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Sepic with Adjustable Output Voltage and Input Current Limit

* Input 10 ..14v DC
e Output 20..25V @ 70 .. 135mA
* Devices LM5001, LM10011, TLV274, LP2980-5.0

e Free-running switching frequency of 1000 kHz

» The converter provides a non-isolated output witk@djustable range of 20 .. 25V.
The output voltage can be changed by either bypgrammable DAC (LM10011) or
by a discrete VID interface.

It provides also the functionality to limit the e¢lga current of the output capacitor to
70 .. 135mA, which is set by a VID interface. Thiaction limits practically the

input current of the converter, if large pulseddeaeed to be supported. These loads
discharge the output capacitor and therefore theeicufor recharging it can be

limited.
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1 Sartup

The startup waveform at 12V input and no load @endhtput is shown in Figure 1.
Channel C1: 12V Input voltage
5V/div, 20ms/div

Channel C2: 25V Output voltage
5V/div, 20ms/div

Figurel
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2 Shutdown

The shutdown waveform at 12V input, 25V output &a86mA load is shown in Figure 2.
The converter is regulating the output voltage

Channel C1: 12V Input voltage
5V/div, 50ms/div

Channel C2: 25V Output voltage
2V/div, 50ms/div

imebase
s

500 kS

Figure2

The shutdown waveform at 12V input, 20V output 488mA load is shown in Figure 3.
The converter is regulating the output current

Channel C1: 12V Input voltage
5V/div, 50ms/div

Channel C2: 20V Output voltage
5V/div, 50ms/div

51
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3 Efficiency and Load Regulation

The efficiency and load regulation are shown iruFégd and Figure 5.
The output voltage was set to 25V and the convesgarlated the output voltage.

PMP10151 Rev. C
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4 Frequency Response
Figure 6 shows the loop response at 12V input @0mA load.
The output voltage was set to 25V and the convesgarlated the output voltage.

Voltage regulation
89 deg phase margin, 60 Hz bandwidth, enough gangim
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Figure 7 shows the loop response at 12V input @A load.
The output voltage was set to 25V and the conveerlated the output current.

Current regulation
85 deg phase margin, 8.7 kHz bandwidth, -17 dB gergin
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5 Switching Node

The drain-source voltage on the switching node&tihput is shown in Figure 8.
The image was captured with 120mA load and theutwipitage was set to 25V.

Channel C2: Drain-source voltage, -1.0V minimum voltage, 51.1V maximum voltage
10V/div, 500ns/div

Measure F1:min{c2) F2:max{C2) Pa:freqiCdy P4:--- P&:--- PE:---
value -1.0 511 1.037647 MHz
status + v g

Figure8
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6 Output Ripple Voltage

The output ripple voltage at 12V input is showrrigure 9.

The image was captured with 120mA load and theutwipitage was set to 25V.
Channel C2: Output voltage @ 12V input, 230mV peak-peak (0.9%)

50mV/div, 1us/div, AC coupled

cz

value

M easure P1:min{CZ) PZmaxiCa) P3--- Pd:--- P&--- PG---
-110.0 iy 116.7 my
status v g
-1.0 my
Positive]
Figure9
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7 Thermal Measurement

Figure 10 shows the thermal image at an ambientdesture of 21 °C with an input voltage
of 12V and 130mA load.

The converter delivered 130mA continuously, wh&hot the normal operation mode.
Usually, only pulsed loads with a low duty cyclesbédo be supplied. With these pulsed load
the thermal stress will be much lower.

Figure 10
Markers
Label Temperature Emissivity Background
Ul 57.6 °C 0.95 21.0°C
L1 47.8 °C 0.95 21.0°C
D1 57.3°C 0.95 21.0°C
R3 80.4 °C 0.95 21.0°C
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8 Pulsed Load

The normal operation is supplying a pulsed loath BiDA peak for 600 us and a frequency of
60 Hz. These high peak currents are provided bjatige output capacitance which is
discharged for several volts.

As the input current of the converter is limitdae fadditional current control limits the charge
current of the capacitor to an adjustable valu&ifi® nominal).

As the performance of the electronic load is limhjtéhe exact pulsed load couldn’t be
simulated. Nevertheless the circuit shows propgulegion of the output voltage and current
limitation.

Channel C1: Input current
200mA/div, 5ms/div

Channel C2: Output voltage
5V/div, 5ms/div

Channel C1: Pulsed load
2A/div, 5ms/div

" T T L o e o e o

g

i : ; : : i : : § : i
M easure P1rms(C1) FZ:min(C2) PamaxiCa PafreqiC3) P&--- PG---
value 327.8 my 172V 24.9Y 60.301992 Hz
status g o A
(1
Figurel1l

Page 9 of 10 Power Management Solutions



3/31/2015 — Matthias Ulmann i
PMP10151 Rev. C — Test Report ﬁ‘;%&‘ﬁ%ms

Channel C1: Capacitor/diode current
200mA/div, 5ms/div
Channel C2: Output voltage
5V/div, 5ms/div

Channel C1: Pulsed load
2A/div, 5ms/div

Output Voltage

LED Current

i

: i i 1
Measure F1:rmsdCty P2irminiC2) P3:max{c2) P4:freqic3) P& -- FPE:---
value 2301 my 17.2% 24.8Y B0.397279 Hz

status s v v k34

-BO0.0 mY|

Figure 12
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