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LM5175 Synchronous 4-Switch Buck-Boost
Converter

T1 reference design number: PMP20042 REV A

Input: 3.5V to 20V DC
Output: Selectable 5V, 9V, 15V or 20V @ 5A

DC — DC Test Results
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Test Specifications
Vin min 3.8V
Vin max 20V
Vout Selectable 5V, 9V, 15V or 20V
lout 5A

1 Circuit Description

PMP20042 is a synchronous 4-switch buck-

boost converter which utilizes the LM5175 controller for USB Type-C™

applications. The output voltage can be selected for 5V, 9V, 15V or 20V at 5A using jumpers or open drain control switches.
Additional pulse-by-pulse current limiting is inherent in the current-mode controller. The board includes enable,

synchronization and power good functions.

2 Board Photos

The design is built on PMP20042 Rev A printed circuit board. This is a 4-layer PCB with 1 oz. copper on external layers and
0.5 oz. copper on internal layers. PCB dimensions are 57.4mm x 45.7mm.
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3 Efficiency

3.1 15V Output Efficiency Results

Efficiency
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PMP20042 15Vout Efficiency
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3.2 15V Output Efficiency Data

Vin(V) lin(A) Vout(V) | lout(A) | Pin(W) | Pout(W) | Loss(W) | Efficiency
7.999 0.062 | 14.820 0.000 0.497 0.000 0.497 0.000
8.000 0.248 | 14.820 0.100 1.983 1.482 0.501 74.733
7.999 0.434 | 14.821 0.200 3.469 2.964 0.505 85.439
7.999 0.620 | 14.821 0.300 4.956 4.445 0.512 89.679
7.999 0.807 | 14.822 0.400 6.455 5.926 0.529 91.807
7.999 0.996 | 14.822 0.500 7.967 7.408 0.558 92.990
7.999 1.472 14.821 0.750 11.777 11.111 0.666 94.348
7.999 1.943 14.821 1.000 15.545 14.814 0.731 95.298
7.999 2.889 | 14.822 1.499 | 23.111 | 22.223 0.888 96.158
7.999 3.841 | 14.824 1.999 | 30.726 | 29.634 1.092 96.445
7.999 4,822 | 14.824 2.507 | 38.572| 37.170 1.402 96.365
7.999 5.772 | 14.824 2,997 | 46.172 | 44.434 1.738 96.236
7.999 6.773 | 14.824 3.509 | 54.176 | 52.014 2.162 96.009
7.998 7.722 | 14.833 3.998 | 61.761 | 59.310 2.452 96.030
7.998 8.715 | 14.836 4499 | 69.699 | 66.748 2.951 95.766
7.997 9.716 14.840 4.999 77.702 74.185 3.517 95.474
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7.997 | 10726 | 14.843| 5.499] 85778 81.618| 4.160| 95.151
12.002 | 0028| 14.815| 0000| 0335| 0001] 0333 0.442
12002 | 0.152| 14815| 0100| 1.819| 1.483| 0336| 81.508
12.002| 0276| 14.816| 0200| 3309| 2963| 0346| 89.551
12.002 | 0400| 14.816| 0300| 4.802| 4.443| 0359 92531
12.001 | 0525| 14.816| 0.400| 6303| 5923| 0380| 93.974
12.001 | 0.651| 14.815| 0.500| 7.809| 7.405| 0405| 94.820
12.001 | 0964| 14.814| 0.750| 11571| 11.106| 0.465| 95984
12.001 | 1.275| 14.814| 1.000| 15304 | 14.808| 0496| 96.760
12.001 | 1.898| 14.815| 1.499| 22781 | 22212| 0569 97.502
12.001 | 2.523| 14.816| 1.999| 30.275| 29.617| 0658| 97.826
12.001 | 3.161| 14.816| 2507 | 37.933| 37.144| 0789| 97.921
12.001 | 3.779| 14.816| 2998 | 45347 | 44413| 0934| 97.941
12.001 | 4.423| 14.816| 3.509| 53.080| 51.984| 1.096| 97.935
12.001 | 5.038| 14.821| 3998 | 60.462| 59.260| 1.202| 98.012
12.000| 5.673| 14.822| 4.499| 68.076| 66.681| 1.396| 97.950
12.000 | 6.309| 14.823| 4999 | 75.708| 74.102| 1.606| 97.879
12.000 | 6.947 | 14.826| 5.499| 83360 | 81.520| 1.840| 97.792
20.005| 0030 14795| 0000| 0592| 0001| 0.591 0.250
20.005| 0103 14796| 0.100| 2071| 1481] 0589| 71530
20.005| 0177 14.796| 0200| 3549| 2959| o0.590| 83.383
20.005| 0251 14.796| 0300| 5027| 4436 0591| 88.236
20.005| 0325| 14.796| 0400| 6508| 5916| 0.592| 90.903
20.005| 0399 14.797| 0500| 7.990| 7.395| 0595| 92.558
20.005| 0585 | 14.798| 0.750| 11.697 | 11.094| 0.603| 94.848
20005 | 0771 14.799| 1.000| 15.430| 14.793| 0.637| 95.872
