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LM5175 Synchronous 4-Switch Buck-Boost
Converter

T1 reference design number: PMP10624 REV A

Input: 9V to 42V DC
Output: Selectable 5V, 9V or 12V @ 3A

DC — DC Test Results
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1 Test Specifications

Vin min )\

Vin max 42V

Vout Selectable 5V, 9V or 12V
lout 3A

2 Circuit Description

PMP10624 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 or 12V at 3A using jumpers or open drain control switches. The LM5175
average current loop sets a maximum output current of 4A. Additional pulse-by-pulse current limiting is inherent in the
current-mode controller. The board includes enable, synchronization and power good functions.

3 Board Photos

The design is built on PMP10624 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 2.85 x 2.60 inch.

\ LM5175 Buck./Boost
' PMP10624 A
@ L1
J

O
419664-INTJ-1
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SYNC PGOOD UFPbar CTL2 CT
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4 Efficiency

4.1 12V Output Efficiency Results

PMP10624 12V Output Efficiency

100
_ 90 f
= 80 — —\/in = OV
)
Q , / a—\/in = 12V
g 10 —Vin = 16V
E 60 Vin = 42V
50
0 1 2 3
lout (A)
4.2 12V Output Efficiency Data
The output current is increased above the maximum value to test current limit.

Vin (V) lin (A) | Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
9.002 0.004 11.953 0.000 0.04 0.00 0.04 0.000
9.002 0.315 11.964 0.211 2.84 2.52 0.31 89.024
9.002 0.661 11.965 0.460 5.95 5.50 0.45 92.498
9.002 0.994 11.964 0.709 8.95 8.48 0.47 94.798
9.002 1.330 11.963 0.958 11.97 11.46 0.51 95.723
9.002 1.668 11.964 1.209 15.02 14.46 0.55 96.331
9.002 2.006 11.963 1.458 18.06 17.44 0.62 96.589
9.002 2.344 11.964 1.707 21.10 20.42 0.68 96.786
9.002 2.682 11.964 1.956 24.14 23.40 0.74 96.928
9.002 3.026 11.964 2.208 27.24 26.42 0.82 96.977
9.002 3.368 11.964 2.456 30.32 290.38 0.94 96.916
9.002 3.712 11.965 2.705 33.42 32.37 1.05 96.857
9.002 4.058 11.963 2.955 36.53 35.35 1.18 96.771
9.001 0.665 1.417 3.455 5.99 4.90 1.09 81.791
9.002 0.363 0.524 3.825 3.27 2.00 1.26 61.336
9.002 0.363 0.523 3.825 3.27 2.00 1.27 61.219
9.002 0.363 0.523 3.824 3.27 2.00 1.27 61.203
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Vin (V) lin (A) Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
12.002 0.032 11.965 0.000 0.38 0.00 0.38 0.000
12.002 0.243 11.965 0.204 2.92 2.44 0.48 83.692
12.002 0.502 11.965 0.455 6.03 5.44 0.58 90.358
12.003 0.761 11.965 0.706 9.13 8.45 0.69 92.479
12.002 1.006 11.961 0.957 12.07 11.45 0.63 94.804
12.002 1.257 11.960 1.207 15.09 14.44 0.65 95.686
12.002 1.491 11.956 1.455 17.89 17.40 0.50 97.211
12.003 1.746 11.957 1.705 20.96 20.39 0.57 97.278
12.002 2.001 11.957 1.956 24.02 23.39 0.63 97.385
12.002 2.256 11.958 2.207 27.08 26.39 0.69 97.469
12.002 2.511 11.958 2.456 30.14 29.37 0.77 97.451
12.002 2.767 11.958 2.706 33.21 32.36 0.85 97.437
12.002 3.022 11.958 2.955 36.27 35.34 0.93 97.424
12.002 0.509 1.417 3.454 6.11 4.89 1.21 80.116
12.002 0.283 0.525 3.822 3.40 2.01 1.39 59.076
12.002 0.283 0.525 3.820 3.40 2.01 1.39 59.045
12.002 0.283 0.525 3.819 3.40 2.00 1.39 59.029
