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Terminology
This manual uses the following terminology:

1 design: powerONE design that contains design elements such as Rpm, Leds and more
1 design element: a specific element in a design, such as a Led
1 powerONE: a powerONE controller (physical hardware)
1 powerONE firmware: the software running on the powerONE controller
1 VAR: a value added reseller
1 OEM: an original equipment manufacturer
Introduction

The powerTWO application is a graphical user interface (GUI) that manag@igodesigns.
Designs can be created, modified, and downloaded to one or more poaan®@dErs Designs
can be monitored by powerTWO, showing current vialeeactively Design valuesan also be
recordedor later analysis.

Downloading and installing a copy of powerTWO

powerTWO has been qualified to run under Windows XP, Windows Vista ama3\ind you

dondt have any of those available, 1tds ti me
Windows XP interactions.

Visit http://www.emspace.conselect QuickStart and download powerTWau will then see:

File Download - Security Warning

Do you want to run or save this file?

Mame: ESIpowerTWOSektup_1.1.0,107.msi
Type: Windows Installer Package, 3.71MB

Fraom: wwWwW.emspace.com

Bun ][ Save ]l Cancel |

P | While files from the Intermet can be useful, thiz file type can
s 1!} potentially harm your computer. [F pou do nat trust the source, do nat
= run or zave thiz zoftware. What's the rizk?

Click Run.
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Open File - Security Warning

Do you want to run thiz file?

Mame: ESIpower TWOSetup, msi
Publisher. Embedded Spaces Inc
Type: Windows Installer Package

From: C:\Documents and Settings) JosefiMy Documents!, .

[ Biun ] [ Cancel

Always ask before opening this file

YWhile files from the Intermet can be useful, thiz file type can
@ potentially harm pour computer. Only run software from publizhers
won bzt What's the risk?

Click Run again.
This will start the powerTWO Setup Wizard.
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& power TWO

Welcome to the powerTW0O Setup Wizard . ES’

The inztaller will guide you through the steps required to install powerT'W0 on pour compter.

WARMIMG: Thiz computer program iz protected by copyright law and intemnational treaties.
Unauthorized duplication or distribution of this pragram, or any portion of it, may result in severe civil
or criminal penalties, and will be prozecuted to the maximum extent pozzible under the law. [c]
2007-2009 Embedded Spaces Inc

Cancel

Click Next.

5 power TWO

Select Installation Folder . ES’

The ingtaller will install powerTW0 to the following folder.

Toinstall i thiz folder, click "Mext". Tainstal to a different folder, enter it below or click "Browse".

Folder:
C:%Proagram Filez\E mbedded Spaces Inchpower W0 [ Browsze. .. ]
| DiskCost. |
Inztall powerT'w0 for yourself, or for anyone who uses this computer:
) Evervane
[ Cancel ] ’ < Back ] I Mest » ]

Click Next and Next at the next two windows. This will place powerTWO in

CA Program Fllesnbedded SpadgsoerTWQand it will create aapplication data directory to
store powerONE device descriptions.

For Win7 the top directory will be Program Files (X86).
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Create a directory for your designs, for instance a folder in your laptop called P2_pox, and copy any
design filesggoy you havento it. Ask customer support for some relevant samples if you have
none.

Now start up powerTWO. It will locate the latest version of powerTWO and suggest that you load

i t poweoTWO update is avaibsdet it to start the update manager, close po@eand follow

the instructiondAfter the download and install completes, start powerTWO. It may request a
windows restart. A restart will only be required if the Microsoft .Net Framework requires installation
or updates.

Now connect the USB cable to yoomputer and to the mini USB plug onftbat of the
power ONE (there is another plug at rear, but
source yet. powerONE is happy on USB power.

Win7 may just register the powerONE as an unspecified dethet.dase go to;
Control Panel > Devices and @imiers y o u 0 Unbpecffiilede it as 0
Right click on it and select Install from that menu and it will bring up this wizard.

XP and Vista will go directly to the wizard.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windowes will zearch far current and updated software by
looking on your computer, on the hardware installation CO, ar an
the Windows Update "Web site [with pour permizzion).

Bead our privacy policy

Can Windows connect towindows U pdate to zearch for
zoftware?

) Yes, this time only
{3 Wes, now and gvery time | connect a device

Click. Mest to continue.