20.005| 1.149| 14.799| 1.499| 22979 | 22.184| 0795| 96.540
20.005| 1523 14.797| 1.999| 30.465| 29581 0.884| 97.098
20.005| 1.904| 14.798| 2.507| 38.091| 37.097| 0994| 97.391
20005 | 2273 14.798| 2998 | 45.474| 44361| 1.114| 97.551
20.005| 2.658| 14.797| 3.508| 53.162 | 51.915| 1.247| 97.654
20.004 | 3.025| 14.806| 3.998| 60509 | 59.201| 1.308| 97.838
20.003 | 3.403| 14.808| 4.499| 68.064 | 66.618| 1.446| 97.876
20003 | 3.781| 14.809| 4.999| 75.627 | 74.033| 1.594| 97.892
20003 | 4.160| 14.811| 5.499| 83202 | 81.441| 1.761| 97.884
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3.3 20V Output Efficiency Results
PMP20042 20Vout Efficiency
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3.4 20V Output Efficiency Data
Vin(V) lin(A) Vout(V) | lout(A) | Pin(W) Pout(W) Loss(W) Efficiency
8.000 | 0.097 | 19.907 0.000 0.778 0.002 0.776 0.256
8.000 | 0.347 | 19.908 0.100 2.774 1.991 0.783 71.761
8.000 | 0.597 | 19.910 0.200 4.773 3.982 0.791 83.419
8.000 | 0.847 | 19.911 0.300 6.774 5.969 0.805 88.122
7.999 1.099 | 19.912 0.400 8.789 7.961 0.828 90.576
7.999 1.354 | 19.911 0.500 10.833 9.950 0.883 91.847
7.999 1.998 | 19.901 0.750 15.979 14.920 1.059 93.371
7.999 | 2.633| 19.899 1.000 21.062 19.889 1.173 94.431
7.999 | 3.912 | 19.898 1.499 31.295 29.831 1.464 95.323
7.999 | 5.205| 19.901 1.999 41.629 39.780 1.849 95.559
7.999 | 6.520| 19.903 2.499 52.151 49.743 2.409 95.381
7.999 | 7.852 | 19.902 2.997 62.807 59.643 3.164 94.963
7.999 | 9.236| 19.903 3.507 73.875 69.789 4.086 94.469
7.997 | 10.530 | 19.928 3.997 84.210 79.645 4.565 94.580
7.996 | 11.912 | 19.934 4.497 95.253 89.641 5.612 94.108
7.996 | 13.353 | 19.938 5.006 106.777 99.809 6.968 93.474
12.001 | 0.066 | 19.902 0.000 0.797 0.000 0.797 0.000
12.001 | 0.232 | 19.903 0.100 2.788 1.992 0.796 71.461
12.001 | 0.398 | 19.903 0.200 4.780 3.981 0.799 83.275
12.001 | 0.564 | 19.904 0.300 6.773 5.969 0.804 88.126
12.001 | 0.731| 19.905 0.400 8.772 7.958 0.814 90.723
12.001 | 0.897 | 19.906 0.500 10.770 9.947 0.823 92.360
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12.001 | 1.318| 19.905| 0.750 15.815 14.923 0892 | 94.359
12.001 | 1.743| 19.896| 1.000 20.920 19.886 1.034| 95.059
12.001 | 2.584| 19.893| 1.499 31.007 29.825 1182 | 96.189
12.001 | 3.427| 19.892| 1.999 41.125 39.764 1361| 96.691
12.000 | 4.284| 19.892| 2.503 51.414 49.797 1617 | 96.856
12.001 | 5.133| 19.891| 3.002 61.602 59.722 1.880 |  96.949
12.001| 5979| 19.892| 3.500 71.752 69.621 2131 97.030
12.000 | 6.837| 19.904| 3.996 82.042 79.540 2501 | 96.951
12.000 | 7.704| 19.910| 4.497 92.443 89.534 2910 96.853
12.000 | 8575| 19.917| 4.997 102.897 99.523 3373 | 96.722
12.000 | 9451 | 19.923| 5.497 113.406 109.513 3.893 | 96.567
20.006 | 0.025| 19.871| 0.000 0.504 0.002 0.502 0.394
20.005| 0.124| 19873| 0.100 2.485 1.989 0495 |  80.061
20005 | 0224| 19.874| 0.200 4.477 3.975 0502 | 88778
20.005| 0324 19.875| 0.300 6.482 5.960 0521 | 91.959
20.005| 0425| 19.875| 0.400 8.502 7.946 0.556 |  93.459
20.005| 0526| 19.874| 0.500 10.523 9.933 0590 | 94.396
20.005| 0.776| 19.875| 0.750 15.524 14.900 0.624 | 95982
20005 | 1.026| 19.872| 1.000 20.523 19.862 0.661| 96.780
20.005| 1526| 19.874| 1.499 30.527 29.797 0731| 97.607
20.005| 2026| 19.875| 1.999 40.538 39.730 0.808 | 98.008
20005 | 2534| 19.876| 2.504 50.690 49.765 0.925| 98175
20.005| 3.033| 19.876| 3.002 60.681 59.666 1.015 | 98327
20.005| 3.535| 19.876| 3.500 70.716 69.565 1.151| 98373
20.004 | 4.034| 19.884| 3.997 80.698 79.467 1231| 98.475
20.004 | 4539| 19.886| 4.497 90.792 89.425 1367 | 98.494
20.004 | 5044 | 19.889| 4.997 100.909 99.391 1518 | 98.496
20.004 | 5551| 19.892| 5.497 111.034 109.347 1.687 | 98.480
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3.5 5V Output Efficiency Results

