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1. INTRODUCTION

Test routines for emPower ° are implemented using a technology known as Component
Object Model (COM). COM technology is widely used in the software industry to make
modular, component based, and designs. Microsoft© Word© and Excel© are built upon
COM. ActiveX controls (found in Visual Basic) are also based on COM.

By using COM, test routines can be developed, independent of the program that uses it.
This enables easy addition of new test routines. NH Research or anyone who follows the
requirements for a test routine can develop test routines.

[
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2. DEVICE CONTROL

2.1 Description

Configured emPower ° devices can be accessed using this test routine. This test routine
enables the user to set up a device independently of other devices. Applying a vector using
from the program pane is the primary way to set up device states. This method has the
drawback of setting states for all the devices that are contained in the vector.

Using this test routine, individual states for any device can be set while leaving other
devices untouched. Furthermore, access is enabled to devices that are not contained in the
program input, output, analog, or digital configurations but exist in the system
configuration.

2.2 Method

The test routine is used to create an instance of a user-specified device. The stored device
properties are applied and the test routine returns a Pass result.

2.3 Test Routine Properties

% Device Control E

Device Selection

j Configure. . |

2.4 Device Control
e Device Selection - enables selection of the required device

e Configure - enables access to the device properties

2.5 Sequence
e Apply load vector settings
e Apply source vector settings
e Apply digital vector settings
e Apply analog vector settings

e Initiate test routine - apply stored device properties

[
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3. ACLOAD

3.1 Initial Setup

3.1.1 Adding the Device to emPower °

After the device driver is installed, log onto emPower ° and select Utilities. The emPower *
Utilities dialog displays. Select the Hardware tab, then select the Modify Configuration...
button.

emPower Utilities x|

Aot

.......................... L
Optians T Admin Contrals T Hardware;

—Hardware Configuration
[T Hardware iz Online

Madify Configuration...

Madify Port Settings...

When chedied, the system will monitar the
|7 Safe Shutdown zource valtages to make sure they are at a safe
lewel (< W) before ending.

x|

This device driver supports a (discontinued) 24 amp AC load, a 30 amp AC load, and a 30
amp slave AC load. Find the 30 amp AC load in the Supported Devices list. If the host
serial port is in the Current Configuration, drag and drop the load onto the port.

|—Hardware Options

[
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+ NHR Configurator - C:AMy DocumentziTemp.clig
File

— Supported Devices

Autofil - Spstern Help

— Current Configuratian

AC Loads |
MH 4600 244,/ 35AC/ 24000 Dynamic AC
5| MH 4600 304,/350AC 3000 Dynamic AC Load|
MH 4E00 Slave 304/380AC/ 24000 Dyna
AC Sources

Cl 27500 AC Source —
& C1 45000 AC Source

& O BO0OL ALC Source

MH 74/280ACA00 AP AC Source

MH 208,/2800AC/ 240008, 1P AC Source

MH 94/280ACA000MAA P AC Source
AC/DC Sources

MH 5100 228./320ACA45800WA 1 p or BOA/
| MH 5100 254./280AC4500WA 1 p or BOA/
Analog

IEq' MH P Generatar

OC Loads
ﬁ RH 1 R& BT 2220 Thmammie T | o
4 3

B Com1, SEE 192

| 2/28/00 |1 48 PM | Ready

Ok

Cancel

Double-click on the load and select the host from the list of available hosts.
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+ HNHR Configurator - C:AMy DocumentziTemp.cfg
File  Autafill

Swztem Help

— Supported Devices

Current Configuration

AC Loads

MNH 4600 Slave 304,
AL Sources

Cl 27500 AC Source
& C1 45000 AC Source
& 1 BO00L AC Source
MNH ?4/2800AC 500
MNH 208/ 2800AC 2L
MNH 3a/2800AC00
AC/DC Sources

MNH 5100 224/ 3200
| MNH 5100 254/2800
Analog

B4 MH Pt Generatar

MNH 4500 244 3R0000 T S 2ANMLY T aeaie a\l’4
E&7'[NH 4600 304/350v: Rl

b

Select a hozt device from this list

of available hosts:

Com]. GEF (19 2

| Coml, SEK @ 19.2

Cancel |

DC Loads

Kl

Fird MH N RA BT 22770 Tiraric TC | o

L

2/28/00 1:48 PM | Ready

Ok

Cancel

If the host serial port is not in the Current Configuration, drag and drop the load onto the
Current Configuration side or double click on the load and select <New> Serial Port from

the list of available hosts.
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! MHR Configurator - [Unnamed] _ O] =]
File  Autofill  Swstem  Help
— Supported Devices Current Configuration
E& AC Loads -
MNH 4600 244/ 3500ALC 24000 Dynani
MNH 4600 304/ 350ALC/ 30000 Dynammi
MNH 4600 Slave 304/ 350VAC, 2400w D
, AL Sources
Nt Select a Communication Port and Protocol |
Cl 4500L AC S50 SEK @ 19200
Cl BO00L AC So Sl
SEK, & 38400
MNH P8/ 2800 AL e 538400
IJSER DEFIME
Eancell
NH PM Generatar
E2r DC Loads
Iw@ kIH 1 R fﬁ.qnm.inw???m nlmnmiﬁilill
4 k
2/21/00 336 PM | Ready | ok | Cancel

