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1 Photo

The photographs below show the PMP9185 Rev A assembly. This circuit was built on a PMP9185 Rev A
PCB.
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*. All tests are performed with J2 pin 1 and 2 shorted.
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2 Buck Converters Efficiency

The efficiency data is shown in the tables and graph below. The buck converter controller U1 is supplied
from a 15V DC power source. No additional load is applied to 5V except supply current for U3.

Buck converters efficiency
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0.00  0.50 1.00 1.50 2.00 250 3.00 3.50  4.00 4.50 5.00

Output power (W)

Vin(V) | lin(mA) | Pin(W) | Vol1(V) | lo1(A) | Vo2(V) | l02(mA) | Vo3(V) | 103(A) | Vo4(V) | 104(A) | Pout(W) | Eff.(%)
14.99 034 | 5.15 120 | 080 | 181 | 5012 | 329| 020| 4.97| 055 4.42 | 85.75%
15.06 0.26 | 3.85 120 060 | 1.81| 3750| 328 | 015| 497 | 040 3.29 | 85.57%
15.00 017 | 262| 120| 040 | 1.81| 2491 | 328| 010 | 497 | 027 2.22 | 84.66%
15.09 0.13 199 | 120| 030 181 19.97 | 330 | 007 | 497| 020 1.65 | 82.99%
15.05 009 | 138| 120| 020| 180 | 1247 | 331| 005| 497| 014 1.11 | 80.03%
15.03 0.05| 073 121 | 010| 1.80 6.00 | 333 | 003| 497| 0.06 0.51 | 70.10%
15.08 0.03| 045 1.22 | 0.05 1.80 301 | 333| 001| 497| 003 0.26 | 57.02%
15.11 001 | 017| 1.22| 000| 1.80 000| 331| 000| 497]| 0.00 0.00 | 0.00%

*. All tests are performed with J2 pin 1 and 2 shorted.
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3 Flyback Converter Efficiency

The efficiency data is shown in the tables and graph below. Test load is directly connected to capacitor C2.
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Output current (A)

Vin=120Vac/60Hz

Vin(V) lin(mA) | Pin(W) | Vout(V) lout(A) Pout(W) | Losses(W) | Efficiency (%)
120.04 328.6 21.44 15.1 1.206 | 18.2106 3.2294 84.94%
120.11 275.5 | 17.657 15.07 0.996 | 15.00972 2.64728 85.01%
120.16 2229 | 14.042 15.05 0.796 | 11.9798 2.0622 85.31%

120.2 | 172.04 | 10.659 15.03 0.606 | 9.10818 1.55082 85.45%
120.23 | 145.71 8.911 15.03 0.506 | 7.60518 1.30582 85.35%
120.27 | 119.72 7.153 15.01 0.406 | 6.09406 1.05894 85.20%
120.31 92.45 5.27 15 0.297 4.455 0.815 84.54%
120.34 67.18 3.527 14.99 0.197 | 2.95303 0.57397 83.73%
120.38 46.56 1.998 14.99 0.106 | 1.58894 0.40906 79.53%
120.38 36.13 1.147 14.99 0.056 | 0.83944 0.30756 73.19%
120.41 29.04 | 0.08716 17.28 0 0 0.08716 0.00%

*. All tests are performed with J2 pin 1 and 2 shorted.
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Vin:230VAc/5OHZ
Vin(V) lin(mA) | Pin(W) | Vout(V) lout(A) Pout(W) | Losses(W) | Efficiency (%)
230 202.5 21.16 15.08 1.202 | 18.12616 3.03384 85.66%
230 171.79 17.671 15.06 1.002 | 15.09012 2.58088 85.39%
230 141.25 14.177 15.05 0.802 | 12.0701 2.1069 85.14%
230.1 111.86 10.657 15.02 0.6 9.012 1.645 84.56%
230.1 98.27 8.961 15.01 0.5 7.505 1.456 83.75%
230.1 84.89 7.253 15 0.4 6 1.253 82.72%
230.1 71.85 5.534 14.99 0.3 4.497 1.037 81.26%
230.1 60.9 3.819 14.98 0.2 2.996 0.823 78.45%
230.2 514 2.151 14.97 0.1 1.497 0.654 69.60%
230.2 47.83 1.223 14.97 0.05 0.7485 0.4745 61.20%
230.2 46.21 0.3034 17.23 0 0 0.3034 0.00%

*. All tests are performed with J2 pin 1 and 2 shorted.
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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 full load: 15V/0.6A, 5V/0.55A, 3.3V/0.2A, 1.8V/0.05A,
1.2V/0.8A.

V=120V 5c/60HZ
Top Side

min 20.7 max 56.7

Bottom Side

*. All tests are performed with J2 pin 1 and 2 shorted.
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Vin:230VAc/5OHZ
Top Side

min 19.4 max 56.7

Bottom Side

min 22.7 max 51.4

*. All tests are performed with J2 pin 1 and 2 shorted.
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5 Startup

The output voltages at startup are shown in the images below with 15V/0.6A, 5V/0.55A, 3.3V/0.2A,
1.8V/0.05A, 1.2V/0.8A loads.

