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1. THE PROGRAM BROWSER DIALOG WINDOW

To open the Program Browser dialog window follow the instructions on page 15.

— The path to the Test Program folder

File menu

Options menu
E. Prog am Browser _ (O] %]

File  Options
—> IC:\NHR\Test Pragrams b
- fjill C:\MHRATest Programs @

Demo DC-OC - Demo UPS

ot

I Use the emPower Assistant to create new programs. Mew Program | Qpen Fraarar | Cancel |

Test Programs—

| aeam | 1zesM | 7

The Use the emPower “ Assistant to create new programs checklist

Figure 1 — The Program Browser dialog window

1.1 The Program Browser — File menu

Open the Program Browser dialog window — instructions on page 15.

Selecting an existing Test Program (by single-clicking it), then clicking File exposes the same
menu, Figure 2, that right-clicking it does.

File Options

Mew Program
Copy Program
Easte Eiogran
Delete Program
Rename Program

File Properties
Prograr Details
Show Higtory ...

Figure 2 — The Program Browser — File menu
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The Program Browser — File menu options are:

New Program — creates a new empty, untitled emPower “ Test Program.

Copy Program — copies the selected Test Program into memory.

Paste Program (active only after a copy) — pastes the copied Test Program from memory.
Delete Program — deletes the selected Test Program for the current folder.

Rename Program — allows you to rename the selected Test Program.

SAEE A

%_ﬂ - Awarning about renaming a Test Program

Using the Rename Program option in the File menu is the only proper way to
rename a Test Program. You should never rename a Test Program file using
the Operating System.

6. File Properties — opens the File Properties dialog window.

Program Details — opens the Program Details dialog window.

8. Show History — opens the Program History dialog window showing the list of backup
copies of the selected Test Program.

~

The Show History dialog window

The file in the Show History dialog window with the lowest number is the most recent backup
copy.

188! Program History B [=] 3
Program Mame | “Wersi. | Modified D ate | Modified By | D ate Created | Created By Clase |
Model 4805, DC4B - DCOS{0} Debug  03/29/071 11:48AM  Joe 01/05/01 08:14 AW Administrator =

Loa |

@ Model 4805, DC4B - DCOS{1} Debug  03/29/071 11:48AM  Joe 01/05/01 08:14 A Administrator
BReplace Source |

Model 4305, DC48 - DCOS{2} Debug  03/29/01 11:43AM  Joe 01/05/01 08:14 A Administrator
Puige History |

& tdodel 4805, DC48 - Ik} Debug 01A2/00 12:23PM Administrator  01/05/01 08:14 AWM Administrator

Figure 3 — The Show History dialog window

1. The Close button — closes the Program History window.
2. The Load button — loads the selected back-up copy into EDIT. Selecting File>Save on
the backup copy opens the Saving Historical Files Is Not Allowed dialog window.

Saving Historical Files Is Not Allowed B3

& Hiztorical Files Cannot Be Modified.

[
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Figure 4 — The Saving Historical Files Is Not Allowed dialog window

Ir Selecting File>Save As... is allowed, and that allows you to use a Historical
"|||'|'I"1:Jz File (by changing its name first) without over writing the current Test
Program.

3. The Replace Source button — replaces the current Test Program with the selected backup

copy.
4. The Purge History button — deletes all backup copies from the Program History list.

1.2 The Program Browser — Options menu

Open the Program Browser dialog window — instructions on page 15.

| Dptions

: Change Roaot Directaory ..

i Backup Options ...

Figure 5 — The Program Browser — Options menu

The Program Browser — Options menu options are:

1. Change Root Directory... —allows you to change the current location of the Test Routine
folder.
2. Backup Options... — shows the Path to the backup folder (it’s the same as the Test
Programs), and allows you to change the number of backup copies
that will be kept there.

[
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1.3 Changing the View settings of the Program Browser Program L.ist pane

Open the Program Browser dialog window — instructions on page 15

[FrefiTest Frograms =] !l[‘* rad E’ﬁ'l Bl :IT'I
[l C\WNHRTost Programs e
|..HE... .,,eﬁ — View as Details button

View as List button
View as Small Icons button
View as Large Iconsbutton

T LUt the P bwnbe A iR Vo ERSCAS b BrODSIEHE. New Program | ; | Gancel |

¥am 126 4M

Figure 6 — The Program Browser (view) dialog window

To change the way the list of Test Programs are viewed:
Click the appropriate View button in the Program Browser dialog window.

1.4 Creating a new Test Program in the Program Browser dialog window

Open the Program Browser dialog window — instructions on page 15.

New Program icon

New Folder icon
Delete Program icon
Program Details icon

T Une the emPowe: Axsistarnt 1o Cieste hew progiami. Mew Progeam I - Canesl |

R 112 AW

Figure 7 — The Program Browser dialog window Without Assistant:
There are 4 ways to create a new Test Program without using emPower “ Assistant, they are:

1. Selecting New Program in the Program Browser — File menu.

2. Clicking the New Program icon.

3. Clicking the New Program button.

4. Right-clicking the Program List pane, and selecting New Program option from the menu
that opens.

[
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With Assistant:

After you check the Use emPower “ Assistant to create new programs checkbox, all of the

above methods will cause emPower © Assistant to start.

1.5 Opening an existing Test Program

Open the Program Browser dialog window — instructions on page 15.
Select (by single-clicking) the Test Program you want to open.

Click the Open Program button.

1.6 Opening the Program Browser dialog window

With no emPower “ application running, start emPower ° — instructions on page 83.

r Start button

CONTROL SPC Reporter Utilities 7 Help Shutdown

Figure 8 — The emPower ° toolbar

Click the EDIT button — the Program Browser dialog window, Figure 9, opens.

— The path to the Test Program folder
File menu
Options menu
E., Prog am Browser _ O] x|
Fil=  Dptions
—> IC:\NHR\Tast Pragrams Lo §|F_“|<|X|| o e = e
- fill CMHR T est Programs %

Demo DC-DC Demo UPS

't 4

™ Use the emPawer Assistant to create new programs. Mew Pragram | Gpen Programm | Cancel

Test Programs—

IETZET I y

The Use the emPower “ Assistant to create new programs checkbox

Figure 9 — The Program Browser dialog window
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With an emPower “ application running:

r Open

== B EE RN = A SR, A ER

Figure 10 — The Program Browser dialog window

Select the Open option in the File menu, or click the Open icon.
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2. THE ASSISTANT INPUT DIALOG WINDOWS

2.1 Assistant dialog window 1 — Start

The Configuration Progress panel
Highlighted
Green W

The programmer’s assistant will help you create a
new best program,

The First step is to select the category that best
describes your power supply.
Set Program
Info ‘You can press back at any time to change your
selections.
’J_ Inputs

™ AC to DC Power supply

Outputs
Datalog

Finish

™ AC to DC Battery Charger Th e
7 ACto AC Inverter

& BEIDE Converter! UUT Cate g o ry
~ DC to DC Battery Charger Optlons

 uPs

Help | Cancel | < Back I Mext = | Einishy I

Figure 11 — The Assistant (Start) dialog window

To open the Assistant (Start) dialog window, Figure 11:

Start emPower .

Click the EDIT button in the emPower “ toolbar, Figure 8 (page 15) — the Program Browser
dialog window opens.

In the Program Browser dialog window, Figure 9 (page 15):

Check the Use emPower Assistant to create new programs checkbox.
Click the New Program button — the emPower “ Assistant (Start) dialog window, Figure 11,
opens.

The Configuration Progress pane

The Configuration Progress pane shows the current configuration state of the
Framework Program. The illustration in Figure 11, shows that the
configuration process has just started.

The UUT Category options

Select the category that best describes your UUT — emPower ° Assistant
will only take you through the steps necessary to set up the type of UUT you
select here. A DC-to-DC Converter is selected in Figure 11.

2.2 Assistant dialog window 2 — Configuring Test Program

[
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** amPower Assistant - Configuring Test Program x|

what would you like to name the test program?

IModel 4505, D46 - DC 0D

Set Program Haow many UUT inputs are there?

Into
Mumber of UUT Inputs: |1 i’
Inputs

il How mary LILT outputs are there?
Dutputs ("UUT"= Unit Under Test)

Specify & name for your test Number of LLIT Gutpts: n ﬂ
program. Then specify the HmREr o Sutputs: I =
Datalog number of inputs and

outputs the test program will
use.

I~ Enable Mutti-Fixture Suppart

Finish

Help | Cancel I < Back | [lext = I Eimish I

Figure 12 — The Assistant (Configuring Test Program) dialog window

In the Assistant Configuring Test Program dialog window you:

1.

w N

Give your Test Program a name — this should be a descriptive name, Figure 12 shows the
name chosen for a UUT with a 48 volt DC input, and a 5 volt DC output.

Tell emPower ° the number of different voltage Inputs your UUT receives.

Tell emPower “ the number of different voltage Outputs your UUT produces.

Tell emPower “ if you will be testing UUTs on two fixtures — by checking the Enable
Multi-Fixture Support checkbox.

2.3 Assistant dialog window 3 — Configuring Inputs

— UUT Inputs column lists all the Inputs
in the Test Program

Configured column shows the
configured/un-configured state
of each Input

" emPower Assistant - Configuring I, puts x|

l_ Start LUT Inputs Configured Az inputs are completely configured
the emPowver Assistant will
UuUT In 1 | automstically check them aff.
Set Program Click "Mext" to configure input inputs

Info that are not checked off
Inputs
I Outputs Mote:

Unchecked tems are input inputs that
Datalog hianve not been configured.

Erisn |

Help Cancel | < Back |

Figure 13 — The Assistant (Configuring Inputs) dialog window
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This dialog window is really just providing you with configuration information. The Test
Program that it comes from only has one input, and that is unconfigured. This dialog window is
re-opened as each input is configured.

2.4 Assistant dialog window 4 — Input Description

An Input is any signal going into a UUT.

This name wil be used a the heads for the specific input column and also
appeats in variaus test routine parameter dislogs.

~ Input Description
Name: +48VDC Inpul

I~ Enable 3 phase measurement multpleting

teasurement Channel Scale:

Wakage Mux <None> w1000
Current Mus: <MNone>» > ||1.000

Figure 14 — The Input Description dialog window
In the Input Description dialog window you can:

1. Enter a distinctive name for the Input you are describing.

2. Select a Mux Channel for measuring the voltage, and current of the Input you are
describing.

3. Enable the measurement of 3-phase input characteristics.

4. Configure the measurement of each phase of a 3-phase input.

5. Adjust the voltage, and current Scale Factors of the Input.

Distinctive names for Inputs

Although the default names for inputs: UUT In 1, UUT In 2 etc. will work in your Test Program
perfectly well, it is much better to give them descriptive names. In the Input Description dialog
window, Figure 14, the input is 48 volts DC so I’ve named it: +48 VDC Input — I’ll know next
week what input that is just by reading its name. You can change the name later in the <input
name> Properties dialog window if you need to.

The Mux & Mux Channels
Simply put; Mux is a shortening of the term Multiplexer. A Multiplexer is an electronic switch
with multiple inputs and you need to tell emPower * what each Mux Channel is being used for.

19 of 89



emPower ° EDIT REFERENCE MANUAL

Selecting Mux Channels for measuring single-phase Inputs.

Some Input Devices can tell emPower “ when asked, about the characteristics of the power
being supplied to a UUT. However, you can choose to use a Digital Measurement Meter
(DMM) to measure these characteristics. Before that can happen (in the Input Description
frame) you need to select:

1. A Mux Channel (for the DMM) to measure the voltage being supplied to the UUT.
2. A Mux Channel (for the DMM) to measure the current being supplied to the UUT.

So, in the Input Description frame -

Select the next available channel in the VVoltage Mux dropdown.
Select the next available channel in the Current Mux dropdown.

r Input Description r Input Description
Marme: 8 Marme: [+48%DC Irput

I~ Enable 3-phase measurement multiplexing I~ Enable 3-phase measurement multiplexing

Measurement it Charinel: Scale: Measurement it Charinel: Scale:

WVoltage Mus: <MNone» VI 1.000 Voltage Mux: Chn 002 VI 1.000
Current Mu <Mone> ~|[1-o00 Current Mu, TESHEEig = | [.000

Figure 15 — The Input Description frame

Your Input Description frame should be similar to the view in the right-hand side of Figure 15.
In this example, the Input named +48 VDC Input will have its voltage measured by a DMM
though Chn 002 (Channel 2) of the Multiplexer, and its current measured by a DMM through
Chn 003 (Channel 3) of the Multiplexer.