These loads require a serial port configured for S6K protocol at a baud rate of 19200. If the
COM port is not in the list, refer to PortConfig documentation to configure the port.
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+ HNHR Configurator - C:AMy DocumentziTemp.cfg
File  Autofill  Swstem  Help

— Supported Devices Current Configuration
&C Loads = Coml, SEK &2 19.2
MNH 4600 244,/ 3500AC/ 24000 Dynamic AL

5| MH 4600 304,/350VAC3000 Dynamic AC Load|
URGRRRRR c-risuoin —— K|
AL Sources

Cl 27500 AC Source MH AC Laad
& C1 45000 AC Source

5 O GO00L AC S ource
Load Type |30 Amp AL Load e
MNH 7a/280 a0 00 I F J

MNH 208280040/ 24( Address I 0H 'I
i MH 98280 ACA 000
Group Address IFFH vI

AC/DC Sources

MH 5100 228,/ 32008
| MH 5100 258/ 2308
Analog

, MH Pt Generator

DC Loads

ﬁ RH MR F AT 222700 Tlimarnic, FC | o
b 4

Add Slawe | Cancel |

2/28/00 1:48 PM | Ready ok | Cancel

Set the address and the group address so that the driver can communicate with the
hardware. If the group address is not 0xFF and it is the same as another AC Load group
address, the two loads will be paralleled and act as one load.
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HR Configurator - C:\My DocumentziTemp.cfg

File  Autofill  Swstem  Help
— Supported Devices Current Configuration
&C Loads = Coml, SEK &2 19.2
MNH 4600 244,/ 3500AC/ 24000 Dynamic AL

NH PA/280MACS00,
NH 20/ 2800AC/ 2400

Er' NH 9a/280aC 000
ﬁ.”DE Sources Group Address i

| A 3100 22l SANAE 0 ™ add Slave | Cancel |

MH 5100 254,/ 2300
Analog
, MH Pt Generator

DC Loads

ﬁ RH MR F AT 222700 Tlimarnic, FC | o
b 4

5| MH 4600 304,/350VAC3000 Dynamic AC Load|

H 4500 Stave 306 [ S ||

AL Sources
Cl 27501 &C Source | MH AC Load

5 Cl 48000 AC Source
7' C1 B000L AC Source Load Type |30 Amp AL Load =~

Address I 1H vI

|2x

28/00 |1:48 PM | Ready

Ok

Cancel

To add a parallel load, click on the Add Slave button.
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+ HNHR Configurator - C:AMy DocumentziTemp.cfg
File  Autofill  Swstem  Help

— Supported Devices

Current Configuration

NH 4500 244/350VAC/2400 Dynamic AL |
5| MH 4600 304,/350VAC3000 Dynamic AC Load|

AC Loads - Com1, 5Bk (=192

T 13
NSO Configuration K

Cl 27500 AC Source |
5 Cl 48000 AC Source

MH AC Load [Slave]

& C1 BO00L AC Source
MH 2280 AT A00
MH 208280 A 2400 A&ddrezs | 2H
MH 38/ 2800 A0 000,

NH 5100 224/ 32AC

& NH 5100 254/280vAC Acid Slave |

Load Type ISEI Amp AL Load

[

-

ACADC Sources Group Address IFEH v|

Cancel |

Analog
, MH Pt Generator

DC Loads

ﬁ RH MR F AT 222700 Tlimarnic, FC | o
b 4

2/28/00 1:48 PM | Ready

Ok

Cancel

Set its address and click on the OK button.
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+ HNHR Configurator - C:AMy DocumentziTemp.cfg
File  Autofill  Swstem  Help

- Supported Devices Device Logical Hame Ei |

AC Loads i

MH 4E00 244,350 In order ko distinguizh ane deviu:_e

| NH 2600 3087350 /” from anaother, each device requires

= - a unique logical name. Pleaze

MH 4800 Slave 304/ % enter a lagical device name in the

AL Sources bow below.

L1 27501 AC Source For reference, a list of used logical names haz
CH4500L AC Source  been provided as well

5 O GO00L AC S ource _

NH 74/280vAC/S00,  |SBRElN

MNH 208/ 280AC/ 240

MNH 34/2800AC1000

AC/DC Sources

MNH 5100 224/ 32004

| MNH 5100 254/ 28004

Analog

, MH Pt Generator

D Loads | k. I [Eareel |

A hIH 0 RA RN
1 —— | | | T

2/28/00 1:48 PM | Ready | ok | Cancel

Enter a logical name.
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+ NHR Configurator - C:AMy DocumentziTemp.clig

File  Autofill  Swstem  Help

— Supported Devices — Current Configuratian

AL Loads -
WNH 4600 244/ 3500AC 24000 Dynamic AL
MNH 4600 304/3500ACAI000 Dynamic AL
WNH 4600 Slave 30A/350AC 24000 Dyna
AL Sources

Cl 27500 AC Source

5 1 45001 AC Source

O BO00L AC S ource

NH 2A/280ACA00AAP AL Source

NH 204/2800AC/ 24008 P AC Source

NH 94/280AC 0000 A P AL Source
AC/DC Sources

WNH 5100 224/ 320ACAA5000A T poor BOAS
| WNH 5100 25A4/2800ACA15000A T poor BOAS
Analog

IEq' MH P Generatar

DC Loads

Fod MH N RA R 22720 Tirarnic TC | o

[« | b 1] | I

342400 (1:43 PK | Beady k. Cancel
|3/2/00 [143PM | I |

3.2 Operation

3.2.1 Creating the Measurement Vectors
3.2.2 Defining the UUT Outputs

3.2.3 Making Measurements

3.2.4 Running the Test

3.2.5 Other Considerations

3.3 CONTROL

3.3.1 Configure Measurements

3.3.2 Taking Measurements

3.3.3 Saving and Restoring Configuration

3.4 Programming
Note: See the emPower ° Programming Manual for a description of the standard device
driver interface functions.
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All NHR loads support these four commands: Set Value, Mode, Voltage Range, and

Current Range.
AC Load 1 Properties X

Froperties I Advanced Properties I W aveform Download Properties I

Contral the load by entering appropriate walues here.

