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Chapter 1 Introduction

This document is intended to serve as a user manual for a PowerDNA Cube
system. It describes the PowerDNA Cube Distributed Network Acquisition sys-
tem, its components, specifications, and instructions for set up and operation.

PowerDNA is the umbrella name that describes a real-time distributed 1/0 sys-
tem with exceptional flexibility and performance. PowerDNA system consists of
three parts: (1) Input/Output Modules (a.k.a. /0O Modules, IOMs, Cubes) distrib-
uted throughout a process, large piece of equipment, facility, or other structure;
(2) Cubes connected via copper -or- fiber optic cables to (3) a host PC with a
dedicated Ethernet interface card and running Windows, Linux, or an RTOS.
Cubes may also be operated in stand-alone data-logger mode.

The PowerDNA Cube is available in either a 5- or 8-layer configuration. Two of
these layers are occupied by the Core Module. The Core Module consists of the
CPU Layer and the NIC (network-interface control) Layer, with connectors for
either 100Base-T copper or 100Base-FX fiber-optic cable. The remaining 3 or 6
slots in the Cube are factory-configured with your selection of /O Layers. For
information on these data-acquisition layers, visit www.ueidag.com.

This document gives further details about the features and functions of various
system components. Details on programming the system are contained in the
companion document(s): the PowerDNA AP| Reference Manual, and various
layer manuals.

Who should read this manual?

This manual has been written to make the installation, configuration, and opera-
tion of the PowerDNA cube as straightforward as possible. However, it
assumes that the user has basic PC skills and is familiar with the Microsoft Win-
dows XP/2000/ NT/9x, QNX or Linux/RTLinux/RTAI Linux operating environ-
ments.

Organization of this manual
This PowerDNA User Manual is organized as follows:

¢ Chapter 1—Introduction
An introduction to the cube.

* Chapter 2—lInstallation and Configuration
Provides instructions for installing and configuring the cube

¢ Chapter 3—The PowerDNA Explorer
Provides an overview of PowerDNA Explorer Main Window, menu bar,
toolbar, Device Tree, setting panel, IOM settings, and Device layer set-
tings.

¢ Chapter 4—PowerDNA Core Module
Describes the function and architecture of the CPU and NIC layers

¢ Chapter 5—Programming Layer-specific Functions
Describes device architecture, memory map, startup sequence, setting
parameters, updating firmware, common layer interface.

& © %"‘-’tyﬂg'éf J?nua.fyl 2g21t e | January 2021 www.ueidag.com
nite ectronic Inaustries, Inc.
V ' 508.921.4600



DNA-PPCx PowerDNA Cube
Chapter 1
Introduction

¢ Appendix
Provides an overview of how to determine the version of PowerDNA,
update the firmware, and configure the Ethernet card in various Win-
dows OS and Linux installations.

* Index
Alphabetical listing of the topics covered in this manual.

NOTE: Refer to the DAQBIOS Protocol Manual for detailed information about
Host / IOM Communication, how DAQBIOS works, the DAQBIOS
Engine, Real-Time Operation with an IOM, and Asynchronous
Operation with an IOM.

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 methods to get the job done, or to
reveal uncommon knowledge and ideas.

NOTE: Notes alert you to important information.

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

0

Text formatted in bold typeface generally represents text that should be entered
verbatim. For instance, it can represent a command, as in the following exam-
ple: “Instruct operator of how to run setup using a command such as
setup.exe”

Other PowerDNA Documentation

This PowerDNA User Manual is one part of the documentation set available for
the PowerDNA system. We offer other resources you might want to read before
programming an application. They are available either on the PowerDNA Soft-
ware Suite CD or can be downloaded from the UEI web site.

In particular, we recommend the PowerDNA API Reference Manual, Pow-
erDNA Quick Start Manual, UEIDAQ Framework Reference Manual, UEIDAQ
Framework User Manual, and the UEIDAQ Framework Getting Started Manual.

Feedback

We are interested in any feedback you might have concerning our products and
manuals. Comments and recommendation can be sent by email to sup-
port@ueidag.com.

1.1 PowerDNA This chapter provides an overview of the key features of the PowerDNA sys-
Overview tem, and how the system works.

Thank you for purchasing a PowerDNA Cube system. We designed this product
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family from the ground up to provide the best possible features, reliability, and

performance at an economically sound price.

1.1.1 What’s in the Inspect the package. Included you should find:

Package
The PowerDNA Cube
Preinstalled with your selection of 1/O Layers
DNA-PSU-series power supply (100-240V 50-60Hz to
24VDC)
Ethernet cable with either RJ-45 connector (for copper)
or SC-type (for fiber optic 100-Base-FX cable)
—. - Serial cable (for initial configuration)
= §\
’

Additional accessories may be included, depending on your order.

1.2 Overview The PowerDNA system consists of a hardware Cube and software suite. The
software suite is located both on the PowerDNA / PowerDAQ CD shipped with
the Cube and on the website: www.ueidag.com
The software that supports the system consists of two components:

PowerDNA low-level driver;
% ) PowerDNA Explorer (and
PowerDNA Software Suite demo);
Example code for C & Java
o Additional example code & docs
Il for
UEIDAQ Framework C/C++, C#, VB.NET, ActiveX (VB6, Del-
phi), MATLAB, LabVIEW, DASYLab,
LabWindows/CVI, OPC
The Windows PowerDNA Software Suite contains the following software:
¢ PowerDNA low-level driver
The interface between the cube hardware and higher-level languages.
& © Copyright January 2021 January 2021 www.ueidag.com
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* PowerDNA Explorer
The essential tool for configuring and testing the cube. See Chapter 3
for use.

e Multi-Threaded TTY Client
For initial setup of the cube on the network, upgrades, and calibration.

¢ Example C & Java code
Facilitates jumping in and learning — this code will compile and execute
on the cube.

In addition to the examples in the PowerDNA Software Suite, the UEIDAQ
Framework contains example code for higher-level languages (C++, VB, Java),
and also several graphical programming languages (e.g., LabVIEW,
DASYLab).

The framework facilitates and expedites test development: an experiment can
be set up in less than twenty lines of code. The framework function calls are
portable between programming languages.

The Linux software package includes:

e DAAQLib - Library for writing programs using PowerDNA IO modules
(cubes)

* UeiPalLib - Platform abstraction library needed for building the DAQLIib

 DAQLib_Samples - Example programs demonstrating how to use the
DAQLIib to work with various layer types

Instructions on use can be found in the readme.txt of the package.
The hardware / PowerDNA cube is composed of:

* External casing — in two compact sizes:
Core Module + 3 I/O Layers: 3.95” x 4.1” x 4.0”
Core Module + 6 I/O Layers: 5.8" x 4.1” x 4.0”

e Core Module [2 layers at the top]
-- The CPU Layer [PowerPC | Coldfire]
Integrated CPU with real-time kernel in firmware;
Cube can operate as a standalone unit

-- The NIC Layer [100BaseT | Fiber 100-Base-FX]
Can ILink cube to any PC over commercial Ethernet,
Daisychain 64 Cubes over one Ethernet network

¢ Optional I/O-layers (refer to www.ueidaq.com for details)
¢ Resolutions to 24 bits; read/write to a Cube’s 1/O Layers every 1 msec

* Analog Input
-- High-gain & low-gain
-- Strain Gauge module
-- Simultaneous Sampling module

¢ Analog Output
with optional current/voltage booster add-in card

& © %OF?tyzgglt J::ﬂUéryl 2g21t - January 2021 www.ueidag.com
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Controller Area Network (CAN) Bus layer
Counter-Timer
Digital I/O

Power-Conversion layer

Chapter 2 details the configuration and operation of the cube’s Core Module.
Chapter 4 details the behavior and architecture of the cube’s Core Module.
Detailed information on the hardware layers is found in the layer-specific manu-
als and on the website (www.ueidag.com)

v
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Figure 1-1 lists the Technical Specifications for the PowerDNA PPCx Cubes.

v

United Electronic Industries, Inc.

cations

Technical Specifications:

To Host Computer 10/100Base-T, standard RJ-45 connector

Daisy chain output 10/100Base-T, standard RJ-45 connector

Config/General RS-232, 9-pin “"D"

Sync Custom cable to sync multiple cubes

DNA-PPC8 6 slots

DNA-PPC5 3 slots

Distance from host | 100 meters max, CAT5 cable

Ethernet data 2 megabyte per second

transfer rate

Analog data up to 1 megasample per sec (16-bit samples)

transfer rate

DMAP |/O mode update 1000 1/0 channels (analog and/or digital)
in less than 1 millisecond, guaranteed

CPU Freescale MPC5200, 400 MHz, 32-bit

Memory 128 MB (not including on-board Flash
Memory which contains OS kernel, 1/0 driv-
ers and firmware)

Status LEDs Attention, Read/Write, Power,
Communications Active

Temp (operating) Tested to -40 °C to 85 °C

Temp (storage) -40 °C to 100 °C

Humidity 0 to 95%, non-condensing

Vibration

(IEC 60068-2-64) 10-500 Hz, 5 g (rms), Broad-band random

(IEC 60068-2-6) 10-500 Hz, 5 g, Sinusoidal

Shock

(IEC 60068-2-27) 50 g, 3 ms half sine, 18 shocks at 6 orientations;
30 g, 11 ms half sine, 18 shocks at 6 orientations

Altitude 70,000 feet, maximum

DNA-PPC5 41" x 4.0" x 4.0"

DNA-PPC8 41" x 4.0" x 5.8"

Voltage 9 - 36 VDC (AC adaptor included)

Power Dissipation 4 W at 24 VDC (not including 1/0 boards)

Figure 1-1 DNA-PPCx Cube Specifications
© Copyright January 2021 January 2021 www.ueidag.com
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1.4 DC Power Table 1-1 below describes the DC power thresholds for DNA-PPCx PowerDNA
Thresholds Cubes.

Table 1-1. DC Power Thresholds for DNA-PPCx Cubes

Backplane
Power Rail
Voltage Turn-on, A Reset, V Turn-off, V2 Notes

Logic Power +3.3V, +2.5V 8.8 8.4 7.7
Supply
Analog Power +24V 8.5 - 7.8
Supply
Fan Power +12V 8.8 - 8.4
Supply
On-layer +Vin 7.8108.8 - 7.5-8.5 Varies with the
DC/DCs that layer used.
use input power

1. Turn-on, V: The value of Vin at which corresponding DC/DCs turn on.
2. Turn-off, V: The value of Vin at which corresponding DC/DCs turn off.

NOTE: A DNA-PPC core module consumes only 240mW when Vin is below 7.7V.

& © %O%Vrlijgglt J::ﬂUéryl 2§21t - January 2021 www.ueidag.com
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Chapter 2 Installation and Configuration

Installation consists of:
* PowerDNA software package installation
¢ Cube hardware setup

¢ Configuration

2.1 Initial This section outlines the steps to be taken in Section 2.2.
Installation -
Overview

STEP 1: Install the PowerDNA software suite. The latest software suite can be found
online at www.ueidaq.com/download; a copy is also included on the CD.

STEP 2: Connectthe serial cable: from Cube RS-232 port to the host computer serial port
a. StartaTTY client:

Start >> Programs >> UEI >> PowerDNA >> MTTTY

b. Change the Baud rate to 57600 and Click Connect.
STEP 3: Connect the power supply to the Cube.

STEP 4: The Cube comes pre-configured with an IP address. Using MTTTY, type
[Enter] to test the prompt, for Coldfire: Do> for PPC: =>. Then type:
DQ> show

ip: 192.168.100.2
netmask: 255.255.255.0
STEP 5: (optional) The recommended method of connection to the Cube is via a direct
Ethernet cable connected to an external NIC. Connecting the cube directly to a
LAN usually requires a change of IP address on the Cube. For example, your
system administrator has assigned you the unused IP, 192.168.0.65. Here is
how to change the IP to this example IP:

DQO> set ip // Sets this Cube’s IP to 192.168.1.10
192.168.0.65 // Saves the newly changed configuration
DQ> store // Reboots the cube for the new IP to take
DQ> reset // effect

To make sure that the PowerDNA Cube is alive, ping it:
C:\> ping —n 1 192.168.0.65

STEP 6: Use PowerDNA Explorer for graphical configuration (see Chapter 3).

& © %O%Vrtijgglt J::ﬂUéryl 2§21t - January 2021 www.ueidag.com
nite ectronic Inaustries, Inc.
' ' 508.921.4600




DNA-PPCx PowerDNA Cube
Chapter 2
Installation and Configuration

2.2 Initial This section reviews how to perform an initial hardware and software setup
Installation — when you first receive a PowerDNA Cube.

Start-to-finish

Guide
2.21 Inspect the Inspect the contents of the shipping package. With a standard PowerDNA
package Cube, you should find:
* The PowerDNA Cube itself, preinstalled with your selection of /O Lay-
ers.
¢ The DNA-PSU-24 universal powerline brick, which plugs into an outlet
and provides 24V dc output. The supply comes with a plug for the
mains, an adapter cable ending in a Molex connector for plugging into
the DNA Cube, and a daisychaining cable for supplying additional
Cubes with power from the same supply (max. of three Cubes total).
» Serial cable for initial hardware configuration and firmware download-
ing.
¢ CD-ROM with support software
2.2.2 |Install This section describes how to load the PowerDNA software suite onto a Win-
Software dows- or Linux-based computer and run some initial tests.

The latest PowerDNA support software is online at www.ueidag.com/download;
a known working copy is also on the PowerDNA Software Suite CD.

A. Software Install: Windows 9x/2000/XP

The PowerDNA CD provides two installers:

¢ PowerDNA Software Suite: low-level driver and PowerDNA tools

* UEIDAQ Framework: high-level programming examples (optional)

Both installers automatically search for third-party IDE and testing suites, and
add themselves as tools to the found suites. Install third-party applications (e.g.,
LabVIEW, MsVS2003) before installing the PowerDNA Software Suite or
UEIDAQ Framework.

To install the PowerDNA Software Suite, do the following:

STEP 1: Log in as Administrator.
STEP 2: Run Setup.

a. Insert the PowerDNA Software Suite CD into your CD-ROM drive.
Windows should automatically start the PowerDNA Setup program. An
installer with the UEI logo and then PowerDNA Welcome screen should
appear. If none appears, run setup.exe from the CD drive:

Start >> Run >> d:\setup.exe >> OK.

If you downloaded the most recent executable from www.ueidaq.com,
double-click to run the executable.
b. Choose the PowerDNA Software Suite option.

c. Unless you are an expert user and have specific requirements, we
advise you to select Typical installation and accept the default

& © %OPtyzgglt J::ﬂUéryl 2§21t - January 2021 www.ueidag.com
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configuration. The Software Suite installer requires and automatically
installs Sun’s Java VM (JRE) for you, in addition to the full complement
of tools. As an alternative, use the custom option to display and ensure
that all of the packages necessary are installed.

d. Companion Documentation:
Quick Start Guide, Configuration & Core Module,
I/0 Layer Manuals, Low-level Programming Guide

e. SDK: includes/lib for C/Java, examples, and Sun’s JRE;
(The SDK is not the UeiDaq Framework).

f. PowerDNA Apps: PowerDNA Explorer, MTTTY

g. PowerDNA Components (incl. DLL files)

h. PowerDNA Firmware

i. Click Next to continue through the dialogs.

j- Click Finish to complete installation; restart the computer.

This Software Suite installed the bare-minimum tools needed in later steps:
MTTTY, PowerDNA Explorer, and the low-level driver.

UEIDAQ Framework provides the structure for developing applications under
C/C++, C#, VB.NET, ActiveX (VB6, Delphi), MATLAB, LabVIEW, DASYLab,
LabWindows/CVI, OPC, and other programming languages.

NOTE: Because the installation process modifies your Windows registry, you
should always install or uninstall the software using the appropriate
utilities. Never remove PowerDNA software from your PC directly by
deleting individual files; always use the Windows Control Panel/Add-
Remove Programs utility.

B. Software Install: Linux
Linux: The PowerDNA_*.tgz file in the CD\Linux folder contains the software
package for Linux. To extract the file to a local directory, enter:

tar -xjvf /path/to/powerdna*.tgz

Follow the instructions in the readme.txt contained therein.

v
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2.2.3 Initial Boot-up This procedure is needed to prepare for network configuration. Do the following
steps:

STEP 1: Familiarize yourself with front-panel layout. Note that all connections are made
on front of the unit; no rear access is required in a rack-mounted configuration).

STEP 2: Attach the serial cable to the host PC and to the DNA Cube RS-232 port.

a. Run a terminal-emulation program (MTTTY) on the PC. Any terminal-
emulation program may be used (MTTTY, Minicom, TeraTerm, efc.)
Note that Hyper Terminal probably will not work with a PowerDNA Cube.

b. Verify that COM parameters are set: 57600 baud, 8 bits, no parity, 1 stop
bit.

c. Click Connectin MTTTY, or use the commands on one of the other
terminal-emulation programs to establish communication with the Cube.

STEP 3: Power up the Cube (9-36V DC) by attaching the Molex-type power connector
leading from the bundled DNA-PSU-24, a user-supplied source, or a
daisychained line from another PowerDNA Cube. Note that the DNA-PSU-24
plugs into a 100-240V, 50/60-Hz outlet. Also note that the Cube does not have
an On/Off switch.

STEP 4: As soon as the Cube powers up, it runs through self-diagnostic mode and
generates output on the terminal program. A typical readout might be:

R Multi-threaded TTY : =10l x|

File TITY Transfer Help

Port Baud Parity [rata Bits Stop Bits B Ll e I™ | Ho Reading
jcort o] sreo0 x| [Nene <] s =l =l ¥ DisplawEnos T Ho g

- - [ CR=:CRAF I~|HoEverts
Fant... | Comm Ewvents... | Flows Contral... | Timeouts.. | Disconect | ¥ Autowrap T o Sz

-..C8... [

Detecting memory... Detected 67188864 hytes SDRAM. Testing...
Press Ctrl+A to boot into dBUG, Esc to skip memory test—32-.8-
Memory test (64MB> has passed

Restart:Hard Reset

SDRAM Size: 64M

{C>2001-2884, UEI.Inc. MCF5272 PowerDNA Firmware vde.la.Sh
¢{Build 48938 on Sep 38 2884 17:20:18>

Copying and starting firmware B Bx20488. ..

