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Quad isolated Mosfet/IGBT driver with micro controller interface.

OVERVIEW

This board provides 4 isolated power channels, each containing a power transistor (IGBT or MOSFET), a power
diode, and isolated driver logic. The channel voltage isolation is rated for 1kV in a lab environment.

The digital interface has also 1kV of voltage isolation towards each of the power channels, as such fully
isolating your microcontroller or any other control logic. The board also contains all headers to connect an
Arduino Mega or compatible format (e.g. Papilio DUO).

The purpose of this board is to provide a flexible, modular and isolated way to drive 4 power transistors
(Mosfet or IGBT), which can be configured in variable ways, e.g. H-bridge. This can be used to drive DC and AC
motors, transformers, coils, single- and double-rail circuits, single-phase driven 3PH motors , etc.

Typical operating voltage is 400V and current of 8A, totaling to 3200VA.

The design is Open Source Hardware, including schematics and parts list.

Note: the picture above is of the IPC-quadra-v5. The new v6 board described in this document has improved
layout, uses more SMD components, and offers better wiring modularity to connect to external controllers.
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OPERATING CHARACTERISTICS

Pwrin (External Supply voltage) 7-9V 1Amax
Digital signals 3.3V and 5V level compatible
Channel-to-channel isolation 1kVv
Channel-to-control logic isolation 1kVv
Max operating voltage per channel 600V (depending on selected transistor/diode)
Max operating current per channel 8A
(up to 16A if copper traces are re-enforced with soldering)
Operating frequency DC to 2MHz (but limited by selected transistor)

CONFIGURATION AND DIMENSIONS

The overall dimensions of the board is 100x160mm (=euro-format).
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VOLTAGE INPUT

The power for the control logic can be applied via a jack or a
green screw terminal. The input voltage need to be
between 7 and 9 volt. The control logic itself works on 5V,
and is supplied by an onboard 5V LDO regulator.

This board provides the headers to mount an Arduino
board. As such the Arduino is safely powered via the VIN
pin, avoiding the need to feed power to the Arduino
separately.

In fact the Arduino needs at least 7V input. If no Arduino is
mounted, the input voltage to the IPC-quadra can be
lowered to 6.3V, thanks to the onboard LDO regulator.

POWER CHANNELS
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This board provides 4 isolated power channels, each containing a power transistor (IGBT or MOSFET), a power
diode, an IGBT/Mosfet driver, a digital isolator and an isolated voltage. The channel voltage isolation is rated

for 1kV in a lab environment.

Below picture shows the simplified diagram of the first 2 isolated channels. Channel 3 and 4 are the same.
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The power diode of each channel can be connected via jumpers JP1/JP2/JP3/IP4 (or solder wire) in anti-parallel
to its corresponding transistor.

IP(%Z /I|—
3

Alternatively, the jumpers (solder wire) can be set as below, so the diodes of channel 1 & 2, and 3 & 4 can be
combined to form channel pairs.

The output connectors (green screw terminal) can be wired
according to your needs. In the example to the right is shown a
typical H-bridge configuration. Other configuration can be

envisioned, as all 4 channels are isolated from each other.
IPC-4 /||— -|»\ IPC-2
(note:inthecaseoftheH-br i dge bel ow, t he

Positive rail

channel-3 (1) i s ¢ o'nncefc t-eedaagbuote It h e —
eliminating the isolation between those 2 channels) 12 |
IPC-3 | | /ul— —|-\ | |IPC—1
Negative rail

It is up to the user to select the appropriate power transistors and power diodes. The default recommended
values are:

- Transistor IGBT:  STGP30NC60W (TO220) 600V —30A
- Diode: MUR1560 (TO220) 600V —15A

Note that the board also accepts TO247 package variants.
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Below picture shows one of the isolated power channels board layout:
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TP1: test point for measuring input signal & digital-ground (DG)

TP2: test point for gate signal & floating ground (be careful, as if you connect this to oscilloscope,
you make ground connection to isolated channel, which means no more isolated)

JP1: jumper (or solder wire) for diode (see description above)

D1-D1': power diode (mount TO220 or TO247)

Q1-Q1": power transistor (mount TO220 or TO247)

IPC1: output screw terminal of channel 1

Note: on the picture of the PCB on page 1, you will see small connectors to plug in the transistors and diodes. This
could be useful for testing, in case you are unsure of your application and could create short-circuits or blow up
the transistors/diodes. The connectors make it easy to replace the components. However the current is limited
due to the use of a connector.

Below picture shows the backside of two isolated power channels. Notice the grey area. This area on the PCB
itself is not covered with green isolated silkscreen, but left blank tin coated. This enables you to re-enforce the
traces with additional solder, to allow for higher current in the power stage.
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DIGITAL INTERFACE
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The board accepts various input sources for the digital drive signals:

9 The IPC channels can be directly driven via connector X9 or X9'. X9 can be used via custom shields. X9' is
typically used via flatcable.

9 Manual wiring the 'Input Signal Selector': here you wire the required pins from X4(1-15) and/or X8(1-8) to
X5 (1-4). The purpose here is to offer flexibility of which signals need to be routed to which IPC channel.
This manual wiring can route signals from:

0 Arduino Mega or compatible board via X4(1-13)

0 Custom shield which is connected to X3/X3', and wired via X8(1-8)

0 2-phase demux fed via BNC from frequency generator (or any other frequency source)
via X4(14-15) (note: this demux is optionally mounted and soldered)

Input is done via a BNC connector into frequency divider, to
make a 2-phase (A & B) signal. This demux can handle any input input D—D—D—D—D—D—D—D——>

frequency between 1Hz and 1MHz, with duty-cycle from 1-99%. ... o 1 1 1

The input frequency typically comes from a frequency n n n n

Y

generator. Please ensure that your input voltage has TTL levels phase-B

with max 5V and ground reference (no negative voltage
allowed).
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Input Signal Selector - X4

X4- Arduino Mega Frequency Demux
or compatible

1 D15 -

2 D14 -

3 D2 -

4 D3 -

5 D7 -

6 D8 -

7 D9 -

8 D10 -

9 D11 -
10 D12 -
11 D13 -
12 D44 -
13 D45 -
14 - PH-A
15 - PH-B

In addition the board houses as well the following logic:

9 X6 connector to bring out 2 interrupt pins and 2 ICP pins from Arduino;
9 X7 connector to bring out 4 analog pins from Arduino;
I connection from 'lOREF' (via JS2 NC) or '+5V' (via JS3 NO) to Aref pin, for analog voltage reference to

Arduino;

COMPLETE SCHEMATIC (simplified)
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LEGAL

© Copyright 2010-2014 TANTRATRON™

TANTRATRON is a registered trademark.
Open Source Hardware

This design is freei f©i'ar dWwau ec amddipgtovii lletde “iats and/ o

Open Source Hardware.
This tool is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the

implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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