— Settings
SetValue: {10000 4
Mode: Conztant Current
Yoltage Range: | 360,000+
Current B ange: ISD.EIEIEI A

] I Cancel

Set Value’s meaning depends on the load’s operation mode. A value 10.0 with Constant
Current selected for the mode the load will draw 10.0 amps of current. If the mode is
Constant Power, the load will draw 10.0 watts. Set Value is not used when the mode is Off
or Short Circuit.

Mode is the load’s operation mode. This load supports: Constant Current, Constant
Power, Constant Voltage, Constant Resistance, Short Circuit, and Off. In Constant
Current mode the load will draw the Set Value amps without regard to the voltage. In
Constant Power mode to load will draw the current required for the Set Value watts. In
Constant Voltage mode the load will draw the current required to lower the voltage to the
Set Value volts. In Constant Resistance mode to load will draw a current proportional to
the voltage.

Voltage Range is used only for error checking when the load is in constant voltage mode.
This load has only one voltage range.

Current Range is used only for error checking when the load is in constant current mode.
This load has only one current range.

| VvV /& ] ]
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All NHR loads also support Nominal Voltage.

Description |

Thiz name will be uzed as the header for the specific output calumn and
alzo appears in wanous test routing parameter dialogz. The Hominal Yoltage
iz a zigned nominal value for the zpecific channel voltage. The value iz
twpically the expected output voltage for thiz channel of the UUT.

— Output Descrption and Mominal Yoltage
Marme: |MHR AL Load

Maorinal Yaolkage: 120.0%

Meazurement Ehannel:l <Mones j

¢ Back I Hest > I Caricel

The NHR AC Load hardware does not use Nominal Voltage. The AC Load driver uses
Nominal Voltage when the load is offline (hardware not required). Nominal Voltage is used
to simulate measuring voltage and power.

[
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NHR AC Load’s device specific functions:

AC Load 1 Properties X

W aveform Download Properties I b acro Programming |
Properties Advanced Properties

Contral the load by entening appropriate values here. Advanced settings
are unique ko this tepe of load.

—&dvanced Settings
tode Modifier: Crest Factor Pricrity
Crest Factor: 1.400 o
Power Factor: 1.000

Turn-On Yoltage: a0, 000 %
Turn-0Ff Volkage: 40,000 %

Trigger Phaze: 360,000 Deqgrees
kdinirum Frequency:  |40.000 Hertz

b awirnum Frequency:  |450.000 Hertz
P amirnurn Curert: 30.000 &

b SRirnurn Power: 2,000 k2w
Fegulation & ain: 0.050

Ok, I Cancel

Mode modifier controls how Crest Factor and Power Factor are used. The load must be in
constant current or constant power mode or else the mode modifier is ignored. There are
three settings:

e Crest Factor priority — load generates a waveform with the assigned crest factor.
The waveform is phase shifted to get as close as possible to the programmed power
factor.

e Power Factor priority - set value for the Power Factor. A load generates a waveform
with the Crest Factor that has the programmed Power Factor with no phase shift.
The mode modifier must be Crest Factor priority or Power Factor priority for this
to be used.

e Unity Power factor - current drawn is a function only of the set value and the
voltage. No waveform generated.

[
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e Turn-On Voltage - minimum voltage the load must detect before it will start
drawing current.

e Turn-Off Voltage - maximum voltage the load must detect and not stop drawing
current. When the voltage goes below Turn-Off Voltage, the AC Load turns off until
the voltage goes above Turn-On Voltage.

e Trigger Phase - determines the phase angle of the AC voltage that commands are
executed. For example: if load current changes are to only happen at a zero
crossing, set the trigger phase to either 0.0 degrees or 180.0 degrees. 360.0 degrees is
a special value, commands are executed as quickly as possible.

e Minimum Frequency - lowest frequency the load will detect and draw current.
e Maximum Frequency - highest frequency the load will detect and draw current.

e Maximum Current - sets the maximum current the load will draw regardless of
other programmed values and modes.

e Maximum Power - sets the maximum Power the load will draw regardless of other
programmed values and modes.

e Regulation Gain — sets gain of the correction circuit. For example: if the load is set
to 12.0 amps in constant current mode and it measures 11.9 amps, a regulation gain
of 0.05 will cause the load to increase the current by 5% of 0.1 amps.

