& United
Electronic
Industries

The High-Performance Alternative

\

DNx-D10-430

User Manual

30-Channel Solid-state Relay Output Interface
for the PowerDNA Cube and RACK series chassis

May 2017

PN Man-DNx-D10-430

© Copyright 1998-2017 United Electronic Industries, Inc. All rights reserved.



No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form
by any means, electronic, mechanical, by photocopying, recording, or otherwise without prior written
permission.

Information furnished in this manual is believed to be accurate and reliable. However, no responsibility
is assumed for its use, or for any infringement of patents or other rights of third parties that may result
from its use.

All product names listed are trademarks or trade names of their respective companies.

See the UEI website for complete terms and conditions of sale:
http://www.ueidaq.com/cms/terms-and-conditions/

C€

Contacting United Electronic Industries
Mailing Address:

27 Renmar Avenue
Walpole, MA 02081
U.S.A.

For a list of our distributors and partners in the US and around the world, please contact a member of our
support team:

Support:
Telephone: (508) 921-4600
Fax: (508) 668-2350

Also see the FAQs and online “Live Help” feature on our web site.

Internet Support:

Support: support@ueidag.com
Web-Site: www.ueidag.com
FTP Site: ftp://ftp.ueidag.com

Product Disclaimer:

WARNING!

DO NOT USE PRODUCTS SOLD BY UNITED ELECTRONIC INDUSTRIES, INC. AS CRITICAL
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS.

Products sold by United Electronic Industries, Inc. are not authorized for use as critical components in
life support devices or systems. A critical component is any component of a life support device or
system whose failure to perform can be reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness. Any attempt to purchase any United Electronic
Industries, Inc. product for that purpose is null and void and United Electronic Industries Inc. accepts
no liability whatsoever in contract, tort, or otherwise whether or not resulting from our or our
employees' negligence or failure to detect an improper purchase.

Specifications in this document are subject to change without notice. Check with UEI for
current status.


http://www.ueidaq.com

DNx-DIO-430 Solid State Relay Board
Table of Contents

Table of Contents

é

Chapter 1 IntroducCtion ... ... . e 1
1.1 Organization of Manual. . . . ... . . . e e 1
1.2 DIO-430 Board OVEIVIEW . . . ...ttt e 3
1.2.1 Relay Operating OVerview. . .. ...t e 3
1.2.2 ACCESSONES . . . o vttt i e 3
1.2.3 Software SUPPOIt . . ... 3
1.3 FeatUreS . . . . o 4
1.4 SpeCificatioN . . . ... 4
15 Device Architecture. . .. ... .. 5
1.6 INICALOIS . . . 6
1.7 Wiring and Connectors (PINOUL) . . ... ..ottt 7
Chapter 2 Programming with the High-level APl . ......... ... ... ... ... ... ...... 8
2.1 About the High-Level Framework . . . ........ ... . . i i 8
2.2 Creating @ SEeSSION . . ... 8
2.3 Configuring the Resource String. . . ... ... e e 8
2.4 Configuring for Digital I/O . . ... .. . e 9
2.5 Configuring the TimiNg . . . . ... i e 9
2.6 Updating Digital QUIPULS. . . . .. ... 9
2.7 Cleaning-up the SessioN. . . ... ... . e e 10
Chapter 3 Programming with the Low-level APl . .......... ... ... . ... ......... 11
3.1 About the Low-level APL . . . ... 11
3.2 Low-level FUNCLIONS . . .. ... e 11
3.3 Low-level Programming Techniques. . . ... 12
© Copyright 2017 May 2017 www.ueidag.com

United Electronic Industries, Inc.

508.921.4600




DNx-DIO-430 Solid State Relay Board | ii
List of Figures

List of Figures

1-1 DIO-430 LOQIC BIOCK DIagram ........ceeiieeeeeiieiciiiiieiieeee e e e e e e s ssssieriaeeeeeeeeae e e s s e snnnnnssnnneees 5
1-2 Photo of DNR-DIO-430 BOAI .........covvviuiiiiiiiieieieieeeeeeeeeeeeeee e e e e e e e 6
1-3 Pinout Diagram Of the DIO-430 ........cuuiiiiiiieeeiie i e e e s s err e e e e e s e e s ssnanneeeeees 7
A-1 Pinout and Photo of DNA-STP-62 Screw Terminal Panel...........cccccoovvviviiiiiiiiiinnnnnnnn. 13

& ©%09tyr;932ct>17_ Industrios. | May 2017 www.ueidag.com
nite: ectronic Industries, Inc.
v ’ 508.921.4600




DNx-DIO-430 Solid State Relay Board
Chapter 1
Introduction

Chapter 1  Introduction

This document outlines the feature set of the DNx-DIO-430 board and its use in
solid-state relay applications.

