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PMP11451 Rev D
60W USB Type C AC/DC Adaptor
Test Results
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1 Photos
The photographs below show the PMP11451 Rev D prototype assembly. This circuit was built using a PMP11451 Rev C PCB.

4 o e s

6STT-1LTH

ODN3IY 6091

2 Standby Power (Cable Unplugged)

Input Voltage Input Power

120VAC/60Hz  29.7mW
230VAC/50Hz  35.2mW
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3 Efficiency

“End-to-end” efficiency was measured from input connector (J1) to output connector (J5). “AC/DC only” efficiency was
measured from input connector (J1) to output capacitor C8.

3.1 Average Efficiency (End-to-End)

3.1.1 5V Output

Vin Pin Vout lout Load Efficiency | Avg. Eff.

120VAC/60Hz 1.83 5.00 0.299 10% 81.67%
4.29 4.99 0.750 25% 87.14% | 88.22%

8.41 4.97 1.500 50% 88.67%

12.60 4.96 2.250 75% 88.58%

16.77 4.95 2.999 100% 88.47%

230VAC/50Hz 2.04 5.00 0.299 10% 73.28%
4.59 4.99 0.750 25% 81.49% | 85.26%

8.69 4.97 1.500 50% 85.88%

12.86 4.96 2.250 75% 86.78%

17.08 4.95 3.000 100% 86.89%

3.1.2 12V Output

Vin Pin Vout lout Load Efficiency | Awg. Eff.

120VAC/60Hz 4.26 11.98 0.301 10% 84.67%
9.98 11.97 0.749 25% 89.88% | 90.73%

19.71 11.95 1.501 50% 91.01%

29.49 11.94 2.249 75% 91.06%

39.32 11.92 3.001 100% 90.98%

230VAC/50Hz 4.52 11.98 0.301 10% 79.73%
10.22 11.97 0.751 25% 87.98% | 90.10%

19.80 11.95 1.498 50% 90.42%

29.52 11.94 2.250 75% 91.01%

39.32 11.92 3.002 100% 91.01%

3.1.3 20V Output

Vin Pin Vout lout Load Efficiency | Aw. Eff.
120VAC/60Hz 7.07 20.08 0.300 10% 85.22%
16.69 20.07 0.749 25% 90.07% | 91.04%
33.01 20.06 1.502 50% 91.28%
49.35 20.04 2.251 75% 91.41%
65.67 20.02 2.999 100% 91.43%

230VAC/50Hz 7.30 20.08 0.298 10% 81.97%
16.85 20.07 0.750 25% 89.32% | 91.02%
32.92 20.06 1.499 50% 91.34%