[
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NHR AC Load’s downloading waveform functions:

Propertiesz |
Waveform Download Properties

AC Load 1 Properties

Advanced Properties
bl acro Programming

X

— Settings : Wi aveform Mode
Yoltage Power Power Factaor & Curent
jnoooy o000 1.000 € Resistanoe.
Curment Curment Fange  Crest Factor r K?Ep EVIIELIE
[oooe [roooa—  [rans Edit Ful Serzzn
[l pdate |
1.0 1
0.5
E =
3 2
= 0.0 ] B
L= o
-0.5
-1.0 -1
0 60 120 180 240 300 360

] I Cancel
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NHR AC Loads supports two operation modes that are not discussed as load properties.
These modes use downloaded waveforms to define the current or resistance of the load.
Enabling this property allows the user to create the waveform to be downloaded. After
checking the Enable check box, clicking on the Edit Full Screen button brings up an editing
dialog that displays all the editing controls.

M Edit AC Load Download Waveform Edi ]

—=eftings Wigvetform Mode Cursar ———  — AC Load Measurements ——
YWoltage Povwver Powver Factor | | % Current I ™ wvots [~ Amps
{” Resistance
[ 0.000 [ooonis | 1.000 e I— Update | I Cortinuous
Current Current Range Crest Factor By
Exit Full Screen
| 0.000 4 | 0.000 4 | 1.414 4| Copy to clipboard |
Apply to Lozd | Turn Load Off | Paste form clipbhoard |
12 200
a 150
G 100
3 a0
<
5, , =
s =
L ]
-3 -50
5 -100
-0 -150
-12 -200
] 60 120 180 240 300 360
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Smooth waveforms can be generated by editing the fields in the Settings group and then
clicking Update. Setting the Voltage field to 120V will draw a sine wave with an RMS

value of 120V. Setting the Current field to 10A will draw a sine wave with an RMS value of
10A. Increasing the Crest Factor will make more narrow current peaks. Decrease the
Crest Factor and the Current waveform becomes more of a square wave.

M Edit AC Load Download Waveform Edi ]

—=eftings Wigvetform Mode Cursar ———  — AC Load Measurements ——

Yoltage Povwver Power Factor | | % Currert I [T wvots [T 2mps

|12|:|.|:u:u:|v |1.1 55 Hy ||:|.953 " Resistance

. I Cantinuous
Current Current Range Crest Factor I Keep Symmetric e =
[tooo0a  11oo0a  [1100 Exit Full Screen |

Apply to Lozd | Turn Load Off | Paste form clipbhoard |

Copy to cliphoard |

12 200

VRN .
A/ A\

50

Curremnt
=
=
afieyon,

; N\ /.

=Y. e

-12 -200
0 60 120 180 240 J0o 360
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When the Crest Factor is about 1.66 and greater, the Power Factor can shift the Current
waveform. Positive values cause the current to lead the voltage and negative values cause
the current to lag the voltage. Large Power Factors center the waveform while small
Power Factors shift. Clicking the Update button not only draws the best waveform to fit
the settings, it also recalculates the actual Power Factor of the waveform and will increase
the current range if it is required.

M Edit AC Load Download Waveform Edi ]

—=eftings Wigvetform Mode Cursar ———  — AC Load Measurements ——

Yoltage Povwver Power Factor | | % Currert I [T wvots [T 2mps

[120000%  fosssien | 0833 (" Resistance Uodate | Continuous
Current Current Range Crest Factor I Keep Symmetric I e

Exit Full Screen
[tooooa  J1soooa 1800 —I Copy to clipboard |

Apply to Lozd | Turn Load Off | Paste form clipbhoard |

20 200

. AN -
REVANEN
\

Curremnt
=
[
=
afieyon,

. NINEVAN

20 -200
1] 60 120 180 240 300 360

[
rerar€ 29 of 154



emPower ° DEVICE DRIVER REFERENCE MANUAL

With the mouse in the edit array and between 0 and 360 degrees, a left click will add an
anchor to the current waveform. There are three anchors that are always on the
waveform. They are at 0, 180, and 360 degrees and all must be at 0.0A. These three
anchors cannot be selected and cannot be moved. Any other anchor can be selected by
moving the mouse to it and the anchor will get larger.

M Edit AC Load Download Waveform Edi ]

—=eftings Wigvetform Mode Cursar ———  —AC Load Measurements ——
YWoltage Povwver Powver Factor | | CU".EI'IT Im_;.rgg Deg ™ wvots [ Amps
[120000v  Joseskny |-0833 (" Resistance Uodate | T Continuous

i |3.152A proiELe |
Current Current Range Crest Factor I Keep Symmetric

Exit Full Screen
[tooooa  1so00a 1800 —I Copy to clipboard |

Apply to Lozd | Turn Load Off | Paste form clipbosrd |

20 200

. AN -
LN
\

Curremnt
=
I
e

afieyon,

. NI AN

20 -200
1] 60 120 180 240 300 360
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To move an anchor, select the anchor by moving the mouse near and hold the left mouse
button down. Move the mouse to the new location and let the left mouse button up. The
waveform becomes straight lines from the selected anchor to the nearest anchors on each

side.