Vin (V) lin (A) | Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
16.010 0.021 11.955 0.000 0.34 0.00 0.34 0.000
16.009 0.174 11.955 0.204 2.79 2.44 0.35 87.552
16.010 0.368 11.958 0.454 5.89 5.43 0.46 92.146
16.010 0.559 11.957 0.705 8.95 8.43 0.52 94.191
16.010 0.749 11.957 0.954 11.99 11.41 0.58 95.126
16.009 0.938 11.957 1.203 15.02 14.38 0.63 95.790
16.009 1.128 11.958 1.453 18.06 17.37 0.68 96.217
16.009 1.318 11.958 1.702 21.10 20.35 0.75 96.458
16.009 1.509 11.959 1.953 24.16 23.36 0.80 96.682
16.009 1.701 11.959 2.202 27.23 26.33 0.90 96.704
16.008 1.892 11.960 2.452 30.29 29.33 0.96 96.826
16.008 2.084 11.960 2.701 33.36 32.30 1.06 96.832
16.008 2.276 11.960 2.950 36.43 35.28 1.15 96.838
16.009 0.393 1.417 3.448 6.29 4.89 1.41 77.657
16.009 0.218 0.526 3.819 3.49 2.01 1.48 57.559
16.009 0.218 0.526 3.818 3.49 2.01 1.48 57.544
16.009 0.218 0.525 3.817 3.49 2.00 1.49 57.420
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Vin (V) lin (A) Vout (V) | lout (A) Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
42.017 0.008 11.994 0.000 0.34 0.00 0.34 0.000
42.017 0.091 11.987 0.204 3.82 2.45 1.38 63.955
42.016 0.157 11.985 0.454 6.60 5.44 1.16 82.486
42.016 0.241 11.980 0.704 10.13 8.43 1.69 83.291
42.015 0.317 11.978 0.955 13.32 11.44 1.88 85.886
42.014 0.387 11.978 1.206 16.26 14.45 1.81 88.844
42.014 0.454 11.975 1.454 19.07 17.41 1.66 91.283
42.013 0.538 11.972 1.704 22.60 20.40 2.20 90.255
42.013 0.614 11.969 1.955 25.80 23.40 2.40 90.709
42.012 0.687 11.967 2.202 28.86 26.35 2.51 91.300
42.011 0.761 11.965 2.451 31.97 29.33 2.64 91.729
42.010 0.836 11.965 2.701 35.12 32.32 2.80 92.019
42.009 0.910 11.963 2.951 38.23 35.30 2.93 92.348
42.016 0.174 1.420 3.450 7.31 4.90 2.41 67.011
42.017 0.102 0.532 3.868 4.29 2.06 2.23 48.015
42.017 0.101 0.532 3.866 4.24 2.06 2.19 48.465
42.017 0.101 0.531 3.865 4.24 2.05 2.19 48.361
4.3 9V Output Efficiency Results
PMP10624 9V Output Efficiency
100
_ 90
=2
X a—\/in = 9V
= 80 in
g a——\/in = 12V
3 70 /i = 16V
E 60 Vin = 42V
50
0 1 2 3
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Page 7 of 31

Power Management Solutions



Created on: 5/19/2015

Revised on: 6/4/2015 I
PMP10624 Test Results li';gfé(ﬁlsams

4.4 9V Output Efficiency Data

The output current is increased above the maximum value to test current limit.

Vin (V) lin (A) | Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)

9.003 0.031 8.971 0.000 0.28 0.00 0.28 0.000
9.003 0.244 8.971 0.204 2.20 1.83 0.37 83.309
9.003 0.501 8.971 0.452 4.51 4.05 0.46 89.899
9.003 0.750 8.968 0.705 6.75 6.32 0.43 93.635
9.003 1.001 8.967 0.954 9.01 8.55 0.46 94.924
9.002 1.236 8.965 1.203 11.13 10.78 0.34 96.930
9.003 1.490 8.965 1.452 13.41 13.02 0.40 97.038
9.003 1.743 8.965 1.700 15.69 15.24 0.45 97.121
9.003 1.998 8.966 1.950 17.99 17.48 0.50 97.196
9.003 2.254 8.966 2.199 20.29 19.72 0.58 97.159
9.003 2.510 8.967 2.449 22.60 21.96 0.64 97.180
9.002 2.770 8.967 2.700 24.94 24.21 0.72 97.094
9.002 3.028 8.967 2.950 27.26 26.45 0.81 97.045
9.002 0.662 1.412 3.449 5.96 4.87 1.09 81.720
9.002 0.348 0.511 3.736 3.13 191 1.22 60.941
9.002 0.347 0.511 3.735 3.12 1.91 1.22 61.100
9.003 0.347 0.511 3.734 3.12 1.91 1.22 61.077