PMP20042 5Vout Efficiency
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3.6 5V Output Efficiency Data
Vin(V) lin(A) Vout(V) | lout(A) | Pin(W) | Pout(W) | Loss(W) | Efficiency
7.999 0.023 4,972 0.000 0.186 0.000 0.186 0.000
8.000 0.085 4.972 0.100 0.683 0.498 0.186 72.846
7.999 0.148 4.972 0.200 1.181 0.994 0.186 84.219
7.999 0.210 4,972 0.300 1.678 1.491 0.187 88.848
7.999 0.272 4,972 0.400 2.179 1.988 0.191 91.226
7.999 0.336 4,972 0.500 2.685 2.485 0.200 92.536
7.999 0.495 4,972 0.750 3.961 3.728 0.234 94.100
7.999 0.654 4971 1.000 5.229 4.969 0.260 95.027
7.999 0.971 4971 1.499 7.767 7.453 0.314 95.961
7.999 1.289 4,972 1.999 10.314 9.938 0.376 96.358
7.999 1.615 4,972 2.507 12.920 12.462 0.459 96.449
7.999 1.937 4,972 3.006 15.495 14.944 0.552 96.440
7.999 2.261 4,972 3.506 18.086 17.431 0.654 96.382
7.999 2.581 4,973 4.001 20.644 19.900 0.744 96.394
7.998 2.908 4,974 4.502 23.261 22.390 0.870 96.258
7.998 3.237 4,974 5.002 25.886 24.878 1.008 96.105
7.998 3.566 4,974 5.501 28.522 27.365 1.157 95.943
12.001 0.029 4,972 0.000 0.352 0.000 0.352 0.000
12.001 0.071 4971 0.100 0.850 0.498 0.352 58.568
12.001 0.112 4971 0.200 1.348 0.994 0.353 73.775
12.001 0.154 4,971 0.300 1.846 1.491 0.355 80.774
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12001 | 0.195| 4971 o0400| 2345] 1988] 0357] 84.756
12.001 | 0237| 4972| o0500| 2844| 2485| 0359| 87.361
12.001 | 0342| 4972| 0750| 4.106| 3.727| 0378| 90.784
12.001 | 0450| 4.971| 1.000| 5.404| 4969| 0435| 91.958
12.001| 0663| 4970| 1.499| 7.957| 7451| o0505| 93.649
12.001| 0876| 4.970| 1.999| 10518| 9.935| 0583| 94.460
12.001 | 1.095| 4.970| 2506| 13.136| 12.457| 0.680| 94.826
12.001 | 1310| 4970 3.006| 15720| 14938| 0782| 95.026
12.001 | 1.527| 4970| 3506| 18322 | 17.423| 0.899| 95.09
12.000| 1.740| 4970| 4.001| 20.881| 19.884| 0997| 95223
12.000 | 1.959| 4.970| 4502| 23507| 22372| 1.134| 95.175
12.000 | 2.179| 4970| 5002| 26.146| 24.859| 1.288| 95.076
11.999 | 2.400| 4970 5501| 28795| 27.343| 1.452| 94.958
20005| 0031| 4982 | o0000| o0612] o0000| 0612 0.000
20.005| 0055| 4982 | 0.100| 1.108| 0499| 0610| 44.994
20.005| 0080 | 4981| 0200| 1.608| 099 0612] 61.941
20.005| 0.105| 4.981| 0300| 2.107| 1494| 0613| 70919
20.005| 0130 4.981| 0400| 2607| 1.992| 0615| 76.403
20.005| 0155| 4.981| 0500| 3.111| 2490 0.621| 80.036
20.005| 0218 4981| 0750| 4369| 3.734| 0635| 85470
20.005| 0283 4981| 1.000| 5657| 4979 0679| 88.000
20005 | 0415| 4.979| 1.499| 8302| 7.465| 0837| 89.916
20.005| 0544 4977| 1.999| 10889 | 9.950| 0939| 91.379
20.005| 0676 | 4.977| 2.505| 13519 | 12470 | 1.049| 92.241
20.005| 0806 4.977| 3.005| 16.120| 14.956| 1.163| 92.783
20.005| 0937 4.977| 3.505| 18738 | 17.446| 1.293| 93.101
20004 | 1.066| 4.976| 4.001| 21.326| 19.908| 1.418| 93.349
20004 | 1.198| 4.975| 4502| 23.967| 22396| 1.570| 93.449
20003 | 1331 4.975| 5.002| 26623| 24882 1.741| 93.461
20003 | 1464 4974| 5501| 29.290| 27.366| 1.925| 93.429
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3.7 9V Output Efficiency Results