#DagBI0S <(C> UEI. 28081-2005. Running PowerDNA Firmuare
Built on 14:28:14 Jan 9 2886

Initialize uCr08-I1 <Real-Time Kernel v.288>

Conf iguration recalled

4 device detected

Address Irg Model Option PhysUirt S-/N Pri DevN
BxAPBRAAAA 2 281 188 phys AAZ1888 18 @
BxABR1AAAA 2 3\az 1 phys An23958 28 1
BxARA2AAAA 2 484 1 phys AR25443 g 2
BxARRA3AAA a 588 1 phys 1319588 118 3

Current time: 21:56:56 B2-14/21855
I0M: TCP/IP/DQ stack. MAC=BB:BC:94:00:64:AD

Enter ‘help’ for help.
DQZ -
4 3

e Sty (i SE Z:Read aborted d
’]_ CT5 W DSR [ RING W RLSDCD) | | CTSHold [ =OFFHold [T T Char 4 EVENT: ERR BREAK
[T DSRHold [ ®OFF Sert T Chars: IU SEVENT: CTS
[ RLSD Held I EOF Sert R Ehars:lﬂ j

Figure 2-1 Typical MTTTY Startup Screen

The boot process displays the model, serial number, and position of layers.
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Type show <CR> to display information about cube configuration:

DQ> show // IOM or I/0 Module - is another
name: "IOM 1234" // name for a Cube
model: 0x1005 // Core Module > Model Number (1005:

serial: 0012345

// ColdFire)
// Core Module > Serial Number (S/N)

mac:
00:00:11:AA:BB:CC // of Cube
] //Core Module > NIC Layer > MAC
fwet: 1.2.0.0 // Address

SLV: // Define Cube procedure on startup

192.168.100.3

// IP Address of firmware server

192.168.108?5 // IP Address of this Cube
gateway: // IP Address of gateway
192.168.100.1 // IP Subnet Mask of this Cube
netmask: // UDP Port to receive commands on
255.255.255.0
udp: 6334

2.24 IP Addresses
on the
PowerDNA
Cube

All parameters can be changed; most notably, the cube’s configured IP, gate-
way, and subnet mask (netmask).

The PowerDNA Cube ships with a preconfigured factory default IP address in
nonvolatile memory (usually 192.168.100.2). This is a static IP address; the
PowerDNA Cube never retrieves its IP address from a DHCP server.

This section describes why and how to change the default IP address.

Should you change the IP?
Yes, if you plan to use the Cube on a LAN where.
* High sampling rate is not necessary

¢ Some samples may be dropped due to network congestion and colli-
sions

* The cube should be accessible by multiple parties on the LAN

e Multiple Cubes operate (and interact) on the same network
Alternatively, if you plan to use the Cube for high-speed measurements where

reliability is necessary — a direct connection between the host PC and a NIC!is
recommended. For a direct connection, see the following section, “Improving
Network Performance”

How to change the IP.

Both PowerDNA Explorer and a terminal-emulation program can change the IP.
Consult your system or network administrator to obtain an unused IP. Let’s say,
for example, that your system administrator assigns you the IP 192.168.0.65.
To change the IP from the terminal program, enter the following commands:

1. NIC - Network Interface Controller; a commercially available Ether-
net
(i.e. IEEE 802.3) adapter.
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DQ> set ip // Sets this Cube’s IP to 192.168.0.65
192.168.0.65 // The default password is “powerdna”
Enter user password

> powerdna // Saves the newly changed configuration
DQ> store // Reboots the cube for the new IP to
DQ> reset //take effect

You can set any parameters listed with the “show” command in this manner.
Connect the PowerDNA Cube to your switch with the bundled CAT5e cable.

If you can establish communications with a Cube, but later want to modify the
IP address, you can also do so from within PowerDNA Explorer. After the
exploratory process, go to the field where the application displays the IP
address. Enter the new IP address and then hit <Return>. This action down-
loads the new IP address into the Cube’s non-volatile memory. You might also
need to change the gateway and network mask to match settings on your LAN.

2.2.5 Improving To improve PowerDNA network performance, we recommend that you use a
Network separate commercially available network interface controller (NIC) card and set
Performance up a dedicated mini-network for PowerDNA.

The goal of this section is to facilitate creation of such a network:

NIC1 - to Intranet

Out to rest of network

NIC2 - to Cube(s)

For example, assume that your office uses a Class C network (the class
intended for small networks with fewer than 256 devices) and your host is con-
figured with a static IP or via DHCP—Dynamic Host Configuration Protocol — a
protocol for assigning dynamic IP addresses to devices on a network.

STEP 1: Obtain your networking configuration by using the Command Prompt:

Start>>Programs>>( Accessories>>) Command Prompt

C:\> ipconfig

Ethernet adapter NICl - Local Area Connection:
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Connection-specific DNS Suffix

IP Address. . . . . . . . . :192.168.1.10
Subnet Mask . . . . . . . . . . . : 255.255.255.0
Default Gateway . . . . . . . . . . : 192.168.1.1

STEP 2:
STEP 3:

Linux users can use the more verbose “ifconfig” command instead.
Here, the subnet range 192.168.1.0-192.168.1.255 is being used by NIC1.

IP Addressing:

The range of usable addresses is defined by the IP
address and subnet mask. An IP address is a number
that is split into the range of 0.0.0.0 and
255.255.255.255. Here, the IP address is
192.168.1.10.

The subnet mask indicates where an address stops.
For example, a subnet mask 255.255.255.240 has 15
usable addresses (255.255.255.255 -
255.255.255.240) .

Here, the subnet is 255.255.255.0, or 255
addresses.

The subnet limits from anything.anything.anything.O
up to the max.

The usable range for 192.168.1.10/255.255.255.0 is
192.168.1.1 to 192.168.1.254 (192.168.1.0 and
192.168.1.255 are reserved for Router and Broadcast
messages) .

The usable range for 192.168.0.4/255.255.0.0 is
192.168.0.1 to 192.168.255.255

The usable range for 192.168.100.2/255.255.255.0 is
192.168.100.1 to 192.168.100.254

Not every IP address from 0.0.0.0 to
255.255.255.255 is usable; however, these three
ranges of IP addresses are guaranteed open for
private use:

10.0.0.0 - 10.255.255.255
172.16.0.0 - 172.31.255.255
192.168.0.0 - 192.168.255.255
You need not use the entire set.

Install the secondary NIC card.

Set up a network that does not overlap the existing one.

The address space 192.168.1.0 — 192.168.1.255 is used. The IP address
block, 192.168.2.1 — 192.168.2.255 is available and in the private range.

Let us choose 192.168.100.1 — 192.168.100.255 for the PC’s secondary NIC:

IP: 192.168.100.3
Netmask: 255.255.255.0
Gateway:192.168.100.3

Using the Network (Connections) in the control panel:

Start >> Programs >> Control Panel >>Network (Connections)
Right-click the adapter to bring up the properties window.

Open the TCP/IP properties of the adapter and edit to your liking.

v
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NOTE: Refer to the Appendix at the end of this document: “Configuring a
Second Ethernet Card” for step-by-step instructions on how to do this.

STEP 4: Confirm the network configuration at the Command Prompt:

Start >> Programs >> (Accessories >> ) Command Prompt
C:\> ipconfig

Ethernet adapter NICl - Local Area Connection:
Connection-specific DNS Suffix
IP Address. . . . . . . . . . . . $ 192.168.1.10
Subnet Mask . . . . . . . . . . . : 255.255.255.0
Default Gateway . . . . . . . . . . : 192.168.1.1

Ethernet adapter NIC2 - Local Area Connection 2:
Connection-specific DNS Suffix

IP Address. . . « « « « « <« . . . :192.168.100.3
Subnet Mask . . . . . . . . . . . : 255.255.255.0
Default Gateway . . . . . . . . :192.168.100.3

STEP 5: Set up the PowerDNA Cube to use the same subnet, namely:

Cube IP: 192.168.100.2 // this is the factory default

Gateway:192.168.100.3
Netmask: 255.255.255.0

To do this from a serial terminal-emulation program, enter the following com-
mands when you get the DQ command prompt:

Sets this Cube’s IP address to
192.168.100.2

Sets this Cube’s Gateway to
192.168.100.3

Sets the subnet mask to 255.255.255.0

DQ> set ip
192.168.100.2

DQ> set gateway
192.168.100.3

DQ> set netmask

NN N
NN N

255.255.255.0 // Saves the newly changed configuration
DQ> store // Reboots the cube for the new IP to
DQO> take

Q> reset // effect.

STEP 6: Connect the PowerDNA Cube to your PC’s second NIC, using the bundled
CATS5 cable. The green lights should light up (try the other port, otherwise).

STEP 7: Ping the cube to make sure that it is alive.

C:\> ping —n 1 192.168.100.2
Pinging 192.168.100.2 with 32 bytes of data:

Reply from 192.168.100.2: bytes=32 time<lms TTL=128

Ping statistics for 192.168.100.2:
Packets: Sent = 1, Received = 1, Lost = 0 (0% loss),

The above is a successful response. A “Request Timed Out” message indicates
error.

v
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STEP 8: The Cube should now be configured as follows, where NIC1 uses a straight-
through, and NIC2 uses a cross-over cable to the NIC In (or a straight-through
cable will connect to NIC Out).

BN

NIC1 —-192.168.1.10
|I Out to rest of network

' NIC2 — 192.168.100.3}

192.168.100.2

STEP 9: You may now use PowerDNA Explorer to access the cube. See Chapter 3.

2.2.51 Trouble- The following checklist may assist you in troubleshooting a Cube.

shootin
g M ThePG (Power Good) LED is on: the Cube plugged in using 9-36V DC.

M The green lights on NIC In or NIC Out are blinking: CAT5e cable is
connected

M  Use the command prompt to ping <cube IP> (e.g., ping 192.168.100.2)
a. Disable (temporarily) the firewall on the secondary NIC.
b. Check the secondary NIC network settings.

c. Check the cube’s network settings.

M  Use MTTTY and hit Connect.
M Press [Enter] to display the DQ> or => prompt.
(No prompt indicates that you are not connected)
4] Verify that the serial cable is firmly connected to the RS-232 port.
4] Verify the settings: 57600 baud, no parity, 8 data bits, 1 stop bit.
4] Try COM1, COM2, COM3 then hit Connect and press [Enter] .
M  Reboot the cube. The start-up screen should display upon restart.
M  Ifallelse fails, contact UEI support at: support@ueidaq.com
4] Type “show” to verify the Cube’s IP, Subnet Mask, and Gateway
& © Copyright January 2021 January 2021 www.ueidag.com
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M  Ensure that the computers are on a valid subnet and have valid IPs

4] Finally — contact UEI for support at: support@ueidag.com

PowerDNA Explorer does just what its name implies: it “explores” the LAN,

Explorer looking for connected PowerDNA Cubes. Chapter 3 covers the PowerDNA
Quick-Start Explorer in detail. This section/page only provides a quick-start guide.
The PowerDNA Explorer identifies PowerDNA Cubes on a selected network —
the discovered Cubes are listed on the left-hand-side pane. Select a cube to
display pertinent hardware and firmware information. Select a layer of a specific
cube to manipulate its inputs or outputs. In brief, this useful tool lets you verify
that the Cube is communicating with the host and that the I/O Layers are func-
tioning properly.
To scan the network for PowerDNA Cubes, provide a set of addresses to scan.
Do the following:
STEP 1: Select Network >> Address Ranges from the menu:
Cile | Hetwork | View Help
gﬂ Address Ranges
Scan Network Ctrl-M
_L! Reload Config Ctil-R
tem: Windows XP
Store Config Cetrl-ny
102 160 N 0
Store All Configs  Ctrli+ Shift-ws -2 Address Ranges x|
Read Inpunt Data Ctrl-D
Start Data Logging  Ctrl-L IP Addresses:
Update Firmware... Ctl-F 192.168.100.2 : 6334 Add...
: Edit...
Delete
Done

Figure 2-2 PowerDNA Explorer Startup Screen

STEP 2: Add the IP address of the PowerDNA Cube (e.g., 192.168.100.2); click Done.

STEP 3: Now scan the LAN for PowerDNA Cubes: Network >> Scan Network

One or more gray cube-like icons will display in the left-hand-side of the cube. If
no cube icons are displayed, see the Troubleshooting note in the previous sec-
tion.

v
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STEP 4: Double-click a cube to see its information and list the layers:

-2 PowerDNA Explorer

File MNetwork iew Help

olo| 2

A

=181 x|

¢ B HostPC
¢ @ Iom_10238
< [0] A-201
- [1] Al-225
< [[2] Al-205]
& [3) AD-302
< [4] DI0-403

Model:
Info:

SM:

Mig. Date;
Cal. Date:
Enabled

Input Range:

Input |

Al-205

A-In, 4 channel
0029176

Mar 1, 2006
Mar 1, 2006

-100...+ 100

Mame

Walue

Alnd

Aln

Aln2

Alnd

The screenshot above is from the PowerDNA Explorer Demo. The “demo” is
just a simulator for users without cubes — or for new users who want to explore
the PowerDNA Explorer program without reading/writing to real hardware. Run
this program and hover your mouse over the buttons to read the tool-tips and

learn through interacting with the program.

Some quick notes:

M
M
M

M

To use the layer, the “Enabled” check box should be set.

To read from a layer, click the second-to-last button: “Read Input Data”

To write to the layer, change the value and click the third (or fourth) button

with the red arrow on top of the cube: “Store Configuration”. The cube with
the blue arrow above it restores the configuration.

To change the IP, change the number, deselect the field, and “Store
Configuration”. Take care not to set the IP Address to outside of the
network’s configuration subnet -or- to an IP address that is currently in
use, as the cube will then become unreachable.

See Chapter 3, PowerDNA Explorer, for additional information and instruction.

& © Copyright January 2021
United Electronic Industries, Inc.

V

January 2021

www.ueidag.com
508.921.4600

18



DNA-PPCx PowerDNA Cube
Chapter 2| 19
Installation and Configuration

2.2.7 Updating Firmware in a PowerDNA Cube’s CPU layer stores configuration data, along
Firmware with a user application (user-app is compiled on a host PC).
Updated firmware is periodically released to introduce new features and to
improve the performance of existing features. Updated releases of the firmware
are bundled with the entire PowerDNA Software Suite, available for download
at any time from the UEI web site (www.ueidag.com).

CAUTION!
If you update the firmware in a Cube, be sure to use the
PDNA Explorer from the same release as that new firmware.

After installing the PowerDNA Software Suite, browse to the installation’s Firm-
ware directory (e.g. C:\Program Files\UEN\PowerDNA\Firmware).

The directory may contain MTTTY, updated firmware installation instructions
“Firmwarelnstall.html,” and two sub-directories containing the firmware.
Choose the sub-directory corresponding to the architecture of your cube:
ColdFire (CF/CM) with extension S19, or PowerPC (PPC), with extension MOT.
Determining the version of your PowerDNA cube with PDNA Explorer:

Before updating the firmware of a PowerDNA cube, check the cube
version to determine which update method to use.
a. Supply power to the PowerDNA cube.

b. Connect the PowerDNA cube to its network.

c. Start PowerDNA Explorer on the Microsoft Windows desktop from

Start >> Programs >> UEI >> PowerDNA >> PowerDNA Explorer
d. Choose Network > Scan Network
e. Select the PowerDNA cube you wish to query (by clicking the cube).

f. The version is given in the FW Ver field.

~Z PowerDNA Explorer B o ] [

File Hetwork \iew Help

olo| &

¢ B Hostre

- (@ [om_i0z38) Name: [lOM_10238 |

Model: 1008 {Motorola ColdFire 5272 CPU, 100-Base-T)
| PWver: 3.0.16

| sm: oo10238

MAC: 23:F8:90:7B:19:40

1 e 192.168.100.2

| Mode:  Configuration

If the FW Ver field has is version 2.x.x, or 3.x.x (let x be any version number),
you should follow the Firmware Update Instructions [CM5, CM8] section below.
For other versions of firmware (e.g., 1.x.x), refer to the user manual on the CD
that accompanied your device when you purchased it.
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2.2.8 Firmware
Update
Instructions

STEP 1:
STEP 2:
STEP 3:

STEP 4:
STEP 5:
STEP 6:

STEP 7:

STEP 8:
STEP 9:
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Before using a new release of the libraries and applications to communicate
with your PowerDNA cube, you must install the latest version of the firmware on
the PowerDNA cube. The version of the firmware must correspond to the ver-
sion of the PowerDNA Software Suite — mismatched versions cause an error.
Instructions for updating the PowerDNA Cube via PowerDNA Explorer (over an
Ethernet LAN line), and over an MTTTY (serial line) follow.

To upload firmware with PowerDNA Explorer over LAN, do the following:

Supply power to the PowerDNA cube.
Connect the PowerDNA cube to its network.

Start PowerDNA Explorer on the Microsoft Windows desktop from
Start >> Programs >> UEI >> PowerDNA >> PowerDNA Explorer

Choose Network >> Scan Network
Select the PowerDNA cube to be updated.

Select Network >>Update Firmware...from the menu.

Update Firmware... Ctrl-F

Figure 2-3 Update Firmware Menu Item

Click on “Yes” when you see the prompt:
“Are you sure you want to update firmware..”

Double-click on the dg_ram.S19 file.

Enter the password to continue. More information about passwords can be
found in the “Interfacing to the CM module using a serial interface” section of this
manual. PowerDNA cubes come with the default password set to powerdna.

Authenticate I0M_0000O El

Enter user password to unlock 10 module
IOM_D0000

OK Cancel

Figure 2-4 Password Dialog Box
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STEP 10: Wait for the progress dialog to complete. The PowerDNA cube will then be

STEP
STEP

STEP

STEP

STEP 5

STEP

STEP

STEP
STEP

STEP
STEP

updated and running the new firmware.