Vin (V) lin (A) | Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)

12.003 0.019 8.962 0.000 0.23 0.00 0.23 0.000
12.003 0.174 8.965 0.203 2.09 1.82 0.27 87.138
12.003 0.366 8.965 0.454 4.39 4.07 0.32 92.648
12.003 0.557 8.964 0.705 6.69 6.32 0.37 94.525
12.003 0.747 8.964 0.955 8.97 8.56 041 95.476
12.003 0.938 8.964 1.205 11.26 10.80 0.46 95.939
12.003 1.129 8.964 1.456 13.55 13.05 0.50 96.312
12.003 1.321 8.965 1.705 15.86 15.29 0.57 96.401
12.003 1.514 8.965 1.957 18.17 17.54 0.63 96.544
12.003 1.705 8.966 2.205 20.47 19.77 0.70 96.604
12.002 1.897 8.966 2.454 22.77 22.00 0.77 96.639
12.002 2.090 8.967 2.705 25.08 24.26 0.83 96.697
12.002 2.285 8.967 2.955 27.42 26.50 0.93 96.620
12.002 0.508 1.412 3.453 6.10 4.88 1.22 79.968
12.003 0.271 0.511 3.736 3.25 1.91 1.34 58.691
12.003 0.271 0.511 3.734 3.25 1.91 1.34 58.659
12.003 0.271 0.510 3.733 3.25 1.90 1.35 58.529
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Vin (V) lin (A) Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
16.011 0.026 8.962 0.000 0.42 0.00 0.42 0.000
16.010 0.144 8.962 0.207 2.31 1.86 0.45 80.468
16.010 0.282 8.962 0.455 451 4.08 0.44 90.318
16.010 0.428 8.962 0.705 6.85 6.32 0.53 92.206
16.010 0.572 8.961 0.954 9.16 8.55 0.61 93.351
16.010 0.716 8.960 1.205 11.46 10.80 0.67 94.187
16.010 0.859 8.960 1.455 13.75 13.04 0.72 94.795
16.010 1.002 8.960 1.704 16.04 15.27 0.77 95.174
16.010 1.147 8.961 1.954 18.36 17.51 0.85 95.351
16.010 1.291 8.962 2.203 20.67 19.74 0.93 95.522
16.010 1.436 8.963 2.452 22.99 21.98 1.01 95.593
16.010 1.582 8.964 2.702 25.33 24.22 1.11 95.629
16.010 1.728 8.963 2.952 27.67 26.46 1.21 95.639
16.010 0.392 1.412 3.451 6.28 4.87 1.40 77.643
16.010 0.208 0.510 3.737 3.33 1.91 1.42 57.232
16.010 0.208 0.510 3.735 3.33 1.90 1.43 57.201
16.010 0.208 0.510 3.734 3.33 1.90 1.43 57.186
Vin (V) lin (A) | Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
42.018 0.003 9.000 0.000 0.13 0.00 0.13 0.000
42.018 0.071 8.995 0.204 2.98 1.83 1.15 61.509
42.018 0.123 8.991 0.455 5.17 4,09 1.08 79.155
42.017 0.185 8.989 0.703 7.77 6.32 1.45 81.296
42.016 0.240 8.988 0.954 10.08 8.57 1.51 85.033
42.016 0.289 8.986 1.202 12.14 10.80 1.34 88.953
42.015 0.353 8.984 1.452 14.83 13.04 1.79 87.954
42.015 0.410 8.982 1.701 17.23 15.28 1.95 88.693
42.014 0.466 8.980 1.951 19.58 17.52 2.06 89.486
42.013 0.522 8.979 2.200 21.93 19.75 2.18 90.073
42.012 0.578 8.979 2.450 24.28 22.00 2.28 90.593
42.011 0.635 8.978 2.700 26.68 24.24 2.44 90.867
42.009 0.692 8.976 2.949 29.07 26.47 2.60 91.056
42.017 0.172 1.414 3.447 7.23 4.87 2.35 67.443
42.018 0.098 0.513 3.754 412 1.93 2.19 46.768
42.018 0.098 0.513 3.753 412 1.93 2.19 46.756
42.017 0.098 0.512 3.752 4.12 1.92 2.20 46.653
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4.5 5V Output Efficiency Results
PMP10624 5V Output Efficiency
100
_ 90 -
2
X Vin = 9V
= 80 - in
Q P —\/in = 12V
3 70 1 / /i = 16V
E 60 - Vin = 42V
50 -
0 1 2 3
lout (A)
4.6 5V Output Efficiency Data
The output current is increased above the maximum value to test current limit.