You don’t need to select a Mux Channel for any characteristic you don’t intend to measure.
See also:

1. Using the Channel Scale: field (page 21)

Enabling 3-phase measurement multiplexing of a UUT Input

Checking the Enable 3-phase measurement multiplexing checkbox allows you to measure the
input characteristics of a 3-phase UUT Input Device with a Digital Measurement Meter (DMM).
You might do this if your 3-phase Input is coming from a wall socket; in that case you have no
other way of measuring that particular Input Device’s characteristics.

Some Input Devices can tell emPower “, when asked, about the characteristics of the power they
are supplying to a UUT. However, you can choose to use a DMM to measure these
characteristics.

If, during the configuration of a 3-phase Input, you checked the Enable 3-phase measurement
multiplexing checkbox, the Input Description frame changes from the view in the left-hand side
of Figure 16 to the view in the right-hand side.

[
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~ Input Description i~ Input Description
Name: +208VAC 3-phase Input MNarme: +208WAC 3-phaze Input

I Ensble S-phase measurement multilesing W% Enable 4-phase meastrement muliplesing

Measurement Channel Scale: Measurement it Channel Scale

Waltage Mus: <Mone - |1 oo Voltage Mux Phase A: |<None> ~||1.000
Current Mux: <Noney x |1 ooo Current Mux Phase A; |<None> ~||1.000

Waltage Mux Phase B: I<Nnne> ~||1.000
Current Mux Phase B: ImlW

Waltage Mux Phase C: I<Nnne> ~||1.000
Current Mux Phase C: I(None> ~||1.000

Figure 16 — The Input Description frame

At this point you need to select:

1. A Mux Channel (for the DMM) to measure the voltage being supplied to the UUT in
each phase you want to measure

2. A Mux Channel (for the DMM) to measure the current being supplied to the UUT in each
phase you want to measure

You don’t need to select a Mux Channel for any characteristic you don’t intend to measure.
See also:

1. Using the Channel Scale: field.

Using the Channel Scale: field

Sometimes the Output level of a UUT is too high to be measured by a DMM. In that case you’d
need to cut the Output level (let’s say in half) then tell the DMM to double the measured value.
That’s what the Scale: field in the Input Description frame is for; one for each Mux Channel.

Accessing the Input Description dialog within a Test Program

You can also view/change the settings in this dialog window from inside a Test Program. To do
that:

Open the <input name> Properties dialog window — instructions on page 26.

2.5 Assistant dialog window 5 — Input Devices

The Input Devices dialog window shows all Input Devices available to your Test Program. The
Input Devices dialog window gets its information from the Current Configuration file. The
Current Configuration file is the .cfg file that contains the details of all hardware devices
available to your Test Program. The .cfg file used by the Input Devices dialog window in Figure
17, is the Configuration file: Demo.cfg , it contains the details of two DC Sources, and one AC
Source.

[
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CLICKING the mouse on 2 source description will select the sourcs for
assignment. fthe source is checked, itis selected for this input: f not, itis
puls. If a source desciplion is disabled. itis

- Gel ur
¥ DL Source 12 NH TBA/BIVDC/400% DL Source
™ DC Source 2 NH 1BA/BIMDC/400%/ DC Source
= AC Source 1: [ BOOOL AT Source:

Figure 17 — The Input Devices dialog window

Checking any DC Source in the Input Devices dialog window, makes that Input Device available
to your Test Program, and causes any AC Sources listed to become unavailable.

Checking any AC Sources in the Input Devices dialog window, makes that Input Device
available to your Test Program, and causes any DC Sources listed to become unavailable.
Sources of the same type are left available in the list to allow the Paralleling of Input Devices,
although this feature is NOT currently supported in the Input Devices dialog window. You can,
however, Parallel Input Devices in the NHR Configurator — refer to the emPower “ Utilities
Reference Manual -- NHR Configurator.

Accessing the Input Devices dialog within a Test Program

Open the <input name> Properties dialog window — instructions on page 26.
Click the Devices tab.

[
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Assistant dialog window 6 — Input References

In the Input References dialog window you enter the typical values from the UUT’s
specifications. The number, and names of the fields you will see in this dialog window depends
on the type of Input Device you selected in the Input Devices dialog window, page 21.

Figure 18 shows the Input References dialog window produced by selecting the: NH
16A/60VDC/400W DC Source in the Input Devices dialog window.

efine the 100% refe
centages. Changes o (h
ar's settings that use this

if the vector data i
lues wil aulomatically

al.

[0y
I

cfere = [oooos
Reference Walts: [moooow
Reference Frequency:  [0000K2

Figure 18 — The Input References dialog window
The UUT I used in this example has a maximum input voltage of 60 volts DC, and a nominal
input voltage of 48 volts DC. You could enter either value in the Reference Voltage field.

In this dialog window we are leading up to the creation of the four default Input Vectors: High
Line, Nom Line, Low Line, an Off. The percentage voltages these Input VVectors are created
with refers to the Reference Voltage you choose here.

Your choice of Reference Voltage value depends on whether you want:

1. The High Line vector’s voltage to be 100% of 60 volts, and the Nom Line vector’s
voltage to be 80% of 60 volts (80% of 60 volts is 48 volts)

OR yoOu want:

2. The High Line vector’s voltage to be 125% of 48 volts (125% of 48 volts is 60 volts), and
the Nom Line vector’s voltage to be 100% of 48 volts.

This is only a style issue — there is no preferred method.
See also:

1. What are Input Vectors (page 24)
2. Using percentages of Reference Voltage values (page 24)
3. The formatting of entered values (page 86)

Accessing the Input References dialog within a Test Program

You can also view/change the settings in this dialog window from inside a Test Program. To do
that:

Open the <input name> Properties dialog window — instructions on page 26.

| VvV /& ] ]
rerar€ 23 of 89



emPower ° EDIT REFERENCE MANUAL

Click the References tab.

2.6 Assistant dialog window 7 — Input Defaults

In the Input Defaults dialog window you enter the values that you want ALL new Input Vectors
to be created with. The number, and names of the fields you will see in this dialog window
depends on the Source you selected in the Input Devices dialog window, page 21. Figure 19
shows the Input Defaults dialog window produced by selecting: NH 16 A/60VDC/400W DC
Source.

These values deter
vectors. Note: these
wvectors and do ot aff

- Defaul Yector Setting:

‘olage ooy | ooy
Curtent Lirit fooza | 5204
SequenceDely:  [100%5 | 00008
Voltage Range: [t10zv 52800V
Current Range: E

Figure 19 — The Input Defaults dialog window

In this dialog window, Assistant is asking you for the values it will use when creating each of the
four default Input Vectors. Those four default Input Vectors are:

1. High Line — typically defines the state where the UUT is receiving its specified maximum
operating voltage from the Source.

2. Nom Line —typically defines the state where the UUT is receiving its specified nominal
operating voltage from the Source.

3. Low Line —typically defines the state where the UUT is receiving its specified lowest
operating voltage from the Source.

4. Off —typically defines the state where the UUT is receiving NO power from the Source.

L~ What are Input Vectors
[~

An Input Vector is a snapshot of the state of a Source that contains the
settings of that device at a specific point in the run of a Test Program.

Using percentages of Reference Voltage values

In the Input Defaults dialog window, it is recommended that you enter
percentage values in the value fields. These percentage values are
percentages of the hard values you entered in the Input References dialog
window, which come from the specifications of the UUT. Using
percentages of the Reference values, gives flexibility to Test Programs.

[
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The Default Vector Settings fields

The values entered in these fields are the default values that each new Input Vector will be
created with. It’s simple process to change the default values of any Input Vector.

The Voltage field

For safety reasons (UUT as well as personnel) it is recommended that all your Input Vectors are
created with zero volts — so enter 0 in this field.
The value you enter here is the voltage that all Input Vectors are created with.

The Current Limit field

A Source can be forced by an Input Vector to deliver n-volts to a UUT, but (since current is
drawn) it cannot be forced to deliver any amps. The only control that an Input Vector has over
current is to limit how much can be drawn by the UUT from the Source.

The value you enter in the Current Limit field is the default maximum current that each new
Input Vector will allow the Source to deliver to the UUT.
This value should be less than the value you enter in the Current Range field.

The Sequence Delay field

An emPower ° Test Program may have many Input Devices.

When emPower ° has finished setting an Input Vector, for an Input Device it waits the value
entered in the Sequence Delay field before starting to set up the Input Vector of the next Input
Device.

The Voltage Range field

Limiting the Input Voltage to a UUT

One of the things you are doing by entering a value in the VVoltage Range field is to say to
emPower “ “No matter what a Test Routine tells you to do, do not deliver more voltage to the
UUT than this.” — this is useful because a buggy Test Routine may try to raise the input voltage
infinitely.

The value you enter in the VVoltage Range field, therefore, is the maximum voltage that a Source
will supply to a UUT.

Giving elbowroom to the Input Voltage

The value you choose to enter in the Voltage Range field should be a little higher than you
actually expect the Source to deliver to the UUT. The reason for this is to give the Input Voltage
elbowroom to go a little higher (briefly) than it’s told to go.

A percentage value entered in the Voltage Range field refers to the hard value entered in the
Reference Voltage field (48 volts) of the Input References dialog window, Figure 18.

In the example shown in Figure 19, a value of 110% of 48 volts (52.8 volts) is used as the value
for the Voltage Range field. This means that the voltage supplied to the UUT will stay in the
range of: 0 volts to 52.8 volts.

| VvV /& ] ]
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Voltage range selection by emPower *

The value you enter in the Voltage Range field is also used when your Test Program is using a
Source with many ranges.

As an example, say a Source has the two ranges: 0 — 150 volts, and 0 — 300 volts, it can usually
supply power in the lowest range more accurately than it can in the highest range, so if the value
entered in the Voltage Range field is in the lowest range, emPower “ will switch the Source into
that lowest range, and therefore be delivering power to the UUT as accurately as it can.

The Current Range field

It is recommended that you enter a value a little higher than the maximum input current of your
UUT. A percentage value entered in the Current Range field refers to the hard value entered in
the Reference Current field (5.2 amps) of the Input References dialog window, Figure 18.

The value you enter in the Current Range field should be higher than the value you enter in the
Current Limit field.

Accessing the Input Defaults dialog within a Test Program.

You can also view/change the settings in this dialog window from inside a Test Program. To do
that:

Open the <input name> Properties dialog window — instructions on page 26.
Click the Defaults tab.
Opening the <input name> Properties dialog window.

With EDIT running:
Click the Input tab.

<input name> Header button

Input |
“ector Name | Off| Digital | Analog | +458 VDC Indut —‘>— Input Ellipses
1 |High Line _ - - |100%
2 Mo Line I~ - - [50%
3 |Low Line I~ - - [10%
4 |Off - - = 0% Y
g [ - -

Figure 20 — A Test Program Input tab

[
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Either:

Double-click the <input name> Header button, Figure 20, of the Input you are interested in — the
<input name> Properties dialog window, Figure 21, opens.

Or:

Single-click the Input Ellipses button, Figure 20, of the Input you are interested in — the <input
name> Properties dialog window, Figure 21, opens.

+48 VDC Input Properties E

Description | Devices | Rsferences | Defauts |

This name will be: used as the header for the specific input column and also
appears in various test routin parameter dislogs.

~Input Description

Name:

I~ Enable 3-phase measursment multilexing

Measurement Channgl Scale:

Voltage Mus: <Mone> x||1.000
Cument Mus: <Mone> x||1.000

Figure 21 — The +48 VDC Input Properties dialog window

[
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3. THE ASSISTANT OUTPUT DIALOG WINDOWS

3.1 Assistant dialog window 8 — Output Description
An Output is any signal coming from a UUT.

This name will be used as the header for the specific output column and
alst i i i The Nominal Yoltage

age. The val
wit voltage for this channel of the ULIT

Violtage
Name: [+05 DTV Dutput

Naminal Valtage: 5.000 W

<Load-speciic Relays ¥

Qvervaltage Relay:

I~ Enable 3phass measurement multplezing

Measurement Channel Seale:

Voltage Mus [ =100
Curent it ML <Nane» ~||1.000

Figure 22 — The Output Description dialog window

In the Output Description dialog window you can:

1. Enter a descriptive name for the Output you are describing.

2. Enter a value for the nominal output voltage of the UUT.

3. Make a selection in the Overvoltage Relay dropdown.

4. Select a Mux Channel for measuring the voltage, and current of the Output you are
describing.

5. Enable the measurement of 3-phase Output characteristics.

6. Configure the measurement of each phase of a 3-phase Output.

7. Adjust the voltage, and current Scale Factors of the Output.

Entering a descriptive name for the Output

Although the default names for outputs: UUT Out 1, UUT Out 2 etc. will work in your Test
Program perfectly well, it is much better to give them descriptive names. In the Output
Description dialog window, Figure 22, the output is 5 volts DC so I’ve named it: +05 VDC
Output — I’ll know next week what output that is just by reading its name. You can change the
name later in the <input name> Properties dialog window if you need to.

