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LM5119 Dual Phase Synchronous Buck
Converter

T1 reference design number: PMP20804 Rev A

Input: 20V to 40V
Output: 12V @ 33A

DC — DC Test Results
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1 Circuit Description

PMP20804 is a dual-phase synchronous buck converter utilizing the LM5119 dual synchronous buck controller I.C. The
design accepts an input voltage of 20V to 40V and provides a 12V output capable of supplying 33A of current to the load.
This represents a power density design of 400W in a quarter brick footprint. The maximum component height is set by the
Coilcraft VER2923-103 inductors at 0.875 in.

At tests were performed at room temperature on an open bench. Airflow or heat sink is required for full load operation. A
100uF 100V aluminum electrolytic capacitor was used for damping at the input.

2 Photos

The photographs below show the PMP20804 assembly as built on the PMP7819 Rev C printed circuit board. This is a 4-layer
PCB with 3 oz. copper on the external layers and 1 oz. copper on the inner layers. Board dimensions are the standard quarter
brick footprint of 2.30 in. x 1.45 in.

Q12 08 @it 07
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Top Bottom

Front Back
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3 Efficiency
3.1 Efficiency
The efficiency data is shown in the tables and graphs below.
PMP20804 Efficiency
100
- 95 / ﬁ
R
- a—\/in = 20V
2 90 -
2]
© s——\/in = 30V
& 85 -
a\/in = 40V
80
0 10 15 20 25 30 35 40
lout (A)
Vin lin Vout lout Pin Pout Losses Efficiency
V) (A) V) (A) W) (W) (W) (%)
20.0061 0.0560 12.0371 -0.0080 1.120 -0.096 1.217 -8.60
20.0059 0.6800 12.0352 1.0180 13.604 12.252 1.352 90.06
20.0054 1.2880 12.0342 2.0180 25.767 24.285 1.482 94.25
20.0046 3.1200 12.0298 5.0180 62.414 60.366 2.049 96.72
20.0041 6.1640 12.0225 10.0180 123.305 120.441 2.864 97.68
20.0025 9.2200 12.0156 15.0180 184.423 180.450 3.974 97.85
20.0018 12.3540 12.0080 20.1220 247.102 241.626 5.476 97.78
20.0010 15.4360 12.0009 25.1160 308.735 301.415 7.321 97.63
20.0015 18.5320 11.9935 30.1080 370.668 361.100 9.567 97.42
20.0031 21.6480 11.9859 35.1080 433.026 420.799 12.227 97.18
20.0064 24.7780 11.9782 40.1140 495.720 480.494 15.226 96.93
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Vin lin Vout lout Pin Pout Losses Efficiency
V) (A) V) (A) (W) (W) (W) (%)
30.0099 0.0720 12.0370 -0.0080 2.161 -0.096 2.257 -4.46
30.0099 0.4860 12.0359 1.0160 14.585 12.228 2.356 83.84
30.0097 0.8880 12.0342 2.0180 26.649 24.285 2.364 91.13
30.0093 2.1100 12.0303 5.0160 63.320 60.344 2.976 95.30
30.0073 4.1640 12.0231 10.0160 124.950 120.423 4.527 96.38
30.0039 6.2100 12.0156 15.0160 186.324 180.426 5.898 96.83
29.9985 8.3100 12.0082 20.1200 249.288 241.604 7.684 96.92
29.9919 10.3760 12.0010 25.1160 311.196 301.418 9.778 96.86
29.9832 12.4520 11.9935 30.1080 373.350 361.100 12.250 96.72
29.9726 14.5420 11.9860 35.1100 435.862 420.828 15.034 96.55
29.9605 16.6460 11.9788 40.1140 498.722 480.519 18.203 96.35
Vin lin Vout lout Pin Pout Losses Efficiency
V) (A) V) (A) W) (W) (W) (%)
40.0125 0.0700 12.0379 -0.0080 2.801 -0.096 2.897 -3.44
40.0126 0.3800 12.0361 1.0160 15.205 12.229 2.976 80.43
40.0126 0.6820 12.0346 2.0160 27.289 24.262 3.027 88.91
40.0112 1.6040 12.0305 5.0160 64.178 60.345 3.833 94.03
40.0065 3.1720 12.0227 10.0180 126.901 120.443 6.457 94.91
39.9974 4.7280 12.0158 15.0160 189.108 180.429 8.678 95.41
39.9838 6.3260 12.0083 20.1220 252.938 241.631 11.307 95.53
39.9659 7.9020 12.0009 25.1160 315.810 301.415 14.396 95.44
39.9431 9.4920 11.9935 30.1080 379.139 361.100 18.039 95.24
39.9157 11.1000 11.9861 35.1080 443.064 420.808 22.256 94.98
39.8831 12.7240 11.9783 40.1140 507.473 480.499 26.974 94.68
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4 Thermal

4.1 Thermal Plots
Thermal plots were taken at room temperature on an open bench. Airflow or heat sink is required for full load operation.