Vin (V) lin (A) | Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
9.003 0.026 4.977 0.000 0.23 0.00 0.23 0.000
9.003 0.136 4.977 0.199 1.22 0.99 0.23 80.890
9.003 0.279 4.977 0.449 2.51 2.23 0.28 88.966
9.003 0.421 4.977 0.699 3.79 3.48 0.31 91.786
9.003 0.563 4977 0.948 5.07 4,72 0.35 93.085
9.003 0.706 4977 1.197 6.36 5.96 0.40 93.728
9.003 0.850 4.977 1.448 7.65 7.21 0.45 94.174
9.003 0.995 4,978 1.698 8.96 8.45 0.51 94.359
9.003 1.140 4.978 1.948 10.26 9.70 0.57 94.483
9.003 1.285 4.979 2.197 11.57 10.94 0.63 94.554
9.003 1.432 4.979 2.447 12.89 12.18 0.71 94.503
9.003 1.579 4.979 2.697 14.22 13.43 0.79 94.461
9.003 1.728 4.979 2.947 15.56 14.67 0.88 94.317
9.002 0.660 1.410 3.448 5.94 4.86 1.08 81.828
9.003 0.329 0.498 3.621 2.96 1.80 1.16 60.880
9.003 0.329 0.497 3.620 2.96 1.80 1.16 60.741
9.003 0.329 0.497 3.618 2.96 1.80 1.16 60.707
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Vin (V) lin (A) Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
12.003 0.003 5.039 0.000 0.04 0.00 0.04 0.000
12.003 0.116 4,976 0.201 1.39 1.00 0.39 71.834
12.003 0.218 4.977 0.450 2.62 2.24 0.38 85.592
12.003 0.327 4,976 0.700 3.92 3.48 0.44 88.744
12.003 0.435 4,976 0.951 5.22 4.73 0.49 90.632
12.003 0.542 4,976 1.201 6.51 5.98 0.53 91.862
12.003 0.651 4,976 1.451 7.81 7.22 0.59 92.401
12.003 0.760 4.977 1.701 9.12 8.47 0.66 92.804
12.003 0.869 4.977 1.951 10.43 9.71 0.72 93.093
12.003 0.979 4.977 2.201 11.75 10.95 0.80 93.221
12.003 1.090 4,977 2.452 13.08 12.20 0.88 93.276
12.003 1.200 4,978 2.700 14.40 13.44 0.96 93.314
12.003 1.311 4.978 2.949 15.74 14.68 1.06 93.290
12.002 0.506 1.410 3.449 6.07 4.86 1.21 80.077
12.003 0.257 0.496 3.616 3.08 1.79 1.29 58.142
12.003 0.257 0.496 3.615 3.08 1.79 1.29 58.126
12.003 0.256 0.496 3.613 3.07 1.79 1.28 58.320
Vin (V) lin (A) | Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
16.010 0.008 5.036 0.000 0.13 0.00 0.13 0.000
16.010 0.093 4.977 0.198 1.49 0.99 0.50 66.185
16.010 0.170 4,977 0.449 2.72 2.23 0.49 82.106
16.010 0.255 4,977 0.699 4.08 3.48 0.60 85.214
16.010 0.337 4.976 0.950 5.40 473 0.67 87.616
16.010 0.418 4.976 1.198 6.69 5.96 0.73 89.078
16.010 0.499 4.976 1.447 7.99 7.20 0.79 90.127
16.010 0.580 4,976 1.695 9.29 8.43 0.85 90.830
16.010 0.662 4,976 1.945 10.60 9.68 0.92 91.317
16.010 0.745 4.977 2.194 11.93 10.92 1.01 91.550
16.009 0.827 4.977 2.442 13.24 12.15 1.09 91.800
16.009 0.911 4,977 2.693 14.58 13.40 1.18 91.901
16.009 0.995 4,977 2.943 15.93 14.65 1.28 91.954
16.010 0.391 1.410 3.443 6.26 4.85 1.41 77.551
16.010 0.196 0.496 3.616 3.14 1.79 1.34 57.156
16.010 0.196 0.496 3.614 3.14 1.79 1.35 57.125
16.010 0.196 0.496 3.613 3.14 1.79 1.35 57.109
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Vin (V) lin (A) Vout (V) | lout (A) | Pin (W) | Pout (W) | Pdis (W) | Efficiency (%)
42.018 0.006 5.011 0.000 0.25 0.00 0.25 0.000
42.018 0.045 5.008 0.195 1.89 0.98 0.91 51.648
42.018 0.092 5.006 0.445 3.87 2.23 1.64 57.627
42.018 0.120 5.002 0.695 5.04 3.48 1.57 68.946
42.017 0.156 5.000 0.945 6.55 4.73 1.83 72.086
42.017 0.189 4,999 1.196 7.94 5.98 1.96 75.288
42.017 0.219 4,998 1.445 9.20 7.22 1.98 78.486
42.016 0.251 4,997 1.695 10.55 8.47 2.08 80.314
42.016 0.284 4,997 1.946 11.93 9.72 2.21 81.493
42.015 0.316 4,997 2.196 13.28 10.97 2.30 82.651
42.014 0.349 4,996 2.444 14.66 12.21 2.45 83.273
42.014 0.382 4,996 2.694 16.05 13.46 2.59 83.862
42.013 0.415 4.995 2.944 17.44 14.71 2.73 84.342
42.017 0.172 1.410 3.446 7.23 4.86 2.37 67.233
42.018 0.090 0.494 3.613 3.78 1.78 2.00 47.197
42.018 0.090 0.494 3.612 3.78 1.78 2.00 47.184
42.017 0.091 0.493 3.610 3.82 1.78 2.04 46.547