Hewt » ][ Cancel ]

Now, the last steps in thestallation:

1 Windows will now go through the install wizard for USB devices
1 Select No, not this time
T Select Install from a |ist ¢éé
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1 Select Search from the best driver in these locations and browse to
CA program filEsnbedd&dacdad powerTWO
1 On Windows use CProgram Files (X86)nstead
1 It will install the powerONE as a com port
1 The next time you attempt to use the powerONE, powerTWO will tell you if it needs to
download any information for the powerONE device to your host PC
1 Select th&ools> Qngpulldown
0 Select th®esigtab and choose degréesr C.
0 Select th&enershb andReopen last files at Stdhigmption ensures that any
designs you last had open are opened again whenever powerTWO starts.
o Change anything else to taste avwe8earcdmndEventalone unless directed there
by Customer Service.

Software Updates

By default, powerTWO will periodically check for software updates (both for powerTWO and for
powerONE). Update checking takes only a few seconds. We strongly ensergagenable
software update checking and to apply any updates that are available.

Software update checking requires an active internet connection.

If your firewall notifies you that an application ESIpowerTWO.exe is attempting to access the
internetjt is the powerTWO application and you should let it proceed.

Similarly, if your firewall notifies you that an application ESIUpdateManager.exe is attempting to
access the interndtis the Update Manager that wants to download new updates, andlgou shou
let it proceed.

When An Update Is Available

A powerTWO Update
Normally, powerTWO is configured to check for powerTWO updates when it starts.

If an update is available, a notification appears in the task bar area, as follows:

© powerTWO
There is an available powerTWO update. Click here to
run the Update Manager and get the update.

You can then click the tiftccation to run the Update Manager which will download and install the
newer powerTWO. If your current version of powerTWO is 1.2.79 and a newer version 1.2.81 is
available, the Update Manager would appear as follows:
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% Embedded Spaces Update Manager I w l '— I \ = é
—

File  Help

Instaled Applications

Product Version Status
power TWO 1279 Update to 1.2.81
i
Check for updates ‘ Update ‘ ‘ Refresh ‘ | Bxt |

W _ - = -

Click Update to download and stastalling the newer version of powerTWO. Note that
powerTWO cannot be installed while it is running, so the Update Mahggempt you to close
power TWO if you havendt done so already.

Alternately, updates can be checked for at any time with Gtedpk for Updates.

A powerONE Update
Notification for powerONE updates only occurs when you perform a powerONE related target
operation, such as downloading or monitoring a design.

For example, when downloading a design, you might receive notificatiavadbale powerONE
update, as follows:

A powerONE update is a'.railablq . I ! . @

A new version of powerOMNE is available.

The new version of powerQONE is W1.1.8_96239586

Select OK to download and install the new version, Cancel to skip downloading.
Mote: you may have to download your design again after installing the new version.
[T] Met now, but remind me again in a day

[] Mot now, and don't remind me about this version anymare

| ok | | Cancel

L

Click Ok to install the new version to all applicable powerONE devices.
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You have the option to ignore the powerONE update for a day, or forever. If you have chosen to
ignore the powerONE update, you camdmeinded again by unchecking the applicable options in
Tools>Options->Updates.

Once you click OK, youdll be presented with a
Press Flash to update the firmware.

Identifying powerONE controllers

By Serial Number
Every powerONE has a unique serial number. A unique serial number is required for all USB
connected device to allow the Operating System to distinguish between multiple devices.

By Firmware Version
Every powerONE hasfamwareversion. A version is ilwéted by Wvith a version number and
the date and tintbat version was byigunique serial number is includedobews

powerONE V1.1.18 2011/07/05 13:06:28n 81152724

This identifies the powerON&S version 1.1.14uilt at2011/07/05 13:06:20The powerONE has
a unique serial number of 81152724.

powerONE controller status
All powerONE target operations provide the status of each connected powerONE with respect to
the operation being performed.

The target status appears to the left of theatlmmtdescription and may be one of:

1 Assign Serial Number: the powerONE does not have a valid serial number and a valid serial
number must be assigned to it.

1 Incompatible: the powerONE is incompatible and needs newer firmware

Needs application: the pow®&P does not have valid firmware

1 Needs download: the powerONE needs a download of the current design or a download of
newer firmware

1 Ready: the powerONE is ready to perform the requested operation

1 Unrecognized: the powerONE firmware is not recognized

1 Up todate: the powerONE is up to date and the requested operation does not need to be
performed on it

1 Will Downgrade: the powerONE has more up to date firmware than the firmware that is
about to be programmed into it

=
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Creating Designs
Create a new, empty, deswith File>New. Save the new deswjith File>Saveto a folder of
your choice.

