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About this document

Scope and purpose

This document compiles application hints for the application of the BTN7030-1EPA, the NovalithIC™ Lite. This
document must be used in conjunction with the device datasheets.

Intended audience

Developers, working with the BTN7030-1EPA.
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1 Introduction

The NovalithIC™ Lite is part of an integrated half-bridge family, suitable for driving DC motors and solenoids.

The device is a monolithic chip integrated in SMARTT technology. BTN7030-1EPA is a protected half-bridge with
integrated driver, providing protection and diagnosis functions. The high side power stage is built using a N-
channel vertical power MOSFET with charge pump, while the low side power stage uses no charge pump. It has
an exposed pad which ensures better cooling.
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Figure 1 Application diagram
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2 PWM capabilities

One of the most important topics when it comes to driving a load with a PWM signal is making sure the device is
providing high performance while staying in optimal operational range. In other words this chapter will give a
detailed explanation of how to calculate a duty cycle linear range when using BTN7030-1EPA device.
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Figure 2 Switching time when load is connected to GND
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Figure 3 Rising edge when load is connected to GND and high-side switch is active
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Figure 4 Falling edge when load is connected to GND and high-side switch is active

According to Figure 2 the output duty cycle calculations are made, as the first step the output ON-time is
calculated:

Ton-our = Ton-in — tonus) T torrs) = Ton—in — | ton(us) — torF(as)

Atsw(ns)
Ton-our = Ton-In — AtSW(HS)
Equation 1
Resulting duty-cycle is as follows:
_ Ton—our _ Ton-iv — Atswus) Atsw (us)
DCoyr = T = T _DCIN_T—
PWM PWM PWM
N— ———
DCoffset
Equation 2
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Now DCerorand DCosiset Can be calculated based on datasheet parameters:

DC _ AtSW(HS)max - AtSW(HS)min DC _ AtSW(HS)max + AtSW(HS)min
error — 2 x TPWM of fset — 2 % TPWM

DCorror = 2 = O _ 006 DCypyper = o F OB 06 = 0,6%
erTor = %5000 pus offset = %5000 s - 0

Equation 3

To calculate the linear transfer function for fpwm=200 Hz and DCout=5% ... 95 %, DCosiset N€€ds to be added:

DCy = DCoyr + DCoppser = 5,6% ...95,6%
Equation 4

We can calculate the minimum and maximum Ton.n from the Figure 2:

TON—IN(min) = DCIN * TPWM = 0,056 * 5ms = 280 us
TON—IN(max) = DCIN * TPWM = 0,956 * 5ms = 4’,78 ms
Equation 5

In these corner cases timings may vary as power MOSFETs not fully charged/discharged.

In Figure 5 DC,, to DCyy correlation for 3 different frequencies is shown. It is important to notice in which range
this transfer characteristic shows linear behavior and make sure to stay within this range while operating a
BTN7030-1EPA.
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Figure 5 Duty-cycle transfer function
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In case when Tonn is shorter than toonms) there is no change in the shape of output voltage, but in case toonws) <
Ton-n < tonms), there is a change in the output voltage, as shown in Figure 6 it becomes triangular.
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Figure 6 Output voltage shape when Duty-cycle is short

Another situation when the output voltage changes shape is shown in Figure 7 and this happens when toorr(ns) <
Torran < torrs) , While in case Torran is shorter than toorrns) there is no change in the shape of output voltage.
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Figure 7 Output voltage shape when Duty-cycle is long
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2.1 Using BTN7030-1EPA with PWM frequencies higher than 2kHz

In case a NovalithIC™ Lite device should be used in an application that requires frequencies higher than 2kHz,
an H-bridge configuration of a BTN89xx and a BTN7030 device is a recommended solution. Figure 8 shows an
H-bridge configuration consisting of a BTN7030 and a BTN89xx featuring small solutions size and cost savings.
BTN89xx (Novalithic™) supports PWM frequencies up to 20kHz, whereas BTN7030 (Novalithic™ Lite) selects the
motor direction.This solution gives the possibility to use a NovalithIC™ device for driving frequencies up to
20kHz and NovalithIC™ Lite for motor direction selection, while saving space and costs.
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Figure 8 PWM configuration for NovalithlC™ Lite
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3 Revision history
Document Date of release Description of changes
version
1.1 2020-11-24 Oscilloscope measurements added
1.0 2020-08-28 First release
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IMPORTANT NOTICE

The information contained in this application note is
given as a hint for the implementation of the product
only and shall in no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application. Infineon Technologies hereby disclaims
any and all warranties and liabilities of any kind
(including without limitation warranties of non-
infringement of intellectual property rights of any
third party) with respect to any and all information
given in this application note.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may contair
dangerous substances. For information on the type:
in question please contact your nearest Infineor
Technologies office.

Except as otherwise explicitly approved by Infineor
Technologies in a written document signed by
authorized representatives of Infineor
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof car
reasonably be expected to result in personal injury.
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