M Edit AC Load Download Waveform Edit

1ol x|

—=eftings Wigvetform Mode Cursar AC Load Measurements ——
YWoltage Povwver Powver Factor | | % Current I ™ wvots [~ Amps
[120000%  [1071 ks |-0E64 (" Resistance Undats | I Cotinuous
Current Current Range Crest Factor I Keep Symmetric I

Exit Full Screen
[t0335a  |1ao000a  [1E38 4| Copy to clipboard |
: Apply to Lozd | Turn Load Off | Paste form clipbhoard |
20 200
L/ K/{\\\ .
10 / \ 100
L] a0
b= / =
E 0 . ~ 0 F
© %
-5 \ \ / -5']
-10 \ \ // -100
-15 \_X< / -150
-20 -200
60 120 180 240 300 360
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An anchor is not allowed to pass another anchor. An anchor on the left side of 180 degrees
is not allowed below zero or above the Current Range displayed in the Settings group. An
anchor on the right side of 180 degrees is not allowed above zero or below the negative
Current Range displayed in the Settings group. To make a waveform for the load, add and
move anchors until the waveform is defined.

M Edit AC Load Download Waveform Edi

1ol x|

—=eftings Wigvetform Mode Cursar AC Load Measurements ——
YWoltage Povwver Powver Factor | | % Current I ™ wvots [~ Amps
{” Resistance
[120000v  Jo8sr ey |-0955 e I— Update | I Cortinuous
Current Current Range Crest Factor By
[2851 & [1o000a 1682 wl Capy to cliphoard |
: Apply to Lozd | Turn Load Off | Paste form clipbhoard |
20 200
15 / f:\\ \ 150
10 / \\A\ 100
5 — 50
<
5, , =
5 &
L] ]
-5 \ \ / i
-10 &J f/ -100
15 \\.___,/ -150
20 -200
60 120 180 240 Joo 360
| vV /8 ]
32 of 154 rerark




emPower ° DEVICE DRIVER REFERENCE MANUAL

Right clicking the mouse, while it is in the drawing area, will bring up a menu for editing
the waveform.

Display » | v Voltage
Edit Anchor Fesistance
Remove Anchor

Remove All Anchors
Gaussian Smooth

Set anchors every 15 degree

Display: Selects which waveforms are to be displayed. Note that the Current waveform is
always displayed.

Edit Anchor: If an anchor is selected, brings up a form to define the positioning of the
anchor. Note that there are 1024 values evenly distributed across 360 degrees.

Current at Ph

Fhase Angle Current
[E0117Degs  |4E744
LoTIRT Canicel |

Remove Anchor: If an anchor is selected, deletes the anchor.

Remove All Anchors: Removes all anchors.

[
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Gaussian Smooth: Smoothes the waveform by using the Gaussian or binomial algorithm.
Note that excessive smoothing will result in a sine wave.

Smoothing B adiuz

|3EI.EI Degrees j
{ ; Catcel I

Set anchors every 15 degrees: Adds anchors every 15 degrees starting at 15 degrees.

M Edit AC Load Download Waveform Edi ]

—=eftings Wigvetform Mode Cursar ———  — AC Load Measurements ——
YWoltage Povwver Powver Factor | | % Current I ™ wvots [~ Amps
[120000v  [roines |-0973 (" Resistance

. I Cantinuous
Current Current Range Crest Factor I Keep Symmetric e =
[2851 & [1o000a 1582 Exit Full Screen |

Apply to Lozd | Turn Load Off | Paste form clipbhoard |

Copy to cliphoard |

20 200

15 //Z\ 150

RV N
AN

. 50
<
g, o B
= £
L 1]
5 \\ / 50
0 ‘-_./'/\ -100

NV

<~ -150

-20 -200
0 60 120 180 240 J0o 360

Waveforms can be created that exceed the capabilities of the AC Load. The load cannot
perform a rise/fall time as fast as can be drawn. The load cannot draw current that the
source does not supply. The load recalibrates it’s internal measurements immediately after

every voltage zero crossing. During that time, the load is busy and may distort the current
waveform.

| VvV /& ] ]
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Example: Creating a downloaded waveform in a test.

Since the AC Load might distort the voltage waveform and might try to draw more current
than is available, creating downloadable waveforms should be online with the actual
hardware to be tested. emPower Edit does not usually send commands to hardware.

With emPower Edit already running start emPower Control. From emPower Control,
turn on sources and all other devices needed to create the environment required for the
waveform test.

Create an AC Load vector, select load properties, click on the Advanced Properties button,
and select the Download Waveform Properties tab. Check the Enable check box and click
the Edit Full Screen button. Under the AC Load Measurements group, check the Volts
check box, check the Amps check box, and click the Update button.

The result should look something like this:

M Edit AC Load Download Waveform Ed o] x|

—=eftings Wigvetform Mode Cursar ———  — AC Load Measurements ——
YWoltage Povwver Powver Factor | | % Current I ¥ vots [ Amps
[117269%  foooows {1000 (" Resistance

. I Update | [ Continuous
Current Current Range Crest Factor I Keep Symmetric

I 0.000 &, I 1.000 & I 1414 Exit Full Screen |

Copy to cliphoard |

Apply to Lozd | Turn Load Off | Paste form clipbhoard |
1.0 200
0.75 PEEN 150

N 4 AN
ny \

50

E

z

= <
% g
= 0.0 0 g
20 ®
5

£ 025

\\ / .
-0.5 -100

-0.75 = £ -150

-1.0 -200
0 60 120 180 240 Joo 360
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Create the desired current waveform by adding anchors and dragging them until the
desired waveform is complete. The Waveform Mode group has a Keep Symmetric check
box. Checking this will keep the positive and negative waveforms identical and insure that
the average DC current is zero.

In this example, we will create a waveform that is too extreme for the source to
accommodate.