Firmware Update Progress il

Writing flash of 10M_00000...
I |

Cancel

Figure 2-5 Firmware Update Progress Dialog Box

Each cube is updated in three steps. First, the firmware is transferred to the
cube. Second, the firmware is written to the flash memory. During this step, the
R/W light on the front of the cube is lit, in addition to the PG light. Third, the
cube is reset. During this step, the ATT, COM, and PG lights are lit, and the R/W
light will turn on and off periodically. When the cube is finished resetting, only
the PG light is lit.

To upload firmware over serial port using a terminal client (MTTTY, do the fol-
lowing):

Under DNA-CM5 and DNA-CMS8:

: Establish communications between the PC and a Cube over the serial link.

: Press the Hardware Reset switch on the front of the Cube to reset the CPU

Layer.

: While the Cube is starting up again, press <Ctrl>+<A> to activate the download

screen (indicated by a #> prompt).
If you get to the DQ> prompt, you waited too long and must return to Step 2.

: Enter the d1 command to enter the firmware-download routine.

: Transfer the file. Depending on which terminal-emulation package you decide to

run, you usually initiate the download with a command similar to “send”. In
MTTTY, go to the top menu and select Transfer >>Send file (text). When it asks
for a file, go to the PowerDNA\Firmware directory and select the .S19 or .MOT
firmware file. The download procedure will take roughly a minute.

: To tell the Cube to save the new firmware into EPROM, enter the commands

upuser <CR>
update

: Enter go to complete the firmware-update procedure and return to the Do>

prompt.
Under DNA-PPC5 and DNA-PPCS8:

: Establish communications between the PC and a Cube over the serial link.

: Press the hardware Reset switch on the front of the Cube to reset the CPU

Layer, or type: reset all

3: While the Cube is starting up again, Press ESC to go into u_boot.

: Type the command to erase firmware download area in the Flash memory:
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=> loads romimage.mot// loads stores firmware into the flash while

STEP 5:

STEP 6:
STEP 7:

2.3 Mounting and
field
connections

// downloading it.

Transfer the Motorola firmware file. Use Transfer » Send File, and select
\Program Files\UEI\PowerDNA\ Firmware_PPC\romimage 3 x_y.mot
A progress bar will appear in the lower left corner of MTTTY indicating progress.

Wait for the upload to complete (it may take a few minutes).

After the process finishes, enter the fwjmp command. The PowerDNA cube will
then be updated and running the new firmware. At this point, only the PG light
on the cube remains lit.

Mount the Cube directly to the application hardware either by screwing it
directly to the machine or by using the optional DIN rail clip (DNA-DR). A nor-
mal DIN rail comes with screws you can use to mount the rail onto another sur-
face or piece of equipment. However, because the Cubes are designed to fit
into applications where space is at a premium, it may sometimes be difficult to
attach the rail in this way. For such cases, we include a special adhesive tape
for attaching the rail to any desired surface.

CAUTION! Take care when deciding on which surface you plan to mount a
Cube. For example, using the adhesive strip, you can normally attach the
DIN rail to a wall without causing any damage, as shown below — unless
the wall has a sensitive coating such as delicate paint or wallpaper.

\ Ic in NIC Out
Power Power Out

3
Bl

E’J' i

v
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2.4 Wiring 100BaseTX/100BaseFX Wiring Configurations

Typical wiring configurations for 100BaseTX/100BaseFX networks are shown in
the following figures.

Straight-thru (||)

Cubes may also be connected with standard straight-through lines through a

switch.
Alternatively, a cross-over cable may be used to directly connect to a cube, as
shown below. This improves performance (and isolates the cube from problems

with the switch).
Straight-through (I1)
Cross-over (X) T 1o LAN
: |

For a fast connection in the field, you may connect a straight through cable to
the NIC Out jack, as shown below. Use the NIC In jack to connect out to the
LAN. The reason that this works is that in the NIC Out jack, the Rx/Tx lines are
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crossed over for you, so the wiring acts like a cross-over cable for you.

Straight-through (Il)

||———to LAN

A crossover cable is the same as a straight-through except the Rx/Tx lines are
inverted, as shown below:

PC  STRAIGHT-THRU HUB  PC CROSSOVER  PC
TX+1 11 R+ TX#1 0 11 T+

T¥- 2 T 2 Ry TX- 2 2 TX-

R+ 30 13 TX+ RE+ 3L 1 3 R+
4 I 4 4
5[ 1 5 510 1 §

R¥- § I § TX- RX- 6 6 RX-
T 17 T — 1T

NOTE: The above configurations work with CM and PPC (not FCM, or FPPC)
when used in conjunction 8-wire Category 5 copper cabling (i.e. CAT5/
CAT5e) less than 100meters in length, and a 10/100Mbit NIC, or switch.
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For FCM and FPPC cubes, use a fiber NIC, as shown below:

A N

NICA1
to LAN

ll B NIC2

In this diagram, NIC1 is a copper NIC connecting the PC to the LAN (optional).
NIC2 is an Intel network card in the PC used to connect to the cube’s built-in
fiber ports. A multi-mode optical cable with SC-type plugs like this one is used
to connect to the Tx/Rx plugs. In 100Base-FX mode, the maximum transmis-
sion range (without a repeater) is 2km at full-duplex, or 400m at half-duplex.
The cube uses an HFBR-5803 transmitter capable of communication at

100Mbps.
2.5 Peripheral Refer to the companion layer manuals for proper wiring to layers.
Terminal
Panel Wiring
& © Copyright January 2021 January 2021 www.ueidag.com
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PowerDNA Explorer simplifies configuration and setup of a PowerDNA cube

under Microsoft Windows.

This section describes the various menus in PowerDNA Explorer.

NOTE: The PowerDNA Explorer DEMO lets you safely explore the menus and
layer screens without the need for using actual PowerDNA cubes.

3.1 The Main The Main Window of the PowerDNA Explorer is shown in Figure 3-1.

Window

+E PowerDNA Explorer

File Hetwork Yiew Help

oo 0(0)s% B |®

8 Host Pe |

5| System: Windows XP
A

10.102.226.7

Figure 3-1 PowerDNA Explorer Main Window

The Main Window is the window you see when the PowerDNA Explorer is first
launched and is where you do most of your work. It has four main parts: the
Menu Bar, the Toolbar, the Device Tree, and the Settings panel.

3.2 Menu Bar The Menu Bar contains the following menus and menu items.

3.21 File Menu Preferences brings up the preferences dialog.

The preferences dialog allows you to specify the network timeout interval. This
is the length of time PowerDNA Explorer will wait for response from a Pow-
erDNA cube before giving up with an error. It defaults to 100 milliseconds.

Preferences

Metwork timeout: |j 0| msec.

Done

Figure 3-2 Preferences

Exit exits the application. If there are unsaved device settings changes, you are

prompted for confirmation.

3.2.2 Network Menu Address Ranges brings up the Address Ranges dialog, allowing you to specify

& © Copyright January 2021 January 2021
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where to scan for devices.

<% Address Ranges

IP Addresses:

DNA-PPCx PowerDNA Cube

Chapter 3
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192.168.100.2 ... 192.168.100.10 ; 6334

Add...

Edit...

Delete

Done

Figure 3-3 Address Ranges Dialog Box

The Address Ranges dialog allows you to specify the IP addresses and UDP
port to use to find devices. You can specify individual addresses as well as
address ranges. The specified items appear in a list that can be added to and
deleted from. This list defaults to a single range item that specifies the range

192.168.100.2 ... 192.168.100.10.

Edit Address Range Eq |

To make a single address, leave the “to" field blank

Address: [192.1658.100.2 | to [192.165.100.10

UDP Port: G334 |

OK

Cancel

Figure 3-4 Edit Address Ranges Dialog Box

Scan Network scans the network for devices and populates the device tree.
How much of the network is scanned depends on the settings in the Network

v
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Ranges dialog.

~= PowerDMNA Explorer

File Hetwork wWiew Help

o @ @ [0 B [

= Host P 3
Lo IO 19675 b System:  Wwindows MNP
=

IOM_Z2097F7F Zowee 101022267

<

Figure 3-5 After a Network >>Scan Network

If you choose Scan Network when the device tree is already populated, any
new devices discovered will be added to the tree. Any existing devices that are
missing will be removed from the tree, unless you have made unsaved changes
to such a device's configuration, in which case it will be marked in the tree as
missing.

Reload Config re-reads the configuration of the current device selected in the
Device Tree. If you have made changes to the settings in the settings panel for
the current device, Read will replace those settings with the device's current
settings, after prompting for confirmation.

Store Config writes the currently selected device's changed settings to the
device. The button is disabled for devices that haven't been modified.

Store All Configs writes all of the changed devices' settings to the devices.
The button is disabled if no devices have been modified.

Read Input Data is enabled when the currently selected device is an input
device layer. It reads the current input values to the device and causes them to
be displayed in the settings panel.

Update Firmware... loads a firmware update file to all connected PowerDNA
cubes if Host PC is selected. It updates only one PowerDNA cube when the
specific PowerDNA cube is updated. More details about this can be found in the
section Updating firmware in a version 2.0 PowerDNA cube.

Note that writing certain configuration changes to a PowerDNA cube running
firmware 2.0.16 will bring up a password dialog box. More information about
passwords can be found in the “Interfacing to the CM module using a serial
interface” section of this manual. PowerDNA cubes come with the default pass-
word set to “powerdna”.
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Authenticate IOM_22813 il

Enter user password to unlock 10 module

10M_22813

0K

Cancel

DNA-PPCx PowerDNA Cube
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Figure 3-6 Password dialog box for Store Config and Store All

Configs

Authenticate IDM_22813

Enter super-user password to unlock 10 module

10M_22813

X

OK Cancel

Figure 3-7 Password Dialog Box for Update Firmware . . .

3.2.3 View Menu Show Wiring Diagram is a friendly reminder of the connector pins for a specific
layer. All layers have this option, and we display this one as an example. The
wiring diagrams in PowerDNA Explorer match the wiring diagrams in this man-
ual in the sections for each layer.

Wiring Diagram

£1-201 (37-pin D-sub)
19 1

sessssEsesseRsRRnn
Ly

Aln14 ESER ~inz
acNr EEJEE ~onD
IR == | 15 Ff]
2in16 EIEE] A1na
2in17 EEREEN 4105
XIS 20 [ 12 X
ain1e EEREEN ~1n5
Aln1o EERERY Ain7

Aln21
2inzz EERIEE 1m0
ainz: BRI 21011

clkout EYEN E4Gnd
+ 12 EXHIEN E4C 1k
-12v Ej Bl ~enD

[ 1 X

Figure 3-8 Example of a Wiring Diagram
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3.24 Help Menu About PowerDNA Explorer shows the About ... box, which shows the pro-
gram icon, program name, version number, company name, and copyright
notice.

3.2.5 Toolbar The toolbar contains the following buttons: Scan Network, Reload Config,
Store Config, Store All Configs, Read Input Data, and Show Wiring Dia-
gram. They duplicate the functionality of the corresponding menu items as
described above.

3.2.6 Device Tree When the application is first launched, the tree contains just a root item repre-
senting the host computer. When you select Scan Network from the Network
menu or the toolbar, the device tree gets populated with all central controllers,
IOMs, and device layers accessible from the network, as filtered through the
Network Ranges dialog. Central controllers, if any, appear as children of the
Host PC item. IOMs that are connected to the PC without use of a central con-
troller also appear as direct children of the Host PC item.

Each item has an icon indicating whether it is a central controller, IOM, or layer.
The text label for each item is the device's model number, name, and serial
number. Layers are also labeled with their layer number in parentheses.

§@ /W HostPC

& 8 IOM_19675

@ G4 10M_20077
i [0] Al-201
i [1] Al-201
i [2] Al-201
i [3] Al-201

Figure 3-9 Example of the Device Tree

When an item is selected in the tree, the settings panel changes to reflect the
settings for that device. The first time an item is selected, the device is queried
as though you had invoked the Read command. On subsequent selections of
the same item, the last settings are re-displayed. Thus, if you made changes
but did not write them to the device, the changes are remembered. Invoking the
Read command will re-read the device and overwrite the current settings in the
settings panel.

Devices whose settings have changed, but have not been written are displayed
in bold italics in the tree to provide a visual cue. Changed devices that become
missing on a subsequent invocation of Scan Network turn red in the tree.
(Unchanged items that become missing are simply removed from the tree.)

3.2.7 Settings Panel The settings panel presents a set of controls that allow you to change the set-
tings of the device currently selected in the device tree.

3.2.7.1 IOM Settings  The settings panel has the following controls when an IOM is selected in the
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tree.
<& PowerDNA Explorer
File HNetwork Wiew Help
| 8]0 e8| ®
Jh
¢ B HostPC E
o g IOM_19675 | MName: ||oM_20977
& |9 lom_20877 | Model: 1008
| PAfVer: 1.7.6
| s 20077
MacC: 00:0C:94:00:51:C1
e 10,102 226,67
Mode:  Configuration
Figure 3-10 Example of IOM Settings Panel for a PowerDNA cube
Name shows the IOM name. It can be changed.
Model shows the model number of the IOM.
FW Ver shows the version of the firmware installed on the PowerDNA cube.
S/N shows the serial number of the IOM.
MAC shows the MAC address. It cannot be changed, and thus is informational
only.
IP Address shows the IP address of the IOM. It can be changed.
Mode shows the mode the PowerDNA cube is in: Initialization, Configuration,
Operation, or Shutdown. These modes are described in the section, IOM
Modes.
& © Copyright January 2021 January 2021 www.ueidag.com
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3.2.7.2 Device Layer
Settings
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3-1 shows the screen for displaying device layer settings.

MEILIBAG =
O I8 st PC :
% oM 19675 i Model: Al-201
% @ 1omM_20877 ‘| Info: A-In, 24 channel
< [0] Al-201 | osm: 0022432
i [1] A-201 i .
S e | Mig. Date: Aug 1, 2004
*[3];_\4_201 Cal. Date: Aug 17, 2004
:| [l Enabled

Figure 3-11 Example of Device Layer Settings for a Layer

Each layer has the following settings.

Model shows the model number of the layer.

Info shows some key features of the layer: A for analog, D for digital, In
for input, Out for output, and a number of channels available.

S/N shows the layer's serial number.
Mfg. Date shows the manufacturing date of the layer.
Cal. Date shows the date of the last calibration done to the layer.

Enabled is a checkbox that, when unchecked, excludes the device from
configuration. The device is excluded from the Store All Configs com-
mand, and the Reload Config command is disabled. Also, the device
appears gray in the tree. All devices are enabled by default.

v
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* Select Network >>Read Input Data to update the Value column of any
layer, as shown below:

-2 PowerDNA Explorer

File HNetwork Wiew Help

olo| B 8 |o%e| |

]
? %Huﬁtopmcma?s ‘| Model: Al-201
? 1OM_20977 Infio: A-In, 24 channel

S OA0T | s, 0022432

:E}i:ggl Mfu. Date:  Aug 1, 2004

< [3] Al-201 55 Cal. Date: Aug 17, 2004

‘| ¢l Enabled
Input Range: -15 - 15 Volts
| Marne | value |

Alnd 0.oaay
Al 00011
Aln2 n.on1a
Aln3 n.o0z1
Alnd 0.0025
Alng 0003
AlnA non3d
AlnT n.o03g
Alng 0.0043
Alng 0.0048
Aln10 0.o0a3
Aln11 n.onar
Alnt2 0.0062
AlnT3 0006
Aln1d 000w
Aln1a 0.00vE
AlnT6 0.008
Aln17 0.0085 |
Aln18 nnneq i

Figure 3-12 Screen from Network >> Read Input Data

At the screen shown above, you can add/edit channel names. After editing
names, choose Network >> Store Config to save changes to the layer. This is
true for all layers.

Also, if you have changed a configuration value, but have not chosen Network
>> Store Config to save them, previous values can be re-read from the layer,
using Network >> Reload Config.

Al-205 and Al-225 layer screens are same as the Al-201 layer, but with different
input ranges and number of channels.

In addition, digital and analog output layers have settings specific to their layer
types.

3.2.8 Digital Input/  We'll use the DIO-405 as an example to start with, then show how the DI-401,
Output Layer DO-402 and DIO-403 are different.

Settings
NOTE: Use Network >> Read Input Data to see immediate input values in Input
tabs. Use Network >> Store Config to save values to the layer.
& © Copyright January 2021 January 2021 www.ueidag.com
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Glis

AR

© B fostPc
¢ B 1om_20877
<@ [0] DIO-405

Madel: DID-405
Info: D-In/Out, 12 input 7 12 output lines
SIN: 0023192

Mfg. Date: Jan 21, 2005
Cal. Date: Jan 21, 2005

[¥] Enabled

Reference: 240 |4

0 Level: 72 |w

1 Level: 168 | v

Output
Mame [ walue

Dot 2 0
DOut! 3 1]
Dout1 4 1]
Doutl s 1]
DOut! B 1 |
Doutl 7 o
Dout1 g
Doutt 9
Doutz0 1]
Dout21 1]
Dout22 a
Dout23 1]

Figure 3-13 Example DIO-405 Layer Inputs
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File Network View Help
(o1oi]
olo & ©ele
? %%%‘;ﬁmw | Model:  DIO-405
< [0]DIO-405 || Info: D-InfOut, 12 input f 12 output lines
| osm: 0023192
‘| Mfg.Date: Jan 21,2005
| calDate: Jan 21,2005
.| [V Enabled
Reference: [24.0 | ¥
| oLever ——7 1 72 | v
| level: == 165 ¥

[(nput_| Output [ Initialization | Shutdown |

[ Mame [ wvaiue |
DOut! 2
DOut! 3
DOut! 4
DOut! &
DOUt1
DOutt 7
DOut!
DOut! 9
DOutz0
DOtz
DOutaz
DOtz

olo/olo

ooolo/daala

Figure 3-14 Example DIO-405 Layer Outputs

Reference is a reference voltage.