Enter a value for the nominal output voltage of the UUT.
In the Nominal Voltage field you enter the normally expected output voltage of the UUT.

Making a selection in the Overvoltage Relay dropdown.

An Overvoltage condition exists when the Output of a UUT is supplied with a higher voltage
than its specified output voltage. This is done by connecting a Source to the output of the UUT.
The power supplied by the Source is allowed to be prevented from reaching the output of a UUT

| VvV /& ] ]
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by the Overvoltage Relay being Closed/Opened. By making a selection in the Overvoltage
Relay dropdown, you are telling your Test Program whether you will be using:

1. An external relay controlled by a General Purpose Relay (GPR) signal.
2. An external relay controlled by a Digital Output (DOUT) signal.

3. An external relay controlled by a Load.

4. A relay contained within, and controlled by a Load.

The Mux & Mux Channels

Selecting Mux Channels for measuring single-phase Outputs

Some Output Devices can tell emPower “ when asked, about the characteristics of the power
being supplied to them by a UUT. However, you can choose to use a Digital Measurement
Meter (DMM) to measure these characteristics. Before that can happen (in the Input Description
frame) you need to select:

1. A Mux Channel (for the DMM) to measure the voltage being supplied by the UUT.
2. A Mux Channel (for the DMM) to measure the current being supplied by the UUT.

So, in the Output Description frame:

Select the next available channel in the VVoltage Mux dropdown.
Select the next available channel in the Current Mux dropdown.

r~ Output Description and Mominal Valtage—————————————————— r— Dutput Description and Nominal Yaltage
Narne: [+05vDE Dutput Narne: [+05WDC Ouput
Nominal Voltage: ~— [5.000 Mominal Vollage:  [5.000%

Overvoltage Relay: | <Load-specific Relay> 'I Overvoltage Relay: | <Load-specific Relay> 'I

I™ Enable 3-phase measurement multiplexing I™ Enable 3-phase measurement multiplesing
easuremenl it Channek Scale: easuremenl t Channel Scale:

Woltage Mux: Chn 001 'l 1.000
Cumrent Mux Chi 002 'I 1.000

“Woltage Musx:

Cument ku

Figure 23 — The Output Description frame

Your Output Description frame should be similar to the view in the right-hand side of Figure 23.
In this example, the Output named +05 VDC Output will have its voltage measured by a DMM
though Chn 001 (Channel 1) of the Multiplexer, and its current measured by a DMM through
Chn 002 (Channel 2) of the Multiplexer. You don’t need to select a Mux Channel for any
characteristic you don’t intend to measure.

See also:
1. Using the Channel Scale: field (page 21).

Accessing the Output Description dialog within a Test Program

Open the <output name> Properties dialog window — instructions on page 35.
Click the Description tab.

Assistant dialog window 9 — Output Devices

[
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The Output Devices dialog window shows all Output Devices available to your Test Program.
The Output Devices dialog window gets its information from the Current Configuration file.
The Current Configuration file is the .cfg file that contains the details of all hardware devices
available to your Test Program. The .cfg file used by the Output Devices dialog window in
Figure 24, is the Configuration file: Demo.cfg , it contains the details of four DC Load, and one
AC Load.

CLICKING the mouse on

aload description will select the load for
assignment. [fthe load is checked, I is selected for this output i not. itis
available for use by other outputs. IF aload description is dissbled, it is
currertly in use by another cutput

- Selected Lo
™ AC Load 1: WH 30A/36044C/ 30004 Dynamic AC Load
I B Coad 1 TH B0AATDCA00Y Dinamic OF Laad FET]

™ DC Load 2: NH 60A/80VDC/300W Dynamic DC Load (FET)
™ DC Load 3: NH 60A/80VDC/300W Dynamic DC Load (FET)
™ DC Load 4: NH 60&/80VDC/300W Dynamic DC Load (FET]

<Back [ Nets | Cancel |

Figure 24 — The Output Devices dialog window

Checking any DC Load in the Output Devices dialog window, makes that Output Device
available to your Test Program, and causes any AC Loads listed to become unavailable.
Checking any AC Load in the Output Devices dialog window, makes that Output Device
available to your Test Program, and causes any DC Loads listed to become unavailable.

Paralleling Output Devices (Loads)

Loads of the same types are left available in the list to allow the Paralleling of Output Devices.
If these Output Devices are compatible your Test Program treats them as one Output Device.
This is the recommended method since this “single” Output Device only exists in the Test
Program they were paralleled in.

You may also parallel Output Devices in the NHR Configurator — refer to the emPower *
Utilities Reference Manual — NHR Configurator.

Paralleling Output Devices in the NHR Configurator means that the paralleled Output Devices
will appear to be a “single” Output Device to all the Test Programs that use that configuration
file.

Accessing the Output Devices dialog within a Test Program

Open the <output name> Properties dialog window — instructions on page 35.
Click the Devices tab.

3.2 Assistant dialog window 10 — Output References

In the Output References dialog window, it is recommended that you enter the Typical Output
values from your UUT’s specifications. The hard values entered in these fields are referred to in
the Output Defaults dialog window when setting up the default Output Vectors.

| VvV /& ] ]
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The number, and names of fields you will see in this dialog window depends on which Output
Devices you selected in the Output Devices dialog window.

[V Set Reference Woltage to Nominal Woltage

Fleference Voege:  [0000
E [ooooe

= [oooos

stance [10500m0bms
’ T T A—

Fleference Frequency: [QO0D0H:

Figure 25 — The Output References dialog window

Reference Voltage

The Set Reference Voltage to Nominal Voltage checkbox is checked by default, and the
Reference Voltage field is disabled. In this case you are using the value entered in the Output
Description dialog window (page 29).

Accessing the Output References dialog within a Test Program

Open the <output name> Properties dialog window — instructions on page 35.
Click the References tab.

Assistant dialog window 11 — Output Defaults
A brief note on Default VVectors

In the Configuring Default Vectors dialog window (page 37) you will enter values for the first
four Input Vectors, and the first four Output Vectors. The values entered there override the value
you enter in the Set Value field in the Output Defaults dialog window, Figure 26.

However the first four Output Vectors will use the selection you make in the Mode dropdown,
and the values you enter in the Voltage Range, and Current Range fields Figure 26.

The value you enter in the Set Value field in the Output Defaults dialog window, Figure 26, will
always be used when you create new Output Vectors in the EDIT/Output tab.
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g
SelValue: mmE 0 | ooma
Mode Corstant Current |
“oltage Range: 0%V [ ssmv
Cunent Range: 0% 4 [ aao00a

Figure 26 — The Output Default dialog window
The Set Value field

The default value for the Set Value field is 0, whether this value represents Volts, Amperes,
Ohms, or Watts depends on the selection you make in the Mode dropdown.

The value you enter in this field is the Set Value used when new Output Vectors are created in
the EDIT/Output tab.

This value is not used when Assistant creates the first four Output Vectors.

The Mode dropdown

In the Mode dropdown, you select the appropriate mode for your Default Vectors. The list that
appears in the Mode dropdown depends on which Load you selected in the Output Devices
dialog window Figure 24.

The Voltage Range field

The default value for the Voltage Range field is 110% of the hard value (based on the output
specifications of your UUT) you entered in the Reference Voltage field of the Output References
dialog window, Figure 25.

Entering percentage values in this field gives flexibility to your Test Programs.

Since a Load cannot directly control how much voltage it gets from a UUT (because Loads draw
current) the value you enter in this field is informing emPower “ about the maximum voltage
you expect the UUT to output.

Voltage range selection by emPower *

The reason that emPower “ needs to “know” the Voltage Range value is because some Loads
have many ranges, and emPower “ uses this value to put the Load into the best operating range
for the expected voltage.

[
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The Current Range field

The default value for the Current Range field is 110% of the hard value (based on the output
specifications of your UUT) you entered in the Reference Current field of the Output References
dialog window, Figure 25.

Entering percentage values in this field gives flexibility to your Test Programs.

Although a Load cannot directly control how much voltage it gets from a UUT (since Loads
draws current) it can directly control how much current it gets from the UUT.

The Current Range value serves three purposes:

1. Totell emPower ° “No matter what a Test Routine tells you to do, do not “tell” the Load
to draw more current from the UUT than this.” — this is useful because a buggy Test
Routine may try to raise the current drawn infinitely

2. Togive the Load a little elbow room, by allowing it to draw a little more current from the
UUT than its specified maximum output current

3. To letemPower ° “know” what you expect the maximum current draw of the Load to be
so that emPower “ can select the best operating range for that expected current draw

Current range selection by emPower *

As an example, say a Load has the two ranges: 0 — 150 amperes, and 0 — 300 amperes, it can
usually draw current in the lowest range more accurately than it can in the highest range, so if the
value entered in the Current Range field is in the lowest range, emPower ° will switch the Load
into that lowest range, and allow it to draw current from the UUT as accurately as it can.

Accessing the Output Defaults dialog within a Test Program

You can also view/change the settings in this dialog window from inside a Test Program. To do
that:

Open the <output name> Properties dialog window — instructions on page 35.
Click the Defaults tab.

[
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Opening the <output name> Properties dialog window

With EDIT running:
Click the Output tab

<output name> Header button

Qutput 1

“ectar Mame

Digital

Analog| 405 DCY Outp@]...| —— output Etlipses

1 Max Load v + |100.000% A
2 |Mam Load < = |50.000% A
3 |Min Load v » |10.000% A
4 |Mo Load < - |0.000% A

]

Either:

Figure 27 — A Test Program Output tab

Double-click the <output name> Header button, Figure 27, of the Output you are interested in —

the <output name> Properties dialog window, Figure 28, opens.

Or:

Single-click the Output Ellipses button, Figure 27, of the Output you are interested in — the
<output name> Properties dialog window, Figure 28, opens.

Figure 28 — The +05 VDC Output Properties dialog window
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3.3 Assistant dialog window 12 — Configuring Datalog Drivers
Since most emPower ° Test Programs print results to the screen, Assistant implements the NHR
Screen Driver for you by default (listed in the Drivers Currently Implemented frame Figure 29).

However, in the Configuring Datalog Drivers dialog window you can add any of the other
Datalog Drivers listed in the Available System Drivers frame, Figure 29.

“* amPower Assistant - Configuring Datalog Drivers - x|

— AddiFemove/Configure Datslog Drivers

Available System Drivers: Drivers Currertly Implemented:
.. MHR HTML Driver Add == F}. MHR Screen Driver

MHR Screen Driver

g MHFR: Texd Driver Remave |
1818 Prirter

Set Program

Info
Inputs

Dutputs
‘ Datalog

Finish

Help | Cancel I < Back | Mext = I Einish I

Figure 29 — The Configuring Datalog Drivers dialog window

Adding a Datalog Driver
In the Available System Drivers frame:

Select the Datalog Driver you want add to your Test Program by single-clicking it — the Add >>
button becomes active.

Click the Add >> button — a device dependant configuration dialog window opens.
Removing a Datalog Driver

In the Available System Drivers frame:

Select the Datalog Driver you want remove to your Test Program by single-clicking it — the
Remove >> button becomes active.

Click the Remove >> button — the Datalog Driver is removed from the Available System Drivers
frame.
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Configuring a Datalog Driver

A part of the process for adding a Datalog Driver is the configuration of it. After you click the
Add >> button, a device dependant dialog window opens.

Changing the configuration of a Datalog Driver

In the Drivers Currently Implemented frame:

Select, by single-clicking, the Datalog Driver you want to re-configure — the Remove, and
Configure buttons become active.
Click the Configure button — a device dependant dialog window opens.

Accessing the Datalog Driver dialog window within a Test Program

You can also access the Datalog Drivers dialog window from inside a Test Program. With EDIT
running you’ll see the EDIT icon bar, Figure 30.

The Add Datalog Objects icon T

=2 = e B S, R

Figure 30 — The EDIT icon bar (Add Datalog Objects) icon

Click the Add Datalog Objects icon, in the EDIT icon bar — the Datalog Driver dialog window,
Figure 31, opens.

4 Datalog Drivers
—AddRemoveiConfigure Datalog Drivers

Available System Drivers:

MHR HTML Driver A== | ety

MHR Screen Driver

MHR Text Driver Remove |
Prirter
Configure I

Cloze |

Figure 31 — The Datalog Driver dialog window

Assistant dialog window 13 — Configuring Default Vectors

This is the last step of the Assistant; here we enter values for the four default vectors for both
Inputs, and Outputs.