B VIP AC Load Download Waveform VIP ol x|

—=ettings Wigvetorm hMode Cursar ————  — AC Load Measurements ——
YWoltage Pawver Powver Factor || % Currert I 103742 Deg W vots [ Amps
[117049v  [11s87w [ -0.000 (" Resistance

Current Current Range Crest Factor ¥ Keep Symmetric I'ET'E"'M & Upciate | I Continuous
[topooa 275448 2764 Exit Full Screen |

Copy to cliphoard |

Apply to Lozd | Turn Load Off | Eazte form cliphostd |
32 200
24 r‘ﬂx 150

B B AN
L \

50

Measured Current
Current
=
=
afieyon,

-B \ 7 -50
A6 / -100

-24 e g -150

32 -200
1] 60 120 180 240 300 360

[
36 of 154 rerar€




emPower ° DEVICE DRIVER REFERENCE MANUAL

The waveform can be tested by clicking the Apply to Load button, the Update button, and
the Turn Load Off button. “Apply” sends the waveform to the load and puts the load in
Current waveform mode. “Update” reads the actual Voltage and Current waveforms and
displays them. “Turn Load Off” puts the load in off mode so that the UUT and other
hardware are not working while deciding on what kind of waveform to use.

M Edit AC Load Download Waveform Ed ]

—=eftings Wigvetform Mode Cursar ———  — AC Load Measurements ——

Yoltage Povwver Power Factor | | % Currert I ¥ wots [ Zmps

|11E.ET3V |T2.233W |-|:|.|:|52 " Resistance

i Cortinuous
Current Current Range Crest Factor [V Heep Symmetric I Updste | I
[toDo0a  27es4n [2764 Exit Full Screen |

Upcdte | Apply to Losd |

32 200

24 N

AN .
1/ N

50

Copy to cliphoard |

Paste form clipboard |

Measured Curremnt
Curremnt
=
=
afieyon,

) \ Al
N2l

24 b K

-150
S~

-32 -200
0 60 120 180 240 Joo 360

This waveform is too abrupt of a current change. It is distorting the voltage waveform.
The high current is too close to zero crossing for the source to supply the requested
current.
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Smooth for 90 degrees, using the Gaussian Smooth function and reapply to hardware.

Smoothing the waveform shifts the current away from zero crossing, where there is not
enough voltage to draw much current. Smoothing also removes abrupt transitions that
cause the voltage to overshoot or undershoot.

M Edit AC Load Download Waveform Ed

1ol x|

—=eftings Wigvetform Mode Cursar AC Load Measurements ——
YWoltage Povwver Powver Factor | | % Current I ¥ vots [ Amps
[114520%  [sas07w | -0s524 (" Resistance Update | I~ Continuous
Current Current Range Crest Factor IV Keep Symmetric I

Exit Full Screen
[toDooa  21a87a [2118 | Cony to cliphoard |
Apply to Lozd | Turn Load Off | Paste form clipboard |
24 200
18 /,ﬂ\ P(Fx\ 150
12 / \ \ 100
= G a0
=
s
Sz 5
- P8
7 O ®
3
= -G \\ / / -50
-12 \ % / -100
18 - / -150
R v
-24 -200
] 60 120 180 240 300 360

Click Copy to clipboard to save a temporary copy. This is a good method for saving a
waveform to retrieve later or to transfer a waveform from emPower Control to emPower

Edit.
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Smooth for another 90 degrees and reapply to hardware.

M Edit AC Load Download Waveform Edit

1ol x|

—=eftings Wigvetform Mode Cursar AC Load Measurements ——
Yoltage Poweer Poweer Factor ?: CU".EI'IT I 331 102 Deg ¥ vots [ Amps
[113383v  |seavesw |-0787 Resistance .

. |1;,r_m3;,r o Update | [ Continuous
Current Current Range Crest Factor IV Keep Symmetric _I
Exit Full Screen
[toDooa 21487 a [1.802 4| Copy to clipboard |
Uplzte | Apply to Load | Paste form cliphoard |
24 200
18 i m 150
12 // \\ 100
= G 50
= /
s
b= =
E S 0 ] 0 =
= S —-‘N\ %
o] \\
£ 6 \ / / 50
A2 \ -100
-18 A -150
24 -200
0 G0 120 180 240 300 360
| vV /8 ]
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Retrieve the saved waveform by clicking Paste from clipboard but do not retry.

M Edit AC Load Download Waveform Edit

1ol x|

—=eftings Wigvetform Mode Cursar AC Load Measurements ——
YWoltage Povwver Powver Factor | | % Current I ¥ vots [ Amps
{” Resistance
[114520  [saaenrv | -0524 © Koo e i I— Update | I Cortinuous
Current Current Range Crest Factor
[1ooo0a [21a87a [z11 el FUAI" ST Copy to clipboard |
Uplzte | Apply to Load | Turn Load Off |
24 200
) / / 7 \\\ )
= 6 h0
= /
s
= =
L] =
TE O ] 0 F
o] \-\
] \\ \\ / // )
-12 \ \ / -100
18 e / -150
S %
24 -200
1] 60 120 180 240 300 360

This shows the difference between the last two waveforms.
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Remove the measured current waveform by unchecking the Amps check box.