5.1 120V,4/60Hz: CH1: 15V output, CH2: 5V output

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

c2

imebase

0.0 ms] [Trigger

11 2.00 Vidiv 10.0 ms/div | Normal
L 1 -4.000 ¥ ofst 250 kS 2.5 MS/s | Edge
LeCroy Waiting for Trigger

5.2 120Va/60Hz: CH1: 15V, CH2: 3.3Vout, CH3: 1.8Vout, CH4: 1.2Vt

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Ulilities Help

o {, pry e P R e e ]
K |

2.00 Widiv 1.00 ¥ fdiv
20.00 ¥ offset 0 mY offset -2.000 Y ofst{§

LeCroy Waiting for Trigger

*. All tests are performed with J2 pin 1 and 2 shorted.
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5.3 230V,4/50Hz: CH1: 15V output, CH2: 5V output

Measure Math A Utilities  Help

File Vertical Timehase Trigger Display Cursors

C2

2.00 Vidiv 10.0 ms/div
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‘Le roy

250 kS 2.5 MSis |Edge
Waiting for Trigger

92V
Positive

File Vertical Timebase Trigger Display Cursors Measure Math A Utilities  Help
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*. All tests are performed with J2 pin 1 and 2 shorted.
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250 kS 5.0 MSis JEdge
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6 Turn off

The output voltages at turn off transient are shown in the images below with 15V/0.6A, 5V/0.55A, 3.3V/0.2A,
1.8V/0.05A, 1.2V/0.8A loads.

6.1 120V,/60Hz: CH1: 15V output, CH2: 5V output

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

imebase  -20.0 ms| [Trigger

A 2.00 Widiv 10.0 msidiv fNormal 92V

L 1 -4.000 ¥ ofst 250 kS 2.5 MS/s | Edge Negative
LeCroy Waiting for Trigger

6.2 120Va/60Hz: CHL: 15V, CH2: 3.3Vout, CH3: 1.8Vout, CH4: 1.2Vt

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Ulilities Help

c2

12

A
10.0 Widiv 2.00 Widiv 1.00 ¥ fdiv
20.00 ¥ offset 0 mY offset -2.000 Y ofst{§

LeCroy Waiting for Trigger

*. All tests are performed with J2 pin 1 and 2 shorted.
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6.3 230V,4/50Hz: CH1: 15V output, CH2: 5V output

File Vertical Timebase Trigger Display Cursors Measure Math A Utilities  Help

i
rigger
2.00 Vidiv 10.0 msidiv | Normal 92V
§ -4.000 ¥ ofst 250 kS 25Msis|Edge  Negative
LeCroy Waiting far Trigger

File Vertical Timehase Trigger Disg Cursors Measure Math A Utilities  Help

cz|

12

imebase 001

5.00 ms/div |Normal 92y
250 kS 5.0 MS/s | Edge Negative

10.0 Yidiv 2.00 Vidiv 1.00 Widiv |5
20.00 ¥ offset 0mY offset -2.000 ¥ ofst]f 3
LeCroy Waiting for Trigger

*. All tests are performed with J2 pin 1 and 2 shorted.
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7 Output Ripple Voltages

The output ripple voltages are shown in the plots below with 15V/0.6A, 5V/0.55A, 3.3V/0.2A, 1.8V/0.05A,
1.2V/0.8A loads and 120V,./60Hz input.

7 . 1 15V0ut

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

7.2 5Vout

File Vertical Timehase Trigger Display Cursors Measure Math Analysis Utilities elp

20
112512014 4:39:56 AM

*. All tests are performed with J2 pin 1 and 2 shorted.
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7.3 3.3Vout

File Vertical Timebase Trigger Display Cursors Measure Math Ar Utilities  Help

5

base -2.000000 ms] [Trigger

200 ns/div | Stop 50.0 my
4.00 kS 2.0 GSis |Edge Negative

1125/2014 4:40:34 AM

74 1.8V0ut

File Verical Timehase Trigger Display Cursors Measure Math Analy Utilities  Help
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112512014 4:41:51 AM

*. All tests are performed with J2 pin 1 and 2 shorted.
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7.5 1.2Vout

s Help

File Vertical Timebase Trigger Display Cursors Measure Math Ana

base -2.000000 ms]| (Trigger
200 ns/div | Stop 50.0my
2.0 GSis |Edge Negative
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4.00 kS

LeCroy

*. All tests are performed with J2 pin 1 and 2 shorted.

Page 13 of 14 Power Management Solutions



01/20/2014 i
PMP9185 Rev A Test Results m{_:,%ﬁ‘ﬁﬁms

8 Switching Waveforms

The images below show key switching waveforms of PMP9185RevA. The waveforms are measured with
15V/1.2A load.

8.1 Vps of MOSFET Q1 @ 85Vac/60Hz

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

b

|
L
.

8.2 Vps of MOSFET Q1 @ 265V ac/50Hz

ile  Vettical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

2.0 GS/s |Edge Positive
1/25/2014 3:31:08 AM

*. All tests are performed with J2 pin 1 and 2 shorted.
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