[
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“ emPower Assistant - Configuring Default Yectors x|

You're almost done, below are four Fields that allow
you to customize the percent of reference used ko
create the default Inputf/Output veckors,

Set Program
nfo

|
Inputs

‘When vou're dane click finish,

W High Line / Max Losd
IW Mom Line / Mom Load
[ioe | LowLine fhin Load
[l ottiNoLoad

DOutputs
Datalog

Finigh

Help | Cancel I < Back | [dext = I Einish I

Figure 32 — The Configuring Default Vectors dialog window
More on the default Input Vectors

The percentage values entered here for the Input VVectors refer to the value you entered in the
Reference Voltage field in the Input References dialog window, Figure 18.

Using Figure 32 as an example, the Input Vectors created in the dialog window are named:

1. High Line — this vector is created with 100% of Reference Volts.
2. Nom Line - this vector is created with 50% of Reference Volts.
3. Low Line — this vector is created with 10% of Reference Volts.
4. Off - this vector is created with 0% of Reference Volts.

After these four default Input Vectors are created by Assistant you may create more, but they
will be created with the value you entered in the Voltage field of the Input Defaults dialog
window, Figure 19.

More on the default Output Vectors

The percentage values entered here for the Output Vectors refer to the value you entered in the
Reference Current field in the Output Reference dialog window, Figure 25.

Using Figure 32 as an example, the Output Vectors created in the dialog window are named:

1. Max Load - this vector is created with 100% of Reference Current.
2. Nom Load - this vector is created with 50% of Reference Current.
3. Min Load - this vector is created with 10% of Reference Current.
4. No Load - this vector is created with 0% of Reference Current.

After these four default Output Vectors are created by Assistant you may create more, but they

will be created with the value you entered in the Set Value field, and will be volts, amps., watts,
etc. depending on the selection you made in the Mode dropdown of the Output Defaults dialog

window, Figure 26.

[
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4. THE EDIT/PROGRAM/UUT TAB

The Test Routine Ellipses —]

Program ]

Execute Label Output | Input | Digital | Analog [ Test Routine SPC | Seguencer|...

1 - - - - - W [l

2 = |The Mo Load Power Dissipation| Mo Load » | Off = - 2

3 - - - - - o [l

The Test Routine field ——
Figure 33 — The EDIT/Program/UUT tab

4.1 The Execute column

By default, each Test Step in the Program tab is always executed as it appears (top is first). The
Execute column give you four Execute options, they are:

1. Always — the Test Step will be executed each time the Test Program is run.
2. A Fixture Only — in a multi-fixture.
3. B Fixture Only.
4. Never — the Test Step will never be executed.
4.2 The Label column

In this column you enter some descriptive text to “label” each Test Routine of your Test
Program. For example: if you are going to run the UUT Ramp-up Test Routine, then you could
enter Ramp-up Test as the label.

4.3 The Output column

In this column you select (from the dropdown) any Output Vector that exists in the EDIT/Output
tab — this includes the option of None.

4.4 The Input column

In this column you select (from the dropdown) any Input Vector that exists in the EDIT/Input tab
— this includes the option of None.

4.5 The Digital column

In this column you select (from the dropdown) any Digital Vector that exists in the EDIT/Digital
tab — this includes the None option

4.6 The Analog column

In this column you select (from the dropdown) any Analog Vector that exists in the
EDIT/Analog tab — this includes the None option.

| VvV /& ] ]
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4.7 The Test Routine column
In the Test Routine column you can perform 4 Tasks:
Task 1 — Add a Test Routine to a Test Step.

Task 2 — Remove an existing Test Routine from a Test Step.
Task 3 — Change the Test Routine used by a Test Step.
Task 4 — Modify the settings of an existing Test Routine.

Task 1 — Adding a Test Routine to a Test Step.

As an example I will show you how to add the UUT Ramp-up Test Routine to a Test Step

The Test Routine Ellipses—]

[ Program )

Execute Label Output  |Input || Digital

Analog

Test Routine

SPC | Seguencer

1 ¥ |Ramp-up Test Mo Load = | Off = -

2 - - - -

-

The Test Routine field ——

Figure 34 — The EDIT/Program/UUT tab

Click the Test Routine field — the Test Routine Selection dialog window, Figure 35, opens (in
either the collapsed left-hand view, or partially expanded right-hand view).

E

| |
# Test Routine Selection M =] E3 # Test Routine Selection =] E3
S| s

e ) 2l o JF Boostiut

[ 2l

REmuvE | oK | Cancel |

JF Constant Vatage Offset
ﬁ/ Device Contral
e JF Diggtal State
;/ Efficiency

- Input Detection
y Mutti-Messurement

p/ Promit

p’ﬁamp (General Purpose)
ﬁ/ Short Circuit
p/ Timing Measuremert
;/ UUT Communications:
y LUT Ramp-ugp
y ‘oltage Regulation

p/WavefDrm Measurement

REmuvE | oK | Cancel

Figure 35 — The Test Routine Selection dialog window

[ -

The Test Routine Selection dialog window

in the standard Windows fashion (clicking the +, and — signs to

expand/collapse branches).

You can browse the Test Routine Selection dialog window for Test Routines
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— The UUT Ramp-up Test Routine

£ Test Routine Selection ;Iglzl ;Iglil
=) NHR - o HR -
=2 Power Supply (B Power Supply
<o fF Constant oltage Offset 7 Constant Volkage Offset
y Device Control f Device Contral
‘57 Digital State y Digital State
/,'7 Efficiency f Efficiency
y Multi-tMeazurement y Multi-teasurement
Prampt f Prompt

= ‘57 Rarnp [General Purpase)

y Short Circuit . y Shiort Circuit

y Single Measurement |Cor Chan eS f Single Measurement

‘57 Timing Measurement . 5 Timing teasurement
e 17 W T - fF Transient Respanse

> - WP Tommunications \y UUT Communications

y Ramp [General Purpase]

7 LT Rarp - AT
/,'7 Wolkage Fegulation e fVoItageHegulatmn b
B UPs ;I R PS5 LI
fove [0 Cancel | Bemove | ok | gaeal |

Figure 36 — The Test Routine Selection dialog window

Click the UUT Ramp-up Test Routine — its icon changes to the pointer.
Click the OK button — a Test Routine dependant dialog window opens where you enter specific
settings for this Test Routine.

Task 2 — Removing an existing Test Routine from a Test Step
In the EDIT/Program/UUT tab:

Click the Test Routine field that you want to remove — the Test Routine Selection dialog
window, Figure 37, opens.

Select (by single-clicking) the Test Routine you want to remove from the Test System, Figure
37.

# UUT Ramp-up Ol =]

B8 Power Supply
JF Constant Vatage Ottset
ﬂ/Dewce Control
<o J# Digtal State:
. Efficiency
;‘/ hiuti-bleasurement
;/ Promat
ﬂ/ Ramp (Genetal Purpose)
ﬂ/ Short Circuit
ﬂ/Tlm\ng Measurement
ﬂ/ Transient Response
. UUT Communications:
T e ) 2
ﬂ/ ‘oltage Regulation
ﬂ/ Wavefarm Measurement ﬂ

Remove | (o)1 | Cancel |

Figure 37 — The Test Routine Selection dialog window

Click the Remove button — the Remove Test Routine dialog window opens.

\?)

e e |

Click the Yes button — the Test Routine is removed from the Test Step.
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Task 3 — Changing the Test Routine used by a Test Step
In the EDIT/Program/UUT tab:

Click the Test Routine field that you want to change — the Test Routine Selection dialog window,
Figure 38, opens.

# UUT Ramp-up M=l E3

-JF Constart Vottage Oftset
- Device Control
-7 Digitsl State
;‘/ Efficiency
ﬂ/ Mutti-Measurement
p/ Promit
ﬂ/ﬁamp (General Purpose)
ﬂ/ Short Circuit
ﬁ/ Timing Measuremert
. Transient Response
- ¥ UUT Communications:
B e ) 2
ﬂ/VonageRegulmlon
ﬂ/Wavemrm Meazuremenit ;I

Remove | oK | Cancel |

Figure 38 — The Test Routine Selection dialog window

Select (by single-clicking) the Test Routine you want to replace the current Test Routine with,
Figure 39.

# Multi-Measurement =] E3
....... Obsolete
=] Power Supply
o JF Constant Vottage Offset
ﬂ/ Device Control
;/ Digitsl State
oo ¥ Etficien
e
p/ Promit
ﬂ/ Ramp (General Purpose)
ﬂ/ Short Circuit
ﬁ/ Timing Measuremert
. Transient Response
ﬂ/ UUT Communications
y UUT Ramp-up =
ﬂ/ Yoltage Regulation
ﬂ/ Wiaveform Measurement ;I

|»

Remove | oK | Cancel |

Figure 39 — The Test Routine Selection dialog window

Click the OK button — a Test Routine dependant dialog window opens where you enter specific
settings for this replacement Test Routine.
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Task 4 — Modifying the settings of an existing Test Routine

The Test Routine Ellipses ——

[ Program
Execute Label Output  |Input | Digital | Analog [ Test Routine SPC | Seqguencer
1 ~ |Ramp-up Test Mo Load = | Off = - ¥ B
2 - - - - - » F]

The Test Routine field ——
Figure 40 — The EDIT/Program/UUT tab

In the EDIT/Program/UUT tab:

Click the Test Routine Ellipses Figure 40, of the Test Routine you want to modify — a Test
Routine dependant dialog window opens.

4.8 The Sequencer Control

The Sequencer Control allows you to specify what a Test Program will do after running a Test
Step on a UUT, whether it passes the Test Routine or not.

The Sequencer Control Ellipses

Program ]

Execute Label Output  |Input | Digital | Analog [ Test Routine SPC | Se uencer‘
1 ~ |Ramp-up Test Mo Load = | Off = - hd 2
2 - - - - - » F]

The Sequencer description field ——
Figure 41 — The EDIT/Program/UUT tab

[
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To open the Sequencer Control dialog window:
Click the Sequencer Control Ellipses — the Sequencer Control dialog window, Figure 42, opens.

Sequence Control X
Jescription I W Auto
—When Test Pagses

¥ Send resutts to data logger; Delay |D 0n s
Jump Ta I:::Next Stepez= j

~¥hen Test Fails

[¥ Send results to data loggers Delay (00005

Jump Tar |>>>Next Step=== d

Advanceds==
Ok I Cancel | Reset |

Figure 42 — The Sequencer Control dialog window
The Description field

The Auto checkbox is checked by default. When checked, EDIT will automatically fill the
Sequencer description field in the EDIT/Program/UUT tab, Figure 41, based on the selections
you make in the Jump To dropdowns in both the When Test Passes, and When Test Fails frames.

If the default selection of >>>Next Step<<< in a Jump To dropdown is used, it will not be appear
in the Sequencer description field in the EDIT/Program/UUT tab.

If you uncheck the Auto checkbox, you can enter your own description in Sequencer description
field.

The When Test Passes/Fails frames
In these frames you are telling TEST (the part of emPower ° that actually runs the Test
Programs) what you want it to do when a UUT passes/fails this Test Routine.

The Send results to data loggers checkbox

This checkbox is checked by default. When it is checked, the results of the Test Routine are sent
to the Datalog Drivers in your Test Program when the UUT passes/fails the Test Routine.

The Delay field

The value you enter in this field is the amount of time (in seconds) the Sequencer Control waits
between sending results to the Datalog Drivers, and it following the selection in the Jump To
dropdown.

The Jump To dropdown

The selection >>>Next Step<<< is the default selection. When >>>Next Step<<< is selected
and a UUT passes/fails the Test Routine, EXEC will move on to the next Test Step. The other
options in the Jump To dropdowns are:

1. >>>RETURN<<< —the program goes to the line in the Test Program following a
subroutine call

| VvV /& ] ]
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2. >>>End Test<<< - ends the Test Program, and makes a Pass/Fail determination on the
UuT
3. >>>Abort Test<<< — end the Test Program, but make no Pass/Fail determination on the
UuT
4. >>>Repeat Step<<< - repeat this Test Step

At the bottom of this list, is the list of Test Steps in your Test Program (listed by the names you
entered in the label field).

[
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5. THE EDIT (INPUT, OUTPUT, DIGITAL, ANALOG, MEASURE) TABS

A reminder — in PowerSpeak:

e The rows you add to the EDIT tabs: Input, Output, Digital, Analog, and Measure are
called Vectors

e The columns you add to the EDIT tabs: Input, Output, and Digital are called
Containers

Below are 8 Tasks that can be done in the Input tab. The methods of some tasks are common to
other EDIT tabs; when this is the case the tabs are mentioned.

