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Introduction The ADP1031 solves the isolation and size challenges, providing 300 V
basic isolation for power and data, while the AD5758 provides a low power

When designing channel-to-channel isolated analog output modules for L L .
dissipation, precision, configurable current or voltage output channel.

process control applications, such as programmable logic controller (PLC)
or distributed control system (DCS) modules, the main trade-off is usually

between power dissipation and channel density. As module sizes shrink Integrated’ Isolated Power and Data

and channel densities increase, the power dissipation per channel must Using ADI's patented iCoupler® technology, the ADP1031 integrates three
decrease to accommodate the max power dissipation budget for the mod- isolated power rails and SPI and GPIO data isolation in 7 mm x 9 mm. This
ule. Higher channel density also means that there is less PCB real estate high level of integration helps solve PCB real estate challenges as it consoli-
available for each channel. dates all channel isolation requirements into a small area on the PCB.
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System-Level Solution

Figure 1 shows the AD5758 and ADP1031 system solution that solves
both the power dissipation and space challenges, allowing a high level
of integration. This design note shows how an 8-channel module with 45Vto | Vi
less than 2 W of power dissipation for all channels can be produced in a 60V
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Figure 2. ADP1031 block diagram.

Low Power Dissipation

The AD5758 implements a technique called dynamic power control (DPC)
to minimize power dissipation in the module under worst-case operating
conditions when the part is configured for current output. It does this by
continuously tracking the output voltage and reducing the power supply
to the output driver to the minimum required to maintain the output load
current—implemented via an integrated, programmable, high efficiency
buck converter. When DPC is enabled for current output modes, the AD5758
Figure 1. AD5758 and ADP1031 8-channel board. automatically adjusts the DPC voltage to minimize power dissipation under
all load conditions.
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The ADP1031's design is optimized to provide efficient isolated power for
the AD5758 under worst-case load conditions so that the total channel
power dissipation is minimized. The high speed SPI channel integrated into
the ADP1031 is also designed to reduce power dissipation when active and
enters a low power state when inactive.
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Figure 3. AD5758 block diagram.

Isolation Flyback Transformer

Because the ADP1031 integrates the feedback channel, the design of the
flyback transformer is simplified as a single primary and secondary winding
is all that is required. This means the transformer form factor can be smaller
while still meeting efficiency and isolation requirements. The recommended
transformer for the ADP1031 has a footprint size of 8.6 mm x 8.26 mm and
is less than 9.7 mm tall. A list of recommended transformers can be found

in the ADP1031 data sheet.

Solution Size

The high level of integration allows each isolated channel to fit in an area of
less than 400 mm? on a two-sided PCB. This includes all associated passive
components and isolation spacing.

Flexible Precision Channel with Diagnostics and
HART Connectivity

The AD5758 includes advanced diagnostics to quickly detect incorrect
behavior and faults.

Error flags are stored in two registers: a digital diagnostic results register
and an analog diagnostic results register, for the on-chip digital and analog
diagnostic features, respectively. Some of the key diagnostics are:
Watchdog timer error

SPI CRC error

Invalid SPI access

SCLK count error

Calibration memory CRC error

Output overvoltage error

Voltage output short-circuit error

Current output open-circuit error

Overtemperature error

Internal supply error

DPC error
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For a complete list of diagnostics, see the AD5758 data sheet.

The AD5758 also incorporates a 12-bit ADC to provide diagnostic measure-
ments on user-selectable nodes, such as internal supplies and grounds,
internal die temperature monitors, and internal references.

The AD5758 has a Cyuqr pin, onto which a HART® signal can be capacitively
coupled. Once HART connectivity is enabled, the HART signal appears on
the Vlgy; pin. This functionality is only available when Vlyy; is configured to
output current.

EMC Performance

The AD5758 incorporates line protectors on all pins that may potentially be
connected to screw terminals (Vlgyr, +Vsense, and =Vsese). The line protectors
protect these pins from positive and negative voltages up to +38 V by limit-
ing the voltage internally to the Vyee+ and AV rails. If a voltage outside
of these limits is detected on the Vlqy; pin, an error flag is set, which can be
read back over the SPI port.

Extensive EMC testing has been completed on the AD5758 and ADP1031
system. See Table 1 and Table 2 for a summary of the test results.

Table 1. Emissions Performance Summary

Basic
Standard

Measured

Frequency . Minimum
Range (MHz) il Margin

(dBpV/m)

30 dBpV/m
30 MHz to
230 MHz;
37 dBuV/m
230 MHz to
1000 MHz

Radiated
emissions

CISPR 11,

Class B 30 to 1000

9.25 Pass

Table 2. Immunity Performance Summary

Criterion

Conducted

Immunity IEC 61000-4-6 10 V/m Pass
adiated ¢ 6100043 10 V/m A Pass
mmunity

ESD IEC 61000-4-2 +6 kV contact B Pass
ESD IEC 61000-4-2 +12 kV air B Pass
ESD IEC 61000-4-2 +30 kV coupling B Pass
EFT IEC 61000-4-4 +4 kV B Pass
Surge IEC 61000-4-5 +4 kV B Pass
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System Applications Diagram
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Figure 4. System connection diagram.
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Figure 5. 8-channel module power dissipation vs. supply voltage and load.

Conclusion

The AD5758 and ADP1031 system-level solution enables a robust, compact,

8-channel, channel-to-channel isolated analog output module, which achieves
best-in-industry power dissipation of less than 2 W for all eight channels
operating under worst-case power dissipation conditions.

©2019 Analog Devices, Inc. All rights reserved.
Trademarks and registered trademarks are
the property of their respective owners.

DN21702-10/19

For regional headquarters, sales, and distributors or
to contact customer service and technical support,

visit analog.com/contact.

Ask our ADI technology experts tough questions, browse

Visit ez.analog.com

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

FAQs, or join a conversation at the EngineerZone Online
Support Community. Visit ez.analog.com.

VISIT ANALOG.COM


https://www.analog.com/en/index.html
https://www.analog.com/en/index.html
https://www.analog.com/en/about-adi/contact-us.html
https://ez.analog.com
mailto:donal.osullivan%40analog.com?subject=
http://ez.analog.com
https://ez.analog.com