PMP20042 9Vout Efficiency
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3.8 5V Output Efficiency Data
Vin(V) lin(A) Vout(V) | lout(A) | Pin(W) | Pout(W) | Loss(W) | Efficiency
8.000 0.029 8.961 0.000 0.229 0.000 0.229 0.000
7.999 0.142 8.961 0.100 1.133 0.897 0.236 79.192
7.999 0.254 8.961 0.200 2.035 1.792 0.243 88.071
7.999 0.367 8.961 0.300 2.939 2.687 0.252 91.441
7.999 0.481 8.960 0.399 3.846 3.579 0.267 93.051
7.999 0.594 8.961 0.500 4.755 4.479 0.276 94.190
7.999 0.878 8.961 0.750 7.027 6.718 0.309 95.609
7.999 1.162 8.962 1.000 9.292 8.957 0.335 96.398
7.999 1.730 8.962 1.499 13.835 13.437 0.398 97.123
7.999 2.300 8.964 1.999 18.395 17.918 0.476 97.410
7.999 2.867 8.963 2.505 22.936 22.449 0.487 97.876
7.999 3.441 8.963 3.004 27.525 26.923 0.602 97.813
7.999 4.020 8.963 3.506 32.151 31.426 0.725 97.744
7.999 4.606 8.967 4.001 36.841 35.871 0.970 97.367
7.999 5.189 8.968 4.501 41.504 40.364 1.141 97.252
7.998 5.774 8.968 5.001 | 46.185 | 44.852 1.333 97.114
7.998 6.362 8.970 5.501 50.888 49.339 1.549 96.956
12.001 0.021 8.954 0.000 0.254 0.001 0.254 0.352
12.001 0.096 8.954 0.100 1.150 0.896 0.253 77.955
12.001 0.170 8.954 0.200 2.045 1.791 0.254 87.571
12.001 0.245 8.955 0.300 2.940 2.686 0.255 91.334
12.001 0.320 8.955 0.400 3.838 3.580 0.258 93.278
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12.002| 0395| 8955| 0500| 4.742| 4.476| o0.266| 94.389
12.001| 058 | 8956| 0.750| 7.030| 6.714| 0316| 95.506
12.001| 0775| 8955| 1.000| 9.300| 8950| 0.349| 96.242
12.001 | 1.153| 8955| 1.499| 13.836| 13.426| 0411| 97.033
12.001 | 1.531| 8956| 1.999| 18378 | 17.903| 0474 | 97.418
12.001 | 1.916| 8956 2.505| 22.995| 22432| 0563| 97.552
12.001 | 2.297| 8956| 3.004| 27.560| 26.901| 0.660| 97.607
12.001 | 2679| 8957 | 3505| 32147 | 31.389| 0.758| 97.642
12.000 | 3.057| 8960| 4.000| 36.684| 35843| 0841| 97.707
12.000 | 3.441| 8961| 4501| 41.296| 40333| 0963| 97.669
12.000 | 3.826| 8962 5001| 45916| 44819| 1.097| 97.611
12.000 | 4212| 8963| 5501| 50542 | 49.300| 1.241| 97.544
20.005| 0036 8954| 0000| 0720] 0000 0.720 0.000
20.005| 0081 8954| 0.100| 1616| 0896| 0720| 55.450
20005| 0.126| 8954| 0200] 2511| 1791 0720| 71.329
20005| 0170 8954| 0300| 3.407| 2685| 0722| 78820
20005| 0215]| 8954| 0400| 4303| 3581 0722| 83.214
20.005| 0260 8954| 0500| 5203| 4475| 0728| 86.006
20005| 0372 8954| 0750| 7.450| 6.713| 0737] 90.106
20.005| 0485| 8954| 1.000| 9.700| 8950| 0.750| 92.267
20.005| 0713 8953| 1.499| 14261 | 13.424| 0838| 94.127
20004 | 0944| 8951| 1.999| 18.892| 17.892| 1.000| 94.708
20004 | 1.176| 8950| 2.505| 23.533| 22420 1.113| 95.271
20.004 | 1.406| 8950| 3.003| 28.118| 26.877| 1.241| 95585
20.005| 1.636| 8950| 3.504| 32722 | 31.363| 1.359| 95.848
20003 | 1.864| 8950| 4.001| 37.286| 35.804| 1.482| 96.026
20002 | 2.096| 8949| 4501| 41.915| 40280| 1.635| 96.100
20002 | 2328| 8950| 5.001| 46563 | 44760 1.803| 96.127
20002 | 2561 8950| 5.501| 51.218| 49.230| 1.988| 96.118
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4 Thermal

