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Thank you for choosing MIKROE!

We present you the ultimate solution for embedded development.

Elegant on the surface, yet extremely powerful on the inside, we have designed it to inspire outstanding achievements.
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Clicker 4 Inverter Shield is an extension for Clicker 4
series boards from MIKROE.

It is the perfect way to expand the functionalities of
your Clicker 4 board to provide highly efficient contral

and drive solutions for brushless DC [BLDC) motars.

The board features a 3-phase inverter using Toshiba’s
low RDS{ON] power MOSFETs, used in combination
with an integrated gate driver easily configurahle
through the SPI interface. It also carries an
incremental encaoder receiver, and a CAN transceiver,
rounding out the functionality of the board ideal for

various motor control applications.



Clicker 4 Inverter Shield is compatible with a wide range input
voltage from 12V to 48V DC. To power the board, connect the
power source to terminal block TB1 [ 7] making sure to follow
the polarity marked on board. A high-efficiency, synchronous
step-down DBC-DC Converter MAX17504 from Maxim
Integrated is on-board. This is an advanced integrated buck
converter, which provides a 5V/2A regulated power source.
The SV output is also connected to pin 36 (EXT] of HDR2 side

header, and can be used to power the controller board.
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The 3-phase inverter design is based aon the Toshiba’s
SSMBKB13R,LF low RDBS[ON] power MOSFETs [ 1], which
meet the increasing need for smaller, efficient MOSFETSs,
providing the industry leading performance. They are part
of Toshiba’s smaller package portfolio which offers a wide
choice of package sizes ranging from 1 x 1 mm-class
ultra-small packages to 3 x 3 mm, which contributes to
miniaturization of sets by reducing the mounting area

and increasing power density.

By combining the latest wafer processes with low-
resistance packaging technologies, an industry-leading

low ON-resistance level MOSFET is achieved.

The LMB1 device , a precision, integrated-circuit
temperature sensor is also in this section, providing a

easy to read linear output to acquire board temperature.
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The DRV8323

phase mator drive applications. These devices integrate

is an integrated gate driver for three-

three independent half-bridge gate drivers, charge
pump, and linear regulator for the supply voltages of the
high-side and low-side gate drivers, and significantly
decrease system component count, cost, and complexity.
A standard serial peripheral interface [SPI] provides a
simple methaod far configuring the various device settings
and reading fault diagnastic information through an MCU
on the Clicker 4 board.
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The DRVB8323 integrates three bidirectional current sense
amplifiers for monitaring the current level through each of
the external half-bridges using a low-side shunt resistar. The
gain setting of the current sense amplifier can be adjusted
through the SPI or hardware interface. The SPI method
provides additional flexibility to adjust the output bias point.
Several on-board jumpers are available to enable either

single or three-phase current monitaring.

To enable single measurement connect jumpers J1, J2, and
J3, for three-phase measurement anly jumper J4 should be
cannected. Current manitoring signals are also connected
to side headers for external measurement, appropriate SMD
jumpers configuration is needed to switch between on-board

and external measurement.

Several indication LEDs are available on board, UH (LD4], VH
(LD5], WH (LD6] LEDs (Blue] are used to indicate the state of
High-side gate driver contral inputs. FLT1 LED [Red] is a fault

indicator, this LED turns on during a fault condition.
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On board encoder ensures simple processing of the feedback
signals. The MAX14890Ek

from Maxim Integrated contains four differential receivers

incremental encoder receiver

and two single-ended receivers. On the Clicker 4 Inverter
Shield three differential inputs are exposed over terminal
blocks TB2, TB3 and TB4 [~ ]. Additional terminal block TBS

provides a 5V power source for externall components.
The differential receivers can be operated in RS-422 or
differential high-threshold logic (HTL) modes and are
optionally configurable for single-ended TTL/HTL operation.

All receiver input signals are fault protected to voltage shorts
in the +40V range. The MAX14830E features a SPI interface
connected on the side header of the Inverter Shield, for easy
canfiguring and reading information through an MCU on the
Clicker 4 board. The MAX14890E detects common RS-422/
HTL/TTL/DI faults. These faults include low differential input

signals, open-wire, short-circuits, and inputs voltages that

are outside the normal operating voltage range. FLT2 LED

(Red] turn on when a fault condition occurs.
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The CAN pratocol is an ISO standard [ISO 11898] for serial
communication. It is widely used in industrial automation
as well as in automotive and mobile machine industry
The MCP2561FD is a high-speed CAN transceiver
from Microchip Technology. The device meets the
automotive requirements for CAN FD hit rates exceeding
2 Mbps, low quiescent current, electromagnetic
compatibility [EMC] and electrostatic discharge [ESD].
CAN network differential signals CANL and CANH are
exposed aver terminal block TB6, and TX/RX signals are

connected to side header

The jumper labeled as J8 is used to enable the 120

Ohm termination resistor.
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All important signals are routed to two 1x20 pin headers,

making them available for further connectivity.
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DISCLAIMER

All the products owned by MikroElektronika are protected by copyright law and international copyright treaty. Therefore, this manual is to be treated as any other copyright
material. No part of this manual, including product and software described herein, must be reproduced, stored in a retrieval system, translated or transmitted in any form or
by any means, without the prior written permission of MikroElektronika. The manual PDF edition can be printed for private or local use, but not for distribution. Any madification
of this manual is prohibited.

MikroElektronika provides this manual ‘as is” without warranty of any kind, either expressed or implied, including, but not limited to, the implied warranties or conditions of
merchantability or fitness for a particular purpose.

MikroElektronika shall assume no responsibility or liahility for any errors, omissions and inaccuracies that may appear in this manual. In no event shall MikroElektronika, its
directors, officers, employees or distributors be liable for any indirect, specific, incidental or consequential damages (including damages for loss of business profits and
business information, business interruption or any other pecuniary loss] arising out of the use of this manual or product, even if MikroElektronika has been advised of the

possihility of such damages. MikroElektronika reserves the right to change information contained in this manual at any time without prior notice, if necessary.

HIGH RISK ACTIVITIES

The products of MikroElektronika are not fault - tolerant nor designed, manufactured or intended for use or resale as on - line control equipment in hazardous
environments requiring fail - safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines or weapons systems in which the failure of Software could lead directly to death, persaonal injury or severe physical or environmental damage [‘High
Risk Activities’). MikroElektronika and its suppliers specifically disclaim any expressed or implied warranty of fitness for High Risk Activities.

TRADEMARKS

The MikroElektronika name and logo, the MikroElektronika logo, mikroC, mikroBasic, mikroPascal, mikroProg, mikromedia, Fusion, Click boards™ and mikroBUS™ are trademarks
of MikroElektronika. All other trademarks mentioned herein are property of their respective companies.

All other product and corporate names appearing in this manual may or may not be registered trademarks aor copyrights of their respective companies, and are only used for
identification or explanation and to the owners’ benefit, with no intent to infringe.

Copyright © MikroElektronika, 2022, All Rights Reserved.



MIEK<RO:

Time-saving embedded rools