Creating Design Objects
On the main tool bar, you will see the following tool icons:

NS LREDS | XT 2L nwE e TR

These same icons atsoaccessible on a popup menu if you-atitk in the design

When you click on any of the icons above and move the mouse into the design, your cursor will be
the tool icon that you have chosen. To get back to a normal cursor, either select the pointer icon on
the tool bar or press the ESC key.

To create a new dgs object, click on the spot in the design where you want to place the design
element. A dialog box will appear so you can configure the design object.

Designs can contain only a certain number of design elements, dependiypgenftiee design
elemat. For exampleadesign can contain only 1 Rpm design element, but up to 12 Led design
elements. Aftex design elementaeate, the cursor will return to a pointer if no more design
elements athattype can be created.

Quick Example #1 z Rpm and 2 Leds

Topics Covered
1 Creating and positioning design elements
1 Making connections

For the purposes of this example, we are going to create a Rpm design element with 2 Rpm values, 1
yellow Led that will light when the current Rpm value istat08@sand 1 red Led that will blatk

a period of 250 mghen the current Rpmvalueisatl€a@@5or t he yel |l ow Led,
LedO whichistheleffost Led on the front of the power ONE
5, which is in the mitllon the front of the powerONIEast, but not least, we will connect the

Rpm values to their respective Leds.

Please note that, for illustrative purposes, this example omits many details.

To create the Rpm design element, selefd fRpm tool icon andick in the design. You will see
the following dialog box:
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E@pnﬁgure RPM @

Simulate Disabled -
Rpm Counting
@ Engine Type
Cylinders -
Strokes -
Custom
Pulse per Rev |4 -
Steps i) -
Sensitivity ]
[ Ok l ‘ Cancel |

The configuration of each design element is specific. For Rpm, we specify the number of engine
cylinders and whether we have 4 strokes or 2 strokes. For this example, we also configure two Rpm
vadues we are interested in (1000 and 5500), as follows:

Configure RPM I @
I,\r —
Simulate Disabled -
Rpm Courting
@ Engine Type
Cylinders 2 =
Strokes 4 -
Custom
Pulse per Rev |5 —
- . . Rpm0 I v []
Sensitivity 0 8 DYIJH' 5 I S |:|
2 5500
2 ss00 | 1O
1 1000
ook | | Cancel | 1 1000 I | [

After we click Ok, the design element apasaos the right.

Next, we select tt- » Led tool icon and click in the design, but to the right of the Rpm design
element. We see the Led dialogamakconfigure the Lediving it the name Shiés follows:
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Configure LE'lj\ @
LI\T _—
LED 5 fred) -
MName Shift
Input Active High -
Blink: Active High -

Blink Period (ms) 250

Ok ] | — |

After we click Ok, the Led appears in the design, as follows:

[ rom0 | vO XD Shift LED5
| scyus | sO

2 | 5500 | O

1| 1000 | O

Now, we 8skdond aedtfds titenhckcking just under LEDEs follows:

Configure Led M @
L
LED 0fyellow) ~
Mame

Input Active High -
Blink Active High -

Blink Period {ms)

ok | | Cancel |

After we click Ok, the second Led appears in the design, as follows:

[ rem0 v XD Shift LEDS
| scyus | sO
2 5500 | [ glh LEDO
1 1000 | O
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Finally, we connect the Rpm Value 1000 to the Activate input of LEDO. Likewise, gt¢heonne
Rpm Value 5500 to ti3ink input of LEDS5.

Connections are made by holding the mouse down over a connector (either a square or diamond)
and dragging the mouse to another conndaaonnect LEDOhold the mouse down over the

square connector of Rpm Value 1000 and drag trse riaotind connector of LEDO. Similarly

connect LED5hold the mouse down over the square connector of Rpm Value 5500 and drag the
mouse to thé connector of LED5. Once we have done this, we see the connections, as follows:

Rpm0 v O D Shift LED5
8cyld s s []

2 5500 | B/glh LEDO
1 1000 | |

Congratulations! We ndwave aalbeit simple design that can be downloaded to the powerONE
unit and run (as soon as p¥g/sicallgonnect the Rpm input on the back of the powerONE).

