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1. Introduction

This document provides the features, operations, board setup procedure, and boost converter
design parameters and basic information to designing with the boost converter design using the
PIS3481 DC/DC controller and the MOSFET from Potens Semiconductor Corp [1].

1.1 Circuit Diagram

The PIS3675 is the PWM control IC for the buck-boost converter. Fig. 1 shows the power stage
circuit, control and feedback circuit for the buck-boost converter. The main circuit is including power
inductors(2uF, TMPF1508AV-2ROMN-ABD), input/output capacitors, MOSFETs (PDC8976BX and
PDC39G8BX) and PIS3675[2][3]. For this evaluation board, the input voltage is 9V~15V, the output

voltage is 12V, and the maximum output current is 25A and the switching frequency is ~240 kHz.

Fig. 1 The circuit diagram of the buck boost evaluation board

1.2 Specifications
Table 1 is the main parameters of the evaluation board.

1.3 Evaluation Board
Figure 2 shows the top side of the DK3-23evaluation board.
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Table 1. The evaluation board specifications

Parameter Value
Input voltage 9~15Vdc
Output voltage 12Vdc
Maximum output current 25A
Maximum output power 300W

Input capacitor
MOSFETs for buck function

COWMP1005 Vin: 9V-S0V , Voul: 12V, 230kHz , lout=25A
COVMP1006 Vin: 17V-52V.Vout:| 32V,250kHz(Boost & Buck) ;
125kHz(Buck—Boos}) , lout=3A

[ VP3675T5628 |

Input
connector

Output

connector

MOSFETs for boost function )
Output capacitors

Fig. 2 the top side of the boost converter evaluation board

1.4 Test Setup
The evaluation board test setup is as follows:
Step 1. Input connector connects to DC source (Voltage setting:9~15Vdc)

Step 2. Output connector connects to DC load

Step 3. Power on the DC source (9 Vdc for boost function, 12 for buck boost function or

15Vdc for buck function)
Step 4. Adjust output loading (0A~25A)
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2. Design Considerations

From the volt-second balance principle, the duty cycle of input and output voltage relation for

boost convert design is derived as below:

v
Vour = % (1)

where V,yr is output voltage, V;y is input voltage and D is duty cycle. Let the converter operates
in continuous current mode for the low ripple current requirement. The duty cycle for input voltage

is 9V and output voltage is 12V is derived as:
12V=-"2 = D=025 )
1-D

The switching frequency is set as ~240kHz. The frequency adjust resistor R, can be derived as:

L —200ns  _1_ _500ms

_ Is _ 220k %O _
Ry = Mo — =20k — = 107k0) )

where fs is switching frequency. From the volt-second balance principle, the duty cycle of input

and output voltage relation for buck convert design is derived as below:

D — Vour (3)

VIN

Let the converter operates in continuous current mode for the low ripple current requirement. The

duty cycle for input voltage is 15V and output voltage is 12V is derived as:

D=2 5 p=025 4)
15V

3. Test Results

The test equipment and experimental results of the buck boost evaluation board applying PWM
control IC PIS3675are shown as following subsection.
3.1 Test Equipment

The table 2 shows the test equipment.
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Table 2. List of the test equipment

Test equipment Model
DC Power Supply ITECH IT6874A
Electronic load ITECH IT8700
Power meter YOKOGAWA WT310
Oscilloscope Angilent DSO-X 6004A

3.2 Test waveforms

Fig. 3 (a)(b) shows the steady state waveforms of V;y = 9V at minimum and maximum load
for boost function and the switching frequency is ~240kHz. Channel 1 is Vgs of low side MOSFET
of boost function and Channel 2 is Vds of low side MOSFET of boost function. Fig. 4 (a)(b) shows
the steady state waveforms of V;y = 12V at minimum and maximum load for buck function.
Channel 1 is Vgs of low side MOSFET of boost function and Channel 2 is Vds of low side MOSFET
of buck function. Fig. 4 (c)(d) shows the steady state waveforms of V;y = 12V at minimum and
maximum load for boost function. Channel 1 is Vgs of low side MOSFET of boost function and
Channel 2 is Vds of low side MOSFET of boost function. Fig. 5 (a)(b) shows the steady state
waveforms of V;y = 15V at minimum and maximum load and the switching frequency is ~240kHz.
Channel 1 is Vgs of low side MOSFET of buck function and Channel 2 is Vds of low side MOSFET
of buck function.

(b)

Fig. 3(a) shows the waveforms of V;y = 9V at minimum load for boost function (b) shows the

waveforms of V;y = 9V at maximum load for boost function.
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(c)
Fig. 4(a) shows the waveforms of V;y = 12V at minimum load for buck function (b) shows the
waveforms of V;y = 12V at maximum load for buck function (c) shows the waveforms of V;y =
12V at minimum load for boost function (d) shows the waveforms of V;y = 12V at maximum load

for boost function.

_EFEERR): Iy bR

TFRERERA(L): TRERRI).

Fig. 5(a) shows the waveforms of V;y = 15V at minimum load for buck function (b) shows the

waveforms of V;y = 15V at maximum load for buck function.

3.3 Efficiency

The efficiency results are shown in Fig. 6.
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Fig. 6 the efficiency of buck boost converter
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