Task 1 — Adding an Input Vector (page 48), method applies to: Output, Digital, Analog,
Measure tabs.

Task 2 — Deleting an Input Vector (page 49), method applies to: Output, Digital, Analog,
Measure tabs.

Task 3 — Re-ordering Input Vectors (page 51), method applies to: Output, Digital, Analog,
Measure tabs.

The Vectors are the rows of the spreadsheet on each tab.

Task 4 — Adding an Input Container (page 52), method applies to: Output tab

Task 5 — Deleting an Input Container (page 53), method applies to: Output tab

Task 6 — Re-ordering Input Containers (page 54), method applies to: Output tab

Task 7 — Making “No Change” Input Vectors (page 55), method applies to: Output, Analog
tabs

The Inputs/Outputs are the columns of the spreadsheets on each tab. Since these tasks are
common to both the EDIT Input & Output tabs I’m only going to show you how to do them in
the EDIT Input tab.

There is 1 task that is unique to the Input tab:
Task 8 — Designating an existing Input Vector as an Off Vector (page 57).

[
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Task 1 — Adding an Input Vector

The adding an Output, Digital, Analog, Measure Vectors follow the same method as adding an

Input Vector.

In this example 1I’m using the Test Program created in the emPower “ Quick Start Guide. It has
the single Input named: +48 VDC Input.

With the EDIT/Input tab open:

<input

Header button

l—Vector Number column

Input 1

A

__>— Input Ellipses

Vector Ellipses

Yector Name | Off Digital [ Analog | +48 WDC Ingut]...
1 |High Line I - = |100% v
2 |Mom Line I - - |50%
3 |Low Line - M = |10% v
4 |Of _ ~ ~ 0w v C
5 = ~ ~

Figure 43 — A Test Program Input tab

Double-click the last number in the Vector Number column — a new Input Vector is added to the
spreadsheet, Figure 44, with a default name in the Vector Name field.

Input 1

Yector Mame

Digital

Analog

+48 WDC Input|...

High Line

100%

MNom Line

0% v

Low Line

10% Y

off

0% v

Defaults

0.000 v

00 | | = fd | ha [ —

10 ] i |

LNENENENENRE!

LNENENENENE!

Figure 44 — A Test Program Input tab

Double-click the new Vector Name field — the default name is highlighted.

Enter an appropriate name for the new vector (or choose one from the predefined list that drops
down — see Predefined Labels and Vector Names, page 86).

Make appropriate selections in the Digital, and Analog columns.

Click the Vector Ellipses — the <input name> Properties dialog window opens. Figure 45 shows
the +48 VDC Input Properties dialog window.
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+48 VDC Input Properties E3

Fiopettes |

Control the saurce(s] by entsiing appropriate valuss here

~Defaul Vector Sefting
Volage: [ oomv
Cunert Limit [100%2 & 52004
Sequence Delay:  [100% S 000s
Woltage Range: [ty 52,800
Cunent Range: [r2054 E.2404

Advaned Fropeties... |

Cancel

Figure 45 — The +48 VDC Properties dialog window

What you’ll see:

The number, and names of the Value Fields shown in the <input name> Properties dialog
window is dependant on what Source devices were selected in the Input Devices dialog window.

The values shown in these fields will depend on values entered in the Input References, and
Input Defaults dialog windows.

See also:

1. Assistant dialog window 5 — Input Devices (page 21)
2. Assistant dialog window 6 — Input References (page 23)
3. Assistant dialog window 7 — Input Defaults (page 24)

Task 2 — Deleting an Input Vector

Deleting an Output Vector follows the same method as deleting an Input Vector.
In this example 1I’m using the Test Program created in the emPower “ Quick Start Guide, which
has the single Input named: +48 VDC Input.

With the EDIT/Input Vector tab open:

<input Header button

Input 1

l—VeCtor Number column

A
Yector Name | Off Digital [ Analog | +48 WDC Indut]... >— Input

1 |High Line _ A > |100%

2 |Mom Line - - ~ [A0% W

3 |Low Line _ - * |10% v

2 |of _ - ~ 0% v (L. Vector
5 J v - ]

Figure 46 — A Test Program Input tab

Right-click the Vector Number button of the vector you want to delete — the Edit menu opens.

| VvV /& ] ]
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Input
YWartnr T\lﬁmnlﬁﬁlﬁ'gita| Analog +48 DG |an|t
Cut Chil

1 L Eapyr EilHE v = | 100% 4
2 NS Pt Ghlsd b = |50% W
3 |[L Delete Del - | 10% W B
70 [Er I A SV
= Tw,_,-j' -m
|5} _ - -

Figure 47 — A Test Program Input tab
Select Delete — a delete confirmation dialog window opens.

PowerE dit

@ Are you sure you want to delete Temp Yector

Figure 48 — A Test Program Input tab

Click the Yes button — the Input Vector is deleted from the Input tab.
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Task 3 — Re-ordering Input Vectors

Reordering Output Vectors follows the same method as reordering Input Vectors.
In this example I’m using the Test Program created in the emPower “ Quick Start Guide, which
has the single Input named: +48 VDC Input.

Let’s assume you created the Input tab in Figure 49, and (for some reason) you decide that you
want the Input Vector labeled Off above the Input Vector labeled Low Line.

<input name> Header button

Vector Number column : &
Input |
y —
Yectar Name | Off| Digital | Analag [ +48 VDG Ingut] .. >— Input Ellipses

1 |High Line _ - - [100% v
2 |Mom Line = - - [50% v
3 |Low Line = - > [10% v
4 |Of _ ~ ~ 0% v qH Vector Ellipses
5 _ - -

Figure 49 — A Test Program Input tab

Right-click the VVector Number button of the Input Vector labeled Off — the Edit menu, Figure
50, opens.

Input ]
Cut Clrl+
Ve Copy  [EhlHE tal| Analog | +48 YOC Input] ...

1 |Hih  Easte Chilsy + |100% v

2 (M Delete Del - ~|50% v

3 |Lo Insert ~ > |10%

) C— | |  <[0%Y

5 = - -

Figure 50 — A Test Program Input tab

Select the Cut option — the Input Vector labeled Off is highlighted.
Right-click the Vector Number button of the Input Vector labeled Low Line — the Edit menu,
Figure 51, opens.

Input ]
Cut Chrl+
1 5 i
e Cowy  Pigital| Analog|+48 VDC Input|...
1 Delete Del - = |100% ¥
2 >
= Inzert
3 tmv-:m—|!i 0% W E
4 |Off =]
5 _

Figure 51 — A Test Program Input tab

Select the Paste option — the Input Vector labeled Off is now above the Input Vector labeled Low
Line, Figure 52.
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Input ]
Yectar Mame | Off| Digital | Analog| +48 WDC Input| ...
1 |High Line _ - > [1100% %
2 |Mom Line _ - > [50% W
3 |Of ] - > 0% Y
4 |[Low Line [ - x|10% v
5 — - -

Figure 52 — A Test Program Input tab

Task 4 — Adding an Input Container

Adding an Output, or Digital Container follows the same method as adding an Input Container.
In this example I’m using the Test Program created in the emPower “ Quick Start Guide, which
has the single Input named: +48 VVDC Input.

The Add New Inputs icon T

-2 = B S, SR

Figure 53 — The EDIT icon bar (Add New Inputs) icon

With the Input tab open, the icon indicated in Figure 53, is labeled Add New Inputs.
With the EDIT/Input tab open:

Click the Add New Inputs icon in the EDIT icon bar, Figure 53 — the <input name> Properties
dialog window, Figure 54, opens.

UUT In 1 Properties ]

Description | Devices | Rsferences | Defauts |

This name will be: used as the header for the specific input column and also
appears in various test routin parameter dislogs.

~Input Description
Name: UUTIn 1
I~ Enable 3-phase measursment multilexing

Measurement Channgl Scale:

Voltage Mus: <Mone> x||1.000
Cument Mus: <Mone> x||1.000

Cancel

Figure 54 — The <input name> Properties dialog window
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The <input name> Properties dialog window opens showing four tabs, with the Description tab
on top. These four tabs contain the same fields/settings shown by the dialog windows opened by
the Assistant.

See also:

1. Assistant dialog window 4 — Input Description (page 19)
2. Assistant dialog window 5 — Input Devices (page 21)

3. Assistant dialog window 6 — Input References (page 23)
4. Assistant dialog window 7 — Input Defaults (page 24)

Task 5 — Deleting an Input Container

Deleting an Output, or Digital Container follows the same method as deleting an Input
Container.

In this example 1I’m using the Test Program created in the emPower “ Quick Start Guide, which
has the single Input named: +48 VDC Input.

<input name>  Header button

Vector Number column ; ¢
Input ]
v
Yactor Mame | Off| Digital [ Analog | +48 YDC Indut]... >— Input Ellipses

1 |High Line _ - = |[100%
2 |Mormn Line _ - > |50% W
3 |Low Line _ A * |[10% .
4 |Off _ 2 = 0% W C || Vector Ellipses
5 o = 7

Figure 55 — A Test Program Input tab

With the EDIT/Input tab open:
Right-click the <input name> Header button — the Edit menu opens.
Select the Delete option — the EDIT - Confirm delete dialog window, Figure 56, opens.

PowerE dit <]

@ Ape you sure vou want to delete +48 YD C Input

Figure 56 — The EDIT — Confirm delete dialog window

Click the Yes button — the selected Input is deleted.

[
rerar€ 53 of 89



emPower ° EDIT REFERENCE MANUAL

Task 6 — Re-ordering Input Containers

Reordering Output Containers follows the same method as reordering Input Containers.

Let’s assume you created the Input tab in Figure 57, and (for some reason) you decide that the
Input Containers must be reordered: +24 Volts, +48 Volts.

-

Input
“ector Mame | Off| Digital| Analog | +48 %DC Input|... [+24 VDC Input]...
1 |High Line _ - > [100% % L 100% Y
2 |Mom Line _ - > [50% Y . |50%
3 |Low Line _ > |10% Y | 10%
4 |Off o > 0% Y 0%
5 _

Figure 57 — A Test Program Input tab

Right-click the <input name> Header button labeled +48 VVDC Input — the Edit menu, Figure 58,
opens.

@RS e = o
| I e
Frepmp—— Easter [EhfH
Frogram Dutput Delete Del Input ]
.. Inzert
“ector Mame | Off| Digital | Analog | +48 Wee—rpar—1—="D0C Input| ...
1 |High Line _ = ([100% . |100% Y
2 [Mom Line I L |50% Y
3 [Low Line [ L |20%
4 [of v = -|iESE 0
5 _1 - -

Figure 58 — A Test Program Input tab (cut Input)

Select the Cut option — the +48 VDC Input column is highlighted.
Right-click the <input name> Header button labeled +24 VVDC Input — the Edit menu, Figure 59,
opens.

e LaL L iugiann 1 g

- — =] Cut Ol
EEs ahn - L

=TI AR IREP- fu o
Paste  Chil+

OUtDUt ] Delete Del

- Inzert
“ector Mame | Off| Digital | Analog | +48 YDC Input|... | +24 voompo—
1 |High Line I - - [100% . ||100% W

2 [NomLine |2 - = |a0% v | |EiE

3 |Lowline  [O - =[10% v | EENE

4 |off Ml = Eowv Moy

5 [ = =

Figure 59 — A Test Program Input tab (paste Input)

54 of 89



emPower “EDIT REFERENCE MANUAL

Select the Paste option — the +48 VVDC Input column is pasted after the +24 VVDC Input column,

Figure 60.
Input
“ector Mame | Off| Digital | Analog| +24 %0C Input | | +48 YDC Inpot| ..
1 |High Line = - = |[100% v .. 100% W
2 [Mom Line _ - T |50% W . |80% v
3 |Lows Line a - > |20% W L 10% Y
4 |Off I - - 0% 0% W
5 | - b4

Figure 60 — A Test Program Input tab (Inputs reordered)

Task 7 — Making “No Change” Input Vectors

Sometimes it’s helpful to be able to define vectors that have fields that don’t change from their
current value when they’re applied. This can be accomplished by deleting the value from the
grid — hitting Backspace or Delete until the characters are removed from the cell. In the
following example, the +24 VDC Input will not change its value when either the “High Line” or
“Low Line” vectors are applied.

............................. I nput1
Yector Mame | Off | Digital| Analog | +48 YD Input | ... | +24 VDC Input ..
1 [High Line _I - = [100% "
2 |hNom Line i - * 50% W _100% Y
3 |Low Line | i * [ 10% W
4 |Of v - = 0% v 0% v
(5] I | - *

Figure 61 — A Test Program Input tab (No Change Vectors)

To restore the original value in the cell, press the ellipsis button to the right of the empty cell and
press OK. The test program remembers the previous value before it was deleted so you don’t
have to.