Design Element Changes
Changes to design elements are categorized as major or minor. M@sicbhage the
functionality of a design, while minor changes do not.

Majordesigrchanges that have not been saved are indicated by an asterisk (*) next to the design
name. Minor changes to designs that have not been saved are indicated by(&)plus sign

Majordesigrchanges require that the desig downloaded to the powerONE; minor design
changes do not.
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Connections

Types of Connections
There are two types of connectitmany design elemeat input connection and an output
connection. An ingwcan be connead to an output, and vice versa.

In addition, a connection has attributes. Connections can only be made if each connector has the
same attribute.

Connection Attributes

Logical Connections

The most common connection attribute is a logical connection which is true or false. For design
elements that have multiple logical input connections, extra indicators are used to show the
functionality of the input connection.

Recalling the above exampléed has a normal logical input connection, indicated by |, that causes
the Led to turn on or off, but it also has another logical input connection, indicated by b, that causes
it to blink instead.

The following is the complete list of logical conneativibutes:

b: blink

c: clear

d: disable

e: enable

I: logical

0: override

p: preset

s: stepalue

v: value

+: count up

1 -: count down
1 >: compare greater than

= =2 =4 4 4 4 -5 5 5 -9

Value Connections
A value connectigindicated by \gutputs a value that can be received biyi@ wmgut connection.

Recalling the above example, the Rpm design element has a v connection that can be used to output
the actual Rpm value (as opposed to a step).
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Step Value Connections
A step value connection, indicated by s, outputs the step \adisgeabsvith a design element that
can be received by a step value input connection.

Recalling the above example, the Rpm design element has a s connection that can be used to output
the actual Rpm step value (1 or 2).

Connector Symbols

Connector symbolrel rectangles « diamonds. Rectangle connector symbols indicate
connections that cannot be inverted while diamond connector symbols indicate connections that
can be inverted. Where@rtput connection cannot be émted, as indicated by a rectangle
connector symbol, the output value may stilierted if thenput connectioit is connected to

hasa diamond connector symbol.

Recalling the above example, the | step output connections from the Rpm design element cannot be
inverted, wheeas the inputonnections to bked can.

Inspecting Connections

To inspect a connection, rest the mouse over the connector symbol. Text will display to indicate the
type of connection, its attributes and what other connections it is connected to. For example,
inspectig the step 2 connection of the Rpm design element shows:

| rpmo | vO ¥ Shift LEDS
| scyus | sO
2 | 5500 | Qb LEDO
1| 1000 | [{Rpm0

Output connection (Logical)
Connected to:
Blink Led5 Shift

Similarly, if we rest the mouse over the blink connector of Led 5, its attributes are shown, as follows:

b | ' I
Rpmo0 : Shift LEDS
|_Re | VO Aissm
I 6 cylid s I s [] Input connection (Blink)
I Connected from:
1 1000 | |
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Maximum Input Connections

Making Connections

To make a connection, hold the mouse dovigkeisconnector symbol and drag the mouse to the
desired connection. When the destination connection is reached, a text message will appear to
indicate the connection being made. To make the connection, release the mouse. To make a
different connectionpatinue to drag the mouse to another connection. To discard the connection,
release the mouse anywhere in the design, just not inside a connector.

Recalling the above example, connecting step 2 of Rpm to the blink connection of Led 5, shows:

Rpm0 v I D Shift LED5
8cylid s s [ |Connect Step 2 of Rpm0 to Blink Led5 Shift |
2 5500 | 8 In LEDO

|
1 000 | 1 3

Deleting Connections
To delete a connection, select the connection line with the mouse, not inside, but between any two
connector symbols, then press delete.

Moving Connections

To move a connection, hold the mouse down over a connection line and drag the mouse to another
connection. The connection furthest away from the mouse will be broken while the connection
closest to the mouse will be maintained.

Moving a connection andeaking the mouse outside of a connector symbol performs the same
action as deleting a connection.

Maximum Number of Connections
The maximum number of connections in a powerONE design is 127 connections.

Maximum Number of Output Connections
Output connections can be connectedrtmre than one input connection. However, most input
connections can only be connected to one output connection at a time (but, see below).

Connection Loops
Certain connections can result in loops and are disallowed. powerTV\i@atd! limop
connections when you attempt to make them.

