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Intelligent high side switch using EV-VNF1048F based on VNF1048F

Introduction

This document describes the specifications for the EV-VNF1048F easy board that is able to work connected to EV-SPC582B
to create an intelligent high side switch for 12V, 24 VV and 48 V automotive applications. The VNF1048F is an advanced
controller for a power MOSFET in high side configuration and it is interfaced to a host microcontroller through a 3.3 V and 5V
CMOS-compatible SPI interface providing protection and diagnostics to the system.
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Quick start

1 Quick start

EV-VNF1048F is an easy to use board offered at budget price. Together with a dedicated GUI and firmware
(STSW-VNF1048F) and in combination with EV-SPC582B board, it becomes a tool to evaluate VNF1048F

drivers.
Figure 1. EV-VNF1048F board
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1.1 Getting started

Follow the sequence below to configure the system and launch the application:
1. Check jumpers position of the EV-SPC582B board in the user manual (available on www.st.com)
2. Connect the EV-SPC582B board to a PC through USB cable ‘type A to mini B’

3. Download firmware STSW-VNF1048F (available on www.st.com) and program the board as described on
EV-SPC582B user manual (available on www.st.com)

4. Disconnect USB cable
5.  Stack EV-VNF1048F on top of EV-SPC582B
6 Install the GUI as described on STSW-VNF1048 databrief (available on www.st.com)
7 Power supply
a. Supply MCU as described in the EV-SPC582B user manual
b.  Apply Vcc<Vcecmax between CON1 (VBAT) and CON1 (GND) in the EV-VNF1048F board
8.  Connect using USB cable PC<->EV-SPC582B
9.  Run GUI (more info available on STSW-VNF1048F databrief)
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Hardware, schematic and layout

Figure 2. EV_VNF1048F schematic
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Figure 3. EV-VNF1048F top layer

5000000000000000000
0000000000000 O00000O0

Figure 4. EV-VNF1048F bottom layer

000000000000 0OPOO0000
000000000000 0OO00000

0000000000 O00ODOOOONO

QO0H OH

[
@)

000V00 HO0000O0

000000000000
000000000000

UM2907 - Rev 1 page 4/9



m UM2907

VNF1048F device

2.1 VNF1048F device

The device is an advanced controller for a power MOSFET in high side configuration, designed for the
implementation of an intelligent high side switch for 12V, 24 VV and 48 V automotive applications with intelligent
fuse protection. The Control IC is interfaced to a host microcontroller through a 3.3 V and 5 V CMOS-compatible
SPI interface and provides protection and diagnostics to the system. The device is intended for automotive power
distribution applications and specifically as intelligent high current fuse replacement.

Here following a short description of the most important features of the VNF1048F device:
. General
—  High side switch Control IC with e-fuse protection for Automotive 12V, 24 V and 48 V applications
—  SPI slave interface for host control
—  32-bit ST-SPI interface compatible with 3.3 V and 5V CMOS level
—  2-stage charge pump
—  Gate drive for an external MOSFET in high side configuration
—  High precision uni-directional digital current sense via SPI through an external high side shunt resistor
- Input for a NTC resistor to monitor the external MOSFET temperature
—  Very low standby current
— Robust fail-safe functionality through internal and external controls
—  SPI register lock-out by a dedicate digital input pin
- Integrated ADC for TJ, VNTC, VOUT and VDS conversion

. Protection
—  Battery under-voltage shut-down
—  External MOSFET desaturation shutdown configurable via SPI
—  Hard short-circuit latch-off configurable via SPI
—  Current vs Time latch-off configurable via SPI (fuse-emulation)
- Device overtemperature shutdown
—  External MOSFET over-temperature shutdown

2.2 Power supply

The power supply is provided through CON1 connector (12 'V, 24 V, 48 V battery voltage) CON3 (PGND) and
must be enough to supply the current requested by the connected load.

2.3 Load connector
CON2
24 Easy board connectors (Arduino Uno V3)

The following figure shows the Arduino connectors pins of the EV-VNF1048F easy board and the correspondent
pins used to manage them in the EV-SPC582B

UM2907 - Rev 1 page 5/9



UM2907

Graphical User Interface

Figure 5. Arduino connectors
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Graphical User Interface

2.5

Read the STSW-VNF1048F databrief (available on www.st.com) for more info.
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Revision history
Table 1. Document revision history
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2021 STMicroelectronics — All rights reserved
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