0 level/1 level are hysteresis values described fully in the DIO-401/2/5 section
of this manual.

Input/Output/Initialization/Shutdown tabs switch between settings for init and
shutdown states, as well as operation mode configuration, and display of cur-
rent data.

All tabs contain the following columns:

¢ The unnamed first column contains the channels.
* Name is a user-defined string.

* Value contains 0 or 1. It is a drop-down menu for output channels allow-
ing you to select 0 or 1.

The DI-401 layer just has Reference and 0 and 1 Level controls, and Input tab.
The DO-402 layer just has Output, Initialization, and Shutdown tabs; no Refer-
ence value or Level sliders.
The DIO-403 layer is different because it groups 8-bits at a time into ports, and
three ports into two channels. For the sake of abstraction in PowerDNA
Explorer, we'll call all the ports channels.

© Copyright January 2021
United Electronic Industries, Inc.

v

January 2021 www.ueidag.com

508.921.4600

35



+Z PowerDNA Explorer

File HNetwork View

Help

DNA-PPCx PowerDNA Cube
Chapter 3
PowerDNA Explorer

olo) 8 ©

s

o 8 Hostpe
& @ 1oM_20977

-2 PowerDNA Explorer
File Network View

< [0] DIO-403

o

Help

| cal.Date: Nov 30,0002

Maodel: DIO-403
Info: D-In/Out, 48 channel {6 ports of §)
SH: 0021391

Mfy. Date: MWow 30, D002

[¥] Enabled

| mMame [7[e[s[4f3[2][1]0]
DIo0 gjojojojojo|o|f0
DI g(ojojojojoof0
DIOZ gjojojojojo|of0
DIO3 gjojojojojo|o|f0
CilC4 o ojojojojoon
DIoA gjojojojojo|o|f0

Figure 3-15 Example of DIO-403 Layer Inputs

oo B8] ©

cli=

oo

@ B HogtPo
o @ 10M_20877

< [0] D1O-403

Model: DIO-403
Info: D-In/Out, 48 channel {6 ports of 8)
SH: 0021391

Mig. Date: Mow 30, 0002
Cal. Date: Now 30, D002

[+] Enabled
et Ot | Configiation | niiakzation | Shifdown |
| mame |7/@[s]4]al2]1]n]
Dlon [ o o o o
DIO1 ] o o o
Doz (I ) T
DIO3 [ oo o
DI04 ] oo o
DIOS ] o o o o

Figure 3-16 Example of DIO-403 Layer Outputs

Input/Output/Configuration/Initialization/Shutdown tabs switch between
settings for init and shutdown states, as well as operation mode configuration,
and display of current data.

Input/Output tabs get/set the current input/output values. They contain the fol-
lowing columns:

e The unnamed first column contains the channels.
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Name is a user-defined string.

7 through 0 contain the values 0 or 1. For the output tab, they are
checkmarks for output channels allowing you to select 0 (unchecked) or
1 (checked).

Fli=

b 6[e

@ 3 HostPoC
o {3 10m_20877
< [0] DIO-403

-2 PowerDNA Explorer
File Hetwork View Help

Model: DIO-403
Info: D-In/Out, 48 channel (6 ports of 8)
| sm: 0021391
Mfy. Date: Hov 30, 0002
Cal. Date:  Mowv 30, D002
[¥] Enabled
mput | Output | Configuration | ntalizatin | Shutdown |
| Name [7|@|s]afal2[1]an]
[S][s1] [ o o o o
DIO1 ] o o o
DIO2 ] o o o
DIo3 (I )
DI04 [ oo o
DIOS ] o o o

Figure 3-17 Example of DIO-403 Layer Outputs

I

S 6] ]t

G B Hastpe
% @ 1om_20977
< [0] DIO-403

Maodel:

| Info:

| osm

Mfy. Date:
| cal.pate:
|| ¥ Enabled

Configuration

DIO-403

D-In/Out, 48 channel {6 ports of 8)
0021391

Mov 30, 0002

Mov 30, 0002

| Mame | In | Out|
DI00 CHES
DI01 CHES
DIoz wm O
D03 m | O
DI04 m | O
DIOS | O

Figure 3-18 Example DIO-403 Layer Configuration

Configuration tab gets/sets the current input/output directions per port. It con-
tains the following columns:

v
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¢ The unnamed first column contains the channels.
* Name is a user-defined string.

¢ In/Out contains toggle switches to select whether the channel is to be
used for input or for output.

-2 PowerDNA Explorer

File HNetwork View Help

ol 66 B[

@ B Hostpo :
@ @ 10M_20077 | Model:  DIO-403
< [0] DIO-403 §§ Info: D-In/Out, 48 channel (6 ports of 8)
| sm: 0021391
| mfg. Date: MNow 30, 0002
| calDate: Mow 30,0002
/| ¥ Enabled

Initialization

| mame | Mode |
DIOD Input
DIOT Input
DIc2 Output
DIC3 Inmit ¥
DIC4 Input

DIOS
|output

{ S

R

OO EICC e
L=
I O O 25
o
T Y 5

N T =

— |

I 5

Figure 3-19 Example DIO-403 Layer Initialization

Initialization/Shutdown tabs allow you to set a port as input or output, and set
output values. They contain the following columns:

¢ The unnamed first column contains the channel names.
¢ Name is a user-defined string.
* Mode specifies whether the channel is input or output.

e 7 through 0 contain the values 0 or 1. They are checkmarks for output
channels that allow you to select 0 (unchecked) or 1 (checked).
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3.3 Analog We'll use the AO-302 as an example.
Output Layer
Settings NOTE: Use Network >> Read Input Data to see immediate input values in Input

tabs. Use Network >> Store Config to save values to the layer.

-2 PowerDNA Explorer

File Hetwork View Help

CAUILIEAL =

B Host PC
< [0] A-201 i Info: A-Out, 8 channel
& [1] Al-201 | sm: 0021031
< 2] A0-302 :

Mfyg. Date: Dec 1, 2003
Cal. Date: Jan 19, 2004
[¥] Enabled

Output Range: |-10- 10 Volis ¥

(Output | Initialization | Shutdown |

o @ IoM_20877

| Mame Yalue |
AQUTD - =) 1 0.0
40Ut I = 0.0
e r B 0.0
A0ut3 r B 0.0
A0Utd r 7 0.0
AQUtE I = 1 0.0
AQULE - e 1 0.0
s0ut7 r B 0.0

Figure 3-20 Example AO-302 layer

You can change output, initialization, and shutdown values. You can also
change Output Range using the combo box, and this only affects values dis-
played in initialization and shutdown tabs. You can then choose Network >>
Store Config to apply all changes to the layer.

Output Range is a popup allowing you to choose between -10...0V, 0...+10V,
and -10...+10V.

Output/Initialization/Shutdown tabs switch between settings for init and shut-
down states, as well as operation mode configuration.

The Output, Initialization and Shutdown tabs contain the channel list table,
which has the following columns:

¢ The unnamed first column contains the channel names.
¢ Name is a user-defined string.

¢ Value contains a slider to set the voltage to output from the channel and
the numerical voltage value, which you can input directly. The actual
voltage depends on the selected output range.
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We'll use the Al-201 as an example to start with. The Al-202 and AI-205 are
similar.

NOTE: Use Network 2Read Input Data to see immediate input values in Input
tabs. Use Network 2Store Config to save values to the layer.

v e

os

@ B HostPC
% 1O 19675 Model: Al-201
@ |OM_20877 Info: A-In, 24 channel
(0] A-201 SIN: 0022432
<& [1] A-201
Mfg. Date: Aug 1, 2004

< [2] A-201 4. Bates - Aug 1,
< (3] A-201 Cal. Date: Aug 17, 2004

Gl

[ Enabled
Input Range: -15 - 15 Volts

| Hame | Walue |

AlnD n.ooar

Alnt 0.0011

Aln2 0.0016

Aln3 00021

Alnd 0.00245

Alng 0.003

AlRE 0.0034

AlnT 0.0039

Alng 0.0043

AlnS n.004a

Alnt 0 0.00453

Alnt 1 0.0057

AlnT 2 0.0062

Alnt 3 0.0066

Alntd 0.0071

AlnT A 0.0076

Aln A 0.008

Aln1 T 0.00845 |
Alnt 8 nnneg >

Figure 3-21 Example Al-201 layer

Input Range shows the specified input range. It cannot be changed, and thus is
informational only.

The Data table contains the values currently coming into the device. The table
is initially blank until you invoke Refresh Data, unless auto-refresh is activated
in the preferences dialog. The table has three columns:

¢ The unnamed first column contains the channel names.
* Name is a user-defined string.

¢ Value shows the current value.
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3.5 Counter/ We'll use the CT-601 as an example.
Timer Layer
Settings
- PowerDNA Explorer
File HNetwork Yiew Help
ole) @) 0 b%s| |5
¢ B Host o :
<+ [0] CT-R01 §§ Infio: Counter/Timer, 8 units
| sm: 0021169
Mig. Date: Jun 4, 2004
Cal. Date: Jun 4, 2004
[v¥] Enabled
Counter 0 mode: |Quadrature - | | Start | [
Min. Gate Pulse Width: 0| psec. [_] Input Pre-inversion m
Min. Clock Pulse Width: 0| psec. [_] Gate Pre-irversion
[_] Output Post-imversion
Relative Position: counts
Counter 1 mode: | Quadrature | | Start |
Min. Gate Pulse Width: 0| psec. [_| Input Pre-inversion |
- | — . _ -
Figure 3-22 Example CT-601 layer
The CT-601 layer has 8 counters. Each counter can be set to one of four differ-
ent modes: Quadrature, Bin Counter, Pulse Width Modulation (PWM), or Pulse
Period. When you change the mode of a counter using the mode combo box,
the controls for that counter will change to those appropriate for the mode.
Counter 0 mode: |Quadrature Start
Min. Gate Pulse Width: 0| psec. [_| Input Pre-imversion
Min. Clock Pulse Width: 0| psec. [_| Gate Pre-inversion
[_] Output Post-inversion
Relative Position: counts
Figure 3-23 Example Quadrature controls
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Counter 0 mode; | Bin Counter Start

Min. Gate Pulse Width: | IZI| psec. [ Input Pre-inversion
Min. Clock Pulse Width: | IZI| psec. [ | Gate Pre-inversion

Prescaler Yalue: 33| [_| Qutput Post-inversion
[_] Use External Clock

Counter Yalue:

Figure 3-24 Example Bin Counter controls

Counter 0 mode: | Py - Start
Duty Cycle: 50) %  [_] Output Post-inversion

Output Fregquency: 1000| Hz (Actual Freq. = 1000 Hz)

Figure 3-25 Example Pulse Width Modulation (PWM) controls

Counter 0 mode: | Pulse Period Start

Min. Gate Pulse Width: 0| psec. [ Input Pre-inversion
Min. Clock Pulse Width: 0| psec. [_| Gate Pre-imversion
Period Counter: 1] [_| Output Post-inversion

Positive Count/Period: Frequency: Hz

Nenative Count Parind:
Figure 3-26 Example Pulse Period Controls

After setting the configuration for a counter, you can choose Network 2Store
Config to store the settings on the device. Clicking the Start button will also
write you configuration to the layer.

Clicking the Start button for a counter will start that counter on the layer. The
Start button will turn into a Stop button, and the other controls for that counter
will become disabled until you click Stop. While the layer is running, you can
choose Network->Read Input Data to retrieve runtime values from the counter,
which will display in the read-only text field(s) of the counter control panel.
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@ B Hostpo
& @ 10M_20030
< [0] CT-601

Model: CT-601
Info: Counter/Timer, 8 units
SN: 0021169

Mfg. Date:  Jun 4, 2004
Cal. Date: Jun 4, 2004
[#l Enabled

Counter 1 mode: |Bin Counter - | | Stop

Min. Gate Pulse Wicth: Ijl HSec.
Min. Clock Pulse Width: 0| psec.
Prescaler Value:

Counter Value: 1773034

[ Input Pre-inversion
[ Gate Pre-inversion
1 Output Post-inversion
[ Use External Clock

Counter 2 mode: |Quadrature v| | Start

\l

Figure 3-27 Example of Started Counter

v
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Chapter4 The PowerDNA Core Module

The top two slots of any 5- or 8-slot cube are occupied by the Core Module.
The Core Module consists of a CPU and peripheral devices (RS-232, NIC, SD,
etc). The NIC is either a copper (100BaseT) or a Fiber-optic (10/100Base-FX)
interface. The CPU is either FreeScale ColdFire (DNA-CM) or PowerPC CPU
(DNA-PPC). In addition, an RS-232 port is provided for configuration, and activ-
ity lights for status.

Figure 4-1 PowerDNA Core Module (CPU and NIC)

This chapter focuses on the device architecture of the Core Module — no lay-
ers.

& © %Oi?tyggglt ch:nuﬁ}fyl 2521t e | January 2021 www.ueidag.com
nite ectronic Industries, Inc.
A 4 ' 508.921.4600




DNA-PPCx PowerDNA Cube
Chapter 4
The PowerDNA Core Module

45

4.1 Device The CM controller architecture can be represented as follows:
Architecture
of DNA-CM
5
Motorola
ColdFire CPU
&

Figure 4-2 FreeScale ColdFire Controller Architecture
The core of the system is a FreeScale (formerly Motorola) ColdFire MCF5272
processor. The processor is directly connected to the following components:

¢ Network interface Ml port

¢ RS-232 port

e IrDA port

e 2MB user flash memory

¢ 4MB system flash memory

* 64MB of SDRAM

e Bus bridge

¢ Control logic

 LEDs

e Watchdog timer with real-time clock (battery backed)
Not all components are available for control from the CPU. The CPU can pro-
gram flash memory, set the LEDs, set up the watchdog timer, set the real-time
clock and use 256 bytes of backed-up memory in the watchdog timer chip. All
functions are available at the firmware level only (described in iom.c/iom.h).
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411 Device The PowerPC controller architecture can be represented as follows:
Architecture
of DNA-PPC

e fm—

Freescale
PowerPC

Isolation

Synchronization

Figure 4-3 PowerPC Controller Architecture

The core of the system is a FreeScale PowerPC MPC5200 400MHz processor.
The processor controls the following components:

Network interface Ml port
RS-232 port

SYNC port

4MB system flash memory
128MB of 266MHz DDRAM
Bus bridge

All functions are available at the firmware level only (iom.c/iom.h).

v
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Programming Layer-specific Functions

This chapter describes tools and facilities used for programming module-spe-
cific functions — memory maps for various CPUs, register descriptions, proce-
dures for startup, setting parameters, loading/updating firmware, setting up
triggers, synchronization, and clock lines.

The ColdFire-based CM has the following memory map:

Start

Device Address End Address Size Description

SDRAM 0x0 0x4000000 64MB SDRAM_ADDRESS
Interrupt table 0x0 0x400 1024 Processor address map
Firmware load 0x20000 End address and size depends on
address firmware size
Firmware start 0x20400 First execution instruction of firmware
address
IMM 0x10000000 Memory map register - 1MM_ADDRESS
On-board PLD 0x60000000 |0x61000000 |1MB EXT_SRAM_ADDRESS
Watchdog timer | 0x60008000 ToM wpTIMER — Within PLD access

space
Processor 0x80000000
RAMBAR
User flash 0x90000000 |0x90400000 |4MB FLASHAUX_ADDRESS
memory
Layer — CS2 0xA0000000 |OxAOOFFFFC |1MB EXT_DEV_ADDRESS2
Layer — CS3 0xA0100000 |OxAFFFFFFC |256M EXT_DEV_ADDRESS3
The PowerPC-based CM has the following memory map:
Start

Device Address End Address Size Description

SDRAM 0x0 0x8000000 128MB SDRAM_ADDRESS
Exception table | 0x0 0x3000 12k Processor address map
IMM 0x10000000 Memory map register - tMm_ADDRESS
On-board logic 0xAOOEO000 |OxAOOEFFFC |64kB EXT_SRAM_ADDRESS
Watchdog timer | 0OXAOOE8000 ToM_wpTIMER — Within PLD access

space

Processor 0x80000000
RAMBAR
Layer — CS2 0xA0000000 |OxAOOFFFFC |1MB EXT_DEV_ADDRESS2
Layer — CS3 0xA0100000 |OxXAFFFFFFC |256M EXT_DEV_ADDRESS3
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Start
Device Address End Address Size Description
SDRAM 0x0 0x8000000 128MB SDRAM_ADDRESS
Flash 0xFFCO00000 |OxFFCOFFFF |64kB Parameters (64 sectors)
(parameters)
Flash (firmware) |OxFFC10000 |OxFFEFFFFF |3MB Firmare (3MB — 64kB)
Falsh (U-Boot) OxFFF00000 |OxFFFFFFFF |1MB U-Boot

5.21

Startup
sequence
(DNA-CM-5/8)

Two address ranges are interesting for host software:

Layer Address Space (0xA0000000 — OXxAOOFFFFC and 0xA0100000 —
OXAFFFFFFC). The first address range is dedicated to devices located on CS2
line and accommodates sixteen layers with 64k memory map each. The second
address range is designated for fast devices located in CS3 line and it accom-
modates fifteen devices with 16MB memory map each.

After reset, the processor starts monitor execution from flash memory. The
monitor initializes the processor and the address map, retrieves information
from the parameter sector of the flash memory, and tests system memory and
other system resources.

If “f'wgo” parameter is set to “autorun”, the monitor waits for three seconds for
the user to send Ctrl-A (which is transmitted over the serial interface.) If sent,
the monitor aborts loading firmware into memory and brings up the monitor
command prompt (to load a new firmware version, for example).

Otherwise, the monitor reads the firmware from the flash memory and stores it
in RAM. Then, the monitor executes the firmware.

The following parameters are critical to copy firmware and start it from the
proper address:

fwad: OxFFE40000
fwgo: 0x1

fwsz: 0x100000
fwecp: 0x20000
fwst: 0x20400

These parameters can be reviewed using the “show” command while at the
monitor “#>" prompt.