The sole exception applies to Timer or Delay design elements, whose outputs may be connected
back to their inputs to retrigger the Timer or Delay.
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Maximum Number of Input Connections

To avoidambiguity, the maximum number of inputs connections for all design elements (except for
input connections to logical operators) is 1.

For example, a value input connection cannot be connected to more than one value output
connectionSimilarly, a step valinput connection cannot be connected to more than one step
value output connection.

Use logical operators to connect more than 1 logical output connection to a logical input
connection. Use t | Or operator if any one logical output connection shoucs logical

input connection. Use t1& And operator if all logical output connections should activate a logical
input connection.

Logical operators can have up to 8 logical input connections. Multiple logical operators can be
connected together to mess more than 8 logical input connections, if required.

In the following example, the red Led 11 is turned on whenever the Rpm input valwe is 6500
higheror when the water temperat(i#T) from Cans 95 ° Celsiusr higher

Rpm0 v ]
&cylid s 5[]
1 6500 | 1
| o0 || E\gF Warning LED11
| EcT v [
I Can 5
1 95 |

Steps
Any design elemetihat has values can have associated steps. Not unlike steps on a ladder, if you

are on step 3 of a ladder, you are also above steps 1 and 2. Recalling Example #1 above, the Rpm
design element was configured with 2 Leds, as follows:

Rpm0 v O : Shift LED5
&cyl/d s s []

2 | ss00 | | E/glb LEDO
1 1000 | |
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In this examplehe Rpm design element has 2 steps with values 1000 and 5500. Any time the Rpm
value is less than 1000, neither step 1 nor step 2 is true (or active). When the Rpm value is, for
example, 2350, step 1 is true, but step 2 is not. When the Rpm valu® isi§®eQ both step 1

and step 2 are true.

Steps are a fundamental concept in powerONE designs. They arJEqamﬁrinputs?L Can
inputs,g—’.’l User inputs (Analog, Frequency and Inter2*aount ancE Input Decoder design
elements.

Step Value Sorting
Sep values are sorted in ascending order automatically.
When a step value is changed, it is sorted in ascending order and its connections are moved.

Adding A Step Value

To add a new step value, double click the design element, increase the numbedafraEps a

new step value. The step galwill be sorted automatically and their associated connections will be
moved.

Removing A Step Value
To remove a step value, double click the design element and decrease the number of steps. The
highest stepalues will be removed along with their associated connections.

Design Element Errors

Errors in design element are flagged wil™aaror flag at the top of the design element. Hold
the mouse over the design element to show the errors. All erroignrelgesents must be
resolved before a design can be downloaded to powerONE.

Design elements that have errorabs@isplayed in red.

Design Element Warnings

Warnings in dégn elements are flagged wil . warning flag at the top désign elemesnt
Wamnings need not be resolved before amleaiybe downloaded to powerONdEt they indicate
that the functionality of a design may be different than expected.

Selecting and Moving Design Elements

Selecting a Single Design Element
To select a single desedement, click the design element.

Quick Moving a Single Design Element
To quick move a single design element, hold the mouse down on the design element and drag it to
the desired location.
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Selecting Multiple Design Elements

Using a Selection Rectangle

Hold the mouse down outside of any design element and drag the mouse to make a selection
rectangle that will select all design elements that it enconitedease.the mouse to select the
design elements.

Once design elements are selecte@iCkl can besed to select or deselect additional design
elements.

Using Ctl-Click
Ctl-Click a design element. If the design element is not selected, it is selected. If the design element
is selected, it is deselected.

Using Shift-Click
ShiftClick a design elementsielect alfiesigrelements between the first seledesign element
and the mouse position

Moving Design Elements with Mouse
Once multiple design elements are selected, hold the mouse down over any selected design element
and drag to move all selectedign elements.

Moving Design Elements with Cursor Keys
Use the left, right, up or down cursor keys to move selected design elements in the indicated
direction.

Use Ctl with left, right, up or down to move the selected design elements 10 times #sjtest as wi
the cursor keys alone.

Use Shift with left, right, up or down to move the selected design elements 25 times as far as with
just the cursor keys alone.

Inspecting Design Elements

To inspect a design element, rest the mouse over the design @lexhémat describes the

specifics of the design element will apjéiaen more than one design element is selected, no text
will appear.

Modifying Design Elements
To modify a design element, double the design element. A dialog box with the specifics of the
design element will appear, allowing modifications to be made.

Aligning Design Elements
Whenever two or more design elements are selected, their left sides or their tops may be aligned.