Page 12 of 31

Power Management Solutions



Created on: 5/19/2015

Revised on: 6/4/2015 l
PMP10624 Test Results m"‘;TTlfﬁ‘{}ENTS
5 Thermal

5.1 12V Input, 12V at 3A Output
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6 Startup
6.1 Startup from EN
ra P

veur veur /
J—
E | e

EN VOUT IIN Startup 9Vin 12Vout 3A

LeCroy LeCroy

veur vout /

LeCroy! LeCroy!

vour / veur /

EN VOUT IIN Startup 16Vin 12Vout 0 EN VOUT IIN Startup 16Vin 12Vout 3A
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7 Switching and Ripple Voltage

7.1 9V Input
Wiwidhomiiato oy EMWMM M

ety e
Boost Switch
n

i

VOUT BUCKSW BOOSTSW Switching 9Vin 9ut 3A 0.1uF

LeCroy!
Cl (5] ;
W‘ 'q

Buck Switch Buck Switch

i mMWZT ryre A TTOR T I ‘ |
SN i WM
| A

VOUT BUCKSW BOOSTSW Switching 9Vin 120ut 0A 0.1uF

Boost Switch

10.0K

VOUT BUCKSW BOOSTSW Switching 9Vin 12Vt 3A0.1uF
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7.2 12V Input