“fwad” is the initial address where firmware is stored. This address shall be set
before storing firmware or executing it.

“fwgo” defines whether the monitor should load firmware (1) or should display a
command prompt.

“fwsz” defines the size of the stored firmware. Default value is 0x100000 — one
megabyte.

“fwep” defines the address to which the monitor copies firmware from flash
memory. The default is 0x20000. Firmware is compiled to run from this address.
“fwst” defines firmware entry point. Firmware entry point follows vector table
and is located with offset 0x400 from the beginning of the firmware code.
These parameters are pre-programmed at the factory and there is no known
reason for a user to change them.

The monitor command “fwjmp” causes the monitor to load and execute firm-
ware.
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5.2.2 Startup After reset, the processor reads the boot-up sequence located at Oxfffff100.
Sequence This command sequence is a part of U-Boot code. U-Boot initializes all major
(DNA-PPC-5/8) subsystems of the CM including DDRAM and Ethernet interface.

After initializing, U-Boot performs a command list stored in its environment sec-
tor under the bootcmd entry. Standard commands to launch firmware are either
fwjmp or go 0xffc10000, depending on the version of U-Boot installed.

U-Boot then gives up control to the firmware code located at 0xffc10000. Firm-
ware self-expands into the DDRAM, initializes exception table, and starts exe-

cution.

5.2.3 Interfacingto There are two ways to set up CM parameters. The first one is the use of serial
the CM interface and the second one is the use of DagBIOS calls.

Module Using To connect to the serial interface, the user should connect an extender 9-wire
a Serial serial cable to the PowerDNA cube (plug male connector) and your PC COM1
Interface serial port (plug female connector). Some cables have a female-to-female con-
nector. If so, you should use a gender-changer.
Set up your terminal to the proper serial port, 57600 bit rate, no parity, eight
data bits, and one stop bit.
Alternately, using Start2Run...on the Microsoft Windows desktop, type
\Program Files\UEI\PowerDNA\Firmware\mttty.exe Click File->Connect.
Once a connection to the PowerDNA cube is established, tap “Enter” once. The
PowerDNA cube should respond with either a “po>" prompt (this is firmware
prompt) or a “#>" prompt (monitor prompt).
Once you see the “Do>" prompt, you can type “help<enter>” to receive the list of
all available commands.
The following commands are available:
DQ> help
help Display this help message help
set Set parameter set option value
show Show parameters show
store Store parameters (flash) store
mw Write wr <addr> <val> (hex) mw
mr Read rd <addr> (hex) mr
time Show/Set time time [mm/dd/yyyy] [hh:mm:ss]
pswd Set password pswd {user|su}
ps Show process state # ps [value]
test Test something test [test number]
simod System Init/Module Cal simod [routine]
reset Reset system reset [all]
dgping Send DQ ECHO to <mac addr> dgping [MAC|IP]

[ID]mode Set current mode mode {init]|config|oper|shutdown}
log Display log content log [start [end]] -1 = clear
ver Show firmware version ver

devtbl Show all devices/layers devtbl
netstat Show network statistics netstat
One of the most useful commands is “show”:
DQ> show

v

© Copyright January 2021

January 2021

United Electronic Industries, Inc.

www.ueidag.com
508.921.4600

49



name:
model:
serial:
mac:
fwet:
Srv:

ip:
gateway:
netmask:
udp:

DQ> set

Valid 'set'

name:
model:
serial:
mac:
fwet:
sSrv:

ip:
gateway:
netmask:
udp:

DNA-PPCx PowerDNA Cube
Chapter 5
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"IOM 22811"
0x1005

0022811
00:0C:94:00:59:1B
1.2.0.0
192.168.0.229
192.168.0.67
192.168.0.1
255.255.255.0
6334

This command displays current values of every major PowerDNA cube parame-
ter.

To change parameters, use “set” command (type set for “set” command syn-
tax).

options:

<Device name>

<Model id>

<Serial #>

<my ethernet address>
<autorun.runtype.portnum.umports>
<Host IP address>

<IOM IP address>

<gateway IP address>

<netmask IP address>

<udp port (dec)>

For example, to set a new IP address, type:

DO> set ip 192.168.100.100

DQ> store
Flash:

1212 bytes of 1212 stored!

Other parameters can be changed the same way. Once parameters are set,
however, you have to store them into non-volatile flash memory:

CRC=0x8975E34A 01d=0x8975E34A

Configuration stored

DQ>

DQ> reset
Stopping..

DagBIOS (C)

UEI,
Built on 16:39:15 Oct
Initialize uC/0S-II

After parameters are stored, the you should reset the firmware (start firmware
execution from the beginning without full hardware reset):

2001-2004. Running PowerDNA Firmware
1 2004
(Real-Time Kernel v.252)

Configuration recalled
3 device detected

Address

Irg Model Option

Phy/Virt S/N Pri DevN
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0xA0000000 2 205 1 phys 0023115 10 0
0xA0010000 2 205 1 phys 0023117 20 1
0xA0020000 2 205 1 phys 0023119 30 2

Current time: 18:53:45 11/01/2004
IOM: TCP/IP/DQ stack. MAC=00:0C:94:00:59:1B

To perform a full hardware reset, use:
DQ> reset all

The full reset performs a physical reset of the CPU and initiates the whole
startup sequence.

Some commands (mr, mw, set, and store particularly) require entering a
user password. Once the password is entered, these commands become
enabled until firmware reset. There are two levels of password protection avail-
able. The first is user level and the second is super-user level. Super-user level
is currently used only for updating firmware over the Ethernet link.

DQ> pswd user sets up a user level password. First, you’'ll be asked about your
old password and then (if it matches) to enter the new password twice.

DQ> pswd su sets up a super-user level password. First, you'll be asked
about your old super-user password and then (if it matches) to enter the new
super-user password twice.

PowerDNA cubes come with the default password set to “powerdna”.

Some DagBIOS commands require clearing up user or super-user passwords.
Use DgCmdSetPassword() before calling these functions. The PowerDNA API
Reference Manual notes which functions are password-protected.

Another useful command is “devtbl”. This command displays all I/O layers
found and initialized by firmware along with assigned device numbers.

Use these device numbers in host software to address these devices.

Priority tells in which order device drivers are located in the device stack. A
device with a lower priority number receives a shared interrupt first. The firm-
ware sets up device driver priorities when it registers device drivers.

“simod” is a command for system initialization and module calibration.
“simod 0” is used to initialize initial layer parameters — serial number, option,
etc. We do not recommend use of this command in the field.

“simod 1” allows layer calibration. Different layers have different calibration
procedures, explained in respective sections of this document.

“simod 3” allows you to perform factory tests — this is a non-destructive com-
mand.

WARNING: Once you use the “simod 0” command, the layer warranty is

\ void.
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5.2.4 Setting Using the serial interface, you can set up the following parameters:
Parameters

name: <Device name>
model: <Model id>
serial: <Serial #>
mac: <my ethernet address>
fwct: <autorun.runtype.portnum.umports>
srv: <Host IP address>
ip: <IOM IP address>
gateway: <gateway IP address>
netmask: <network mask>
udp: <udp port>

“Name” sets the device name (up to 32 characters)

“Model” sets the device model (factory programmed, do not change). Valid val-
ues are 0x1005 — 100-Base-T five-layer PowerDNA cube, 0x1008 — 100-Base-
T eight-layer PowerDNA cube, 0x1105 — 100-Base-FX (fiber optics) five- layer
PowerDNA cube, 0x1108 — 100-Base-FX eight-layer PowerDNA cube.

“Serial” sets the PowerDNA cube’s serial number (factory programmed, do not
change)

“MAC” sets the PowerDNA cube’s MAC Ethernet address (factory pro-
grammed, do not change)

“fwct” defines the behavior of the monitor upon boot-up. Valid values for “auto-
run” are zero — stay in monitor after initial boot sequence, or one — copy firm-
ware to SDRAM memory location and execute from there. Valid values for
“runtype” are TYPE_IOM=2,

TYPE_AUTO =4 and TYPE_SA=8. For normal operation, use TYPE_IOM.
“portnum” and “umports” parameters are reserved in the current release and
should be set to zero.

“Srv” sets the host IP address. You have to set the host IP address only if raw
Ethernet protocol is in use (used in homogenous IOM networks only.) This
parameter is ignored when the PowerDNA cube is used over the UDP protocol
or from the host.

“IP” specifies the IOM IP address. This is the most important parameter a user
must change to allow the PowerDNA cube to be visible on the network. The
PowerDNA cube responds to every UDP packet containing a DaqBIOS prolog
sent to this address. Since the current release does not support DHCP, the user
should set up the IP address.

“gateway” specifies where the PowerDNA cube should send an IP packet if a
requested IP packet exists outside of the PowerDNA cube network (defined by
the network mask). Ask your system administrator if you use your PowerDNA
cube on the office network.

“netmask” specifies what type of subnet the PowerDNA cube is connected to.
The factory sets netmask to type C IP network — 254 nodes maximum

“udp” specifies what port the firmware should use if a network packet originated
from this PowerDNA cube without a previous request from the host side. If the
PowerDNA cube replies to a DagBIOS packet, it uses the source IP address
from the IP packet header and source UDP port from UDP packet header.
Let’s assume that user wants to connect a PowerDNA cube to the dedicated
network (secondary NIC adapter in the host PC).
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Let’s also assume that host IP address on this dedicated network is:
IP address: 192.168.100.28
Network mask: 255.255.255.0
Gateway: ignored
DNS: ignored

Internet Protocol {TCP/IP} Properties d |

eneral

Y'ou can get [P zettings azsigned automatizally if vour netwark, supports
thiz capability. Otherwize, pou need to azk vour nebwork administratar for
the appropriate [P settings.

™ Obtain an IP address automatically

—{% Uze the following IP address:
|F addre=s: I 132 . 168 100 . 23

Subnet maszk: I AR 2BR O ZER 0

Drefault gateway: |

€ Obtain DS senver address autamatically

% Use the following DNS server addresses:

Preferred DMS server I

Alkernate DMS server; I

Advanced...

k. Cancel

Figure 5-1 Changing the IP Address

Set PowerDNA cube address to any address in the range of 192.168.100.1
through 192.168.0.254 excluding 192.168.100.28 — the host IP address.
For example, type:

DQ> set ip 192.168.0.2

Then:
DQ> store

This sequence of commands stores a new IP address in the flash parameter
sector. Then, you have to reset the PowerDNA cube.

PowerDNA cubes come from the factory with IP addresses already preset for
192.168.x.x network. The factory IP address can be found on the label located
on the back of the PowerDNA cube along with factory MAC address.

After the IP address is set, the user can establish communication with the Pow-
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erDNA cube using the PowerDNA Explorer.

How to See the Appendix for this information.
Update
Firmware
Clock and To show and set up the date and time, use the “time” command, as follows:
Watchdog
Access
DQ> time
Current time: 17:39:22 11/01/2004
To set up time of the day, enter:
DQ> time 17:40:00
To set up date, enter:
DO> time 11/03/2004
Date and time are stored in the battery-backed real-time clock chip.
Common The Common Layer Interface is the protocol used in a PowerDNA cube for
Layer communication between the IOM and its layers.
Interface
Channel List A channel list specifies what channels and in which sequence each should be
acquired/output. Every layer has its own specific set of channel list flags. The
firmware takes care of this hardware dependency. Please see the specific layer
description to find out what channel list flags are supported.
Users should use the following flags, generalized for all layers.
// Channel list entries definition - lower 16 bits are reserved for
channel number
// gain and special, module-specific settings
#define DQ LNCL NEXT (1UL<<31) // channel list has next entry
#define DQ LNCL INOUT (1UL<<30) // input or output subsystem
#define DQ LNCL SS1 (1UL<<29) // subsystem (high)
#define DQ LNCL SSO (1UL<<28) // subsystem (low)
#define DQ LNCL_IRQ (1UL<<27) // fire IRQ
#define DQ LNCL NOWAIT (lUL<<26) // execute this step but don't
o o // wait
// for the next CV
#define DQ LNCL SKIP (1UL<<25) // execute this step and discard
- - // data
// for the next CV
#define DQ LNCL CLK (1UL<<24) // wait for the next channel list
/ clock
#define DQ LNCL CTR (1UL<<23) // clock counter once
#define DQ LNCL WRITE (1UL<<22) // write to the channel but not
B B // update
#define DQ LNCL UPDALL (1UL<<21) // update all written channels
#define DQ LNCL TSRQ (1UL<<20) // copy TS along with data (i+=2)
#define DQ LNCL_ SLOW (1UL<<19) // slow down operation

v

© Copyright January 2021

United Electronic Industries, Inc.

January 2021 www.ueidag.com

508.921.4600

54



#define
#define
#define
#define

#define

#define
#define
#define
#define
#define

DQ LNCL GETGAIN (E)  ((
DQ LNCL GETCHAN (E) (E
DQ EXTRACT_ SS (flags) ((
DQ EXTRACT DIR(flags) (
DQ SS DIR(ss, dir) (((s
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DQ LNCL RSVD2 (1UL<<18) // reserved
DQ LNCL RSVD1 (1UL<<17) // reserved
DQ LNCL RSVDO (1UL<<16) // reserved
DQ LNCL DIFF (1UL<<15) // differential mode

There are a few helper macros defined to simplify setting gain and subsystem
flags.

DQ LNCL GAIN(G) ((G & Oxf)<<8) // set gain

E & 0xf00)>>8) // pull out gain

& Oxff) // pull out channel
(flags) & (LNCL_SS1 | LNCL_SS0))>> 28)
((flags) & LNCL INOUT) >> 30)

S

) << 1) | (dir))

The configuration flags serve various functions:

DQ LNCL NEXT - specifies that there is a following channel list entry in the
channel list. A channel list entry without this flag set is considered the last one.
Advanced and ACB functions add this flag automatically

DQ LNCL_ INOUT - specifies whether this is an input or output channel for mul-
tifunction layers

DQ LNCL SS1 - specifies the subsystem to which the channel belongs. Do
not use for single-subsystem layers

DO LNCL SS0 - specifies the subsystem to which the channel belongs. Do
not use for single-subsystem layers

DQ LNCL IRQ - causes the layer to fire an IRQ upon processing this entry.
Required for special real-time cases

DQ LNCL NOWAIT - causes the layer to temporarily “forget” about the CV
clock and start execution of the next channel list entry right after the current one
is completed

DQ LNCL_SKIP - prohibits storing the data specified in this channel list entry
into the data output FIFO or prohibits advancing the data input FIFO pointer.
This flag is used to increase the settling time

DQ LNCL CLK - causes the channel list machine to wait for the next channel
list clock. Normally, the state machine executes the whole channel list on a sin-
gle CL clock.

DQ_ LNCL_CTR - perform a pulse on the selected line. This flag is used for syn-
chronization purposes

DQ LNCL WRITE - write the output to the double-register but do not propagate
the physical signal to the output.

DQ LNCL UPDALL — clock all output channel double-registers to update them
simultaneously. This entry is usually used with the DO LNCL WRITE entry
when the user needs to write data to the output channels sequentially and
update them at the same time. In this situation, the user should use the DQ LN-
CL_WRITE flag for every entry. To update all outputs with previously written val-
ues, the DQ_LNCL_ WRITE flag should be combined with the DQ LNCI UPDALL
flag.

DQ LNCL TSRQ - inserta timestamp into the output data

DQ LNCL_SLOW - double the settling time for this channel

DQ LNCL DIFF - acquire the channel in differential mode (rather than single-
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ended or pseudo-differential)

The channel number occupies the first eight bits of the channel list entry. The
maximum number of channels on one device cannot be larger than 256.

Bits [11...8] contain gain information. The number of gains and the gain are
specific for every layer type. See powerdna.h for layer specific gain macros.

Configuration flags occupy a 32-bit configuration word. The upper part of the
configuration word contains layer-specific flags.

// Standard part (lower 16 bits) of layer configuration word
// Please notice that for multiple-subsystem layers one should pass
// multiple configuration uint32s in config io()

//

#define DQ LN TSCOPY (11L<<18) ///copy timestamp along with the
data

#define DQ LN MAPPED (1L<<15) // For WRRD (DMAP) devices

#define DQ LN STREAMING (1L<<14) // For RDFIFO devices - stream the

//FIFO data automatically

// For WRFIFO - do NOT send reply
// to WRFIFO unless needed

#define DQ LN RECYCLE (1L<<13) // if there is no data taken/

// available
// overwrite/reuse data

#define DQ LN GETRAW (1L<<12) // force layer to return raw

#define DQ LN TMREN
#define DQ LN IRQEN

// unconverted data
11<<11) // enable layer periodic timer

(
(1L<<10) // enable layer irgs
(
(

#define DQ LN PTRIGEDGE1l (1L<<9) // stop trigger edge MSB
#define DQ LN PTRIGEDGEO (1L<<8) // stop trigger edge: 00 -
- // software, 01 - rising,
// 02 - falling
#define DQ LN STRIGEDGE1l (1L<<7) // start trigger edge MSB
#define DQ LN STRIGEDGEO (1L<<6) // start trigger edge: 00 -

// software,
// 01 - rising, 02 - falling

#define DQ LN CVCKSRC1 (1L<<5) // CV clock source MSB

#define DQ LN CVCKSRCO (1L<<4) // CV clock source 01 - SW, 10 -
// HW, 11 -EXT

#define DQ LN CLCKSRC1 (1L<<3) // CL clock source MSB

#define DQ LN CLCKSRCO (11L<<2) // CL clock source 01 - SW, 10 -
/7 HW, 11 -EXT

#define DQ LN ACTIVE (1L<<1) // “STS” LED status

#define DQ LN ENABLED (11L<<0) // enable operations

DQ LN ACTIVE is needed to switch on the “STS” LED on CPU layer.

DO LN ENABLE enables all operations within the layer

DQ LN CLCKSRCO selects the internal channel list clock (CL) source as a time
base. Al-201 supports the CL clock only where the time between consecutive
channel readings is calculated by the rule of maximizing setup time per chan-
nel. If you'd like to clock the CL clock from an external clock source such as
SYNCx line, setthe DO LN CLCKSRC1 flag as well.