4.1 20V Input, 20V at 5A Output

0[O /2016
»

0701201t
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4.2 12V Input, 20V at 5A Output

23.0

o015 206 16:27:11

23.0

loy01h/20286 16:28:24
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4.3 10V Input, 20V at 5A Output

23.0

16:49:32

24.0

16:50:02
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5 Startup

5.1 Startup from Vin

LeCroy LeCroy|

LeCroy| LeCroy

. Al / . vaut MM

- f
ot ‘-‘___../ vout /

PGOOD

VOUT from VIN Startup 8Vin 15Vout 5A VOUT from VIN Startup 20Vin 15Vout5A
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w

out
c

VOUT from VIN Startup 8Vin 20Vout A

VOUT from VIN Startup 20Vin 20Vout 5A

6 Switching Waveform

7.1 8V Input

LeCroy

LeCroy

! Buick SW

o Buick SW
==

.

Boost S

-

UCKSW BOOSTSW Switching 8Vin 5Vout

Boost S
e l

LeCroy LeCroy
' | , { { L - L
promsi Ty T 1 !
| . | - »%EEDMSN & N
bt} e |

10o0ks 1

VOUT BUCKSW BOOSTSW Switching 8Vin 15Vout 5A

100ks 1

VOUT BUCKSW BOOSTSW Switching 8Vin 20Vout 5A
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6.2 12V Input

LeCroy!

. " Buck S

. Buck SW

i i Boost SW l

mebase 000 [ (Trioger G0 0m]

VOUT BUCKSW BOOSTSW Switching 12Vin 9Vout 5A

LeCroy

Buck S

i Boost SW .*

Boost S
"
y et

VOUT BUCKSW BOOSTSW Switching 12Vin 15Vout 5A

VOUT BUCKSW BOOSTSW Switching 12Vin 20Vout 5A
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6.3 20V Input

LeCroy

Buck

UCKSW BOOSTSW Switching 20Vin 5V

1.0
out 5.