Buck Switch Buck Switch h
" ey - " " ‘

joost Swich

i Svich Rt e
i

Tioger  CRE) mebase 0,00 s (Trigger GBI

imebase 0.0 s}
10

s

VOUT BUCKSW BOOSTSW Switching 12Vin 5Vout 3A 0.1uF

10.0kS

VOUT BUCKSW BOOSTSW Switching 12Vin 9Vout 3A 0.1uF

LeCroy LeCroy’
Wout Wout
o | wuw \’ o e ,_.V”. —

uck Switch uck Switch

oost Switch joost Switch
FFTRETRNT A L

!:1

imebase  0.00

-10.00 -10.00 20.0ks

VOUT BUCKS BOOSTSW Switching 12Vin 12Vout 0A 0.1uF VOUT BUCKS BOOSTSW Switching 12Vin 12Vout 3A 0.1uF
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7.3 16V Input

LeCroy i LeCroy
MM o » ‘W " Yout H .
E Ik Swich Buick Switch
W N
ol Pyl
l
o o
f
Boost Switch
Boost Swtch
i i i
\ T !
o @

VOUT BUCKSW BOOSTSW Switching 16Vin 5Vout 3A 0.1uF

VOUT BUCKSW BOOSTSW Switching 16Vin 9Vout 3A

Vol

MW

",

LeCroy

LeCroy

Wout M
" L

Buick Sviliehi

Bilick Switch

\

!r___‘_‘

Boost Switch

Boost Switch
"

\VOUT BUCKSW BOOSTSW Switching 16Vin 12Vout OA 0.1uF

\VOUT BUCKSW BOOSTSW Switching 16Vin 12Vout 3A
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7.4 42V Input

Buck Switct Buck Swich

Boost Jwitch
Boost smin l

VOUT BUCKSW BOOSTSW Switching 42Vin 5Vout 3A 0.1uF VOUT BUCKSW BOOSTSW Switching 42Vin 9Vout 3A 0.1uF

"N W N
NSNS \&

gt Suvitch
" o | L

VOUT BUCKSW BOOSTSW Switching 42Vin 12Vout 3A 0.1uF
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8 Output Voltage Control
All tests were performed at 12V input.

8.1 5V to 9V Output

wouT

wouT

imebase

e ;

al
b

CTL1 CTL2 VOUT Output Voltage Control 12Vin 5Vout to 9Vout 3A 7

imebase

0

gl

CTL1 CTL2 VOUT Output Voltage Control 12Vin 5Vout to 9Vout 0A 7

[im) LeCroy LeCroy!
ik} r|l""'--u-..
"
o o
hh-h-“-—_
r o
a1 en2
R A T =
wout wout
--—'-l-—_._
= o

imebase
10

CTL1 CTL2 VOUT

Output Voltage Control 12Vin 9Vout to 5Vout 3A 7

1.00

CTL1

—

CTL2 VOUT

Output Voltage Control 12Vin 9Vout to 5Vout 0A 7
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8.2 9V to 12V Output
A | S
vour | e vyt |

1.0 250 kS

CTL1 CTL2 VOUT Output Voltage Control 12Vin 9Vout to 12Vout 3A

an 250k

CTLL CTL2 VOUT Output Voltage Control 12Vin 90ut to 12Vout 0A

LeCroy P, LeCroy
cTL1 !
o e e
i A A o
L b A P e
a1 a2
G2l g .laJalJ-wudwm o
Wit \Rin it Sy i
WOUT WOUT
P,
a1
!
o =

imebase 0.0 ms)
1

CTL1 CTL2 VOUT Output Voltage Control 12Vin 12Vout to 9Vout 3A

B

imebase 0.00%)

tigger (SIS

CTL1 CTL2 VOUT Output Voltage Control 12Vin 12Vout to 9Vout 0A
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8.3 5V to 12V Output
LeCroy - LeCroy
- m[
-

imebase 0.0 ms| (Trigger  CRICI)
10

CTL1 CTL2 VOUT Output Voltage Control 12Vin 5Vout to 12Vout 3A

imebase  0.00 ms] (Trigger  GIED)]

