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Enterprise SSD Backup Power Supply
e Input 5.0V or 12V
e OQutput 3.3V @ 2.5A, Backup Boost at 28V, Backup Buck 5V @ 2.5A

e Free-Running-Switching Frequency for TPS62130 2.5 MHz, for TPS61170 1.2MHz, for
LM43603 500 kHz
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1. Startup
The startup waveform at 5.0V input voltage and no load on the output is shown in Figure 1.
Channel Chl 5.0V Input Voltage

5V/div, 2ms/div

Channel Ch2 3.3V Output Voltage
2V/div, 2ms/div

Channel Ch3  28.0V Output Voltage
20V/div, 2ms/div

Channel Ch4 V Output Voltage
1V/div, 2ms/div

Tek  Stopped Single Seq 18 Dec 02

MleaniC4)

160 pz it

Figure 1
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The startup waveform at 12.0V input voltage and no load on the output is shown in Figure 2.
Channel Chl1  12.0V Input Voltage
2V/div, 2ms/div

Channel Ch2 3.3V Output Voltage
2V/div, 2ms/div

Channel Ch3  28.0V Output Voltage
20V/div, 2ms/div

Channel Ch4 3.3V Output Voltage
1V/div, 2ms/div

Tek  Stopped Single Seq

MleaniC4)

Chi Chz  2.av il 40 B0
Ch4 100V :

Figure 2
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2. Shutdown

The shutdown waveform at 5.0V input voltage and 2.5A load on the 5V LM43603 output is shown in

Figure 3.

Channel Chl

Channel Ch2

Channel Ch3

Channel Ch4

Tek

5.0V Input Voltage
5V/div, 10ms/div

3.3V Output Voltage
2V/div, 10ms/div

28.0V Output Voltage
20V/div, 10ms/div

LM43603 Switch Node
20V/div, 10ms/div

Prediev Single Sey

Figure 3
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3. Efficiency

The efficiency and load regulation of the 3.3V TPS62130 Buck converter are shown in Figure 4 and
Figure 5.

PMP30046 Rev.C - Efficiency
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Figure 4
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PMP30046 Rev.C - Load Regulation
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The efficiency and load regulation of the 5.0V LM43603 Buck converter are shown in Figure 6 and

Figure 7.
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4. Transient Response
The response to a load step at 5.0V input voltage is shown in Figure 8.

Channel Ch3  Output Current, Load Step 1.25A to 2.5A
1A/div, 200p s/div

Channel Chl  Output Voltage, -24.8mV undershoot, 16mV overshoot
20mV/div, 200pus/div, AC coupled

Tek  Previem Single Se 02 Deg 02

Ch 200y 1 Bw Ml 200ps S00r: ot

&

Figure 8

Ch1 FPosition

Chl Scale
20.0mY

Min(C1)  -24.8mk

Mlaw(C1) 16 QY
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The response to a load step at 28.0V input voltage is shown in Figure 9.
Channel Ch3  Output Current, Load Step 0A to 2.5A
2A/div, 200ps/div

Channel Chl  Output Voltage, -120mV undershoot, 88mV overshoot
200mV/div, 200ps/div, AC coupled

06 Dec 02

Ch Z00mY W Bw Ml 200ps S00rE Aot

&

Figure 9
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5. Frequency Response
The frequency response of the TPS62130 at 2.5A load is shown in Figure 10.
5.0V Input 21.2 kHz Bandwidth, 80 deg Phase Margin, -24 dB Gain Margin
12.0V Input 21.5 kHz Bandwidth, 80 deg Phase Margin, -25 dB Gain Margin
g 13
50 dB 150 degd 2
2_12V-Gain| 120 ded]
\\
2_12V-Phase [T~ ——— 90 deg|
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© 10 dB Tl L e i
20 dB T -60 ded
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40 dB -120 deg|
dB 1 |
d = T 1
o s z = ‘ D
@ = = = A
200 Frequency 250 k

Figure 10
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The frequency response of the TPS61170 at 0.07A load is shown in Figure 11.

3.3V Input 57.8 Hz Bandwidth, 75 deg Phase Margin, < -50 dB Gain Margin
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Figure 11
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The frequency response at 16.0A load is shown in Figure 10.
8.0V Input 27.3 kHz Bandwidth, 81 deg Phase Margin, -14 dB Gain Margin
16.0V Input 25.1 kHz Bandwidth, 80 deg Phase Margin, -14 dB Gain Margin
28.0V Input 24.4 kHz Bandwidth, 79 deg Phase Margin, -15 dB Gain Margin
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Figure 12
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6. Output Ripple

The TPS62130 output ripple voltage at 2.5A load is shown in Figure 13.

Channel M1

Channel M2

Tek  Preview Single Seq

Fiet2

Output Voltage @ 5.0V Input, 192mV peak-peak
200mV/div, 1us/div

Output Voltage @ 12.0V Input, 264mV peak-peak
200mV/div, 1us/div

18 D 02

Z00mmY

Figure 13

Ref2 Position

Mlas(R1) 104 Orny

Mlin{FAZ ) -152.0m"Y

Mlar(R2) 11z Oy
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The LM43603 output ripple voltage at 2.5A load is shown in Figure 14.

Channel R1

Channel R2

Channel R3

Tek  Run

Fef3

Output Voltage @ 8.0V Input, 47.2mV peak-peak

50mV/div, 4us/div

Output Voltage @ 16.0V Input, 40.8mV peak-peak

50mV/div, 4us/div

Output Voltage @ 28.0V Input, 35.2mV peak-peak

50mV/div, 4us/div

Sample

S0.0rmY 4 0ps

05 Dec 02 27:49:06 @

Ref3 Position

Ref3 Scale
50.0mYy
tlin{F1) -10.4mY

Mlas(R1)

Mlin{R2)

-19.2mY

16 QY
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7. Switching Node

The drain-source voltage of the TPS62130 low-side FET at 12.0V input voltage and 2.5A load on the
output is shown in Figure 15.

Channel Chl  Drain-Source Voltage, -0.8V minimum, 13.4V maximum
5V/div, 80ns/div

[
[

Mlin (1) -800.0mY

IMar iG] 13.4Y

FregiC1) 2

400ps ot

Figure 15
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The drain-source voltage of the low-side FET at 28.0V input voltage and 2.5A load on the output is
shown in Figure 16.

Channel Chl Drain-Source Voltage, -1.8V minimum, 29.0V maximum
5V/div, 400ns/div

05 Deg

Ref3 Position

-2 0w
Ref3 Scale
50.0mYy

Mlin{C1)

[EE ] 29.0¢

Figure 16
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8. Thermal Image

The thermal image (Figure 17) shows the circuit at an ambient temperature of 20°C with an input
voltage of 12.0V and 2.5A load on the 3.3V output.

68.1

Figure 17

Page 18 of 19 Power Management Solutions



9/12/2016 i Texas
PMP30046 Rev.C — Test Report INSTRUMENTS

The thermal image (Figure 18) shows the circuit at an ambient temperature of 20°C with an input
voltage of 5.0V and 2.5A load on the 3.3V output.

60.0

-26.1

Figure 18
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