You can define No Change Vectors for Output Containers and Analog Containers as well as
Input Containers. Digital Vectors have “no change” capabilities built-in to the vector data (see
page 68).
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6. THE EDIT/INPUT TAB

A reminder — in PowerSpeak:
e The rows you add to the EDIT tabs: Input, Output, Digital, Analog, and Measure are
called Vectors

e The columns you add to the EDIT tabs: Input, Output, and Digital are called
Containers
In the Input tab, the rows are Input Vectors, and the columns are Input Containers.
The EDIT/Input tab has one task unique to it that needs to be described by itself. That task is:
Task 8 — Designating an existing Input Vector as an Off Vector

Naming an Input Vector “Off” is not what makes it an Off Input Vector. An Input Vector
becomes an Off Input Vector oNLY when you check the checkbox in the Off column of the
EDIT/Input tab, Figure 62.

Vector Number

Off _ N
f Input |

“ectar Mame [ Off| Digital| Analog | +48 YDC Input|...

1 |High Line = - | 125% %

2 |Mom Line _ - = [100% % »

3 |Low Line _ - - |37 8% Y |

4_JOf A = =owv CLD— vector Ellipses
5 [ < 7

Figure 62 — The EDIT/Input tab
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By designating a Input Vector as an Off Input Vector, you are telling emPower ° to use the
values/settings in the Input Preference dialog window, Figure 63.

The values/settings in the Input Preferences dialog window will oNLY be used/referred to for
Input Vectors with a checked Off checkbox.

Input Preferences E E|

 Minirum Off Timne

Finimurn Dff Time: |1 00.000 mS

— Turn Off Sequence

% Ag Digplayed
" Reverse of Display

[V Enable Constant Resistance Mods

i Constant Resistance Delay

Constant Fesistance Delay: IU.DUD S

Cancel |

Figure 63 — The Input Preferences dialog window

The Minimum Off Time frame

When turned off, some UUTS require being off for a specified minimum time. Checking an
Input Vector’s Off checkbox, and entering this specified minimum off time in the Minimum Off
Time field, is the most efficient way of ensuring that the UUT is off for at least the specified
minimum off time.

The minimum off time is applied at the change between an Off Input Vector, and a NOT Off
Input Vector. The timer that keeps track of how long an Off Input Vector is actually Off, is a
smart timer. When emPower ° is ready to make the change between an Off Input Vector, and
NOT Off Input Vector, it “looks” at the value in the Minimum Off Time field, and “asks” the
smart timer how long the Off Input Vector has been Off. For example:

1. If the value in the Minimum Off Time field is 100 milli-seconds, and the smart timer’s
value is 110 milli-seconds — emPower “ will immediately move to the NOT Off Input
Vector.

2. If the value in the Minimum Off Time field is 110 milli-seconds, and the smart timer’s
value is 100 milli-seconds — emPower “ will wait another 10 milli-seconds before
moving to the NOT Off Input Vector.

Note: The value entered in the Minimum Off Time field, will only be used (between Input
Vectors) if:

1. The Off Input Vector has its Off checkbox checked.
2. emPower “ is moving from an Off Input Vector, to a NOT Off Input Vector.
3. The Off Input Vector hasn’t been off for longer than that already.

[
58 of 89 rerar€



emPower “EDIT REFERENCE MANUAL

The Turn Off Sequence frame

By default, all hardware devices in an Input Vector are set to their values/settings (left-to-right)
in the order they are displayed in the EDIT/Input tab. Turning off hardware devices —
(reversing order of turn on).

Usually, all the hardware devices in an Off Input Vector are delivering no power, and when
emPower ° moves into an Off Input Vector these hardware devices are turned off (by default) in
the order (left-to-right) they are shown in the EDIT/Input tab.

In this case, selecting the Reverse of Display option means that these hardware devices will be
turned off in the reverse of default order (right-to-left).

It is often true that hardware devices require be turning on in one order, and turning off in the
reverse order, that is what the Reverse of Display option allows you to do.

Turning on hardware devices — (reversing default order)

For an Input Vector to be designated an Off Input Vector, it is NOT necessary that all hardware
devices in that Input Vector are delivering no power. In that case, checking the Off checkbox of
that Input Vector is designating that Off Input Vector (which is not really off) as a “special” Off
Input Vector.

In this case, selecting the Reverse of Display option means that these hardware devices will be
turned on in the reverse of default order (right-to-left).

The Constant Resistance Mode checkbox

In Constant Resistance Mode, the current drawn from your UUT (by a Load) is proportional to
the voltage supplied by your UUT.

Checking the Enable Constant Resistance Mode checkbox ensures that emPower “ moves the
UUT from an Off Input Vector to a NOT Off Input Vector in the “nicest” way possible by
stopping the Load from drawing more current from the UUT than it can “comfortably” supply.
The Load tracks the voltage supplied by the UUT, and only draws the level of current
proportional to that voltage.

However, although emPower “ is in Constant Resistance Mode, it is still “intending” to raise the
current drawn by the Load to the value specified in the NOT Off Input Vector. To do this in
Constant Resistance Mode will take some time that is unknown by us.

Let’s look at the Constant Resistance Delay field assuming that your UUT needs 2 seconds in
Constant Resistance Mode to get to a specified current draw (say 2 amps.) in the NOT Off Input
Vector.

The Constant Resistance Delay field

The value entered in the Constant Resistance Delay field is the length of time emPower “ will
keep your NOT Off Input Vector in Constant Resistance Mode, before letting the Load draw its
full (specified) current.

If your UUT “needs” 2 seconds in Constant Resistance Mode to raise the current drawn by the
Load to the value specified in the NOT Off Input Vector, and you enter 1 second in the Constant
Resistance Delay field. After that 1 second in Constant Resistance Mode, the Load will (as
quickly as it can) begin drawing the full 2 amps.
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If you enter 3 seconds in the Constant Resistance Delay field. After 2 seconds in Constant
Resistance Mode, the Load will be drawing the full 2 amps, but emPower “ will continue in
Constant Resistance Mode for another 1 second.

See also:
1. Opening the Input Preferences dialog window (page 60).

Opening the Input Preferences dialog window
With EDIT running -

Input Preferences icon

| # PowerEdit{C:\NHR', TEST PROGRAMS - Model 4805, DC48 — DCOS)

File Edit “iew Insert Program Help

De M| % B’ F o

| k2

Figure 64 — The Input Preferences icon

Click the Input Preferences icon in the EDIT icon bar — the Input Preferences dialog window,
Figure 65, opens.

Input Preferences |
i~ Minimum Off Time:

binimurn Off Time: |1 00.000 mS

— Tumn Off Sequence

&g Digplayed
= Reverse of Display

[¥ Enable Constant Resistance Mods

— Constant Resiztance Delay

Constant Resistance Delay: IEI.EIEIEI 5

Cancel |

Figure 65 — The Input Preferences dialog window
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7. THE EDIT/OUTPUT TAB

A reminder — in PowerSpeak:
e The rows you add to the EDIT tabs: Input, Output, Digital, Analog, and Measure are
called Vectors.

e The columns you add to the EDIT tabs: Input, Output, and Digital are called
Containers

In the Output tab, the rows are Output Vectors, and the columns are Output Containers.

Deleting an Output Vector -
Deleting an Output Vector follows the same method as: Deleting an Input Vector (page 49).

Re-ordering an Output Vector -
Re-ordering Output Vectors follows the same method as: Re-ordering Input Vectors (page 51).

Deleting an Output Container -

Deleting an Output Container follows the same method as: Deleting an Input Container (page
53).

Re-ordering an Output Container -
Re-ordering an Output Container follows the same method as: Re-ordering Input Containers (page 54).

Making “No Change” Output Vectors -

Making “No Change” Output Vectors follows the same method as: Making “No Change” Input
Vectors (page 55)

[
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8. THE EDIT/DIGITAL TAB

A reminder — in PowerSpeak:

e The rows you add to the EDIT tabs: Input, Output, Digital, Analog, and Measure are
called Vectors.

e The columns you add to the EDIT tabs: Input, Output, and Digital are called
Containers.

In the Digital tab, the rows are Digital Vectors, and the columns are Digital Containers.

8.1 Creating Digital Containers in the EDIT/Digital tab

Adding Digital Containers to your Digital Vectors allows the Digital Vectors to send a signal to a
UUT, or Relay. A High/Low signal would be sent to a pin on the UUT, and a Closed/Open
signal would be sent to a Relay.

Let’s assume that:

1. We plan to supply the specified nominal input voltage to our UUT.

2. Our UUT has an Output Enable pin.

3. Our UUT will only supply its specified nominal output voltage when +05 Volts DC is
applied to the Output Enable pin (and the UUT is supplied with its specified nominal
input voltage).

We will first create a Digital Container, and name it Enable Pin, then create two Digital Vectors.
The +05 Volts DC will be supplied to the Output Enable pin by a Source controlled by these two
Digital Vectors we will create. We need to create two because we need one to “tell” the Source

to supply the +05 Volts DC, and one to “tell” the Source NOT to supply the +05 Volts DC
(together they act like an on/off switch).

[
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Digital Container 1 — Creating the Digital Container named Enable Pin

The Add Digital Outputs icon j
D | & B L 5L

Figure 66 — The EDIT icon bar (Add Digital Outputs) icon

8

With the EDIT/Digital tab open, the icon indicated in Figure 66, is labeled Add Digital Outputs.
Click the Add Digital Inputs icon in the EDIT icon bar, Figure 66 — the <container name>
Properties dialog window (Configuration tab), Figure 67, opens.

Canfigurstion | Propettiss

This name wil be used as the header for the spesilc digicl calumn. [t also
serves a3 the name of the digital aroup when programming test autines

Name:

~Selected Digial =
I~ DouT 0ot r
[~ DouT 002
™ DOUT 003
I~ DOUT 004
[~ DOUT 005
™ DOUT 006
™ DoUT 007
I~ GFR 001
I~ GPR 002

Bit orcer LSE at top) pak S

Cancel

Figure 67 — The <digital container name> Properties dialog window (Configuration tab)

Enter Enable Pin in the Name field.
Check the DOUT 001 (Digital Out) checkbox — DOUT 001 appears in the Bit order list box.

See also: The Bit order list box (page 67) for more information
Click the OK button — your EDIT/Digital tab should appear as Figure 68.

Vector Name |Enable R@o |...| >— Container Ellipses
@& | (.| >— Vector Ellipses

— The Vector Number button
Figure 68 — The EDIT/Digital tab

The Digital Container (the column) named Enable Pin is now created. Now we need to create
the two Digital Vectors.

Deleting a Digital Container
Deleting a Digital Container follows the same method as: Deleting an Input Container (page 53).
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Re-ordering Digital Containers

Re-ordering Digital Containers follows the same method as: Re-ordering Input Containers (page
54)

8.2 Creating Digital Vectors in the EDIT/Digital tab

Digital Vector 1 — Creating the Digital Vector: Enable Output.

Double-click the Vector Number 1 button — a default Digital Vector labeled Defaultl, is added to
the spreadsheet with an Enable Pin Digital Container with the default value of x for DOUT 001 —
for now let’s leave it with that value.

See also:

Select, by single-clicking, the label Defaultl.
Enter the new label Enable Output — your EDIT/Digital tab will appear as in Figure 69

“Yector Mame |Enable Pin]...

1 |Enable Output
2

=

Figure 69 — The EDIT/Digital tab (one vector)

Digital Vector 2 — Creating the Digital Vector: Disable Output

Double-click the Vector Number 2 button — a default Digital Vector labeled Default2, is added to
the spreadsheet with an Enable Pin Digital Container with the default value of x for DOUT 001 —
for now let’s leave it with that value.

Select, by single-clicking, the label Default2
Enter the new label Disable Output — your EDIT/Digital tab will appear as in Figure 70.

“Yector Mame |Enable Fin|. ..

1 |Enable Output
2 |Disable Output

4

=

Figure 70 — The EDIT/Digital tab (two vectors)
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Now, since we are going to:

1. Use the Digital Vector named Enable Output to set the Enable Output pin on the UUT to
High — effectively turning on the UUT.

Set the Vector Value of this Digital Container to 1 (1 is the High state for a DOUT) —
instructions on page 70

and

2. Use the Digital Vector named Disable Output to set the Enable Output pin on the UUT to
Low — effectively turning off the UUT.

Set the Vector Value of the Digital Container named DOUT 001 to 0 (O is the Low state for a
DOUT) — instructions on page 70.

Then your EDIT/Digital tab will appear as in Figure 71.

