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LLM5022 Boost Converter

T1 reference design number: PMP20070 Rev A

Input: 8V to 32V
Output: 65V @ 420mA

DC — DC Test Results
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1 Circuit Description

PMP20070 is a boost converter designed for high pulse current applications. It delivers 65V output at 420mA average, from a
nominal input voltage of either 12V or 24V. This design uses the LM5022 boost controller at a switching frequency of 650
kHz. A resistor and P-channel MOSFET load switch is used to limit the startup current. Pulse load characterization was done at
30A for 2.5 ms.

At tests were performed at room temperature on an open bench.

2 Photos

The photographs below show the PMP20070 Rev A printed circuit board assembly. This is a 2 layer board using 1 ounce
copper. The overall board dimensions are 2.5” x 4.3”.

2.1 Board Photos

152 =

" ULS4V-0 15
5 9 > s > 2 3
. LM5022 Boost
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3 Efficiency
Efficiency data is shown in the tables and graph below.
3.1 Efficiency Results
PMP20070 Efficiency
100
_ 920
= — X
X /i = BV
= 80 in
g s—\/in = 10V
3 70 1 Vi = 12V
E 60 Vin = 24V
50 4 —\/in = 32V
0 0.1 0.2 0.3 04 05
lout (A)
Vin lin Vout lout Pin Pout Losses Efficiency
M) (A) V) (A) (W) (W) (W) (%)
8.0025 0.2276 65.1247 0.0002 1.821 0.013 1.808 0.72
8.0023 0.6624 65.1223 0.0516 5.301 3.360 1.940 63.39
8.0023 1.0933 65.1186 0.1016 8.749 6.616 2.133 75.62
8.0022 1.5327 65.1138 0.1516 12.265 9.871 2.394 80.48
8.0021 1.9802 65.1091 0.2017 15.846 13.133 2.713 82.88
8.0019 2.4362 65.1042 0.2516 19.494 16.380 3.114 84.03
8.0016 2.9012 65.1003 0.3016 23.214 19.634 3.580 84.58
8.0014 3.3781 65.0956 0.3517 27.030 22.894 4.135 84.70
8.0013 3.8662 65.0925 0.4015 30.934 26.135 4.800 84.48
8.0012 4.0665 65.0931 0.4215 32.537 27.437 5.100 84.33
10.0051 0.0997 65.1691 0.0002 0.998 0.013 0.984 1.31
10.0048 0.5261 65.1618 0.0516 5.264 3.362 1.901 63.88
10.0048 0.8689 65.1580 0.1016 8.693 6.620 2.073 76.15
10.0049 1.2147 65.1539 0.1516 12.153 9.877 2.276 81.28
10.0047 1.5639 65.1480 0.2017 15.646 13.140 2.506 83.98
10.0048 1.9170 65.1421 0.2517 19.179 16.396 2.783 85.49
10.0048 2.2740 65.1366 0.3017 22.751 19.652 3.099 86.38
10.0044 2.6356 65.1308 0.3516 26.368 22.900 3.468 86.85
10.0044 3.0020 65.1259 0.4016 30.033 26.155 3.879 87.09
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100043 | 3.1503 | 651255 | 04215 | 31517 | 27.450 4.066 87.10
12.0049 | 00799 | 652333 | 0.0002 0.959 0.013 0.946 136
12.0048 | 04376 | 65.1857 | 0.0516 5.253 3.364 1.890 64.03
120048 | 07246 | 65.1802 | 0.1016 8.699 6.622 2.076 76.13
12.0046 | 1.0092 | 651749 | 0.1516 12.115 9.881 2.235 81.56
120048 | 12957 | 65.1689 | 0.2017 15.555 13.145 2.410 84.51
120045 | 15839 | 651621 | 0.2517 19014 | 16.401 2.613 86.26
12.0045 | 1.8740 | 651564 | 03016 | 22496 | 19.651 2.845 87.35
120043 | 2.1665 | 651507 | 03516 | 26.007 | 22.907 3.100 88.08
120041 | 24614 | 651438 | 04016 | 29547 | 26.162 3.385 88.54
120044 | 25802 | 651420 | 04216 | 30.974 | 27.464 3.510 88.67
240130 | 00437 | 652961 | 0.0002 1.049 0.013 1.036 1.24
240129 | 02127 | 652557 | 0.0516 5.108 3.367 1.740 65.93
240130 | 03463 | 652460 | 0.1016 8.316 6.629 1.687 79.72
240128 | 04800 | 652212 | 0.1516 11.526 9.888 1.639 85.78
240125 | 06440 | 652149 | 0.2017 15464 | 13.154 2.310 85.06
240128 | 07907 | 652099 | 0.2517 18.987 16.413 2.574 86.45
240128 | 09301 | 652050 | 03016 | 22334 | 19.666 2.668 88.05
240129 | 10695 | 651992 | 03516 | 25682 | 22.924 2.758 89.26
240127 | 1.2088 | 651930 | 04015 | 29.027 | 26.175 2.852 90.18
240129 | 12648 | 651902 | 04215 | 30372 | 27.478 2.894 90.47
320118 | 00219 | 652962 | 0.0002 0.701 0.013 0.688 1.86
32.0120 | 0.1459 | 652819 | 0.0516 4.671 3.369 1.302 72.12
320115 | 02660 | 652717 | 0.1016 8.515 6.632 1.883 77.88
320115 | 03694 | 652634 | 0.1516 11.825 9.894 1.931 83.67
320117 | 04633 | 652522 | 0.2016 14.831 13.155 1.676 88.70
320116 | 05727 | 652366 | 0.2516 18.333 16.414 1.920 89.53
320115 | 06917 | 652308 | 03016 | 22.142 19.674 2.469 88.85
320118 | 0.8025 | 652248 | 03516 | 25690 | 22.933 2.756 89.27
320117 | 09071 | 652190 | 04016 | 29.038 | 26.192 2.846 90.20
320117 | 09486 | 652175 | 04215 | 30366 | 27.489 2.877 90.53
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4 Thermal Tests
All tests were performed at room temperature on an open bench.