49.23 20.04 2.251 75% 91.63%
65.42 20.02 2.999 100% 91.78%
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3.2 Charts
3.2.1 5V Output
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3.2.2 12V Output
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3.3 Raw Data
3.3.1 5V Output
90VAC/60Hz
Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC | USB-C Vin lin Pin PF AC/DC | USB-C | Losses | AC/DC USBC
0.000 5.002 5.002 90.0 0.0080 | 0.0529 0.00 0.00 0.05 0.0% 0.0%
0.299 5.002 | 4.997 90.0 0.0651 1.790 0.306 1.50 1.49 0.29 83.6% 83.5%
0.752 5.001 | 4.987 89.9 0.142 4.267 0.333 3.76 3.75 0.51 88.1% 87.9%
1.125 5.001 4.980 89.9 0.202 6.315 0.348 5.63 5.60 0.69 89.1% 88.7%
1.500 5.000 | 4.973 89.9 0.259 8.408 0.361 7.50 7.46 0.91 89.2% 88.7%
1.874 5.001 | 4.966 89.9 0.309 10.50 0.378 9.37 9.31 1.13 89.2% 88.6%
2.250 5.000 | 4.958 89.9 0.354 12.62 0.405 11.25 11.16 1.37 89.1% 88.4%
2.626 5.000 4.951 89.9 0.396 14.72 0.414 13.13 13.00 1.59 89.2% 88.3%
3.000 5.000 | 4.944 89.9 0.437 16.81 0.428 15.00 14.83 1.81 89.2% 88.2%
120VAC/60Hz
Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC [ USB-C Vin lin Pin PF AC/DC | USB-C | Losses | AC/DC USBC
0.000 5.003 | 5.003 | 120.1 0.0109 | 0.0546 0.00 0.00 0.05 0.0% 0.0%
0.299 5.002 | 4.996 | 120.1 0.0534 | 1.829 0.285 1.50 1.49 0.33 81.8% 81.7%
0.750 5.001 4.988 120.1 0.113 4.293 0.317 3.75 3.74 0.54 87.4% 87.1%
1.124 5.001 4.981 120.1 0.160 6.342 0.330 5.62 5.60 0.72 88.6% 88.3%
1.500 5.001 4.974 120.1 0.206 8.414 0.339 7.50 7.46 0.91 89.2% 88.7%
1.875 5.001 4.968 120.1 0.252 10.50 0.347 9.38 9.32 1.12 89.3% 88.7%
2.250 5.001 | 4.961 | 120.1 0.297 12.60 0.354 11.25 11.16 1.35 89.3% 88.6%
2.625 5.001 | 4.954 | 120.1 0.339 14.68 0.360 13.13 13.00 1.56 89.4% 88.6%
2.999 5.001 | 4.947 | 120.1 0.379 16.77 0.369 15.00 14.84 1.77 89.4% 88.5%
230VAC/50Hz
Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC [USB-C Vin lin Pin PF AC/DC [ USB-C | Losses | AC/DC USBC
0.000 5.001 | 5.001 | 230.6 0.0164 | 0.0639 0.00 0.00 0.06 0.0% 0.0%
0.299 5.001 | 4.995 | 230.6 0.0460 | 2.038 0.192 1.50 1.49 0.54 73.4% 73.3%
0.750 5.001 4.987 230.6 0.082 4.590 0.244 3.75 3.74 0.84 81.7% 81.5%
1.125 5.001 | 4.981 | 230.6 0.106 6.633 0.271 5.63 5.60 1.01 84.8% 84.5%
1.500 5.001 | 4.974 | 230.6 0.131 8.688 0.288 7.50 7.46 1.19 86.3% 85.9%
1.875 5.001 | 4.967 | 230.6 0.156 10.76 0.299 9.38 9.31 1.38 87.1% 86.5%
2.250 5.001 | 4.960 | 230.6 0.182 12.86 0.307 11.25 11.16 1.61 87.5% 86.8%
2.625 5.001 4.953 230.6 0.208 14.97 0.313 13.13 13.00 1.84 87.7% 86.9%
3.000 5.001 4.947 230.6 0.234 17.08 0.317 15.00 14.84 2.08 87.8% 86.9%