The following sections are provided in this chapter:
¢ Organization of Manual (Section 1.1)
e DIO-430 Board Overview (Section 1.2)
« Features (Section 1.3)
« Specification (Section 1.4)
« Device Architecture (Section 1.5)
¢ Indicators (Section 1.6)
¢ Wiring and Connectors (pinout) (Section 1.7)

For comparison, see the DNx-DIO-470, a 10-channel, high-current,
electromechanical relay board.

1.1 Organization This DNx-DIO-430 User Manual is organized as follows:

of Manual + Introduction
Chapter 1 provides an overview of DNx-DIO-430 analog input board
features, device architecture, connectivity, and logic.

* Programming with the High-Level API
Chapter 2 provides an overview of the how to create a session,
configure the session, and interpret results with the Framework API.

e Programming with the Low-Level API
Chapter 3 is an overview of low-level API commands for configuring and
using the DIO-430 series board.

e Appendix A - Accessories
This appendix provides a list of accessories available for use with the
DNx-DI0O-430 board.

¢ Index
This is an alphabetical listing of the topics covered in this manual.

NOTE: A glossary of terms used with the PowerDNA Cube/RACK and 1/O
boards can be viewed or downloaded from www.ueidag.com.
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Manual Conventions
To help you get the most out of this manual and our products, please note that
we use the following conventions:

Tips are designed to highlight quick ways to get the job done or to reveal
good ideas you might not discover on your own.

)

NOTE: Notes alert you to important information.

CAUTION! Caution advises you of precautions to take to avoid injury, data loss,
and damage to your boards or a system crash.

Text formatted in bold typeface generally represents text that should be entered
verbatim. For instance, it can represent a command, as in the following
example: “You can instruct users how to run setup using a command such as
setup.exe.”

Bold typeface will also represent field or button names, as in “Click Scan
Network.”

Text formatted in Fixed typeface generally represents source code or other text
that should be entered verbatim into the source code, initialization, or other file.

Examples of Manual Conventions

sure to remove power from all field wiring. Failure to do so may

@ Before plugging any I/O connector into the Cube or RACKtangle, be
cause severe damage to the equipment.

Usage of Terms

Throughout this manual, the term “Cube” refers to either a PowerDNA Cube
product or to a RACKtangle™ rack mounted system, whichever is applicable.
The term DNR- is a specific reference to the RACKtangle, DNA- to the
PowerDNA I/O Cube, and DNx- to refer to both.

4 .> © (l:ﬁlptyx-.\rilglg}ezt:??n'c Industries, Inc May 2017 www.ueidaq.com
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1.2 DIO-430
Board
Overview

1.2.1 Relay
Operating
Overview

1.2.2 Accessories

1.2.3 Software
Support

DNx-DIO-430 Solid State Relay Board
Chapter 1
Introduction

The DNx-DIO-430 is a 30-channel, solid state relay board for use with UEI's
Cube and RACK series chassis.

DNA-DIO-430, DNR-DIO-430, and DNF-DIO-430 boards are compatible with
the UEI Cube, RACKtangle, and FLATRACK chassis respectively. These board
versions are electronically identical and only differ in the mounting hardware.
The DNA version is designed to stack in a Cube chassis. The DNR/F versions
are designed to plug into the backplane of a RACK chassis.

The DIO-430 boards are designed for use in a wide variety of switching and
digital control applications. Each channel is configured as a standard Form A
(SPST) relay and switches voltages up to £55 VDC or AC waveforms with peaks
less than £55 VDC. Each channel is rated for continuous operation at 400 mA
DC or AC rms with a switch resistance of less than 1.5 Ohm (not including
external cables).

All relays default to “OFF” on power up/reset. Switching rates up to 1000 Hz are
supported. Each board provides 350 VDC isolation between channels, as well
as between the board, chassis and other installed 1/0 boards. Outputs are
protected against transients by SMAJ60CA TVS diodes and against over-
current with a 1 Amp, fast blow fuse.

All connections are made through a convenient 62-pin D connector ensuring no
problems obtaining mating cables or connectors. Users may also connect the
DNx-DIO-430 boards to UEI's DNA-STP-62 screw terminal panel via the DNA-
CBL-62 cables. Cables are fully shielded and are available in 1, 3, 10 and 20
foot lengths.