CTL1 CTL2 VOUT Output Voltage Control 12Vin 5Vout to 12Vout 0A

LeCroy

LeCroy

™~

c11 ff

[k}

/

cTL2

wouT

imebass 000 ms (Triager (@)D
0 my

10
i 250ks itive

CTLL CTL2 VOUT Output Voltage Control 12Vin 12Vout to 5Vout 3A

imebase 0.00 3] (Trigger — CHED)
x mv

Rol

CTLL CTL2 VOUT Output Voltage Control 12Vin 120ut to 5Vout 0A 7
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9 Load Transient Response

9.1 9V Input

LeCroy

VOUT IOUT Transient Response 9Vin 5Vout 1A to 3A load step

VOUT IOUT Transient Response 9Vin 9Vout 1A to 3A load step

LeCroy'

st

UT Transient Response 9Vin 12Vout 1A to 3A lo
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9.2 12V Input

] 2 me
\ ; \ \ \
\ ; - Kt ; ksl

Jaiv

VOUT IOU Transient Response 12Vin 5Vout 1A t 3A load step

VOUT |

LeCroy

VOUT IOUT Transient Response 12Vin 12Vout 1A 0 3A load step
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9.3 16V Input

Jaiv

VOUT IOU Transient Response 16Vin 5Vout 1A t 3A load step

VOUT |

LeCroy

VOUT IOUT Transient Response 16Vin 12Vout 1A 0 3A load step
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9.4 42V Input

feiv 2

VOUT IOU Transient Response 42Vin 5Vout 1A 3A load step

VOUT IOUT Transient Response 42Vin 9Vout 1A to 3A load step

LeCroy

¥ 2
4 ofst 500 kS

VOUT IoU

T Transient Response 42Vin 12VVout 1A to 3A load step
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10 Frequency Response

10.1 9V Input

. 50.000
30.000 -75.000
-40.000 I -100.000

100k

Osta ML [ne [ mz-na I
Frequency [EET EXT 261 e
Magnitude o021 8 135248 130208
has T dey e 796 deg

Mag [B/A] (dB) | PMP 10824 Control Loop 9Vin 5Vout 3A CC load Phase [B-A] (deg) Mag [B/A] (dB) | PMP 10824 Control Locp 9Vin 9Vout 3A CC load Phase [B-A] (deg)
60.000 ‘ | ‘ ‘ ‘ 150.000 150.000 M
50000 [ e 125.000 125.000
40.000 | 7’_|—’— H— 100.000 100.000
SuEil Fﬁ ' '
30.000 T ‘ ‘ | 75.000 | 75.000
20.000 T ‘ | | 50.000 | 50.000
10.000 158 25000 25.000
0.000 0.000 0.000
-10.000 25.000 25.000
-20.000 —H 50.000 50.000
30.000 II 75.000 II -75.000
-40.000 5 = -100.000 -100.000 =
100 1k 10k 100 k 100 k
L 1 L 1
Data ML I3 e -m T Data ML w2 2w I
Py S S S Py S S S
Vot i asm sy Vot i e ama
». Bl e e el Bl owes i,
Control Loop 9Vin 5Vout 3A CC load Control Loop 9Vin 9Vout 3A CC load
Mag [B/A] (dB) | PMP10624 Control Loop 9Vin 12Vout 3A CC load Phase [B-A] (deg)
60.000 150.000
50000 [ - + o 125.000
40.000 [S—_ i T 100.000
30.000 75.000
20.000 50.000
10.000 25.000
0.000

Control Loop 9Vin 12VVout 3A CC load
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10.2 12V Input

Mag [BA]) (d8) [ PMP10624 Control Loop 12Vin 5Vout 3A CC load
60.000

Mag [B/A] (d8) |

60.000

PMP10624 Control Loop 12Vin 9Vout 3A CC load Phase [B-A] (deg)

Frequency ST BET L e 620k 801 e EET
Magnitude 2001 d8 14767 8 10766 48 2127 d8 17648 0 152240
Phaie T ey 802 deg 29385 deg 84597 deg 0074 deg “S4323 deg