4.1 Thermal Images

04/05/2016

8Vin 320mA load

04/05/2016
10Vin 420mA load

04/05/2016
12Vin 420mA load

Page 7 of 15

Power Management Solutions




Created on: 4/11/2016

Revised on: 4/13/2016 (]
PMP20070 Rev A Test Results mﬂ%&@gm

04/05/2016 04/05/2016

24Vin 420mA load 32Vin 420mA load
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5 Startup and Shutdown Behavior

5.1 Turn-on from Vin

The output voltage is well controlled at turn-on, showing no evidence of over-shoot.

LeCroy

VIN_VOUT_IIN_startup_12Vin_0A load

El

VIN_VOUT_IIN_startup_12Vin_420mA_load
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Vi AT
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VIN_VOUT_IIN_startup_24Vin_OmA _load : VIN_VOUT_IIN_startup_24Vin_420mA _load

wout wout

VIN_VOUT_IIN_startup_32Vin_0A_load 7 VIN_VOUT_IIN_startup_32Vin_420mA_load

5.2 Turn-on and Turn-off from SD
The output voltage is well controlled at turn-on, showing no evidence of over-shoot.

LeCroy LeCroy|

VIN_SD_VOUT_IIN_startup_8Vin_420mA_load ] VIN_SD VOUT _IIN_shutdown_8Vin_420mA _load
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VouT

imebase -150 ms| [Trigger (A0S

2 J t

VI _S D_VOUT_IIN_shutdown_12Vin_420mA _load

El St

imebase 150 ms) (Trigger  (GACD) rigger _ CAER

imebase -300 ms)
10

vouT

|

VIN_SD_VOUT IIN_startup_32Vin_420mA load VIN_SD_VOUT IIN_shutdown_32Vin 420mA load
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6 Switching and Ripple

6.1 Switching and Ripple

value 646,749 kHz

PI:freg(Cl) P2--- Pa--- Pa -
value 647 513 hHz

LeCroy LeCroy|
! | '
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veur vour l/w. _k l",u
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T 4 ¥ [
Measure P freg(C1) P2 - [ . [ZT. PS- - PE:- - - Measure

LeCroy

VSW_VOUT _switching_12Vin_0A_load

VSW_VOUT _switching_12Vin_420mA _load

LeCroy|
=y \ / \ / \ e
\ / \ f \ i I
4 I
Ll £ \ a} \ L J/ " \ J/ \ / \ " /. o
o g ¥ L W
vouT vout
= VAT ) | = "
f T I I
Measure Pl:freq(c) PZ--- = Pdi--- PSi--- PEi-- - Measure Pi:freg(cl) PZi--- = Pdi--- P5.- Péi-
walue B52.200 kHz walue 546 936 kHz
status T4
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Measure P1:freq(C1) P2--- P3--- Pei- - P PEi-- - Measure P1:freq(C1) PZ--- P3--- Pei- - [ PEi- - -
value 1.33956 MHz walue 648 BYS kH

LeCroy LeCroy|

A £ A - - a o o

L | . J + vour }7 - L 1. |

Measure Pl:freq(Cl) P2-.- P3e-n [T [ PE-- - Measure Pl:freg(Cl) P2--. P3e-n [T PSL - PE-
value 1 576793 MHz value, 650422 kHz
e v
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VSW_VOUT_switching_32Vin_0A_load 7 VSW_VOUT_switching_32Vin_420mA_load

Page 13 of 15 Power Management Solutions




Created on: 4/11/2016

Revised on: 4/13/2016 {/
PMP20070 Rev A Test Results li'{:,TTRES‘I\‘}ENTS

7 Load Transient Response

7.1 Load Transient Response

vour LeCroy]

[}

VOUT_IIN_transient_12Vin_30A_load_step ) VOUT_IIN_transient_24Vin_30A_load_step

WOUT wOuT
|

. i . . . . . . [ e .
3| g
c4 GO

UT_transient_24Vin_30A_load_step

1]

_IOUT transient_12Vin_30A load_step
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8 Frequency Response

8.1 Frequency Response

PMP20070 Control Loop 8Vin 420mA CC Load

Mag [B/A] (¢8) [

Mag [B/A] (¢8) [

PMP20070 Control Loop 12Vin 420mA CC Load

Dsta Data [ [ [nez- I
Frequency T ErTT wE Frequency W35 TSA B

o018 8 Er 38337 d8 Magniude o028 31 8 4193 48
P 1715 deg 0047 deg 57,762 deg Phase 5574 deg oy 26034 dey

Control Loop 8Vin 420mA CC Load

Control Loop 12Vin 420mA CC Load

Mag [B/A] (dB) [ PMP20070 Control Loop 24Vin 420mA CC Load

Mag [B/4] (dB) [ PMP20070 Control Loop 24Vin 420mA CC Load

Dts 2 Dats [ e The-mi I
Frequency G 2657 e 58 e Frequency EEETT 8186 A e
Magnitude -0.009 d8 ~48.768 dB 48759 dB Magnitude -0011 08 4853 dB 48522 4B
Phat 71983 deg 0416 de TBAD0 deg Phase 32635 deg D176 deg A dey

Control Loop 24Vin 420mA CC Load

Control Loop 32Vin 420mA CC Load
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