With the design elements selected-clgtk the mouse. Chooskgn->Left or Align>Tops.
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Distributing Design Elements
Whenever three or more design elements are selected, they may be distributed with equal spacing,
horizontally or vertically.

With the design elements selected -cigikt the mouse. Choose DistridsuVertically or
Distribute>Horizontally.

Managing Multiple Designs
Multiple designs appear as multiple tabs. To switch to a different design, click its associated tab.

Tool Icons
The following Tool Icons are available on the main tool bar. These shioeriBoare also
available by rigitficking in a design.

To create a new design element, selects its icon from the tool bar and drop it into your design with a
mouse click.

AhEER R EDS | XA ]w w2 g R CC

N Normal cursoi User | Userinputor| Can | Can (OBDII) Rpminput
(or press ESQ s output S input
Led ﬁ Switch -+ | Input Decoder & Logical And
* =
Logical Or Logical Xor Timer or A MinMax
| X @ Delay Vv
123 Count Events 2 LI Rslatch : 1 Compare pitg | Differentiator
Integrator LogActive =2 Design Notes Ambient
Int 7/ .
" Iﬁ@ control g Light
:lé.lt.;: Ambient Vbatt Design degre | Warnings
Temperature| B °c units;c is
Celsiust is
Fahrenheit

Downloading a Design

Once a design is created and contains no errors, it can be downloaded to a powerONE with the
Download command available on the tool bar. After the design is downit@apederONE will
restart and startinningthe downloaded design.

Designs are downloaded over USB.
Designs can be downloaded to more than one powerONE if multiple powerONEs are connected.
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Monitoring a Design
Once a design has been downloadedcthalalues and connection statetheflesigrrunning
on the powerONEnay be monitored with the Monitor command available on the tool bar.

To stop monitoring, use the Stop Monitor command on the tool bar (only visible when monitoring).

Majordesigrchangesannot be made while monitoring is in proghMiser changes, such as
moving design elements, can be made.

Monitoring data is sent to the host PC via the USB connection on the front of the powerONE.

The following design shows our now familiar exampletidenrrent Rpm value is 1302:

RPM v b | shif LEDS
1302.00 | s

2 | 5500 | E//,%F LEDO
|

1 1000

Note that Rpm step 1 is highlighted because the Rpm value is 1000 or higher and that the
connection to Led O is blue because it is active.

Whenthe Rpm value reaches 6054, the design will be shown as:

| _rem | D shit |  LEDS
| 6054.00 | s

2| 8500 | | E/glb LEDO
|

1 1000

Note that both Rpmsteps are now highlighted, that both connections are now blue and that Led 5
is shavn in red when it was capturdtb(igh it will be blinking

Recording Telemetry from a Design
Once a design has been downloadeadcthal dataalues may be recordeain the
powerONEwith the Record command available on the tool bar.

Designs cannot be modified while recording is in progress.
Recording data is sent to the host PC via the USB connection on the front of the powerONE.

To record choose the sample rate and long to record for.
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Recording also allows an option to add a timestamp to the text file name. Use this option if you
want to record multiple runs of the same powerONE without overwriting previous recorded data.

To stop recording before all requested sarphe been recordetick Stop Record available on
the tool bar (only visible when recording).

Recorded Data File Names
Recorded data is available in a text file in the folder that you chose at the beginning of recording.
The text filacan bamportedinto a Spreadsheet application.

The name of the text file is powerOIREcord<timestamp><serialnumber>.txt if the timestamp
option was chosen, powerONRecord<serialnumber>.txt if the timestamp option was not
chosen.

Logging Designs

As opposed to recordinigta, the powerONE can log design data irvotatile onboard memory.
The onboard memory, however, is limited (depending on the powerONE hardware version), as
compared to recording data.

Data is logged only when the design contains a LogActive desg @il then only if the input
to the LogActive design element is true. This allows conditions to be defined under which data is
logged.

Logging data is a good choice when it is not possible to locate the host PC inside the vehicle while
the vehicle isiioperation.

To log designs, first download your design to the powerONE. Then, configure the data to log using
Actions>Logging>Configure. After operating the vehicle, connect a host PC to the USB
connection on the front of the powerONE and séletibns->Logging>Get to get the logging

data.

Logging data is configured by specifying the interval at which the data is to be logged and by the
amount the data has to change before it is logged.

Once the onboard logging memory fills, the oldest loggingaralueglaced by newer logging
values.

