/s Edge Positive

"\‘ TELEDYNE LECROY
Everywhereyoulook™
. dmmabisny s e Lo s g A TS TR TR—

e

I
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C: EBER Timebase -80.0 ms
2.00 Vidiv 5.00 V/div 20.0 ms/div Normal 156V
-6.00 V offset -15.00V 100kS 500kS/s Edge Positive
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4.2 120Vac/60Hz input:

4.2.1 Start Up with 12V/30mA, 5V/30mA full load:

"“ TELEDYNE LECROY
Everywhereyoulook™

\%
!

1
ol
!
3 CEBEST Timebase-80.0 ms
2.00 Vidiv 5.00 V/div| 20.0 ms/div Normal 156V

-6.00 V offset -15.00 V ofs 100kS 500kS/s Edge Positive

"“ TELEDYNE LECROY

Everywhereyoulook™

Timebase -80.0 msj Trigger
00 VI 20.0 ms/div Normal 156V
-6.00 V offset -15.00 V ofs 100kS 500kSfs Edge Positive
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4.3 230Vac/50Hz input:

4.3.1 Start Up with 12V/30mA, 5V/30mA full load:

"“ TELEDYNE LECROY
Everywhereyoulook™

it

ebase-80.0 ms
20.0 ms/div Normal 156V
-6.00 V offset -15.00 V ofst 100kS 500kS/s Edge Positive

2.00 Vidiv 5.00 Vidiy

4.3.2 Start Up with 12V/7mA, 5V/10mA minimum load:

. ".‘ TELEDYNE LECROY

Evenywherayoulook™
e NS TN

mebase-80
20.0

200Vidv| 0V
6.00Voffset|  -15.00V ofs 100kS 500kSls Edge Positive
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5 Cross regulation
Output voltage cross regulation is tested with DC input.

DCinput
Vin(V) Vol(V) [lol(mA) |Vo2(V) [lo2(mA)
24.19 5.87 10.62 27.16 7
24.11 5.33 10.6 23.88 30.05
24.17 5 30.09 25.35 7.01
24.09 5.01 30.09 23.25 30.09
150 6.43 10.6 29.39 7
150 5.5 10.59 24.3 30.02
150 5.31 30.08 26.77 7
150 5.05 30.09 23.33 30
240 6.56 10.6 29.95 7
240 5.54 10.62 24.42 30.02
240 5.36 30.09 27.09 7
240 5.05 30.09 23.37 30
AC input (60Hz with 24V or 120V input, 50Hz with
230V input)
24.19 6.11 10.24 28.05 7.04
24.06 5.3 10.25 23.68 29.98
24.16 5.09 29.71 25.75 7.01
24.03 4.84 29.7 22.6 30
120.1 6.49 10.25 29.59 7.01
120.08 5.52 10.25 24.36 30.02
120.1 5.35 29.7 26.93 7
120.07 5.07 29.7 23.4 30.01
230.1 6.71 10.23 30.5 7
230.1 5.58 10.25 24.56 30
230.1 5.43 29.69 27.42 7.01
230 5.07 29.71 23.44 30.07
dVol 1.87
dVo2 7.9
Vo(mid) 5.775 26.55
dv 0.32381 0.297552
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6 Output Ripple Voltages

The output ripple voltages are shown in the plots below. C2: 5V,;; C3: 12V

6.1 24Vac/60Hz input:

6.1.1 12V/30mA, 5V/30mA full load:

erywhereyoulook™

".‘ TELEDYNE LECROY
Eve

=Rl s [~c 1]
200 mV/div 500 mVidiv|
-400 mV ofst 0 mV offset]

mebase-20.0 ms
5.00 ms/div Stop -52 mv
100kS 200MS/s Edge Positive

"\‘ TELEDYNE LECROY
Everywhereyoulook

Lo 5L [AC 1M}
100 mV/div 100 mV/div|

-200 mV ofst. 0 mV offset]

Timebase-20.0 ms} Trigger CBES
5.00 ms/div Stop -S51mv
100kS 2.00MS/s Edge Positive
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6.2 120Vac/60Hz input:

6.2.1 12V/30mA, 5V/30mA full load:

"\‘ TELEDYNE LECROY
Everywhereyoulook
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100 mVidv| 100 mVidiy

-200 mV ofst: 0 mV offset]

6.2.2 12V/7mA, 5V/10mA minimum load:

20.0 ps/div Stop -51mv
100kS 500 MS/s Edge Positive

"“ TELEDYNE LECROY

Everywhereyoulook™

LY i 4
13| e s
T ———— -f e —

e X o

R e ———

[~ L TIN

100 mVidv] 100 mV/
-200 mV ofst:

Timebase -200 us
50.0 ys/div Stop -51mv
100kS 200 MS/s Edge Positive
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6.3 230Vac/50Hz input:

6.3.1 12V/30mA, 5V/30mA full load:

"\‘ TELEDYNE LECROY
Everywhereyoulook

3 b e,
b e T % . .@F p """Ms,_' """-1._,,.?

ebase -200ys
50.0 psidiv Stop -51mv

100 mVidy] 100 mVid
-200 mV ofst: 0 mV offset 100kS 200 MS/s Edge Positive

6.3.2 12V/7mA, 5V/10mA minimum load:

"“ TELEDYNE LECROY

Everywhereyoulook™

S e
23] e, e — e

ey ST e T ——— e T—

Timebase -200 us
50.0 ys/div Stop -51mv
-200 mV ofst. 0 mV offset] 100kS 200 MS/s Edge Positive

100 mvidv| 100 mvid
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6.4 24Vpc input:

6.4.1 12V/30mA, 5V/30mA full load:

"“ TELEDYNE LECROY
Everywhereyoulook™

B2 e e e [ |, | IS N W O F e Y | | e P | e |

T EVEVETNTE v e

200 mVidiv | Vidi 500 psidiv Stop 106 mV
0 mV offset -600 mV ofst} 100kS 200 MS/s Edge Positive

6.4.2 12V/7mA, 5V/10mA minimum load:

"“ TELEDYNE LECROY

Everywhereyoulook™

;
200 mV/div /idiv| 50.0 ys/div Stop 106 mV
0 mV offset -600 mV ofst} 100kS 200 MS/s Edge Positive
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6.5 150Vpcinput:

6.5.1 12V/30mA, 5V/30mA full load:

"“ TELEDYNE LECROY
Everywhereyoulook™

= 1 b °' . s "
R g ""‘—-\.aw,;..ﬂ i g i ——— = —— * ——aRa L gl

ebase 0 ys rigge:
50.0 ys/div Stop 106 mV
0 mV offset -600 mV ofst} 100kS 200 MS/s Edge Positive

200mVidiv| 200 mVidy

6.5.2 12V/7mA, 5V/10mA minimum load:

"“ TELEDYNE LECROY

Everywhereyoulook™

e o \'ﬂ-.\:' = - e
- a—_ - = e
g bk -
=Rl L [ac1m mebase 0 psf Trigge
200 mV/div 200 mV/div 50.0 ys/div Sto) 106 mV
0 mV offset -600 mV ofst] 100kS 200 MS/s Edge Positive
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6.6 240Vpc input:

6.6.1 12V/30mA, 5V/30mA full load:

"“ TELEDYNE LECROY
Everywhereyoulook™

= 1 b °' . s o "
R g ""‘—-\.aw,;..ﬂ i g i ——— = —— * ——aRa L gl

200mVidv| 200 mvidy 500ps/dv Stop 106 mV

0 mV offset -600 mV ofst} 100kS 200 MS/s Edge Positive

6.6.2 12V/7mA, 5V/10mA minimum load:

"“ TELEDYNE LECROY

Everywhereyoulook™

7 e
200 mV/div 200 mVidiv|

sf Trigge
50.0 ys/div Stop 106 mV
0 mV offset -600 mV ofst} 100kS 200 MS/s Edge Positive
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7 Switching Waveforms

The images below show key switching waveforms of PMP20708RevA. The waveforms are measured with
12V/30mA and 5V/30mA full load.

7.1 Ul pin 8 @ 24Vpc

"~‘ TELEDYNE LECROY
Ever 3

rywhereyoulook

Timebase 0.0 us
10.0 psidiv Stop 1945V
100kS 1.00GS/s Edge Positive

7.2 Ul pin 8 @ 150Vpc

"“ EELEDYNE LECROY

verywhereyoulook™

A%

Timebase 0.0 us
10.0 ys/div Stop 377V
100kS 1.00GS/s Edge Positive
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7.3 Ul pin 8 @ 240Vpc
e ey

100 V/div)

-300.0 V ofst

7.4 Ul pin 8 @ 375Vpc

20.0 ps/div Stop 447V
100kS 500 MS/s Edge Positive

"“ TELEDYNE LECROY

Everywhereyoulook™

20.0 ps/div Stop 578V
100kS 500 MS/s Edge Positive
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