M Edit AC Load Download Waveform Edit

1ol x|

—=eftings Wigvetform Mode Cursar AC Load Measurments
YWoltage Povwver Powver Factor | | % Current I W vots [ Amps
[113823v [70s781w [-0619 " Resistance Undate | Continuous
Current Current Range Crest Factar IV Keep Symmetric I
[1ooo0e [z0ssea [zo60 el FUAI" ST Copy to clipboard |

Uplzte | Apply to Load | Paste form cliphoard |
24 200
18 /ﬂ\' 150
12 / 100
i a0
E / =
S 0 0 F
= =
L] \ m
-6 -50
A2 \ -100
18 “‘w/ -150
-2 -200
0 60 120 180 240 300 360
| Y/ §F ]
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To consider this waveform as a resistance waveform, display the resistance waveform:
right click in the graph area, select Display, and select Resistance.

M Edit AC Load Download Waveform Edi

1ol x|

—=eftings Wigvetform Mode Cursar AC Load Measurements ——
Yoltage Povwver Power Factor | | % Currert I ¥ wots [ Zmps
[113389v  [e2sesiw [-0726 (" Resistance 1 continuous
Current Current Range Crest Factor [ Keep Symmetric I .

Exit Full Screen
[tooooa  21as7a [1852 —I Copy to ciiphoard |
Updste | Apply to Load | Turn Load Off Paste form clipboard |
24 200 1000
12 100
\ / \\ 100
i a0
\ .z
£ A
2 o f——— — 0 -+
S \ \\ %z
@
-6 -50
\ \\ / / 10.0
12 AN | \ N | _100
I [,
18 A= 150
24 200 1.0
0 60 120 180 240 300 360

The resistance waveform cannot be edited directly. Itis generated from the voltage and

current waveforms. Pay close attention to the resistance scale, it is logarithmic.

Two observations to notice: The unloaded AC voltage is around 117 volts RMS but with
this 10.0 amp RMS load the RMS voltage is between 113 and 114 volts. And, noise in the

actual voltage is also in the resistance waveform.
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To create a smooth resistance waveform, set the voltage to 113.0 volts and click the Update
button. Select Resistance in the Waveform Mode group.

B Edit AC Load Download Waveform Edit

o [m[ 3

— Settings | —Wavetorm hocds —Cursor AC Load Measurements ——
Voltage Powver Povver Factor || " Currert | M volts [~ Amps
[113000v  [Ba26riw [o7es @ Resistance

; | Update | [T Continuous
Cusrent Currert Range CrestFactor | | 6P Symmetric L |
Exit Full Screen
[100004  [211874  [1852 _ | Copy to cigbosrd |
T Update Appiyto Load | TunloadOff | Paste form clipboard |
24 l /— \\ 160 1000
18 / \}’“ A\ 120
‘/ / \\_
12 \ i Y - 80
\ \
/ N / \Il \ 100
G ‘ ! 40
X :
£ Py S8
E o0 f——1 . 0 52
5 ) 8
L b by %, 'i =.|F
\ \ \'-\. |JII 2
6 _ — - T
b LY 10.0
N \
12 = - -80
\ \\ .I.
18 \ /_, -120
.24 \\ ’/ 60 1.0
] Gl 120 180 240 300 360

The perfect voltage sine wave has generated a much smoother resistance. Click the Copy
to clipboard button. You may want to restore it later.
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To view the result, select Volts and Amps in the Measurements group, click the Apply to
Load button, the update button, and the Turn Load Off button.

B Edit AC Load Download Waveform Edit _ Ol x|

— Seftings —Wavetorm Mode —Cursor AC Load Meazurements ——
Vottage Powver Power Factor | Current I— W vots [V Amps
113258 v [Ea0083w | -0.724 @ I i
Cusrent et e v Eaay | |o1v. iKemniS ymmetric I

[10000a  [211874  [1852 || _ExtFul Screen | Gopy o cigtioerd. |

Updste | | Appiytolosd | TunLosdoff | Paste form clipboard |
24 200 100K

- ) \ 150
12 / | 100 1000
NA VAR
6 -~ 50
N VIR
-*""""'T "'““‘-54 ] 100
A

-G -\\ o 50
g .~
42 A 5 \ ‘\‘,\\\ 100 10.0
™ x</7[ ]
A

18 s I i —— A50

afieyon,
aIUR)SISAY

Measured Current
Current
=

-24 -200 1.0
0 60 120 180 240 Joo 360
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Set Voltage to 113.9 and click Update, to see a better view of the resistance.

Repeat applying the waveform and resetting the voltage until the desired result is

repeatable.

B Edit AC Load Download Waveform Edit _.

i [m[}.3

— Settings —'Wiavetorm Mode — Cursar AC Load Meazurements ——
Voltage Powver Power Factor ||  Current |4'| 176 Deg M Votte [ amps
[11a2s0v [Esremw [o74s ¢ Resistance

' ; I”" 3 7 Upcste | [T Continuous
Cusrent Currert Range CrestFactor | |7 6P Symmetric jlass S _
Ext Full Screen |
{10,000 & [ 1.852 SR
Appiyto Losd | Tunlosd Off | Paste form clipboard
24 L 200 1000
H\ \\
L B PP 150
VAN
12 i 100
/ \ / \\ A 100
£ 6 : 3 : 50
E y ‘-..‘ = E
S , VN \ = g2
=3 A\ B F
1 )
£ % :
£ & k I
. / 10.0
: " ot i
.12 ".“-‘-\--\- \ \(7- '1m
A8 P 150
24 200 1.0
1] (11 120 180 240 300 360
| V[ F ]
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Click the Exit Full Screen button.

