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LLM5122 4-Phase Boost Converter

T1 reference design number: PMP7967 Rev A

Input: 6V to 42V
Output: 90V @ 1.5A

DC — DC Test Results
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1 Circuit Description

PMP7967 is a 4-phase boost converter rated for 90V output at 1.5A from an input voltage of 6V to 42V. This design uses
LM5122 boost controllers at a switching frequency of 100 kHz each phase, resulting in 400 kHz input and output ripple. 330uF
aluminum electrolytic capacitors are used at the output of each phase, providing hold-up to support large transient currents.

An LMC555 timer and CD4017 decade counter are powered by an LP2951 linear regulator, providing the system clock and
synchronization to each controller.

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

2 Photos

The photographs below show the PMP7967 Rev A assembly as built on PMP7837-C printed circuit board. This is a 4 layer
board using 1 ounce copper on external layers and 0.5 ounce copper on internal layers. All components are mounted on the top
side of the board. The overall board dimensions are 4.455” x 7.055”.
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3 Efficiency
The efficiency data is shown in the tables and graph below.
PMP7967 Rev A Efficiency
100
- 95
< - i1 = BV
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2 90 —\/in = 12V
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© s —\/in = 24\
i 85 \\ —in = 42V
80
0 1 2 3
lout (A)
Vin lin Vout lout Efficiency Pin Pout Losses
(v) (A) (V) (A) (%) (W) (W) )
5.999 0.150 89.023 0.000 0.000 0.90 0.00 0.90
5.998 8.650 89.025 0.500 85.794 51.88 4451 7.37
5.998 11.980 89.024 0.700 86.725 71.86 62.32 9.54
5.998 15.340 89.024 0.900 87.080 92.01 80.12 11.89
5.998 18.840 89.024 1.100 86.659 113.00 97.93 15.08
5.998 22.490 89.025 1.300 85.794 134.90 115.73 19.16
5.998 26.250 89.026 1.500 84.815 157.45 133.54 23.91
5.998 30.390 89.027 1.700 83.030 182.28 151.35 30.93
5.999 5.140 5.330 1.900 32.843 30.83 10.13 20.71
5.998 4.950 11.620 2.100 82.189 29.69 24.40 5.29
5.998 4.950 9.101 2.300 70.503 29.69 20.93 8.76
Vin lin Vout lout Efficiency Pin Pout Losses
V) (A) V) (A) (%) (W) (W) (W)
12.004 0.080 89.066 0.000 0.000 0.96 0.00 0.96
12.004 4.230 89.067 0.500 87.704 50.78 44.53 6.24
12.004 5.760 89.068 0.700 90.172 69.14 62.35 6.80
12.003 7.300 89.069 0.900 91.486 87.62 80.16 7.46
12.004 8.870 89.069 1.100 92.017 106.48 97.98 8.50
12.004 10.420 89.069 1.300 92.571 125.08 115.79 9.29
12.004 11.990 89.067 1.500 92.825 143.93 133.60 10.33
12.004 13.630 89.066 1.700 92.542 163.61 151.41 12.20
12.003 15.210 89.064 1.900 92.691 182.57 169.22 13.34
12.003 16.830 89.062 2.100 92.584 202.01 187.03 14.98
12.003 18.440 89.059 2.300 92.545 221.34 204.84 16.50
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Vin lin Vout lout Efficiency Pin Pout Losses
W) (A) V) (A) (%) (W) (W) (W)
24.012 0.070 89.072 0.000 0.000 1.68 0.00 1.68
24.012 2.070 89.073 0.500 89.602 49.70 44.54 5.17
24.011 2.860 89.074 0.700 90.797 68.67 62.35 6.32
24.011 3.600 89.075 0.900 92.744 86.44 80.17 6.27
24.011 4.390 89.076 1.100 92.956 105.41 97.98 7.42
24.011 5.180 89.077 1.300 93.104 124.38 115.80 8.58
24.011 5.940 89.077 1.500 93.683 142.63 133.62 9.01
24.011 6.730 89.077 1.700 93.711 161.59 151.43 10.16
24.011 7.480 89.077 1.900 94.234 179.60 169.25 10.36
24.011 8.260 89.077 2.100 94.318 198.33 187.06 11.27
24.011 9.010 89.078 2.300 94.703 216.34 204.88 11.46
Vin lin Vout lout Efficiency Pin Pout Losses
V) (A) V) (A) (%) (W) (W) (W)
42.011 0.020 89.079 0.000 0.000 0.84 0.00 0.84
42.011 1.190 89.081 0.500 89.093 49.99 44.54 5.45
42.011 1.620 89.082 0.700 91.624 68.06 62.36 5.70
42.011 2.060 89.083 0.900 92.642 86.54 80.17 6.37
42.011 2.500 89.083 1.100 93.301 105.03 97.99 7.04
42.011 2.930 89.083 1.300 94.082 123.09 115.81 7.28
42.011 3.370 89.084 1.500 94.384 141.58 133.63 7.95
42.011 3.830 89.085 1.700 94.122 160.90 151.44 9.46
42.010 4.260 89.085 1.900 94.579 178.96 169.26 9.70
42.011 4.680 89.085 2.100 95.151 196.61 187.08 9.53
42.011 5.130 89.086 2.300 95.073 215.52 204.90 10.62
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4 Thermal Test

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

4.1 12V Input, 1.5A Load, No Airflow
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5 Startup Behavior

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

6 Switching Behavior

6.1 Switching at No Load and Full Load
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12V Input, No Load B 7 12 Input, 1.5A Load

et s

24V Input, No Load N 24 Input, 1.5A Load

Page 9 of 13 Power Management Solutions




Created on: 6/17/2013

Revised on: 8/1/2013 l
PMP7967 Rev A Test Results &TLE&ENTS

7 Ripple Voltage

7.1 Input and Output Ripple
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8 Load Transient Response

8.1 Load Transient at 12V, 24V and 42V Input
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9 Frequency Response

9.1 Frequency Response at 12V and 24V Input

Mag [BrA] (dED I PMPTIET Contral Loop at 123 Input 1.54 Load FPhaze [B-A] (deg)
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Frequency 429,60 Hz T.77 kHz 7.24 kHz
Magritude 0,041 d& -27.002 dB -27.043 dB
Phase 30,219 deg -0.,056 deg -80,275 deg
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Frequency 856,87 Hz a0,63 kHz 39.83 kHz
Magritude -0.014 dB 57423 dE -57.409 d&
Phase 78.661 deg 2,319 deg -76.342 deg
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10 Over-Current Protection

10.1 Current Limit Protection
Current limit test was performed at the minimum input voltage to check the current limit threshold. The measured threshold

occurred at 32A of input current with 1.8A load. The results show current limit with hiccup protection.

6V Input, 1.8A Load

Page 13 of 13 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