Control Loop 12Vin 5Vout 3A CC load

Control Loop 12Vin 9Vout 3A CC load

Wag [B/A] (dB) [ PMP10624 Control Loop 12Vin 12Vout 3A CC load
60.000

Frequency 1mie 0 e 60 e
Magnitude 200 d8 a3 AT
b 007 deg D45 e 9052 deg

Control Loop 12Vin 12Vout 3A CC load

Page 27 of 31

Power Management Solutions




Created on: 5/19/2015
Revised on: 6/4/2015

PMP10624 Test Results

{'P TEXAS
INSTRUMENTS

10.3 16V Input

PMP 10624 Control Loop 16Vin 5Vout 3A CC load

Mag [B/A] (d8) |
60.000

Phase [B-A] (deg)

Mag [B/A] (d8) |

PMP 10624 Control Loop 16Vin 8Vout 3A CC load

Phase [B-A] (deg)

Duta [ [ne [ mz-na I Duta [ [ne [ mz-na I
Frequency SATHR: BLT SL5 ke Frequency 801 e EET
Magnitude a8 15315 40 15511 dB Magnitude FETY 20183 8 19588 4B
Phae 1103 deg S5607 deg 35406 deg Phae T ey neadeg 7645 deg

Control Loop 16Vin 5Vout 3A CC load

Control Loop 16Vin 9Vout 3A CC load

Mag [B/A] (d8) |
60.000

PMP10624 Control Loop 16Vin 12Vout 3A CC load Phase [B-A] (deg)

Duta [ [ne [ mz-na I
Frequency 800 e 5250 ke
Magnitude o1z a8 117 40 1701 d8
Phae 5795 ey 30350 deg 55,445 deg

Control Loop 16Vin 12Vout 3A CC load
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10.4 42V Input

Mag [BA]) (d8) [ PMP10624 Control Loop 42Vin 5Vout 3A CC load Phase [B-A] (deg) Mag [BA]) (d8) [ PMP10624 Control Loop 42Vin 9Vout 3A CC load Phase [B-A] (deg)
60.000 & 60.000 =
50.000 50.000
40000 o 40000 o
30.000 30.000 ’_

20.000 20.000
10.000 10.000
0.000 0.000

10.000 10.000
20.000 20.000
30.000 -30.000
1 A P

Data [ [z [z war I Data [ [z [z -war I
— T e S — o T
Vg ) ) Vg A i) o
b e v =8 b bl o7 T
Control Loop 42Vin 5Vout 3A CC load Control Loop 42Vin 9Vout 3A CC load
Mag [B/A] (dB) | PMP10824 Control Loop 42Vin 12Vout 3A CC load Phase [B-A] (deg)

Duta [ [ [mz-na I
Frequency 620k FET LA
Magnitude Range Range:

hase mer3de  Rage  Range

Control Loop 42Vin 12Vout 3A CC load
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11 Short Circuit Tests
11.1 Output Short Circuit
| . /L .

wouT

vouT

—

PGOOD IOUT VOUT short circuit 9Vin 12Vout 3A

PGOOD IOUT VOUT short circuit 9Vin 12Vout 3A

PGOOD

LeCroy

'GOOD

LeCroy

w ]

vouT

vouT

PGOOD IOUT VOUT short circuit 12Vin 120ut 3A

PGOOD IOUT VOUT short circuit 12Vin 12Vout 3A

PGOOD

LeCroy!

GOOD

LeCroy!

1out

vouT

vouT

—

PGOOD IOUT VOUT short circuit 16Vin 12Vout 3A

PGOOD IOUT VOUT short circuit 16Vin 12Vout 3A
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11.2 Output Short Circuit Recovery

louT
3

"OuT o "OuT
" ’ .
PGOOD IOUT VOUT short circuit recovery 9Vin 12Vout 0A PGOOD IOUT VOUT short circuit recovery 9Vin 12Vout 3A
LeCroy’ LeCroy'
T i T
b l ] l

LeCroy LeCroy
PGOOD PGOOD
oz o
J \ 10UT
c c
r
uT /r"_ uT /_,-r
c4 c4)
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