The DNx-DIO-430 series includes software drivers supporting all popular
operating systems including: Windows, Linux, QNX, VXWorks, RTX, and other
popular Real-Time Operating Systems. Windows users may take advantage or
the powerful UEIDAQ Framework which provides a simple and complete
software interface to all popular Windows programming languages and data
acquisition and control applications (e.g. LabVIEW and MATLAB).

v
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1.3 Features

1.4 Specification

DNx-DIO-430 Solid State Relay Board
Chapter 1
Introduction

The DNx-DIO-430 offers the following features:

30 independent Form A (SPST) solid state relays

+55 VDC (maximum operating voltage)

1.5 Ohm resistance (not including cabling)

400 mA continuous load current rating

2 A peak current (<10 mS)

1000 Hz update rate

Weight of 150 g or 5.3 oz for DNA-DIO-430; 162g or 5.7 oz for DNR

UEI Framework Software APl may be used with all popular Windows
programming languages and most real time operating systems such as
RT Linux, RTX, or QNX and graphical applications such as LabVIEW,
MATLAB and any application supporting ActiveX or OPC.

The technical specification for DNx-DIO-430 is provided in the table below:
Table 1-1 . DNx-DIO-430 Technical Specifications

Output specifications

Rated Load (continuous)

400 mA (-40 to +85°C) 600 mA (-40 to +55°C)

Rated Load (peak)

2A <10mS, 1.5A <100mS, 1A <1 second

Max Operating Voltage

55VDC, 55V peak in AC waveforms

Contact Material

Solid State

Contact ON impedance

1.5 Ohm max (at the I/O connector)

Contact OFF impedance

>100 MOhm

Off Leakage Current <1pA
Turn-On/Off Time <1ImS/<1mS
Output Protection Transient protection via SMAJ60CA TVS diode
1A fast-blow fuse (Littlefuse 0453001.MR or
equivalent)
Power up / reboot state Off

Power dissipation

< 5W not including output switches

v

Isolation 350 Vrms
Operating Temp. Range Tested -40 to +85 °C
Operating Humidity 95%, non-condensing
Vibration [EC 60068-2-6 5 g, 10-500 Hz, sinusoidal

IEC 60068-2-64 5 g (rms), 10-500 Hz, broad-band random
Shock IEC 60068-2-27 50 g, 3 ms half sine, 18 shocks @ 6 orientations

30 g, 11 ms half sine, 18 shocks @ 6 orientations
MTBF hours
© Copyright 2017 May 2017 www.ueidag.com
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1.5 Device This section outlines the hardware used in the DNx-DIO-430 board.
Architecture  The DIO-430 block diagram is shown below in Figure 1-1.

Control Logic

15
o
=)
(S
()
(=
(=
o
(v}
(@)
=

Relay Drivers
32-bit 66-MHz bus

Figure 1-1 DIO-430 Logic Block Diagram

The board has 30 SPST (Form A) relay outputs.

Each output is protected by a 1 A fast-blow fuse, and transient protection is pro-
vided by SMAJ60CA TVS diodes on each output.

Q- © Copyright 2017 ) May 2017 www.ueidag.com
' United Electronic Industries, Inc. 508.921.4600
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1.6 Indicators The DNx-DIO-430 indicators are described in Table 1-2 and illustrated in Figure
1-2.

Table 1-2 DIO-430 Indicators

LED Name Description
RDY Indicates board is powered up and operational
STS Indicates which mode the board is running in:

e OFF: Configuration mode, (e.g., configuring channels,
running in point-by-point mode)
e ON: Operation mode

DNR bus
/  connector

RDY LED
STS LED

DB-62 (female)
62-pin I/O connector

Figure 1-2 Photo of DNR-DIO-430 Board

v
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1.7 Wiring and
Connectors
(pinout)

DNx-DIO-430 Solid State Relay Board

Figure 1-3 below illustrates the pinout of the DIO-430.