E 3

VOUT BUCKSW BOOSTSW Switching 20Vin 9Vout 5A

LeCroy

Buick S

Buck SW

Baost SW

—

——

VOUT BUCKSW BOOSTSW Switching 20Vin 15Vout 5A

VOUT BUCKSW BOOSTSW Switching 20Vin 20VVout 5A

Page 19 of 29

Power Management Solutions




Created on: 10/1/2016
Revised on: 1/18/2017

PMP20042 Test Results

‘5‘ TEXAS

INSTRUMENTS

7 Output Ripple

7.1 8Vin

LeCroy

=

VOUT Ripple 8Vin 5Vout 5A

=

VOUT Ripple 8Vin 9Vout 5A

LeCroy

veut

/ /

N

VOUT Ripple 8Vin 15Vout 5A

VOUT Ripple 8Vin 20Vout 5A

7.2 12Vin

LeCroy|

LeCroy

Vout

PR

VOUT BUCKSW BOOSTSW Switching 12Vin 5

VOUT BUCKSW BOOSTSW Switching 12Vi

n 9Vout 5A
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imebase

200kS

imehase

200 kS

VOUT BUCKSW BOOSTSW Switching 12Vin 15Vout 5A

VOUT BUCKSW BOOSTSW Switching 12Vin 20Vout 5A

7.3 20Vin

LeCroy

LeCroy|

N \“/W
N NEa

E e
1 1

imebase .00
1

200 kS

VOUT BUCKSW BOOSTSW Switching 20Vin 5Vout 5A

VOUT BUCKSW BOOSTSW Switching 20Vin 9Vout 5A

e

20.0KS

VOUT BUCKSW BOOSTSW Switching 20Vin 15Vout 5A

LeCroy| LeCroy|

l l ]
§ s . N a |
— . = e o / T /
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8 Load Transient Response

8.1 12V Input

LeCroy LeCroy

200k

VOUT IOUT Transient Response 12Vin 9Vout 2.5A to 5A load step

LeCroy

[

4]

VOUT IOUT Transient Response 12Vin 20Vout 2.5A to 5A load step

VOUT IOUT Transient Response 12Vin 15Vout 2.5A to 5A load step
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8.2 20V Input
I LeCroy KA LeCroy|

VOUT IOUT Transient Response 20Vin 5Vout 1.5A to 3A load step VOUT IOUT Transient Response 20Vin 9Vout 2.5At0 5A load step

LeCroy LeCroy!

1

VOUT IOUT Transient Response 20Vin 15Vout 2.5A to 5A load step VOUT IOUT Transient Response 20Vin 20Vout 2.5A to 5A load step
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9 Output Adjustment

9.1 5Vout to 20Vout

Joik] L t LeCroy eI " i ‘ : LEwCroy
e ke

o o

s
o =

vaut vaut
~
- ,M
L ____,.FF'

= o

imebase 200 pis| (Trioger
1

250 kS

= =

Control Loop 12Vin 5Vout to 20Vout 0A CC load Control Loop 2Vin 5Vout to 20Vout 5A CC loa

cT LeCroy|
fa
*“Whqu“h
o Mm
cTL2
e PO
M
2 WM

Control Loop 12Vin 20Vout to 5Vout 0A CC load
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10 Frequency Response

10.1 8V Input

Mag [B/A] (dB) | PMP20042 Control Loop 8Vin 5Vout 5 CC load Phase [B-A] (deg) Mag [B/A] (dB) \ PMP20042 Control Loop 8Vin 9Vout 54 CC load Phase [B-A] (deg)
120.000 A 50.000 120.000
98.000 40.000 98.000
72.000 30.000 | - 72000
48.000 20,000 48.000
24.000 10,000 24.000
0.000 0.000 0.000
-24.000 10.000 -24.000
-48.000 -20.000 -48.000
72.000 30.000 72.000
-98.000 -40.000 | 46,000
120,000 d -50.000 120.000
100k 100 100 k
L 1 [ 1
£ [ ) T e W w Jww I
rf:;a . =B oE &
Control Loop 8Vin 5Vout 5A CC load Control Loop 8Vin 9Vout 5A CC load
Mag [BIA] (dB) | PMP20042 Control Locp BVin 15Vout 5A CC load Phase [B-A] deg) Mag [BIA] (dB) | PMP20042 Control Loop 8Vin 20Vout 54 CC load Phase [B-A] (deg)
M 50.000 120,000
40000 96.000
30,000 72000
20000 48,000
10.000 24,000
0.000 0.000
10.000 -24.000
-20.000 -48.000
-30.000 -72.000
-40.000 -96.000
~ -50.000 120.000
100 100k
[ 1 C 1
[ T Tw  Twew BN T T [T T
Ui Una dwa o Gy e wms  ama
P il ey Sl iy L B3y by Rl ]