03/03/2017
Top 30Vin 22A load 0 LFM airflow

03/03/2017
Bottom 30Vin 22A load 0 LFM airflow

03/03/2017
Top 30Vin 33A load 400 LFM airflow

03/03/2017
Bottom 30Vin 33A load 400 LFM airflow

Page 6 of 14

Power Management Solutions




Created on: 3/13/2017
Revised on: 3/13/2017

PMP20804 Rev A Test Results

‘v" TEXAS
INSTRUMENTS

5 Startup

5.1 Startup and Shutdown from Vin
Startup was tested using a constant current electronic load.

LeCroy!|

LeCroy!|

imebase 600 ms) (Trigger (@)D
al
[

VIN VOUT IIN startu 20Vin 0A CC load

VIN VOUT IIN shutdwn 20Vin 0A CC load

tigger (SIS
2l

LeCroy/|

LeCroy|

vout

WOUT

imebaze -6.00ms] (Trigger  GRICID]

10,

rigger |

vout

VIN VOUT IIN startup 30Vin 0A CC load

A

VIN VOUT IIN shutdown 30Vin 0A CC load
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6 Switching
6.1 Switching
Switching was measured at full bandwidth using 500 MHz probes and 350 MHz oscilloscope.
s st — o

SW1 SW2 switching 20Vin 33A load

LeCroy| LeCroy|

SW1 SW2 switching 30Vin 0A load

LeCroy/| LeCroy|

SW1 SW2 switching 40Vin OA load SW1 SW2 switching 40Vin 33A load

Page 9 of 14 Power Management Solutions




Created on: 3/13/2017
Revised on: 3/13/2017

PMP20804 Rev A Test Results

” TEXAS
INSTRUMENTS

7 Ripple

7.1 Output Voltage Ripple

Output voltage ripple was measured at full bandwidth using 500 MHz probes and 350 MHz oscilloscope.

LeCroy/|

LeCroy|

vouT

Iﬁ

VOUT ripple 20Vin 0A load

VOUT ripple 20Vin 33A load

LeCroy|

LeCroy

wout

VOUT ripple 30Vin 0A load

VOUT ripple 30Vin 33A load

LeCroy/|

LeCroy|

rauiva

wouT

wouT

Iﬁ

VOUT ripple 40Vin 0A load

VOUT ripple 40Vin 33A load
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8 Load Transient Response

8.1 Load Transient Response

LeCroy!|

LeCroy!|

16UT

louT

vouT

vouT

VOUT transient 20Vin 0OA to 10A load step

VOUT transient 20Vin 20A to 30A load step

LeCroy/|

]

LeCroy|

16T

10U

VOUT transient 30Vin 0A to 10A load step

VOUT transient 30Vin 20A to 30A load step

LeCroy/|

.

LeCroy/|

10Ut

10T

vouT

vouT

4Vin 0A to 10A load step

4Vin 20A to 30A load step

Page 11 of 14

Power Management Solutions




Created on: 3/13/2017
Revised on: 3/13/2017

PMP20804 Rev A Test Results

Q’ TEXAS
INSTRUMENTS

9 Frequency Response

9.1 Frequency Response

PMP20804 Control Loop 20Vin 0A CC load

Mag (B/A] (¢8) |

PPMP20804 Control Loop 20Vin 33A CC load

Mag [B/A] (¢8) [
100.000

Data [ra e JECET I

Data Tha De T |

Frequency 160k Ty SS08 Mz 1250k EF Ty S100 ke
Megnitide. el 33775 68 @ 3507 d8 B
Phase 129345 deg M7 deg 129.362 deg Phase 130343 deg. 0032 deg 130373 deg

Control Loop 20Vin 0A CC load

Control Loop 20Vin 33A CC load

Mag [B/A] (dB) | PMP20804 Control Loop 40Vin OA CC load

Mag [8/4] (dB) [ PMP20804 Control Loop 40Vin 33A CC load

100.000

Data Tha De T |

Frequency 16564 SSE 16k 184k EETTY eI
Megnitisde. @ 3400 68 34022 68 33567 dB 33582 d8
Phase 1300% deg. D02 deg 130780 deg Phase 132411 deg. 0023 deg. 132433 deg.

Control Loop 40Vin 0A CC load

Control Loop 40Vin 33A CC load
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10 Short Circuit

10.1 Short Circuit
A constant-current electronic load was used to test short circuit.

LeCroy| LeCroy|

e | L[] | LT L L[]
NI R e

WOUT

VOUT IOUT short circuit 20Vin 0A CC load

VOUT IOUT short circuit recovery 20Vin 0A CC load

LeCroy LeCroy

a0 o 0

VOUT IOUT short circuit 20Vin 33A CC load

VOUT IOUT short circuit recovery 20Vin 33A CC load —
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YOUT

UT short circuit 40Vin 0A CC load

LeCroy/| LeCroy/|

WOUT

?

VOT I0UT short circuit 40Vin 33A CC load

?

VOT I0UT short circuit recovery 40Vin 33A CC load B

Page 14 of 14 Power Management Solutions




IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