Chapter 1| 7
Introduction

The DIO-430 uses a 62-pin D-sub connector. The following signals are located
at the connector:

Relay A and Relay B: the input and output of one of the

Rsvd - do not connect to these pins

21 1

/SHIELD
I...................
25000000000 00000000000 022
0000000000000 OCOCOCEOCOS

62 a3

Pin  Signal Pin  Signal Pin  Signal

1 Rsvd-do not use 22 Rsvd-donotuse 43 Relay28-B
2 Relay29-A 23 Relay 29-B 44 Relay 28-A
3 Relay27-A 24  Relay 27-B 45 Relay 25-B
4 Relay 26-A 25 Relay 26-B 46 Relay 25-A
5  Relay 24-A 26 Relay 24-B 47 Relay 22-B
6  Relay 23-A 27 Relay 23-B 48 Relay 22-A
7  Relay 21-A 28 Relay 21-B 49 Relay 19-B
8  Relay 20-A 29 Relay 20-B 50 Relay 19-A
9  Relay 18-A 30 Relay 18-B 51 Relay 16-B
10 Relay 17-A 31 Relay 17-B 52 Relay 16-A
11 Relay 15-A 32 Relay 15-B 53 Relay 13-B
12 Relay 14-A 33 Relay 14-B 54 Relay 13-A
13 Relay 12-A 34 Relay 12-B 55 Relay 10-B
14 Relay 11-A 35 Relay 11-B 56 Relay 10-A
15 Relay 9-A 36 Relay 9-B 57 Relay7-B
16 Relay 8-A 37 Relay 8-B 58 Relay 7-A
17 Relay 6-A 38 Relay 6-B 59 Relay4-B
18 Relay 5-A 39 Relay 5-B 60 Relay 4-A
19 Relay 3-A 40 Relay3-B 61 Relay 1-B
20 Relay 2-A 41 Relay 2-B 62 Relay 1-A
21 Relay 0-A 42 Relay0-B

Figure 1-3 Pinout Diagram of the DIO-430

30 relays

v

© Copyright 2017
United Electronic Industries, Inc.

May 2017

www.ueidag.com
508.921.4600




Chapter 2

2.1 About the
High-Level
Framework

2.2 Creating a
Session

DNx-DIO-430 Solid State Relay Board
Chapter 2
Programming with the High-level API

Programming with the High-level API

This chapter provides the following information about using the UeiDaq high-
level Framework API to program the DNx-DIO-430:

¢ About the High-Level Framework (Section 2.1)
e Creating a Session (Section 2.2)

« Configuring the Resource String (Section 2.3)
« Configuring for Digital 1/0 (Section 2.4)

e Configuring the Timing (Section 2.5)

¢ Updating Digital Outputs (Section 2.6)

¢ Cleaning-up the Session (Section 2.7)

UeiDaq Framework is object oriented and its objects can be manipulated in the
same manner from different development environments, such as Visual C++,
Visual Basic, or LabVIEW.

UeiDaq Framework is bundled with examples for supported programming
languages. Examples are located under the UEI programs group in:

e Start » Programs » UEI » Framework » Examples

The following sections focus on the C++ API, but the concept is the same no
matter which programming language you use.

Please refer to the UeiDag Framework User Manual for more information on use
of other programming languages.

The Session object controls all operations on your PowerDNx device. Therefore,
the first task is to create a session object:

// create a session object

2.3 Configuring
the Resource
String

CUeiSession session;

UeiDaq Framework uses resource strings to select which device, subsystem
and channels to use within a session. The resource string syntax is similar to a
web URL:

<device class>://<IP address>/<Device ld>/<Subsystem><Channel list>

For PowerDNA Cubes and RACKs, the device class is pdna.
Note that the Framework API groups the DIO-430’s thirty DO lines into one port.

For example, the following resource string selects digital output port 0 on
device 1 at IP address 192.168.100.2: “pdna://192.168.100.2/Dev1/Do0”

¢ © Copyright 2017
United Electronic Industries, Inc.

4

May 2017 www.ueidag.com
508.921.4600

8



DNx-DIO-430 Solid State Relay Board
Chapter 2
Programming with the High-level API

2.4 Configuring  The DIO-430 can be configured for digital output with all of the digital outputs
for Digital 1/0 configured as one 32-bit port in Framework.

NOTE: In Framework, a digital channel corresponds to a physical port on the
device. You cannot configure a session only to access a subset of lines
within a digital port.

NOTE: Sessions are unidirectional. The DIO-430 is also unidirectional and you
only need to configure one session for output.

The following snippet configures the digital port of a DIO-430 set as device 1:

// Configure session to write to port O on device 1

session.CreateDOChannel (““pdna://192.168.100.2/Dev1/Do0”);

2.5 Configuring You can configure the DIO-430 to run in simple mode (point by point).
the Timing Use of ACB mode is not currently supported.

In simple mode, the delay between samples is determined by software on the
host computer.

The following sample shows how to configure the simple mode. Please refer to
the UeiDaq Framework User’s Manual to learn how to use other timing modes.