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3.3.2 12V Output
90VAC/60Hz
Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC |USB-C| Vin lin Pin PF AC/DC | USB-C | Losses | AC/DC USBC
0.000 11.98 11.98 90.0 0.0109 0.182 0.00 0.00 0.18 0.0% 0.0%
0.300 11.97 11.97 89.9 0.1400 | 4.206 0.334 3.59 3.59 0.62 85.4% 85.4%
0.750 11.97 11.97 89.9 0.296 9.996 0.376 8.98 8.98 1.02 89.8% 89.8%
1.126 11.97 11.96 89.9 0.397 14.894 | 0.417 13.48 13.47 1.42 90.5% 90.4%
1.499 11.97 11.95 89.9 0.447 19.788 0.447 17.94 17.91 1.84 90.7% 90.5%
1.875 11.97 11.94 89.9 0.587 24.79 0.470 22.44 22.39 2.35 90.5% 90.3%
2.251 11.97 11.94 89.9 0.680 29.79 0.488 26.94 | 26.88 2.85 90.4% 90.2%
2.625 11.97 11.93 89.9 0.767 34.73 0.504 31.42 31.32 3.31 90.5% 90.2%
3.001 11.97 11.92 89.8 0.854 39.71 0.518 35.92 | 35.77 3.79 90.5% 90.1%
120VAC/60Hz
Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC |USB-C| Vin lin Pin PF AC/DC | USB-C | Losses | AC/DC USBC
0.000 11.98 11.98 | 119.9 | 0.0126 | 0.1856 0.00 0.00 0.19 0.0% 0.0%
0.301 11.98 11.98 119.9 0.1127 4.259 0.315 3.61 3.61 0.65 84.7% 84.7%
0.749 11.98 11.97 | 119.9 0.243 9.975 0.342 8.97 8.97 1.00 90.0% 89.9%
1.124 11.98 11.96 119.9 0.348 14.817 0.355 13.47 13.44 1.35 90.9% 90.7%
1.501 11.98 11.95 | 119.9 0.436 19.708 | 0.377 17.98 17.94 1.73 91.2% 91.0%
1.875 11.98 11.95 119.9 0.510 24.59 0.402 22.46 22.41 2.13 91.3% 91.1%
2.249 11.98 11.94 | 119.9 0.581 29.49 0.423 26.94 | 26.85 2.55 91.4% 91.1%
2.625 11.98 11.93 119.9 0.652 34.41 0.440 31.45 31.32 2.96 91.4% 91.0%
3.001 11.97 11.92 | 119.9 0.723 39.32 0.454 35.92 | 35.77 3.40 91.4% 91.0%
230VAC/50Hz
Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC |USB-C| Vin lin Pin PF AC/DC | USB-C | Losses | AC/DC USBC
0.000 11.98 11.98 | 229.9 | 0.0171 | 0.2097 0.00 0.00 0.21 0.0% 0.0%
0.301 11.98 11.98 | 229.9 | 0.0811 | 4.523 0.243 3.61 3.61 0.92 79.7% 79.7%
0.751 11.98 11.97 | 229.9 0.150 10.218 | 0.296 9.00 8.99 1.22 88.1% 88.0%
1.125 11.98 11.96 | 229.8 0.209 15.006 | 0.312 13.48 13.46 1.53 89.8% 89.7%
1.498 11.98 11.95 | 229.8 0.268 19.797 0.321 17.95 17.90 1.85 90.7% 90.4%
1.877 11.98 11.95 229.8 0.327 24.68 0.328 22.49 22.43 2.19 91.1% 90.9%
2.250 11.98 11.94 | 229.8 0.385 29.52 0.354 26.96 | 26.87 2.57 91.3% 91.0%
2.625 11.98 11.93 229.8 0.443 34.41 0.338 31.45 31.32 2.96 91.4% 91.0%
3.002 11.98 11.92 | 229.8 0.500 39.32 0.342 35.96 | 35.78 3.36 91.5% 91.0%
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3.3.3 20V Output
90VAC/60Hz
Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC | USB-C Vin lin Pin PF AC/DC | USB-C | Losses | AC/DC USBC
0.000 20.08 20.08 90.0 0.0170 0.388 0.00 0.00 0.39 0.0% 0.0%