“Yectar Mame |Enable Pin|. ..
1 |Enable Qutput |1

2 |Disable Qutput|0
3

Figure 71 — The EDIT/Digital tab (Digital Container High/Low)

You can now use these Digital Vectors in either the:

EDIT/Program tab
EDIT/Output tab

EDIT/Input tab

8.3 Deleting a Digital Vector

Deleting a Digital Vector follows the same method as: Deleting an Input Vector (page 49).

8.4 Re-ordering Digital Vectors
Re-ordering Digital Vectors follows the same method as: Re-ordering Input Vectors (page 51).
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The <digital container name> Properties dialog window (Configuration tab).
The Bit order list box

Digital Container 1 Properties ]

Corfigurstion | Propertie |

This name wil be used as the header for the spesilc digicl calumn. [t also
serves a3 the name of the digital aroup when programming test autines

Name:

~Selected Digial =
I~ DouT 0ot r
[~ DouT 002
™ DOUT 003
I~ DOUT 004
[~ DOUT 005
™ DOUT 006
™ DoUT 007
I~ GFR 001

I~ GPR 002

Bit orcer LSE at top) pak S

Figure 72 — The Digital Container 1 Properties dialog window

In PowerSpeak the term Bit doesn’t mean an 1/8 of a Byte, but rather a part of a Digital
Container: DOUT 001..DOUT 007, GPR 001..G PR 008.

Each Digital Container can contain many Digital Outputs (DOUTSs), and General Purpose Relays
(GPRs).

Each Bit will appear in the Bit order list box in the order the checkboxes are checked.

Reordering the Bits of a Digital Container

By default, the Bits of a Digital Container appear in the Bit order list box in the same order as
they appear in the Selected Digitals frame. You may change this order to suit your own needs.

Digital Container 1 Properties

Cenfiguration | Froperties |

Thiz name will be used as the header for the specific digital colurmn. 1t also
serves as the name of the digital group when programming test routines.

Hame: [Fetay Contraller

- Selected Digitak
I | DT oo —
¥ DouT 002
™ DOUT 003
I~ DouT 004
I~ DouT oos
™ DouUT 006
™ DouT 007

I~ GPR 002 -

Bit crcler [LSB at topl 1| £

DouT 002
DouT 003
GFR 001

Concel_|

Figure 73 — The Relay Controller Properties dialog window
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Assuming that you have checked: DOUT 002, DOUT 003, and GPR 001 as shown in Figure 73
(DOUT 001 is disabled because it is being used by another Digital Container), and (for some
reason) you want to list them in the Bit order: GPR 001, DOUT 003, DOUT 002. To do that:

Select, by single-clicking, GPR 001 in the Bit order list box.

Click the up-arrow twice — the Bit order is now: GPR 001, DOUT 002, DOUT 003.

Select, by single-clicking, DOUT 003.

Click the up-arrow once — the Bit order is now: GPR 001, DOUT 003, DOUT 002, as in Figure
74.

Bit order (LS & topl: ‘
(PR 001
DouT o0z
Figure 74 — The Bit order list box (close up) The <digital container name> Properties dialog
window (Properties tab)

In the Bit order list, Figure 73, the order of the Bits is set by you, with the Most Significant Bit
(MSB) at the bottom of the list. In Figure 75 the value entered in the Default Vector Value field
is a Bit pattern that corresponds to the order Bits listed in the Bit order list box, Figure 73, and is
listed with the Most Significant Bit (MSB) on the left.

Relay Contioller Properties

walue e igital value settings when creating new Digital
wectars. Mote: these walues are used as defaults when creating new
wectors and da not affect existing vectar data

Diefault VectorYalue: [0

it 2: don't care; bit 1: high; bit 0: low
it 2: high: bit 1: low: bit O high

fdvanced Prapertiss... |

Figure 75 — The <digital container name> Properties dialog window (Properties tab)

In the <digital container name> Properties dialog window (Properties tab), Figure 75, you need
to enter a Bit value in the Default Vector Value field for each Bit in the Bit order list box of the
<digital container name> Properties dialog window (Configuration tab). The Bit value options
are: 0, 1, X or x (case insensitive), the meaning of these Bit values is:

0 —set a DOUT to Low, set a GPR to Open.
1 —seta DOUT to High, set a GPR to Closed.
X —leave the DOUT or GPR as it is.

By specifying a Bit pattern in the Default Vector Value field, you are actually “telling” TEST
what to do to each Bit of the Digital Container as it is loaded by a Digital Vector.

[
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Figure 76 shows close-ups from the two tabs of the <digital container name> Properties dialog
window. The Bit order list box close-up is from the Configuration tab, and the Vector Value
field close-up is from the Properties tab.

Bit order [LSE at top]:

GPR O]  —————————
— | I
DouT 002 ————

vy
Yector Yalue: w10

Teut iz entered M5B -» LSE:
0" = Low or open
1" = High or cloged
#'= Don't care [caze insensitive)

Figure 76 — The Bit order & Vector Value field box (close up) What the two close-ups in Figure 76 show
is how the Bit order in the Bit order list box ties in with the Bit pattern entered in the Vector
Value field. What the Bit pattern is saying is “when the Digital Container is loaded”:

GPR 001 - “set me to Open”.
DOUT 003 - “set me to High”.
DOUT 002 - “leave me as | am” .

Entering a Bit pattern in the Vector Value field in Hexadecimal notation.

You may also enter the Bit pattern value in the Vector Value field in Hexadecimal notation.
These Hexadecimal values are converted internally to their Binary representation, for example
(assuming 4 Bits):
1. If you wanted all the DOUT Bits to be Low, and the GPR Bits to be Open in the Digital
Container you would enter: OH — which would convert to the Binary: 0000 although you

would only every see OH.
2. If you wanted all the DOUT Bits to be High, and the GPR Bits to be Closed in the Digital
Container you would enter: FH — which would convert to the Binary: 1111 although you

would only every see FH.
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Changing the Vector Value of a Digital Container
In the EDIT/Digital tab

wector Name |Enable @—_)— Container Ellipses
q | (1..]>— Vector Ellipses

— The Vector Number button

Figure 77 — The EDIT/Digital tab

Click the Vector Ellipses of the Digital Container you want to change the Vector Value of — the
<digital container name> Properties dialog window, Figure 78, opens.

Enable Pin Properties B
Properties |
Contral the digitalis) by entering appropriate values here.
Wector Value: |2

Tent is entered MSE > LSE:
'0'= Low or opan
' = High or clazed
' = Den't care (ease insensitive]

Tert can ako be entered in hexadscimal format by appending an 'H' to the
walue.

Examplas
010 = bit 3 low; bit 2 don't sare; bit 1: high; bit 0 low
BH = bit 3 low; bit 2: high: bit 1: low; bit 0 high

S e |

Figure 78 — The Enable Pin Properties dialog window

In the Vector Value field:

Change the Vector Value to the value you want — one character for each DOUT, and GPR in the
Digital Container.
Click the OK button.
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9. THE EDIT/ANALOG TAB

A reminder — in PowerSpeak:

e The rows you add to the EDIT tabs: Input, Output, Digital, Analog, and Measure are
called Vectors

In the Analog tab, the rows are Analog Vectors, the columns are Analog Devices.

The EDIT/Analog tab is (in general) for controlling hardware devices that do not have their own
EDIT tab (and specifically) for controlling Function Generation devices.

Adding an Analog Vector -
Adding an Analog Vector follows the same method as: Adding an Input Vector (page 48).

Deleting an Analog Vector -
Deleting an Analog Vector follows the same method as: Deleting an Input Vector (page 49).

Re-ordering Analog Vectors -
Re-ordering Analog Vectors follows the same method as: Re-ordering Input Vectors (page 51).

Adding an Analog Device -

The Add Analog Objects w

- = e o | L

Figure 79 — The EDIT icon bar (Add New Inputs) icon

9

With the Output tab open, the icon indicated in Figure 79, is labeled Add Analog Object.

[
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Click the Add Analog Obiject icon — the Analog Device dialog window, Figure 80, opens.

= Analog Devices

—AddiRemoveiConfigure Analog Devices

A Devices: Devices Currertly Implementect

Add == |
FEmuyE |

B et Analog 1

Cloze |

Figure 80 — The Analog Device dialog window The Analog Devices that appear in the Available
System Devices list box depends on what Analog Devices exist in your Current Configuration
file (see the emPower “ Utilities Reference Manual — NHR Configurator for more information).

Select, by single-clicking, the Analog Device you want to add to the Analog tab.

Click the Add >> button — the selected Analog Device is added to the Devices Currently
Implemented list box.

Click the Close button — the Analog Device is added to the Analog tab.

Deleting an Analog Device

Deleting an Analog Device follows the same method as: Deleting an Input Container (page 53).
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10. THE EDIT/MEASURE TAB

Every new Test Program you create, is created with the blank EDIT/Measure tab shown in
Figure 81.

— Vector Number column
Vector Name column
Device column
Type column
 / Functlon Name column 5 easure

|Uermr Name| Device Typa| Funetion Nam,l__ j
Ellipses

Figure 81 — The EDIT/Measurement tab

10.1 The Measure tab columns
The Vector Name column

The field in the Vector Name column is where you enter a descriptive name for the Measurement
Vector. This is a text label, and has now effect on the Test Program.

The Device column

The dropdown in the Device column is where you select which UUT Input or Output you want
to measure, or the description of an actual measurement device. What appears in this list
depends on what Inputs & Outputs (created by someone) exist in your Test Program, and what
actual devices are listed in the Current Configuration file of your Test Program.

In the Test Program created in the emPower ° Quick Start Guide, which uses the demonstration
configuration file: Demo.cfg, and has a single Input named: +48 VVDC Input, and a single output
named: +05 VDC Output the devices that appear in the list are shown in Figure 82.
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Device dropdown
arrow _‘

Cevice

4

Ol Measurement 1
NTransient Measurement 1
Din Measurement 1
Timing Measuremesnt 1
+05 VDT Qutput
+43 VDT Input

Figure 82 — The Device column dropdown

The Type column
The entry in the Type column is auto-filled by emPower “ and depends on the selection you
make from the Device column dropdown.

The Function Name column

When you click the Ellipses button, Figure 81, of a Measurement Vector, a device dependant
<device name> Properties dialog window opens. Which <device name> Properties dialog
window will open, depends on the selection you made in the Device column.

10.2 Setting up a Measurement Vector

Assuming that you have a blank Measure tab, Figure 83, and Demo.cfqg is your Current
Configuration file.

— Vector Number column

Vector Name column
Device column
Type column
 / i Function Name column ; S

|Uermr Name| Device Typa| Funetion Nam/l__ j
D— Ellipses

Figure 83 — The EDIT/Measurement tab
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Here’s how you set up a Measurement Vector:
Step 1 — Adding a blank Measurement Vector

Double-click the first number in the Vector Number column — the Vector Name cell is filled with
a default label, and a blank line is added to the bottom of the spreadsheet.

Double-click the Default Vector Name label, and change it to Input DCA.

Double-click the Vector Name, Column Header button — the column resizes to fit the label (this
method works with all Column Header buttons).

Step 2 — Selecting a Device for the Measurement Vector

Resize the Device column to about three times its current width, by grabbing-and-dragging the
right-hand-side of its Column Header button, in the standard spreadsheet fashion.

Click the Device dropdown arrow — the list of available devices appears, Figure 84.

Device dropdown —‘

Cevice

4

Ol Measurement 1
NTransient Measurement 1
Din Measurement 1
Timing Measuremesnt 1
+05 VDT Qutput
+43 VDT Input

Figure 84 — The Device dropdown

Select +48 VDC Input — the field in the Type column is auto-filled.
Double-click the Type, Column Header button to resize the column.

Step 3 — Selecting a Measurement Function

Click the Ellipses at the end of the row — the +48 VDC Input Properties dialog window opens,
Figure 85.
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Measurement Function dropdown
arrow

+48 VDC Input Properiies

DMM |

Menzurement

[

Figure 85 — The +48 VDC Input Properties dialog window

In the Measurement Function dropdown select DC Current.
Click the OK button — the Measurement Vector is complete.

Yector Mame Device Type |Function Mame|| ..

1 |lnput OCA |48 VOO Input = | Source| DC Current
2 -

Figure 86 — The Measure tab (one Measurement Vector)

Deleting a Measurement Vector
Deleting a Measurement Vector follows the same method as: Deleting an Input Vector (page 49).
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11. THE EDIT MENUS

File Edit “iew Inzert Program Help
Figure 87 — The EDIT menu bar

11.1 The Program menu

The Test Information Prompt dialog window

Before TEST runs a Test Program, the default Test Information Prompt dialog window, Figure
88, is opened. See the TEST Reference Manual for information on running a Test Program.