DQ LN CVCKSRCO selects the internal conversion clock (CV) source as a time
base. Setting CV clock allows having an equal time period between conver-
sions of different channels. It is mostly used when the user is interested in a
phase shift between different channels.
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The user can select either the CL or CV clock as a time base. If both clocks are
selected, the CL clock is taken as a time base and the CV clock determines the
delay between converting channels (i.e. setting time.)

IS (Isolated Side)

DQ LN STRIGEDGE(O, DQ LN STRIGEDGE1 define the start trigger edge and
source. The source can be either software command or external trigger edge.
DQ LN PTRIGEDGEO, DQ LN PTRIGEDGE1 define the stop trigger edge and
source. The source can be either software command or external trigger edge.
DQ LN TSCOPY — copy timestamp at the end of every channel list

DQ LN MAPPED - set this flag to declare DMap mode

DO LN STREAMING - set this flag to declare ACB mode

DQ LN RECYCLE - this flag affects output operation. If this flag is set and layer
does not receive output data, it will recycle old data until new data is available;
otherwise, the layer will stop at the last value output

DQ LN GETRAW - tells the layer to return uncalibrated unconverted data. This
flag makes sense only for layers with software calibration (Al-225, for example).
Moving calibration and conversion of data to host unloads IOM processor

DQ LN TMREN - use a real-time timer to retrieve data from the PowerDNA
cube. When this mode is selected, the firmware programs the layer to store one
channel list worth of data in the buffer. On a timer tick, the firmware transfers
this data from the layer output buffer to the packet. This function is used when
the hardware allows only a selected set of update rates, but the user needs
something in between. For example, Al-225 can convert data with fixed fre-

quency equal 6.875Hz * 2", where n = [0...9]. To receive an exactly 500Hz data
stream from this layer, one should specify that this layer be updated upon a
timer tick.

DQ LN IRQEN - use interrupts to retrieve data from the layer output buffer via
packets. This is preferable mode of operation.

5.4.3 EEPROMUser Every /O layer has an E2PROM chip that contains 2048 bytes of layer-specific
Area Access information.
Model and option numbers identify every layer. The model number is hard-

coded inside layer logic and option numbers are stored inside E2PROM.

E2PROM is divided into certain access areas (some of them can be missing in
different layer types):
typedef struct {
DOQEECMNDEVS ee;
DQCALSET xxx calset;
DQOPMODEPRM xxx opmodeprm;
DQINITPRM xxXx initprm;
DQSDOWNPRM xxx sdownprm;
DOQCNAMES xxx cname;
} DEVEEPROM xxx , *pDEVEEPROM xxx ;

The first part of the layer E2PROM is common device information defined as:
typedef struct {
/* header is standard for all devices */
/* superuser access */
uintl6e model; /* device model to verify EEPROM identity */
uintlé option; /* device option */
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total; /* total EEPROM size - EEPROM read is expensive
/* if this field <32 or >2048 read all2048 bytes */
sernum; /* serial number - pad to %07d when printing */
mfgdate; /* manufacturing date: Oxmmddyyyy */
/* user access */
caldate; /* calibration date: Oxmmddyyyy */
calexpd; /* calibration expired: Oxmmddyyyy */

/* header is followed by device-specific data structures */

} DQEECMNDEVS,

uint32
uint32
uint32
uint32
uint32

*pDQEECMNDEVS;

CALSET xxx_ contains layer calibration information. Firmware writes this infor-
mation automatically upon entering initialization mode.

OPMODEPRM xxx_contains layer parameters for operation mode. For example,
Al-201 has the following parameters stored:
typedef struct {

chlst[AI201 CHAN]; // channel list - full

conf; // control word - layer API flags
cvelk; // CV clock

clclk; // CL clock

trig; // trigger configuration

} DQOPMODEPRM 201 , *pDQOPMODEPRM 201 ;

This structure varies from one major firmware revision to another.

When the firmware switches the layer into operation mode, it processes stored
configuration information as it would process configuration parameters received
from host. All working fields in the internal device information structure are filled
and the unit is ready to switch into operation mode. By programming the DQOP-

MODEPRM structure ahead of time and storing it into E2PROM, you can avoid
programming the IOM every time before switching into operation mode.
INITPRM xxx contains initial I/O directions and output levels. The firmware
sets up the direction and the level on every output line on entering initialization
state.

SDOWNPRM xxx__contains final /O directions and output levels. The firmware
sets up the direction and the level on every output line on entering shutdown
state.

CNAMES xxx_ contains channel names. The length of the channel names
depends on the layer type. Only 512 bytes are allocated for channel names.
Thus, Al-205 layer (four channels) can have channel names as long as 32 char-
acters while DIO-403 channel names (48 channels) cannot be longer then 10
characters.

There is a set of functions written to read, write, and store these parameters

into E2PROM. Functions DgCmdGetParameters () /DgCmdSetParame-
ters () access modal parameters, while DgCmdSaveParameters () stores

parameters into EZPROM.
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Setting up triggering, synchronization, and clocking lines
Most PowerDNA layers have the following interconnection diagram:

DgAdvAssignSyncx()

TMRO
TMR1

CLIN
CVIN
CLOUT

Cv ouT
Start Trig
Stop trig
Time Stamp

Figure 5-2 CM Interconnection Diagram

¢ DIOO/CLKIN - pin 3 on the FJIO1 DB-37 connector. By default, this pin
is an input, connected to the ISO_EXTO synchronization line and
through this line to the NIS logic

¢ DIO1/TRIGIN — pin 4 on the FJIO1 DB-37 connector. By default this pin
is an input, connected to the ISO_EXT1 synchronization line and
through this line to the NIS logic

¢ DIO2/CLKOUT - pin 22 on the FJIO1 DB-37 connector. By default this
pin is an output connected to the ISO_INTO line from the NIS logic
The PowerDNA API exposes six specially designated functions to control these

DIO O
pin 3 (CLKIN) _ EXTO
IS Logic
DIO 1 EXT1r
in 4 (TRIGI
pin 4 (TRIGIN) _ INTO!
DIO 2 INT1
pin 22 (CLKQUT
- -
DgAdvAssignlsoDio()
selects direction, level,
and connection between
signals
DgAdvSetClockSource()
DgAdvSet TriggerSource()
lines, as follows:
: : © Copyright Janugry 2021 . January 2021
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¢ DgAdvSetClockSource ()

This function selects external clock source for CL (or CV) clock. The
clock can be selected from internal sources, EXTx lines (signals from
the isolated side), and SYNCx interface signals (inputs)

* DgAdvSetTriggerSource ()

This function selects external clock source for start and stop trigger.
Clock can be selected from internal sources, EXTx lines (signals from
the isolated side), and SYNCx interface signals (inputs)

* DgAdvAssignIsoDio ()

This function selects direction and signal assignment for external DIO
line. EXTO0/1 lines are assigned to DIO0/1 lines when DIO lines are in
the input state.

* DgAdvAssignIsoSync ()

This function selects signal assignment for INT lines. This function
allows selecting what signal from isolated side of the layer logic will be
assigned to INTx lines. Signals can be selected from internal clock
sources and SYNCx lines.

* DgAdvAssignSyncx ()

This function selects a signal for each of the SYNCx lines. When a
SYNC line is selected, it switches to the output state. All other layers “lis-
ten” to this command on the system bus and release that SYNC line
from use (switch to the input mode). This organization prevents two lay-
ers from driving the same line.

* DgAdvWriteSignalRouting ()

This function writes and activates selected signal routing. This function
transfers created configuration to the cube and activates it. Cube sends
current synchronization configuration as a reply.

NOTE: Please note that to take advantage of using external clocks for the layer
clock and/or trigger, the source should be selected as external. This
means that, in clocking configurations, the following bits should be set
up:

DQ LN CLCKSRC1l - external CL clock is selected
DQ LN STRIGEDGEl - external start trigger is selected
DQ LN PTRIGEDGEl - external stop trigger is selected

If internal sources are selected for those signals, all external signal configura-
tions do not affect layer clocking.

The same interface applies to the CPU layer. The CPU layer has one external
input and one output routable to the SYNCx interface as well as multiple clocks.
Itis possible to include an IEEE 1588 implementation with an atomic clock (1us)
resolution in the future.
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5.5 Register Map All CTU registers are located at addresses starting at Base+D0 CLI CTUxS,

and where x is the CTU number 0-7. The I/O FIFO uses the standard PowerDNA
Description FIFO locations starting at Base+0x1800.
Register Offset Name Description
DQ_CTU_STR CTU status Counter/timer status register contains status bits related to CTU
register functionality. (read)
DQ_CTU_CTR CTU control Counter/timer control register contains control bits related to CTU
register functionality. (write)
DQ_CTU_CCR |CTU counter Counter/timer Counter Control register — defines mode of the
control register  |operation of the counter and prescaler. (write)
DQ_CTU_PS Prescaler Divider |Program prescaler divider (PS) (default value — 0) and read back
current value of the prescaler counter. (read/write)
DQ_CTU_CR Count Register  [Current value of the count register. (read)
DQ_CTU_LR Program Load Write access sets new value of the load register LR also copying
Register the same value into the count register CR. (write)
DQ_CTU_IDBC |Clock Debouncing |Program input clock-debouncing register IDBC. CTU will expect
Register input clock to remain stable for the specified number of 66MHz
clocks before processing/ qualifying it. (write)
DQ_CTU_IDBG |Gate Debouncing |Program input gate-debouncing register IDBG. CTU will expect
Register input gate line to remain stable for the specified number of 66MHz
clocks before processing/ qualifying it. (write)
DQ_CTU_PC Period Count Period count register PC is used in measurement modes when
Register averaging for the multiple periods is required because of the high-
speed or unstable nature of the incoming signal. Results of the
measurement are accessible only after specified number of periods
on the incoming signal are detected. (read/write)
DQ_CTU_CRH CTU Capture Read: Provide access to the capture register high. Write: Set value
DQ_CTU_CRO Register High of the compare register 0. (read/write)
DQ_CTU_CRL CTU Capture Read: Provide access to the capture register low. Write: Set value
DQ_CTU_CRf Register Low of the compare register 0. (read/write)
DQ_CTU_TBR Time Base TBR defines time-base divider for the time-based capture modes.
Register Bit 31 (MSB) of the TBR. (write)
DQ_CTU_FCNTI |Input FIFO Count |CTU Input FIFO — FIFOO Count. (read)
Register
DQ_CTU_FIRQI |Input FIFOIRQ |CTU Input FIFO — FIFOO IRQ. (write)
Level
DQ_CTU_FDTI |Input FIFO Data |CTU Input FIFO — FIFOO Data In. (write)
Register
DQ_CTU_FCNTO |Output FIFO CTU Output FIFO — FIFO1 Count. (read)
Count Register
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Register Offset Name Description
DQ_CTU_IRQO |[Output FIFO IRQ |CTU Output FIFO — FIFO1 IRQ level - reserved. (write)
Level
DQ_CTU_FDTO [Output FIFO Data |CTU Output FIFO — FIFO1 Data Out. (read)
Register
DQ_CTU_ISR Interrupt Status ISR shows current status of the enabled interrupts. (read)
Register
DQ_CTU_IER Interrupt Enable [IER is used to specify specific interrupt conditions should generate
Register an interrupt. (write)
DQ_CTU_ICR Interrupt Clear ICR allows clearing of “fired” interrupt bits. If interrupt condition
Register persists, interrupt will be fired again. (write)
DQ_CTU_FDDO |Output Data FIFO |FDDO is a reserved register used for the time sequencer version of
Register CTU implementation. (write)
DQ_CTU_TESTO |[Test Register 0 |TESTO is a reserved test read-only register. In current
implementation, read from TESTO returns 0x01234567. (read)
DQ_CTU_TEST1 |[Test Register 1 TEST1 is a reserved test read-only register. In current
implementation, read from TEST1 returns 0OXABCD0123. (read)

5.6 Register

The following table shows Counter/Timer Units 0-7 registers with 0x80 offset
increment representations.

0x2000-0x207C DQ_CLI_CTUOS CTUO 1/O registers
0x2080-0x20FC DQ_CLI_CTU1S CTU1 /O registers
0x2100-0x217C DQ_CLI_CTU2S CTU2 1/O registers
0x2180-0x21FC DQ_CLI_CTU3S CTU3 /O registers
0x2200-0x227C DQ_CLI_CTuU4S CTU4 I/O registers
0x2280-0x22FC DQ_CLI_CTU5S CTUS /O registers
0x2300-0x237C DQ_CLI_CTUBS CTUSG /O registers
0x2380-0x23FC DQ_CLI_CTU7S CTU7 I/O registers

This section lists bit descriptions for various status registers.

Descriptions

0x2000 RD — CTO_STR - CTUO Status Register

The CTU Status register is used to report current operational status of the
counter/timer unit via dedicated bits for every status condition reported. The
Status register mirrors some of the ISR (interrupt status register) bits, but it

62

reports current status while ISR reports latched status of the “fired” interrupts

January 2021 www.ueidag.com

& © Copyright January 2021
United Electronic Industries, Inc.
508.921.4600

V¥



v

DNA-PPCx PowerDNA Cube

Chapter 5

Programming Layer-specific Functions

Bit Name Description Reset

31 |DQ_STR_EN When read as 1 indicates that CR is enabled in CTO_CTR 0
DQ CTR EN bit.

30 |DQ_STR_BUSY When read as 1, indicates that CR is counting or O if current 0
counting operation is complete

29 |DQ_STR_CROL When read as 1, indicates that current value of CR < CR0O 0

28 |DQ_STR_CROGE |When read as 1, indicates that current value of CR >= CRO 0

27 |DQ_STR_CR1 When read as 1, indicates that current value of CR >= CR1 0

26 |DQ_STR_INO Report current value of direct input pin 0

25 |DQ_STR_GTO Report current value of direct gate pin 0

24 |DQ_STR_IN1 Report current value of de-bounced input pin 0

23 |DQ_STR_GT1 Report current value of de-bounced gate pin 0

22 |DQ_STR_IHL When read as 1, indicates that 1-0 transition was detected on the 0
input pin since last read from CTx_STR. This bit will be
automatically cleared after each read.

23 |DQ_STR_ILH When read as 1, indicates that 0-1 transition was detected on the 0
input pin since last read from CTx_STR. This bit will be
automatically cleared after each read.

22 |DQ_STR_GHL When read as 1, indicates that 1-0 transition was detected on the 0
gate pin since last read from CTx_STR. This bit will be automatically
cleared after each read.

19 |DQ_STR_GLH When read as 1, indicates that 0-1 transition was detected on the 0
gate pin since last read from CTx_STR. This bit will be automatically
cleared after each read.

18 |DQ_STR_OU Report current value of output pin 0

17 |DQ_STR_IRQ Read as 1 if interrupt was requested 0

16 |DQ_STR_CRH Report 1 if data is available in CRH 0

15 |DQ_STR_CRL Report 1 if data is available in CRL 0

14 |DQ_STR_IFE Report 1 if input FIFO is empty 0

13 |DQ_STR_IFH Report 1 if input FIFO is at least 7 full 0

12 |DQ_STR_IFF Report 1 if input FIFO is full 0

11 |DQ_STR_OFE Report 1 if output FIFO is empty 0

10 |DQ_STR_OFH Report 1 if output FIFO is at least % full 0

9 |DQ_STR_OFF Report 1 if output FIFO is full 0

© Copyright January 2021
United Electronic Industries, Inc.

0x2000 WR — CTO_CTR — CTUO Control Register

The CTU Control register is used to set and control some parameters of the
operation mode of the counter/timer via specific bits and bit fields. Note that the

generic interrupt mask/enable/control/status is reported via layer IER
IMR(0x20), ISR/ICR (0x24) registers. Layer-specific bits are describe

(0x1C),
d later in

the section. Status conditions that lead to the interrupt request are enabled/dis-
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abled via CTx_CTR register.

The following are the DQ CT0_CTR bit descriptions for the CTUO register.

Bit

Name

Description

Reset

31

DQ_CTR_EN

Enable (1)/Disable (0) counter register. When disabled, CR along
with pre-scaler and de-bouncer circuitry, freezes its current
operation, which may be re-enabled by writing a one to the

DQ CTR EN bit.

0

30

DQ_CTR_IFE

Input FIFO enable (1) disable(0). Depending on the operation
mode, when enabled, fetches one 32-bit word from the input FIFO
to the CRO at the same time the counter register is reloaded with LR
value

29

DQ_CTR_IFS

Input FIFO transfer size. Used only when DQ CTR IFE=1.0-1
word, 1- 2 words. Defines one (CRO0) or two words (CRO/CR1) and
is loaded whenever a time "end-of-count" condition is detected

29

DQ_CTR_IIE

Enable (1)/Disable (0) inversion of the input pin. Value of the pin is
inverted at the input before debouncing circuitry

28

DQ_CTR GIE

Enable (1)/Disable (0) inversion of the gate pin. Value of the pin is
inverted at the input before debouncing circuitry

27

DQ_CTR OIE

Enable (1)/Disable (0) inversion of the output pin. When enabled —
output pin polarity is inverted at the last stage of creating the output

26

DQ_CTR_OU

Current value of the output pin in GPIO mode (valid if D0 CTR EN
bit=0and DO CTR GPIO=1)

25

DQ_CTR_OFE

Output FIFO — enable (1)/disable(0). Depending on the operation
mode, when enabled, copies one or two 32-bit words from the input
CR or CRH/CRL into the output FIFO when counter reaches end of
count condition

24

DQ_CTR_CLFI

If this bit is set during write to CTR, all input paths will be cleared
(CRH/CRL and input FIFO), FIFO will contain 0 samples, and CRH/
CRL will be set to 0.