0.303 20.08 20.08 89.9 0.2240 7.132 0.383 6.08 6.08 1.05 85.3% 85.3%

0.747 20.08 20.07 89.9 0.434 16.720 0.429 15.00 14.99 1.72 89.7% 89.7%

1.124 20.08 20.06 89.9 0.592 25.01 0.470 22.57 22.55 2.44 90.2% 90.2%

1.501 20.08 20.06 89.9 0.743 33.29 0.498 30.14 30.11 3.15 90.5% 90.4%

1.875 20.08 20.05 89.8 0.886 41.55 0.522 37.65 37.59 3.90 90.6% 90.5%

2.250 20.08 20.04 89.8 1.029 49.85 0.540 45.18 45.09 4.67 90.6% 90.5%

2.625 20.08 20.03 89.8 1.171 58.18 0.553 52.71 52.58 5.47 90.6% 90.4%

3.000 20.07 20.02 89.8 1.314 66.48 0.564 60.21 60.06 6.27 90.6% 90.3%

120VAC/60Hz

Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC | USB-C Vin lin Pin PF AC/DC | USB-C | Losses | AC/DC USBC
0.000 20.08 20.08 | 119.9 | 0.0164 | 0.3951 0.00 0.00 0.40 0.0% 0.0%

0.300 20.08 20.08 | 119.9 0.1779 7.069 0.332 6.02 6.02 1.05 85.2% 85.2%

0.749 20.08 20.07 119.9 0.120 16.690 0.361 15.04 15.03 1.65 90.1% 90.1%

1.125 20.08 20.06 119.9 0.515 24.84 0.402 22.59 22.57 2.25 90.9% 90.9%

1.502 20.08 20.06 | 119.9 0.634 33.01 0.435 30.16 30.13 2.85 91.4% 91.3%

1.876 20.08 20.05 | 119.9 0.751 41.18 0.458 37.67 37.61 3.51 91.5% 91.3%

2.251 20.08 20.04 119.8 0.866 49.35 0.475 45.20 45.11 4.15 91.6% 91.4%

2.626 20.08 20.03 119.8 0.978 57.53 0.491 52.73 52.60 4.80 91.7% 91.4%

2.999 20.07 20.02 119.8 1.085 65.67 0.505 60.19 60.04 5.48 91.7% 91.4%

230VAC/50Hz
Vout Vout Pout Pout Efficiency | Efficiency
lout AC/DC | USB-C Vin lin Pin PF AC/DC | USB-C | Losses | AC/DC USBC
0.000 20.08 20.08 | 229.9 | 0.0193 | 0.4308 0.00 0.00 0.43 0.0% 0.0%

0.298 20.08 20.08 | 229.9 0.1150 7.300 0.276 5.98 5.98 1.32 82.0% 82.0%

0.750 20.08 20.07 229.8 0.232 16.852 0.316 15.06 15.05 1.79 89.4% 89.3%

1.125 20.08 20.07 229.8 0.329 24.83 0.328 22.59 22.58 2.24 91.0% 90.9%

1.499 20.08 20.06 | 229.8 0.426 32.92 0.337 30.10 30.07 2.82 91.4% 91.3%

1.876 20.08 20.05 | 229.8 0.520 41.09 0.344 37.67 37.61 3.42 91.7% 91.5%

2.251 20.08 20.04 229.8 0.612 49.23 0.350 45.20 45.11 4.03 91.8% 91.6%

2.624 20.08 20.03 | 229.8 0.694 57.29 0.359 52.69 52.56 4.60 92.0% 91.7%

2.999 20.08 20.02 | 229.8 0.761 65.42 0.374 60.22 60.04 5.20 92.1% 91.8%
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4 Regulation
Measured at TP3/TP8.
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5.00

4.99

4.98

4.97

4.96

Output Voltage (Volts)

4.95

4.94
0.0

4.2 12V Output

0.5 1

Load Current(Amps)

—+=120VAC/60Hz  —#—230VAC/50Hz

.0 1.5 20 25 3.0 3.5

11.99

11.98

11.97

==

11.96

11.95

==

11.94

11.93

~

Output Voltage (Volts)

11.92

11.91

0.0

0.5 1

.0 1.5 20 25 3.0

Load Current(Amps)

=+ 120VAC/60Hz = =—m—230VAC/50Hz

3.5

Page 9 of 42

Power Management Solutions



04/14/2016

PMP11451 Rev D Test Results

{'.P TEXAS

INSTRUMENTS

4.3 20V Output
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5 Thermal Images
The thermal images below show the 20V output loaded with 3A. The ambient temperature was 25°C, with no airflow.

5.1 90VAC/60Hz

Area analysis

T1 Max

Area analysis
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5.2 120VAC/60Hz

Area analysis

T1 Max

Area analysis
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5.3 230VAC/50Hz

Area analysis

T1 Max

Area analysis

Q3 Max 842°C
D100Max 59.7°C
Q7 Max 86.0°C
D1 Max 63.6°C
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6 Current Limit

The plot below shows the output voltage on TP3/TP8 versus output current as the load is increased into current limit.

25
20 i i———a——8
e 15 g
S
S 2 4 —$ % 4
g_ 10 o
3 /
5 & e A;—'f’ r Y = S
.-——---I--_--_-__._-
0 .é |
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0
Load Current(Amps)
s 5V out —12Vout —a—20Vout
7 Startup

The image below shows the default output voltage of 5V on TP3/TP8 during a cable plug-in event with no load.
LeCroy

| p——————

/
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8 Output Voltage Transitions

The following screenshots below demonstrate the transitions between 5V, 12V, and 20V. No load is applied.