Control Loop 8Vin 15Vout 5A CC load

Control Loop 8Vin 20Vout 5A CC load
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10.2 12V Input

Mag [BIA) (¢B) PIIP2004Z Control Loop 12V 5Vout 54 CC load

Phase [B-A] (deg)

Mag [B/A] (d8) | PMP20042 Control Laop 12Vin 8Viout 5A CC load Phase [B-A] (deg)
120.000 A 50,000 120,000
96.000 96.000
72,000 72.000
48.000 48,000
24.000 24.000
- 0.000 0.000
-24.000 -24.000
-48.000 48,000
-12.000 -72.000
96.000 -86.000
-120000 . -120.000
100k 100k
[N 1
fom T e Twew T
E
Control Loop 12Vin 5Vout 5A CC load Control Loop 12Vin 9Vout 5A CC load
Mag [B/A] (dB) ‘ PMP20042 Control Loop 12Vin 15Vout 5A CC load Phase [B-A] (deg) Mag [B/A] (dB) I PMP20042 Control Leop 12Vin 20Vout 5A CC load Phase [B-A] (deg)
120.000 A 120,000
96.000 e 96.000
| 72000 72.000
48,000 48.000
24.000 24,000
0.000 0.000
24,000 -24.000
-48.000 -48.000
72.000 72,000
96.000 -96.000
120,000 te -120.000
100k 100k
i} 1 n I
R e
A ) F;‘* imn Tme me
Control Loop 12Vin 15Vout 5A CC load Control Loop 12Vin 20Vout 5A CC load
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10.3 20V Input

Mag [B/A] (dB) | PMP20042 Control Loop 20Vin SVout 5A CC load Phase [B-A] (deg) Mag [B/A] (dB) | PMP20042 Control Loop 20Vin 8Vout 5A CC load Phase [B-A] (deg)
50.000 120.000
40.000 96.000
30.000 72.000
20.000 48.000
10.000 24.000
0.000 0.000
10.000 24.000
-20.000 -48.000
-30.000 72.000
-40.000 -96.000
50,000 -120.000
100 100 k
L 1
e
e omn oL I
Control Loop 20Vin 5Vout 5A CC load Control Loop 16Vin 9Vout 5A CC load
Mag [BiA) (4B) | PMP20042 Control Loop 20Vin 15Voul 5A CC load Phase [B-A] (deg) Mau[BM](dB)| PMP20042 Conirol Loop 20Vin 20Vout 54 CC load Phase (B-A] (deg)
120.000 120,000

96.000
72.000
48.000
24,000
0.000

-24.000

o3 s T — T —
L
Mugrtase Al Er T T
b Lo

Control Loop 20Vin 15Vout 5A CC load

Control Loop 20Vin 20Vout 5A CC load
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11 Short Circuit Tests

11.1 Output Short Circuit

LeCroy

H PGOOD LeCroy

ot n ot
“h-u-h -,

wout

- B

PGOOD IOUT VOUT short circuit 12Vin 5Vout 0A

i PGOOD LeCroy LeCroy
M A o

wout

PGOOD IOUT VOUT short circuit 12Vin 15Vout 0A PGOOD IOUT VOUT short circuit 12Vin 20Vout 0A
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11.2 Output Short Circuit Recovery

l : LeCroy!

\ : LeCroy!

PGOCD I PGOCD ]
lout lout
= r e r
:
Wout L

PGOD IOUT VVOUT short circuit recovery 12n 5Vout 5A

PGOOD IOUT VOUT short circuit recovery 12Vin 9Vout 5A

l : LeCroy!

l . LeCroy

PGOCD Ind PGOCD ]
lout lout
o [ o [
NP - ——
Wout
s
= A ;/ = A //

imebase

PGOOD IOUT VOUT short circuit recovery 12Vin 20Vout 5A
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