Logging Data File Names
Logged data is available in a text file in the folder that you choose when logging data is retrieved.
The text filecan bamportedinto a Spreadsheet application.

The name of the text fileppwerONELog<serialnumber>.txt.
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Units Management

The User input types [Analog, Frequency and Interval] each carry engmiéedefigitions which

are properties of the data coming in that particular UserlO. The units are passed along with the data
ard are considered by powerONE every time it handles an input datum.

Default Units
The default units are:

Volts:for an analog input

Hz: (hertz)for a frequency input and
ms: (milliseconds) for in interval input
Rpm

= =4 -4 A

User-defined Units

We often wish to useh@r units to express a control or monitoring desigrd&thalt unitgVolts,

Hz, ms Rpn) are prgpopulatedbut we add our own units from the
Uni tso. The pefieesthesdisplaged precisianiwhen & w@lue is rednitus

menu is also accessible from the-gert specification pulldown for units, itenanage

Manage User Units

User Units

fps
fpsps
Hz

ms
Fipm
Yoltz

Lnit riph

Precision 1 £

(2] (=) (2] ()

The latch is a special case:

1 Ifits value input is connected to another object it inherits the units with the value.
1 If its value comes only fronpeeset, then it must select the units to accompany the value

Calibration
User Inputs may be defined in their native units:

1 Analog Inpud Volts
1 Frequency Inpu Hz
91 Interval Inputd ms

powerTWO User Manual 22



1 Rpm Inputd Rpm

Or, they may be calibrated in one of the-deBned unit systems. In this example an analog input

is calibrated to convert an accelerometer input (which is really volts) into fpsps. This is feet/sec/sec,
usually writenasfps but we caedschaptike Weedsupt expres
want to calculate real speeds and distances from this input.

Uzer i “
M arne - anig

Direction Input w
Function Analog “
Units fosos v
Yoltage 7377

Yaluel 2.2

WoltageZ? g.74

Value2 322

Senzitivity 0

Steps 0 “
£

5

4

3

2

1

I Ok ] l LCancel ] l Dizplay ... ]

powerTWO generates the coefficients a and b of the slirsgidquation
y = ax + b; and loads them into powerONE. It then performs tlislatidn at every input update.

Not all sensors are linear and powerONE can also handle the quadratic equation
y = aX + bx + c. This 2 order calibration simply requires thaspecify three values and
powelT WO extracts the three coefficients; a, bcaamtd loads them into powerONE.

onfigure Latch [x
Mame 50
Input Type Walue w

Y alue preset 1]

Urits fpsps

Set Active High v
Clear Active High -
I Ok l [ Cancel ]
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Unit Conversions
Some design elements must convert values from one unit system to another

Unit conversions are linear, so the designer must supply a scale and offset.
There are two forms of conversion:

1 Scale then Offsenultiply the user unit by a scale, then add an offset
1 Offset then Scale: add an offset to the user unit, then multiply by a scale

For example, to convert a user unit from Celsius to Fahrenheit, the conversion form would be Scale
then offset, the scale wdie 9/5 and the offset would be 32.

To convert from Fahrenheit to Celsius, the conversion form would be Offset then Scale, the scale
would be 5/9 and the offset wouldB2.

A Comparator would normally change units only when its two inputs are oietfygpsabut from
adi fferent system. | speetshut ope idfeet/see andhe adhemilesthmp ar i n ¢

Configure Compare

Mame comp. fph

Corweert A fps->mph 3
Corvert B one 3
[ Ok \ l Lancel ]

We had already given the rule for this conver

Configure Conversion

It v
Output units
mph w
Haw ta Convvert
Manage User Conyersions (&) *Scale, then + Offset
i () + Offset, then * Scale
Conversionz
fps->mph Scale  |nEaz
fpsps-»fps Ofiset [
Test
Input 0
Output 0
[ Ok l ’ Cancel l ’ Add l Ok ] ’ Cancel

The conversion menu is adswessible from the .manage item on any conversion select.
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Integrators and differentiators normally change units.

An integrator performs a time integuadl is used to chaniipngs likeacceleration to velocity, fuel

flow to massand currento charge,te. So anything that is ft/Sao ft/sec, Ib/sec to Ibs or

amperes to ampesecs (coulombs).

A differentiator measures the rate of change of a value and is the complement to an integrator. If we
have a velocity input, a differentiator will tell uscitelexation. For a changing weight input in Ibs

it will give use change rate in Ib/sec.