8.1 5Vto 12V

LeCroy

1

ci
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8.2 12Vto 5V

LeCroy

ci

8.3 12Vto 20V

LeCroy

ci

5.00 Yidiv

-4 afst
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LeCroy

c1

8.4 20Vto 12V

LeCroy

1
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8.5 5Vto 20V

LeCroy

53]

1

Page 18 of 42 Power Management Solutions



04/14/2016 @ TEXAS

PMP11451 Rev D Test Results INSTRUMENTS

8.6 20Vto 5V

LeCroy

53]

9 Output Ripple Voltage

9.1 120VAC/60Hz — Measured at TP3/TP8 — 5V@3A Load

armal 1

doe l"-lEg:Hti'-."blE!

LeCroy
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-40my
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9.2 230VAC/50Hz — Measured at TP3/TP8 —5V@3A Load

LeCroy
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VNI V'V VV VL

100 iy
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9.3 120VAC/60Hz — Measured at TP3/TP8 — 12V@3A Load
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9.4 230VAC/50Hz — Measured at TP3/TP8 — 12V@3A Load

LeCroy

INANANNAAND
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9.5 120VAC/60Hz — Measured at TP3/TP8 — 20V@3A Load

LeCroy
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9.6 230VAC/50Hz — Measured at TP3/TP8 — 20V@A Load

LeCroy

10 Load Transients

10.1 5Vout, 0-25% 120VAC/60Hz Input

LeCroy
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10.2 5Vout, 25-50% 120VAC/60Hz Input
LeCroy
19 s s 1

10.3 5Vout, 50-75% 120VAC/60Hz Input

LeCroy
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200 miidiv 1.00 Ardivg
412.0 mY] -3.030 A ofst]

Page 23 of 42 Power Management Solutions



04/14/2016 /]
PMP11451 Rev D Test Results m{;%lﬁgNTs

10.4 5Vout, 75-100% 120VAC/60Hz Input

LeCroy

c1
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10.6 5Vout, 25-50% 230VAC/50Hz Input

LeCroy

4

10.7 5Vout, 50-75% 230VAC/50Hz Input

LeCroy
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10.8 5Vout, 75-100% 230VAC/50Hz Input

LeCroy

4

10.9 12Vout, 0-25% 120VAC/60Hz Input

LeCroy
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10.10 12Vout, 25-50% 120VAC/60Hz Input

LeCroy

4

10.11 12Vout, 50-75% 120VAC/60Hz Input
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10.16 12Vout, 75-100% 230VAC/50Hz Input

LeCroy

c1
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10.17 20Vout, 0-25% 120VAC/60Hz Input

LeCroy
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10.18 20Vout, 25-50% 120VAC/60Hz Input
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10.20 20Vout, 75-100% 120VAC/60Hz Input

LeCroy

4

10.21 20Vout, 0-25% 230VAC/50Hz Input

LeCroy
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10.24 20Vout, 75-100% 230VAC/50Hz Input
[eCroy

11 Loop Response

4

The following plots show the loop response at full load (3A) for the different outputs.
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12 Switching Waveforms
The input was 265VAC/50Hz, and the output set to 20V and was loaded with 3A.
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13 Conducted Emissions

13.1 5Vout, 120VAC/60Hz input

Peak Detector, Max-Hold - 120VAC/60Hz Input, 5V/3A Load
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13.2 5Vout, 230VAC/50Hz input
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13.4 12Vout, 230VAC/50Hz input

70

Peak Detector, Max-Hold - 230VAC/50Hz Input, 12V/3A Load

60

50

30

20 -

10

0.1

1

Frequency (MHz)

—=(lass B QPK
—(Class B AVG
——Line

~ Neutral

Page 40 of 42

Power Management Solutions




04/14/2016

PMP11451 Rev D Test Results

‘5 TEXAS
INSTRUMENTS

13.5 20Vout, 120VAC/60Hz input

Peak Detector, Max-Hold - 120VAC/60Hz Input, 20V/3A Load

70

60

50 -+

30

20 -

10

0.1

1

10
Frequency (MHz)

—=(lass B QPK
—(Class B AVG
——Line

~ Neutral

Page 41 of 42

Power Management Solutions




04/14/2016

PMP11451 Rev D Test Results

{'r‘ TEXAS
INSTRUMENTS

13.6 20Vout, 230VAC/50Hz input

Peak Detector, Max-Hold - 230VAC/50Hz Input, 20V/3A Load
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