Reset input FIFO before initiating any HOST->CTU transfers

23

DQ_CTR_CLFO

If this bit is set during write to CTR, all output paths will be cleared
(CRO, CR1, LR and output FIFO), FIFO will contain 0 samples, and
all registers affected will be set to 0. Reset output FIFO before
initiating any CTU2HOST transfers

22

DQ_CTR CLR

If this bit is set during write to CTR, CTUXx will be reset to the default
state, and all registers/FIFO will be cleared

© Copyright January 2021
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Bit Name Description Reset
21 |DQ_CTR_GPIO If this bit is set, GPIO operation of the "clkout" pin is enabled 0
DQ_CTR_EN | DQ_CTR_GPI | DQ_CTR_OU clkout
O
0 0 X Remains in a
last state
0 1 0 0
0 1 1 1
X X Defined by the
current CTU
mode
20-0 Reserved 0

0x2004 WR — CTO0_CCR - CTUO Counter Control Register

The CTU Counter Control register is used to set current mode for the counter
and pre-scaler.
The following table lists the CTO_CCR Bit descriptions.
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Bit

Name

Description

Reset
State

31

DQ_CCR_RE

Enable re-load ot the CR by the value loaded in LR when it reaches
end of count. End of count is limited by one of the combinations of
DQ CCR_EC2/1/0 bits

0

30-
28

DQ_CCR EC2
DQ_CCR_EC1
DQ_CCR_ECO

Set end of count mode:

(0)000 - DO _EM CRO, end, when it reaches CRO (CR=CRO0)
(1)001 — DO EM CR1, end, when it reaches CR1 (CR=CR1)
(2)010 - Do _EM FFF, end, when it reaches OxFFFFFFFF

(3)011 —DQ_EM PC, end, when X periods of the signal are captured.
X is defined via CTx_PC (0x2018) register. In width (1/2 period)
measurement mode end, when positive part of the input signal is
captured.

(4)100 - DQ_EM TBR, end, when the time-base counter reaches 0.

Note: All other modes are reserved for future use and will be
recognized as a mode 0

27

DQ_CCR_CRM3
DQ_CCR_CRM2
DQ_CCR_CRMf1
DQ_CCR_CRMO

Set counter mode:

(0x0)0000 — Do cM CT counter (CR acts as a standard count-up
counter, 66MHz base clock used as a PS source)

(0x8)1000 — Do _cM ECT counter (CR acts as a standard count-
upcounter, debounced CLKIN clock used as a PS source)

(0x9)1001 — DO _CM HP capture %2 period mode (CR captures %2
period of the input signal starting from the rising edge of the de-
glitched input and copies it into CRH).

(0xA)1010 — DO _CM NP capture full period (CR captures length of
the full period, copies positive part of the period into CRH and
negative (low) into CRL, if CTx_PC > 0 — continue this process
increasing CRH/CRL for the length of positive/negative part of every
period

(0xB)1011 —DQ CM QE quadrature encoder mode
(0x4)0100 — DO _CM_TCT same as 0x0 but with trigger
(0xC)1100 — DO _CM_TECT same as 0x8 but with trigger
(0xD)1101 — Do CM THP same as 0x9 but with trigger
(OXE)1110 —DQ_CM TNP same as 0x9 but with trigger

Note, that all modes, except mode 0 are using debounced CLKIN
pin as a clock source for the pre-scaler. Trigger source (Harware/
Software) is selected using DO CCR_TRS bit

v
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Name Reset
Bit Description State
23 DQ_CCR_PSG Enable(1)/Disable(0) hardware gate on the prescaler. It enabled, 0
GATE input, when positive, enables pre-scaler counter. Note, that
DQ CTR EN bitin CTR may be effectively used as a software gate,
when DQ CCR PSG =0.
22 DQ_CCR_TRS Select Hardware(1)/Software(0) trigger source for the triggered 0
modes. Hardware-triggered modes will start at low-high transition on
the GATE input. In software trigger mode, DQ CTR_EN bitin CTR
should be used as a trigger (DQ_CTR_EN will be cleared at the end
of the counting operation if CCR_TRS bit is cleared and triggered
mode is selected DQ CM Txx)
21 DQ_CCR_ENC This bit complements DO CCR_TRS bit and works only in a triggered
mode — if set (1), enables auto-clear of the DO CTR_EN bit at the
end of the current operation.
5.6.1 Valid EM/CM Refer to the table below for the possible EM/CM combinations (x — valid mode):
Combinations
for Non-
Buffered
Modes
o - w (14
S |& |k | |8
8 8 g g 8 Notes
DQ_CM _CT X X X x |Use DQ EM CRO for single-clock pulse
DQ_CM_ECT generation, DO EM CR1 for PWM mode,
DQ_CM_TCT DQ EM FFF for wrap-around counter
DQ_CM_TECT
DQ_CM_HP X
DQ_CM_NP
DQ_CM_THP
DQ_CM_TNP
DQ_CM_QE X X X x | For continuous non-buffered operation of QE, it is
recommended you use DQ EM TBR mode, but
disable timebase counter by writing Ox1 to TBR

© Copyright January 2021
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0x2008 WR - CTO_PS - CTUO Prescaler

Set value of the pre-scaler. Prescaler is a 32-bit count-down counter output of

which is used to clock counter register (CR). Source for the prescaler

is auto-

matically selected based on current value of the CCR_CRMXx bits. Note that if
pre-scaler is loaded with 0, it will be by-passed and an input signal will be used
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as an input clock for the count register CR (but GATE pin if used will still affect
the counter).

0x2008 RD — CTO_PS — CTUO Prescaler Current Value
Read current 32-bit value of the prescaler.
0x200C RD - CT0_LR - CTUO Load Register

32-bit value, stored in the load register LR, will be loaded into the main counter
CR at the beginning of each counting cycle.

0x200C RD - CT0_CR - CTUO Count Register Current Value
Current value of the count register, latched at the time of the read.

0x2010 WR - CTO0_IDBC — CTUO Input Pin Debouncing Filter Counter Reg-
ister

Program input clock-debouncing register 32-bit register IDBC. CTUO will expect
input clock to remain stable for the specified number of 66MHz clocks before
processing/qualifying it.

0x2014 WR - CTO0_IDBG - CTUO Gate Pin Debouncing Filter Counter Reg-
ister

Program input gate-debouncing register IDBG. CTUO will expect input gate line
to remain stable for the specified number of 66MHz clocks before processing
qualifying it.

0x2018 RD — CTO_PC — CTUO Current Value of the Period Counter Register
32-bit current value CTUO period count register
CT0_PC

Set CTUO period count register

Period count register (PC) is used in a measurement mode when averaging for
multiple periods. It is required because of the high-speed or unstable nature of
the incoming signal. Results of the measurement will be accessible only after
specified number of periods on the incoming signal are detected. Start of the
period is assumed to be a rising edge of the de-bounced input CLKIN line.

0x201C RD - CT0_CRH - CTUO Capture Register HIGH

This 32-bit register is used to store results of the measurements in ¥z or N
period measurement modes. In N periods (N is defined by the value stored in
the PC register), measurement mode provides accumulated number of 66MHz
counts during the positive part of all periods measured.

0x201C WR — CT0_CRO - CTUO Set Value of Compare Register 0

32-bit compare register zero (CRO) is used to define shape of the output signal.
In all modes except quadrature encoder and measurement modes, counter reg-
ister CR counts up from the value loaded in LR register and output toggles from
low to high when CR=CRO0. Depending on the other configuration parameters
selected, counter may continue count, restart itself, or stop, when value of the
CR reaches value stored in CRO register. CR0O may be used in conjunction with
CR1 for the complex PWM waveform generation
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0x2020 RD — CT0_CRL - CTUO Capture Register LOW

32-bit register is used to store results of the measurements in N period mea-
surement modes. In N periods, (N is defined by the value stored in the PC reg-
ister) measurement mode provides accumulated number of 66MHz counts
during the negative (low) part of all periods measured.

0x2020 WR — CT0_CR1 - CTUO Set Value of the Compare Register 1

32-bit compare register one (CR1) is used to define shape of the output signal.
In all modes except quadrature encoder and measurement modes, counter reg-
ister CR counts up from the value loaded in LR register and output toggles from
low to high when CR=CRO, then output stay high until CRO<=CR<=CR1.
Depending on the other configuration parameters selected, counter may con-
tinue count, restart itself, or stop, when the value of the CR reaches the value
stored in CR1 register. CR1 may be used in conjunction with CRO for the com-
plex PWM waveform generation

0x2024 WR - CTO_TBR - CTUO Time-base Divider Register

32-bit TBR (write-only) register defines time-base divider for the time-based
capture modes.

5.6.2 FIFO Access 0x1800/0x2028 RD — CTO_FCNTI — CTUO Input FIFO Count Register

9-bit, LSB valid, return number of samples available (written from the host to
layer) in the input FIFO of the CTUO.

0x1808/0x2030 WR — CTO_FDTI — CTUO Input FIFO Data Input Register
32-bit write-only register for the input FIFO.
0x1810/0x2034 RD — CTO_FCNTO — CTUO Output FIFO Count Register

9-bit, LSB valid, returns number of samples available in the output FIFO of the
CTUO.

0x1818/0x203C RD — CTO_FDTO - CTUO Output FIFO Data Input Register
32-bit read-only register for the input FIFO.
0x2040 WR - CTO_IER — CTUO Interrupt Enable Register

Interrupt generation unit in every CTU is similar to the IGU in PDNA CLI logic
except it does not have interrupt mask register for the simpler operation. Inter-
rupt from any of the available sources, if enabled, latched in ISR 0x2040+RD
(Interrupt Status register) and forces IRQ request into logic HIGH state. IRQ line
remains in HIGH state until all IRQ requests are cleared via ICR 0x2044+WR
(Interrupt Clear Register).

The IER register is a bit field in which each bit enables one interrupt source.
The following are the CTO_IER Bit descriptions.
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Bit Name Description Reset State

31 DQ_IR _CPT Request interrupt if counter completes current 0
operation

30 DQ_IR_CROL |Request interrupt if current value of CR < CRO 0

29 DQ_IR_CROGE |Request interrupt if current value of CR >= CRO 0

28 DQ_IR_CR1 Request interrupt if current value of CR >= CR1 0

27 DQ_IR_LHI Request interrupt if low-high transition was detected 0
on the input pin (deglitched)

26 DQ_IR_LHG Request interrupt if low-high transition was detected 0
on the gate pin (deglitched)

25 DQ_IR_HLI Request interrupt if high-low transition was detected 0
on the input pin (deglitched)

24 DQ_IR_HLG Request interrupt if high-low transition was detected 0
on the gate pin (deglitched)

23 DQ_IR_CRH Request interrupt if data is available in CRH 0

22 DQ_IR_CRL Request interrupt if data is available in CRL 0

21 DQ_IR_IFE Request interrupt if input FIFO is empty 0

20 DQ_IR_IFH Request interrupt if input FIFO is at least V2 full 0

19 DQ_IR_IFF Request interrupt if input FIFO is full 0

18 DQ_IR_OFE Request interrupt if output FIFO is empty 0

17 DQ_IR_OFH Request interrupt if output FIFO is at least % full 0

16 DQ_IR_OFF Request interrupt if output FIFO is full 0

15-0 Reserved 0

5.6.3 Command
Mode

© Copyright January 2021
United Electronic Industries, Inc.

0x2040 RD — CTO_ISR - CTUO Interrupt Status Register

This register should be used to define source of the interrupt from the CTU. It
will show “1” in the bits that are the source for the interrupt. The ISR keeps its
value until cleared by a write to the ICR or by system reset.
CTO_ISR Bit description
The ISR bits match IER.

0x2044 RD — CTO_ICR - CTUO Interrupt Clear Register

Writing one to any of the bits in ICR will clear matching bit in ISR, thus clearing
the interrupt request based on that bit. Note, that if the interrupt condition still
exists and is enabled — it will be “fired” again immediately.
CTO_ICR Bit description

The ICR bits match IER/ISR.
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Appendix A

To configure a second Ethernet card for your system, use the following

Second procedure:
Ethernet Card
Under
Windows XP A. Set Up Your Ethernet Card (NIC).
If you already have an Ethernet card installed, skip ahead to the next section,
“Configure TCP/IP”.
If you have just added an Ethernet card, to install it, do the following:
STEP 1: From the Start menu, select Control Panel, and click Printers and Other Hard-
ware.
STEP 2: From the menu on the left, click Add Hardware and follow the on-screen
instructions.
NOTE: We recommend that you allow Windows XP to search for and install
your Ethernet card automatically. If Windows XP does not find your
Ethernet card, you will need to install it manually by following the
manufacturer's instructions.
Once your Ethernet card has been installed, continue to the next
section.
B. Configure TCP/IP.
STEP 1: From the Start menu, select Control Panel.
STEP 2: Under the heading Pick a Category, click Network and Internet Connections.
STEP 3: Under pick a Control Panel icon, click Network Connections.
STEP 4: If you see an icon under LAN or High-Speed Internet heading for your second
NIC, skip ahead to step 10.
STEP 5: If thereis noicon under LAN or High-Speed Internet for your second NIC,
proceed to step 4.
STEP 6: From the menu on the left, click Create a new connection to launch the New
Connection Wizard.
STEP 7: Click Next and proceed to the Network Connection Type window.
STEP 8: Select Connect to the Internet and click Next.
Mew Connection Wizard
Metwork Connection Type
What do pou want to do?
(%) Connect to the Internet
Connect to the Internet g0 you can browse the ‘Web and read email.
STEP 9: Select Set Up My Connection Manually and click Next.
STEP 10: Select Connect Using a Broadband Connection that is always on and click Next.
STEP 11: Click Finish.
& © Copyright January 2021 January 2021 www.ueidag.com
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STEP 12: In the Network Connections window, double-click the second icon under LAN or
High-Speed Internet.

STEP 13: In the next window (see illustration below), click Properties.

< Local Area Connection Status

General | Support

Connection
Status: Connected
Duration; 02:08:34
Speed: 10.0 Mbpz
Signal Strength:

Aty

Sent 4’31 Received
il 8

Packets: h.E33 4 6E4
Properties ] [ Dizable ]

STEP 14: Click the General tab, click once on Internet Protocol (TCP/IP), then click
Properties.

STEP 15: Click the General tab, click Use the Following IP Addresses, and in the
corresponding boxes, enter 192.168.100.1 for the IP address,
255.255.255.0 for the Subnet Mask, and leave blank the router (or default
gateway) information.

STEP 16: Click Use the Following DNS Server Addresses.

STEP 17: Make sure the Preferred DNS Server box and the Alternate DNS Serverbox are
blank.

STEP 18: Click OK or Close until you return to the Network Connections window.
STEP 19: Close the Network Connections window.

C. Troubleshooting

If you encounter problems connecting to the network, first check to make sure
the Windows XP Internet Connection Firewall is turned off. Follow the
instructions below:

STEP 1: From the Start menu, select Control Panel.
STEP 2: Under the heading Pick a Category, click Network and Internet Connections.
STEP 3: Under pick a Control Panel icon, click Network Connections.

STEP 4: Double-click the icon under LAN or High-Speed Internet. In the next window,
click Properties.
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STEP 5: Click the Advanced tab and uncheck the box Protect My Computer and Network

by limiting or preventing access to this computer from the Internet (see
illustration below).

-+ Local Area Connection Properties

General .-’-'-.uthentin:atinn| Advanced |

|nternet Connection Firewwal

[] Pratect ry computer and netwark, by limiting or preventing
acceszs bo this computer from the Internet

Learn mare about [ntermet Connechion Firewall.

STEP 6: Click OK or Close until you return to the Network Connections window.

STEP 7: Close the Network Connections window.

D. Using the Windows XP Alternate Configuration Setting

If you're using a computer with only one Ethernet port, such as a laptop, you can
configure Windows XP to automatically switch settings depending on which
network it's connected.

Windows XP users have the ability to configure a second IP address setting
under the Control Panel that will allow Windows to pick the correct computer IP
setting, based on the device that it finds connected to the Ethernet port. Under
this configuration, your primary IP setting is configured for Obtain IP Address
Automatically for connection to your company Network, and your secondary IP
setting (Alternate Configuration) is configured for 192.168.100.1 with a subnet
mask of 255.255.255.0 for connection to the PowerDNA cube or DNR-12.

The following steps allow you to configure your alternate IP address, starting at
the Control Panel.

STEP 1: Double click on Network Connections

STEP 2: Double click on Local Area Connections

STEP 3: Click on the Properties button

STEP 4: Select Internet Protocol (TCP/IP) and click on the Properties button

STEP 5: Select the Alternate Configuration tab

STEP 6: Select User Configured

STEP 7: Enter 192.168.100.1 for the IP address

STEP 8: Enter 255.255.255.0 for the Subnet mask

STEP 9: Close all open configuration windows using OK or Close
Use the following screen to configure the Alternate Configuration tab located
under the Windows XP network configuration screen located in the Windows XP
Control Panel.

& e o aaes, o, January 2021 www.ueidag,com

V

508.921.4600




“ Network Connections.

@Badt* > ,’ J:.Sesfch | Falders IE'

H] ib_ Natwork Connedtions

s hame
LAN or High-Speed Int

! Meterork Tasks

E Create & new connection <L local Area Connection

'_Gm_ Authenlication | Advanced

Connect using.

. B IntelR) 52553 Fast Ethenel LAN on Molheiboard

Thiz connection uses the following ibems:
[ %= MwLink NetBIOS -
[¥) == NwiLink, IPX/SPX/NeIBIOS Compatible Transpor Prot
[ %™ Intemwet Protocel (TCPAP)

DNA-PPCx PowerDNA Cube

-4 Lacal Area Connection Properties

Select Alternate Configuration tab

Geneial | Suppot < Internet Protocal (TCPAIP) Properties
Prachoes ! General |, Atemate Confguaton
Stalui Connected Diescrmpti f ;
Diustatior: 054554 Triram If thigfcomputes is used on more lhan one network, entes the allemate P
< 8 bialoe.
Speed. 100.0 Mbps wide &
across . o
() Andomatic private P address
[ Showi (%) User configured
Activity -
Serd ﬂ o Raseied | IP address: 192 . 168 100 . 1
Subnet mask 265, 285, 286, 0
Packets B2 | 122.715 St s S
Default gateway:
Propetties | [ Disable ]

Alteinate WINS server:

74

Enter IP address and
Subnet mask as shown

Once you have this configuration in place, your computer will look for the
attached device on your Ethernet port during “Boot Up” or during a Windows
“Log On” operation. If it sees a powered on PowerDNA cube connected to the
Ethernet port, it will automatically switch to using the secondary IP address. If
the computer sees a DHCP network connected to the Ethernet port, it will use
the primary IP configuration and negotiate an IP address with your company
network as required.