// configure timing for point-by-point (simple mode)

session.ConfigureTimingForSimplel0();

2.6 Updating Writing data is done using a writer object.
Digital The following sample shows how to create a writer object and write data:
Outputs

// create a writer and link it to the session’s stream
CUeiDigitalWriter writer(session.GetDataStream());

// to write a value, the buffer must contain one value per channel
ulnt32 data = 0x0000;

// write one scan, the buffer must contain one value per channel

writer _WriteSingleScan(&data);

4 .> © (l:ﬁlptyx-.\rilglg}ezt:??n'c Industries, Inc May 2017 www.ueidaq.com
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2.7 Cleaning-up
the Session

DNx-DIO-430 Solid State Relay Board
Chapter 2
Programming with the High-level API

The session object will clean itself up when it goes out of scope or when it is
destroyed. To reuse the object with a different set of channels or parameters,
you can manually clean up the session as follows:

// clean up the session

session.CleanUp(Q);

v

© Copyright 2017
United Electronic Industries, Inc.

May 2017 www.ueidag.com
508.921.4600

10



DNx-DIO-430 Solid State Relay Board
Chapter 3| 11
Programming with the Low-level API

Chapter 3  Programming with the Low-level API

This chapter provides the following information about programming the DIO-430
using the low-level API:

¢ About the Low-level API (Section 3.1)
¢ Low-level Functions (Section 3.2)

¢ Low-level Programming Techniques (Section 3.3)

3.1 Aboutthe The low-level API provides direct access to the DAQBIOS protocol structure and
Low-level APl registersin C. The low-level API is intended for speed-optimization, when
programming unconventional functionality, or when programming under Linux or
real-time operating systems.

When programming in Windows OS, however, we recommend that you use the
UeiDagq high-level Framework API (see Chapter 2). The Framework extends the
low-level API with additional functionality that makes programming easier,
faster, and less error-prone.

For additional information regarding low-level programming, refer to the
PowerDNA API Reference Manual located in the following directory:

e On Linux systems:
<PowerDNA-x.y.z>/docs

¢ On Windows systems:
Start » All Programs » UEI » PowerDNA » Documentation

3.2 Low-level Table 3-1 provides a summary of DIO-430-specific functions. All low-level
Functions functions are described in detail in the PowerDNA API Reference Manual.

Table 3-1 Summary of Low-level API Functions for DNx-DIO-430

v

Function Description
DgAdv40xWrite Write the open/close state of the relays of a 430/470
board.
DgAdv40xReadLastWrite Read the last written state of the relays of a 430/470
board.
© Copyright 2017 May 2017 www.ueidag.com
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3.3 Low-level
Programming
Techniques

DNx-DIO-430 Solid State Relay Board
Chapter 3
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Application developers are encouraged to explore the existing source code
examples. Sample code provided with the installation is self-documented and
serves as a good starting point.

Code examples are located in the following directories:

e For Linux: <PowerDNA-x.y.z>/src/DAQLib_Samples

» For Windows: Start » All Programs » UEI » PowerDNA » Examples

Sample code with “402” or “40x” in the name can be used as a reference for
DIO-430 boards.

DIO-430 boards can be configured to run in simple mode (point by point) or
Real-time Data Map (RtDMap) data acquisition mode. Data acquisition modes
are described in the PowerDNA API Reference Manual and PowerDNx Protocol
Manual.

v
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A.1 Accessories
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Appendix A

Appendix

The following cables and STP boards are available for the DIO-430 boards.

DNA-CBL-62

This is a 62-conductor round shielded cable with 62-pin male D-sub connectors
on both ends. It is made with round, heavy-shielded cable; 2.5 ft (75 cm) long,
weight of 9.49 ounces or 269 grams; up to 10ft (305cm) and 20ft (610cm).

DNA-STP-62

The STP-62 is a Screw Terminal Panel with three 20-position terminal blocks
(JT1, JT2, and JT3) plus one 3-position terminal block (J2). The dimensions of
the STP-62 board are 4w x 3.8d x1.2h inch or 10.2 x 9.7 x 3 cm (with standoffs).
The weight of the STP-62 board is 3.89 ounces or 110 grams.

JT3 — 20-position JT2 — 20-position JT1 — 20-position J2 — 5-position
terminal block: terminal block: terminal block: terminal block:

[0]20 [5] SHIELD
41 [4]|GND
61 [3]62
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40 [l
25 52

o o
ol ol
ol ol
ol ol
ol ol
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o o
el o
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Figure A-1 Pinout and Photo of DNA-STP-62 Screw Terminal Panel
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