# Test Information Entry - System is OFFLINE =l 3

Serial Mumber =
Lot Code
Worl Order

Comment

cace_|

Figure 88 — The Test Information Prompt dialog window

The information you enter in the fields of the Test Information Prompt dialog window are sent to
all Datalog Drivers except the screen Datalog Driver.

[
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11.2 Configuring the default fields of the Test Information Prompt dialog window

Open the Test Information Configuration dialog window, Figure 89, — see Opening the Test
Information Configuration dialog window (page 81) for instructions.

£ Test Information Configuration
Edit

'Jseth\s form to define the information that the user will enter prior to = test.

Field Prompt Load from File | ‘Auto |M\n Len |Ma>< Len
1 |Serial Mumber J Mo Change |0

2 |iotcose ] Mo chenge (D 3

Work Order =] Mo change |0 12

=) Mo Change 0 200

=

o

4| Comment

Rreyie: Ok | i

Figure 89 — The Test Information Configuration dialog window

Changing the label in the Field Prompt column

Open the Test Information Configuration dialog window, Figure 89, — see Opening the Test
Information Configuration dialog window (page 81) for instructions.

In the Test Information Configuration dialog window:

Double click the label in the Field Prompt column that you want to change — the label is
highlighted.

Enter the new label — the label is changed.

Loading a field from a file

Rather than having The Operator enter a value/string in a field of a Test Information Prompt
dialog window each time a UUT is tested, you can load a value/string from a plain text file into
the field. To do that:

Left-click the Load from File ellipses — the Windows Open dialog window, Figure 90, open.

Laaok jn: I Deskiop j % gl

=) My Compuiter [ Orline Services
=55 My Documents [0 texthaok

F.'g Mebwork Neighborhoaod A VB Demas

1 Ewample Datalog Driver Folder E,:I Documents (local]
|1 Example Object Depot Folder E:I emPower Test
|_ ) Example Test Routing Folder

File: name: || Open I
Files of type: [ Teut Files [*14) =l Cancel |

[~ Open as fead-only >
|

Figure 90 — The Windows Open dialog window
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Browse to the folder containing the file you want to use.

Select, by single-click, the file you want to use.

Click the Open button — the field in the Load from File column shows the path to the selected
plain text file.

If you load a value/string from a plain text file into the field, The Operator cannot change this
value, and it cannot be automatically incremented for each UUT tested, since it is re-loaded for
each UUT tested.

Making a selection in the Auto column
In the Auto column there are four options, they are:

No Change (the default) — whatever The Operator enters in the field of the Test Information
Prompt dialog window, will remain the same for each UUT tested.

Clear (the opposite of No Change) — whatever The Operator enters in the field of the Test
Information Prompt dialog window, will be cleared for each UUT tested.

Increment — any numerical value The Operator enters in the field of the Test Information Prompt
dialog window will be automatically incremented for each UUT tested.

Read Only — The Operator cannot enter anything in the field of the Test Information Prompt
dialog window.
More on automatically incrementing a field

The code that automatically increments the value/string entered in a field of the Test Information
Prompt dialog window, is smart code. In the Test Information Prompt dialog window, the value
entered in an automatically incrementing field doesn’t have to be an integer. It can be a mixed

string of characters, and only the last integer in the mixed string gets incremented — for example:

The initial value: 12348, would increment through:
12349, 12350, 12351 ....

The initial value: NHR-12345-ACDC, would increment through:
NHR-12349-ACDC, NHR-12350-ACDC, NHR-12351-ACDC ...

The initial value: PS-12345-AC123, would increment through:
PS-12345-AC124, PS-12345-AC125, PS-12345-AC126 ...

If the automatically incrementing field contains no integer value, an integer will be added, and
incremented, for example:

The initial value: NHR-ACDC, would increment through:

NHR-ACDC1, NHR-ACDC2, NHR-ACDCS3 ...
Setting the minimum number of characters for a field.

If you set a value for the minimum number of characters for the fields of the Test Information
Prompt dialog window, the Test Program cannot be run until The Operator enters at least that
number of characters in that field. If you set the minimum number of characters for Serial
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Number field to 5, when the Test Information Prompt dialog window opens it will look like
Figure 96 with the Serial Number label bold.

# Test Information Entry - System is OFFLINE [_ (O] <]

Serial Number || =
Lot Code
Woarle Order

Comment
cocet_|

Figure 91 — The Test Information Prompt dialog window If The Operator enters fewer characters in the
Serial Number field, and clicks the Run Test button, then the Data Entry Error dialog window,
Figure 92, opens.

Data Entry Error |

Q Muzt be at least b characters

Figure 92 — The Data Entry Error dialog window

Setting the maximum number of characters for a field

If you set a value for the maximum number of characters for the fields of the Test Information
Prompt dialog window the fields are resized, and will not accept more characters than the value
entered for the maximum. Figure 93 shows the Serial Number field with a minimum of 5, and a
maximum of 7.

# Test Information Entry - System iz OFFLINE H=] &3

Serial Number =
Lot Code
Woarl Order

Comment

cace_|

Figure 93 — The Test Information Prompt dialog window
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11.3 The Test Information Configuration File menu
Opening the Test Information Configuration dialog window
In the EDIT menu bar:

Left-click Program — the Program menu, Figure 94, opens.

SHRIKEACOMMONYDO
Erogram  Help

i Settings...

FEont Style...
Fant Calar...

Configure SPC...

Figure 94 — The Program menu

Left-click Settings... — the emPower ° — Program Settings dialog window, Figure 95, opens.

m emPower - Program Settings [_[Ol=]

—Program Options

| Test Information Prompt..

hulti-Fixture Setup...

Coanfigure Screen Driver...

Datalog Drivers...

LIUT Communications...

FPreferences..

|
|
|
|
Analog Devices. . |
|
|
|

SPC...

|4 ﬂ #F 0T Most Recently Used Files

Ok

Figure 95 — The emPower ® Program Settings dialog window
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Left-click the Test Information Prompt button — the Test Information Configuration dialog
window, Figure 96, opens.

F Test Information Configuration [ %]
Edit
'Jsetms form to define the informstion thet the user will enter prior to & test.
Fild Prompt Load from File [ Jauta [Min Len [Max Len
1_ Serial Number J Mo Change |0 15
2 |LotCode =] Mo change |0 [
3 |wiork order ] Mo crange |0 12
4 |Comment sl Mo Change (O 200

=iz

QK | i
Figure 96 — The Test Information Configuration dialog window

In the Test Information Configuration dialog window, Figure 96, the four rows shown
correspond to the four fields in the Test Information Prompt dialog window, Figure 97

# Test Information Entry - System is OFFLINE

= E3
Serial Mumber =
Lot Code
Work Crder
Comment —
concel_|

Figure 97 — The Test Information Prompt dialog window
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12. APPENDIX

12.1 Starting emPower °
Step 1 — The computer’s desktop icon
The emPower “ shortcut icon below, should be on your computer’s desktop:

4

emPower

Figure 98 — The emPower ° desktop icon

Double-click the icon to start emPower ° — what happens next depends on whether emPower °
is being started, and Logged on to for the first time or not.

Step 2 — Logging on — the first time
If you double-clicked the emPower ° desktop icon, and the Administrator Log On dialog
window, Figure 99, opens; you are starting emPower “ for the first time.

The Administrator Log On dialog window is warning you that as the first user to Logon to
emPower “ you will automatically receive the highest user level of Administrator.

Administrator Log On

Warning!ll:
& “t'ou are about to log an for the first tme therefore the uger name and pazsword given will have administrator access.

Figure 99 — The Administrator Log On dialog window

Click the OK button — the Logon dialog window, Figure 100, open.

‘ ™
7 emPower
MH Researcl h Inc. Al rights reserved.
User Name: | |
Passwon d: ‘ |
e | e |

Figure 100 — The first Logon dialog window

In the User Name entry box, type-in an appropriate Username for yourself.
Click the Logon button — the Set User Password dialog window, Figure 101, opens.

[
rerar€ 83 of 89



emPower ° EDIT REFERENCE MANUAL

% Set User Pagssword

Mew Jzer Pazaword: | ******** ok,

Werify Mew Ulser Passwond: | ******** [Eanie] |

Figure 101 — The Set User Password dialog window

Enter an appropriate Password in the New User Password: field.

Re-enter the same Password in the Verify New User Password: field.

Click the OK button — you are now logged on to emPower ° with the User Level of
Administrator.

Step 2 — Logging on — not the first time
In this case the Logon dialog window, Figure 102, opened after you double-clicked the

emPower ° desktop icon.
You should already have an emPower “ User Name, and Password. If not see your own system
administrator.

J ™
 emPower
User Hame: |—;|

Password: [ |

Eitle e | Logon I Cancel |

Figure 102 — The Logon dialog window

Select your Username from the list in the User Name dropdown.
Enter your Password, in the Password: field.
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Click the Logon button —emPower ° will start, showing the full screen image, Figure 103.

Figure 103 — The emPower © screen

Step 3 — Starting EDIT

r EDIT start button

CONTROL SPC Reporter

Figure 104 — The emPower ° toolbar

12.2 Key concepts, and terms

Most concepts and terms in this guide are called out and explained when they are first
mentioned, but there are a few that you need to know before going any further, they are:

e UUT - Unit Under Test, in this document our UUT is a DC-DC converter.

e Off-Line Testing — The running of an emPower “ Test Program on a computer with
simulated hardware interaction.

e Input — Where the UUT gets its power from.

e Output — Where the UUT’s output goes.

¢ Nominal — The normally expected value.

e Vector — A Vector is a snapshot of a device state. This snapshot contains the settings
of that device at a specific point in the run of a Test Program. The emPower * system

has: Input Vectors, Output Vectors, Digital Vectors, Analog Vectors, and
Measurement Vectors.

| VvV /& ] ]
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e Primary Value — The main component of a Vector. The Primary Value for Input
Vectors is always Reference Voltage, and the Primary Value for Output Vectors is
combination of the Output Mode plus Reference Value for that Output Mode (this is
chosen/set by you) — more on this later.

12.3 The EDIT spreadsheets

e The rows you add to the spreadsheets in the EDIT tabs: Input, Output, Digital, Analog,
and Measure are called Vectors.

e The columns you add to the spreadsheets in the EDIT tabs: Input, Output, and Digital
are called Containers.

12.4 The formatting of entered values
The input fields in emPower ° accept values in a range of decimal and Engineering Notation
formats.

Examples:

1. If 48 volts is required, you may enter either: 48v, 48, 0.048kv, or 0.048Kk etc.
2. If a 100 milli-second delay is required, you can enter: 100m, 100ms, 0.1s, or 0.1 etc.

Letter Units Decimal Notation Engineering Notation
porP pico 0.000000000001 1E-12
norN nano 0.000000001 1E-9
uoru micro 0.000001 1E-6
m (case sensitive) milli 0.001 1E-3
k or K kilo 1,000 1E3
M (case sensitive) mega 1,000,000 1E6
gorG giga 1,000,000,000 1E9

Table 1 — Formats for values

12.5 Predefined Labels and VVector Names

To help create consistent names across multiple test programs, emPower has the ability to read
external files that contain predefined Program Labels and VVector names. The files reside in
C:\NHR\Default Labels, and have names reflecting the emPower section that will use it. For
example, default Program tab Labels are read from a file named “Program.txt”; Output Vector
names are read from “Output.txt”, and so forth.
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The files are simple text lists, and can contain comments by preceding the comment text with a
semicolon (;). Here is an example of a Program Label text file (Program.txt):

; Sample file containing pre-defined labels for the EDIT Program tabs
;(includes pre/post & on pass/fail/abort)

Power Up

Set Point Accuracy

Regulation ; Regulation tests
Low-line/Full Load Regulation

High-line/Full Load Regulation

Efficiency ; Efficiency tests
Low-line Efficiency

High-line Efficiency

Energy Star Efficiency

Noise ; Noise tests

RMS Noise

Peak-Peak Noise

Protection ; Protection tests
Overcurrent Protection

Overvoltage Protection

Short Circuit Protection

OO0 READWWWNE
WNFRPONRPFPOWNFONPFPOOO

Here is an example of an Input Vector text file (Input.txt):

; Sample file containing pre-defined labels for the EDIT Input tab

Off

Low Line
Nom Line
High Line

The whitespace between the end of the label text and the semicolon is ignored. By default, the
files do not contain any definitions — you can add whatever text is appropriate for your business.

The text fields are presented as drop-down text in the Label or Vector Name fields. The fields
remain editable, so you can also manually enter text that is not in the file (although this text will
not be transferred into the predefined list).
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INDEX

Error! No index entries found.
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