Units checking

powerTWO validagghe unit consistency as a value is passed from one object to the next. Normally
the units are just passed along also, but wher asyahissed to an object that has its own unit
definition, they must match and powerTWO will show a diagnostic if they do not.
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Design Elements

User

& User

A User design element corresponds to one of the DUWsemectios on the back of the
powerONE,numbered from 0 to 7.

All user desigalements can be given a wefmed name to indicate their purpose.
UsetOs can be configured as inputs or as outputs.

User inputs can further be assigned as Analog, Freq, Interval or Sense.

User outputs can furthbe assigned as Control, Pwm Entry or Pwm Table.

UsetOs areidenticalvith two exceptions:

1 User2 through User7 can sample at 200 Hz when used as Freq inputs and can handle a wide
range of input voltagddserO and Userl can sample at 10,000 Hz wheaisuSest) inputs
but require a 6highd input | evel of at | ea
1 User6 and User7 carodulateatup t02,000 Hz when used as Poutputs, whereas User0
through User5 camodulate at up t800 Hz when used as Pwm outputs.

User Inputs

Sense User Inpus

A sense user inputs reads a logic input, determines whether the input is high or low and outputs a
logicalvalue The following example shows a sense wigich is conected to the ignition circuit

ofan 0 aploweeyrse dONE.p o we

Configure User

Uszer 2 w
Mame

Direction I pt "
Function

Sense A L ,
>
(o ] (oo |

When createdhe sense user input appeamabe right.
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Analog User Inputs

Analog user inputs read voltage inputs and convert them to digital values. Voltage inputs may vary
from 0 t017.8/ V. Higher voltages are clamped at this level antbindihmage a poweNE

unless they exceed 50 Volts

Analog user inputs provide the digital value, the associated step value and steps as output
See the oUnits Munitssglectoeefititiorsaadccalibrationd f or

The sensitivity for an analog input is howimthie inputvaluemust change before a change is
recognized.

The following exampls ananalog input calibrated toBET(Engine Coolant Temperature)
sensor The sensor has output voltage of IPat 0 degreeand aroutput voltage 080 at 250
degrees, with 2 ste@$0and210, as follows:

Configure User

Iser 1 W
M ame ECT

Direction Imput b
Function i
Uriits dearesF ¥
Waltagel 12

Waluel n

Yaolkage? 3

Yalue2 250

Senzitivity 2

Steps 3 W

E
5

4 >

3 240
2 210
1 150

| ok || Cencel || Display.. |

When created, the analog input appeans the right
See the oUnits Management sectiond for Units
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Freq User Inputs
Freq user inputs measure the frequency of a logic input, i.e. how often the logic input changes.
UserlOs 0 & 1 measure frequencies up to 10 kHz and require an input high level of 14.5 Volts o

more. UserlOs 2 to 7 measure frequencies up to 200 Hz.

Freq usr inputs provide the frequency value, the associated step value and steps as output.

The following exampls a frequency input calibrated toagneticensor on a driveshaft

With a 3.43 differential & 20" tif®.24 ft. in circumference)
1 shaft rev 5.24/3.43 = 1.53 ft

88 fps(60mph) = 57.6 Hz

We 6 v

Configure User E

e ¢ h oXxréfps asdt2204ii$20amd150 mph, as follows:

ser 1 "
Mame Drriveshaft
Diirection [rpuat w
Function Freq w
Unitz fps w
freql 1]

valuel 1]

freq2 B7E

value oa

Fiate 0-10000Hz
Senzitivity 0.1

Steps 2 "
B

5

4

3

2 220

1 176

I Ok I [ LCancel ][ Dizplay .. ]

When created, the Freq input appears as on the right

See
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Interval User Inputs

An Interval user input measures the interval, in ms, between changes in the logic irsut signal.
actual resolution is 2.5 m3afthether intervals in logic input signal are to be measured for the logic
signal 6s high or | ow state must be specified.

Interval user inputs output the interval value, the associated step value, and steps.

The following example is a interval input cadibrat a magnetic sensor on a front wheel.
With a20" tire (5.24 ft circumference)
88 fps(60 mph) = 16.8 Hz

Wedve chosen steps at 176 fps and 220 fps (12

When created, the Interval user input appears as on the right:

Seete oUnits Management sectiond6 for Units sel
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