If you are in the office and you want to check your email: Plug in the Ethernet
cable for your company’s network connection into your computer and either
power up your computer and log onto the network as you normally do, or if your
computer is already powered on, perform a Windows “Log Off” and then a “Log
On” and log onto your company network as you normally do.

If you are working in the field with a PowerDNA cube or DNR-12: Plug in the
Ethernet cable from the data acquisition system into your computer and make
sure that the data acquisition system is powered on. Then, either power up your
computer and bypass your network log on screens, or if your computer is
already powered on, perform a “Log Off’ and then a “Log On” and bypass your
network logon screens.

A.2 Configuring a
Second
Ethernet Card
Under
Windows 2000

This section describes procedures for configuring a second Ethernet Card under
Windows 2000.

The procedure is as follows:
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STEP

STEP

STEP

STEP

STEP

STEP

3:
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A. Set Up Your Ethernet Card (NIC)

Windows 2000 will normally detect and install your Ethernet card and TCP/IP
automatically. To check that your card has been installed, run through the
following steps.

: From the Start menu, select Settings and then select Network and Dial-up Con-

nections.

If you see a Local Area Connection icon, your Ethernet card has been detected
and installed, skip ahead to the section Configure TCP/IP. If you do not see this
icon, proceed to step 3.

From the Start button, select Settings, then Control Panel. Double-click on the
Add/Remove Hardware icon and follow the on-screen instructions. We
recommend that you allow Windows 2000 to search for and install your Ethernet
card automatically. If Windows 2000 does not find your Ethernet card, you will
need to install it manually by following the manufacturer's instructions.

Once your Ethernet card has been installed, click OK and continue with the next
section.

B. Install TCP/IP

From the Start menu, select Settings and then select Network and Dial-up Con-
nections.

In the Network and Dial-up Connections window, double-click on the Local Area
Connection 2 icon

In the Local Area Connection 2 Status window, click Properties:.

Local Area Connection Status 1 E ﬂﬂ

General

i~ Cormection
Status: Connected
Duratior: 02:25:00
Speed: 10.0 Mbps

- dctivi =
Sent — 1 —— FReceived
Ly

Packets 7| 458

Close I

STEP 4: If Internet Protocol (TCP/IP) is listed, make sure the box next to it contains a

check mark, and go to Configure TCP/IP..

Local Area Connection Properties E 21x|
General |

Connect using:

I AMD PCHET Family PCI Ethernet Adapter

Components checked are used by this connection:
Client for Microsoft Metworks
T Intemet Protocal (TCPAR)

_.___’- Install, | Unimstall | Properties |

STEP 5: If Internet Protocol (TCP/IP) is not listed, click on Install.
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STEP 6: Inthe next window, double click on Protocol..
Select Metwork Component Type [ 7] x]

Llick the twpe of network, component you want to install

Client
Service

communicate with other computers.

Dezcription
’7 & protocal is a language your computer uses to

STEP 7: Select Internet Protocol (TCP/IP), and click OK.
£

ek ther Hietwocah, Predoacol ol yeus ward bo wsdol, then clek O B yon b
¥ an inatalation dik, fo tha comporant. chck Have Disk.

Hetwodd: Protocct
Byl o, Protocsl
DLE Prckexced

NeELN Fiodoenl
Htwrak Monio Dareen
KLk IR PNt BI0S Compalible Tiansport Probocol

STEP 8: Make sure the box beside Internet Protocol (TCP/IP) contains a check mark,
and proceed to the next section, Configure TCP/IP.

C. Configure TCP/IP

STEP 1: From the Start menu, select Settings and then select Network and Dial-up Con-
nections.

STEP 2: Inthe Network and Dial-up Connections window, double-click on the Local Area
Connection 2 icon.

STEP 3: Inthe Local Area Connection 2 Status window, click Properties:

Local Area Connection Status x|
General |
i~ Connection
Status: Connected
Duration 02:25:00
Speed 10.0 Mbps
- Activil =
Sent — & —  Received
Lk
Packets: 7| 450

Clase I

STEP 4: Click once on Internet Protocol (TCP/IP). Then click Properties.

Local Area Connection Properties! E: 71x|
General |
Correct using:
I AMD PCNET Family PCI Ethemet Adapter
Components checked are used by this cannection

Client for Microsolt Netwarks
¥ Intemet Protocal [TCPAIP)

e hwdl. | Uriistal Propettes

v
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STEP 5: Select Use the following IP address, and type 192.168.100.1
In the Subnet mask box, type 255.255.255. 0.

Leave the Default Gateway box blank.

Internet Protocol (TCP/IF) Properties Bk

Genersl |

“Yioua can get I settings assigned sutomatically # your neteork. Jupporty
Othorvase, e

the approgriate IF cettrgs
s:r Obtsin o0 P addss automatcaly

1% iz it dolowng B addrex

1P sddrens:
L
— ]

STEP 6: 6Select Use the following DNS server addresses and:
Make sure the Preferred DNS server box and the Alternate DNS server boxes

are blank.
€ Obraih DNG seiver address automaticall
@ Use the following DNS sever addresses: |
Prefened DNS server .
Altemate DNS server | &« = o« |

Advanced

Cancel

STEP 7: Click OK, click OK in the TCP/IP Properties window, click OK in the Local Area
Connection window and click Close in the Local Area Status window.

STEP 8: Close the Network and Dial-up Connections window.

A.3 Configuringa A. Set Up Your Ethernet Card (NIC)

Second If you installed your Ethernet interface before (or at the same time as) you
Ethernet Card installed Windows NT, then the system should have automatically detected it
Under and you should proceed to the next section, “Install and Configure TCP/IP.”

. Optionally, you may follow steps 1-3 below to confirm that your interface is
Windows NT recognized.

If you obtained an Ethernet interface after Windows NT was already on your
computer, do the following:

STEP 1: From the Start menu, select Settings and then select Control Panel.
STEP 2: Double-click on the Network icon.

STEP 3: Click on the tab labeled Adapters. You should then see an entry for your
Ethernet card. If you do not see one, continue to step 4 to install it. Otherwise,
click OK and skip ahead to Install and Configure TCP/IP.

STEP 4: Click Add... and follow the on-screen instructions. Select your Ethernet card
from the list shown, or, if it is not included in the list, click Have Disk... and insert
the diskette that came with the card. Even if your card does appear in the list, it's
a good idea to use the diskette to make sure you have the latest drivers.

STEP 5: Restart your computer if Windows gives you the option to do so. Wait for the
system to restart before continuing with the next section.

& © %O%Vrtijgglt J::ﬂUéryl 2§21t - January 2021 www.ueidag.com
nite ectronic Inaustries, Inc.
' ' 508.921.4600




DNA-PPCx PowerDNA Cube
78

B. Install and Configure TCP/IP

STEP 1: From the Start menu, select Settings and then Control Panel.
STEP 2: Double-click on the Network icon, then click the Protocols tab.

STEP 3: Inthe list of Network Protocols, look for TCP/IP Protocol. If you don't see it, click
Add..., select TCP/IP Protocol, and then click OK.

STEP 4: Select TCP/IP Protocol in the list of Network Protocols and then click
Properties... A Microsoft TCP/IP Properties window will open.

Metwork E |

Identificatinnl Services  Protacols |.-’-'-.|:Iapters| Bindingsl

Hetwark Protocols:

ETCP/IF Protoc

Add... Bemove Properties... | [Jpdate

STEP 5: Click on the IP Address tab if it is not already selected.
STEP 6: Make sure that the radio button next to Specify an IP address is selected.

STEP 7: Enter192.168.100.1 forlP Address, 255.255.255. 0 for Subnet Mask, and
leave blank the Gateway Address (in the Default Gateway box.)
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STEP 8:

STEP 9:
STEP 10:
STEP 11:
STEP 12:

A.4 Configuring a
Second
Ethernet Card
Under
Windows 95/98/
SE/ME

STEP 1:
STEP 2:
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Microsoft TCP/IP Properties HE

IP Address | DNS | WINS Address | Fiauting |

A IP addreszs can be automatically aszigned to this network, card
by a DHCP gerver. [ pour network, does not have a DHCP zerver,
azk, your nebwork, administrator for an addrezs, and then tepe it in
the zpace below.

Adapter:

1] 3Com Fast EtherLink <L NIC [3C3058-Tx]

" Obtain an IP address from a DHCP server

— % Specify an |P address

IP Address: |

Subnet b ask: |

Default Gateway: I

Advanced... |
QE. I Cancel | Apply |

Click on the DNS tab.

Leave blank the Host Name and Domain fields.

Click OK to close the Microsoft TCP/IP Properties window.
Click Close to close the Network control panel.

Restart your computer.

You should now be able to access network-based services.

A. Set Up Your Ethernet Card (NIC)

If you installed your Ethernet card before (or at the same time as) you installed
Windows 95/98/ME, then the system should have automatically detected it and
you should proceed to the next section, Install TCP/IP. Optionally, you may
follow steps 1-3 below to confirm that your card is recognized.

If you obtained an Ethernet interface after Windows 95/98/Me was already on
your computer, then do the following:

From the Start menu, select Settings and then select Control Panel.
Double-click on the System icon, then click on the tab labeled Device Manager.
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STEP 3: Double-click on Network adapters to display a list of the network interfaces that

are installed on your computer. If you see two entries other than the Dial-Up
Adapter, one is your second Ethernet card. Skip ahead to Install TCP/IP. If you
do not see your second Ethernet card, continue to step 4 to install it.

System Properties EE

General Device Manager | Hardware F'ru::filesl F'erfclrmaru:el

& View devices by tvpe ™ View devices by connection

@ Zam puter &~
-5 COROM

= Dizk drives

[+ @ Dizplay adapters
#5245 Floppy disk contrallers
+-4 Hard disk controllers
[+~ @ Keyboard
[+
[
[
=

T Modem

Fl- IEI Manitar

-7y Mouse
-] w Metvork Adapters
----- Bl AMD PCHET Family Ethernet Adapter [PCIEISA)

..... ﬂﬁi Dial-Up Adapter

STEP 4: If an entry for your second Ethernet card appears here, you probably do not
need to run any software included with your card, but keep the software handy
just in case you need it later to resolve a problem.

STEP 5: Note the name of your second Ethernet card.

STEP 6: Close the System Properties window (the Control Panel window should still be
open).

STEP 7: Open the Add New Hardware control panel and follow the on-screen
instructions. We recommend that you allow Windows to search for and install
your card automatically.

STEP 8: Restart your computer if Windows gives you the option to do so. Then continue
with Install TCP/IP.

B. Install TCP/IP
To determine whether TCP/IP software is already installed on your computer,
follow these steps:

STEP 1: From the Start menu, select Settings and then Control Panel.

STEP 2: Double-click on the Network icon. Click on the Configuration tab if it is not
already selected.
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Hetwork K E3 |

Configuration | Identificatiunl fooess Eu:untru:ull

The fallowing network, companents are installed:

Client for Microzoft Metworks

F8 AMD PCHET Family Ethernet Adapter [PC1-54)

S8 Dial-Up &dapter

¥ TCPAP -» AMD PCMET Family Ethemet Adapter [PCI-54]
W TCPAP -» Dial-Up Adapter

Add... Remove Properties

STEP 3: Look in the box labeled The following network components are installed.

STEP 4: If you see IPX/SPX-compatible Protocol or NetBEUI in the list, select it, then
click the Remove button to delete it. These protocols are used by some
networked applications, especially games, but they may interfere with your
Ethernet connection.

STEP 5: If you don't see TCP/IP for your second Ethernet card, continue with step 4.
If you do see TCP/IP for your second Ethernet card, skip ahead to Configure
TCP/IP.

Do these steps only if you do not see TCP/IP listed in your Network control panel
for your second Ethernet card.

STEP 6: Inthe Network control panel, click the Add... button.

STEP 7: Inthe Select Network Component Type window, choose Protocol and click the
Add... button.

Select Network Component Type K Ed

Click the type of network companent you want ta install

Sdd..

¥ Protocol Cancel I

l;—_‘l Service

Protocel is & language’ & computer uzes. Computbers
st uze the zame profocol o communicate.

STEP 8: Inthe Select Network Protocol window, select Microsoft under Manufacturer and
TCP/IP under Network Protocols.
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STEP 10:

STEP

STEP

STEP
STEP
STEP
STEP
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Select Metwork Protocol

_ [Click the Network Pratocol that you want to install, then click OE. If pou have:
3 an installation disk for ths device, chck Hawve Digk.

Manuf achsers: Mitwask Probocols:

4 Fast Infrared Prolocol :l
& IFF/SPH-compatible Pratocal

4 Miciosoft 32-0it DLC

Have Disk..

Click the OK button to return to the Network control panel, then click the OK
button again to exit the control panel.

Restart your computer if Windows gives you the option to do so. Then continue
with Configure TCP/IP.

Configure TCP/IP

From the Start menu, select Settings and then Control Panel. Double-click on
the Network icon. Click the Configuration tab if it is not already selected.

In the box labeled The following network components are installed, select TCP/
IP. TCP/IP is listed at least twice, so choose the one followed by the name of
your second Ethernet card (do not choose TCP/IP -> Dial-up Adapter).

Click the Properties button.

In the TCP/IP Properties window, click on the IP Address tab.

Make sure that Specify an IP address is selected.

Enter 192.168.100.1 for IP Address and 255.255.255. 0 for Subnet Mask.

TCF/IF Properties EE

Bindings | Advanced | MetBl0s ]
DMS Configuration I Gateway I WINS Configuration P Address

An [P address can be automatically aszigned to this computer.
If wour network. dogs not automatically azzign IP addresses, ask
your network, adminiztrator for an addresz, and then type it in
the space below.

" Dbtain an |P address automatically

% Speciy an |P address:

P Address: | . A A |

Subnet Maszk: | . . . |

STEP 7: Click on the DNS Configuration tab.
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STEP 8: Select Enable DNS.

Make sure the Host and Domain information is blank.

TCPAP Properties K

Bindings | Advanced | Meiglms |
DINS Configuration l Gateway I WINS Configuration I IP Address

" Dizable DNS
% Enable DNS

Host: Ii Domain: l—

DWS Server Search Order

[ . . | e
’ Bemovel

Cromain Suffiz Search Drder

| e
’— Rempve |

| DK I LCancel |

STEP 9: Click on the Gateway tab.

Make sure the box labeled New gateway is blank.

TCP/IP Properties E

Bindings | Advanced | NeBIDS
DM5 Configuation  Gateway | Wwé|NS Configuration | [P Address

The first gateway in the Installed Gateway list will be the default.
The addrasz arder in the list will Bz the order in which these
machines are uzed.

Hew gateway:

Add

STEP 10: Click the OK button to return to the Network control panel.
STEP 11: Click OK to exit the Network control panel.
STEP 12: Restart your computer if Windows gives you the option to do so.

& © %oxytyr;gglt J::nu?ryl 2‘;)21t - January 2021 www.ueidag.com
nite ectronic Inaustries, Inc.
v ' 508.921.4600




	Chapter 1 Introduction
	1.1 PowerDNA Overview
	1.1.1 What’s in the Package

	1.2 Overview
	1.3 Specifications
	1.4 DC Power Thresholds

	Chapter 2 Installation and Configuration
	2.1 Initial Installation - Overview
	2.2 Initial Installation – Start-to-finish Guide
	2.2.1 Inspect the package
	2.2.2 Install Software
	2.2.3 Initial Boot-up
	2.2.4 IP Addresses on the PowerDNA Cube
	2.2.5 Improving Network Performance
	2.2.6 PowerDNA Explorer Quick-Start
	2.2.7 Updating Firmware
	2.2.8 Firmware Update Instructions

	2.3 Mounting and field connections
	2.4 Wiring
	2.5 Peripheral Terminal Panel Wiring

	Chapter 3 PowerDNA Explorer
	3.1 The Main Window
	3.2 Menu Bar
	3.2.1 File Menu
	3.2.2 Network Menu
	3.2.3 View Menu
	3.2.4 Help Menu
	3.2.5 Toolbar
	3.2.6 Device Tree
	3.2.7 Settings Panel
	3.2.8 Digital Input/ Output Layer Settings

	3.3 Analog Output Layer Settings
	3.4 Analog Input Layer Settings
	3.5 Counter/ Timer Layer Settings

	Chapter 4 The PowerDNA Core Module
	4.1 Device Architecture of DNA-CM
	4.1.1 Device Architecture of DNA-PPC


	Chapter 5 Programming Layer-specific Functions
	5.1 Overview
	5.2 Memory Map
	5.2.1 Startup sequence (DNA-CM-5/8)
	5.2.2 Startup Sequence (DNA-PPC-5/8)
	5.2.3 Interfacing to the CM Module Using a Serial Interface
	5.2.4 Setting Parameters

	5.3 How to Update Firmware
	5.3.1 Clock and Watchdog Access

	5.4 Common Layer Interface
	5.4.1 Channel List
	5.4.2 Configuration Flags
	5.4.3 EEPROM User Area Access
	5.4.4 PowerDNA Layer Signaling

	5.5 Register Map and Description
	5.6 Register Descriptions
	5.6.1 Valid EM/CM Combinations for Non- Buffered Modes
	5.6.2 FIFO Access
	5.6.3 Command Mode


	Appendix A
	A.1 Configuring a Second Ethernet Card Under Windows XP
	A.2 Configuring a Second Ethernet Card Under Windows 2000
	A.3 Configuring a Second Ethernet Card Under Windows NT
	A.4 Configuring a Second Ethernet Card Under Windows 95/98/ SE/ME