AC Load 1 Properties

Advanced Properties ' aveform Download Properties I

¥ Enable
— Settings W aveform Mode
Yaltage Fower Power Factor " Current
(114250 [851992% |0.746 @ Resistance
Current Current Range Crest Factor IV Keep Symmetric
[100004 211874 |1.852
|lpdate |
25.0 200 4000
VR
12.5 / 100
\ \ \ 0w
£ =B
2 o0 \ 0 = 0
= &8
3 \ \ 5 2
\ 10.0 @
-12.5 -100
TN
]
-25.0 200 1.0
0 &0 120 180 240 300 360
Ok, Cancel
| VY /¥ ]
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Click the OK button.

UUT Out 1 Properties

Froperties |

Control the load(z] by entering appropriate walues here.

— Default Wector Settings

Set Y alue: |EI.EIEIEI A, | 0000 A,

Mode | Constant Current ;I
Vokage Range:  [110%V L 132000V
Current Range: |'| 10% A | 11.000 A

° Rezet |

ok |

Cancel |

Click the OK button. The downloaded waveform is now ready to be used in a test.
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NHR AC Load’s macro programming functions:

AC Load 1 Properties X

Propertiesz I Advanced Properties |
wiavetorm Download Properties b acro Programming

I~ Enable I Start Immediate ;I

[T Continuous I Crest Factor Pricrity - I

SetWalue | Crezt Factar | Power Factar | Cycle Caunt

sdd | Imsert | Belet= | [ OEdi |

] I Cancel

NHR AC Loads supports storing a series of commands to be executed as a macro.
Enabling this property allows the user to create the macro to be downloaded. Check the

Enable check box to create a macro.
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AC Load 1 Properties X

Fropertiez I Advanced Properties |
Wwaveform Download Properties taera Pragramming

W Enable I Start Immediate |

[T Continuous I Crest Factor Priority - I

SetWalue | Crest Factor | Power Factor | Cycle Count

Add | Imsert | Delee | [ Edi |

Ok, I Cancel

The first dropdown list defines how the macro begins. The choices are:

e Start Immediate — Begin executing the macro as soon as it is loaded.

e Start at System Trigger - After the macro is loaded, wait for a system trigger and
then start execute the macro.

e Start at Turn-On Voltage - After the macro is loaded, wait for the voltage to
increase above the turn on voltage and then start execute the macro.

The second dropdown list defines the crest factor mode operating during the macro. This
mode cannot be changed during macro execution. The choices are:

e Crest Factor priority — load generates a waveform with the assigned crest factor.
The waveform is phase shifted to get as close as possible to the programmed power
factor.

e Power Factor priority - set value for the Power Factor. A load generates a waveform
with the Crest Factor that has the programmed Power Factor with no phase shift.
The mode modifier must be Crest Factor priority or Power Factor priority for this
to be used.

| VvV /& ] ]
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e Unity Power factor - current drawn is a function only of the set value and the

voltage. No waveform generated.

Click the Add button create the first step of the macro.

x|

From O Amps to 30 Amps
] fJoemes

Crest Factar Poweer Factar
|1 414 1

IE_I,I::IE Count ;I
F-:url 1 Cyclesz
Cancel I

Select either Current, Power, Resistance, or Voltage, from the dropdown list. Assign the
desired values including Crest Factor and Power Factor if they are available.

x|

Fram 2.5 Ohms to 1 KOhms
IHesistance ;I IEEIEI Ohrg

Crest Fachar Poweer Factar
|1 414 1

IE_I,n::Ie Count ;I
F-:url 1§ Cycles
Cancel I

The lower dropdown menu determines the duration of this step of the macro. The
selections are Cycle Count, System Trigger, and Turn-On Voltage. The load will stay at
this programmed value until these conditions are met. The click OK and continue to the

next step of the macro.
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AC Load 1 Properties

X
|

Fropertiez I Advanced Properties
Wwaveform Download Properties Macro Programming
v Enable IStart at Tum-On Valtage ;I
[T Continuous IErest Factar Priarity ;I
SetWalue | Crest Factor | Power Factor | Cycle Count
A00 Okmz 1.414 1 16 Cocles

1nsert| Qeletel Edit |

Ok

Cancel

Click the Add button create more steppes.
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AC Load 1 Properties X

Fropertiez I Advanced Properties |
Wwaveform Download Properties Macro Programming

v Enable IStart Irnrnediate ;I
[T Continuous IErest Factar Priarity ;I

SetValue | Crest Factor | Fower Factor | Cycle Count

a00 Dbz 474 16 Cocles

280 Ohmz 1 Cycles

125 Ohmsz 1 Cycles

B4 Okmz 1 Cycles

32 Okmz 1 Cycles

16 Ohmsz 1 Cycles

2 Ohms 1 Cycles

4 Ohms 1 Cycles

14 Ampsz 15 0.z 16 Cocles

0 Amps 1.414 1 1 Cycles

Add | Irset | Delete | Edit |

Ok, I Cancel

High lighting a line of the macro enables Insert a new line before the high lighted line,

Delete the line, and Edit the line.
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AC Load 1 Properties X

Fropertiez I Advanced Properties |
Wwaveform Download Properties taera Pragramming
v Enable IStart Irnrnediate ;I
[T Continuous IErest Factar Priarity ;I
SetWalue | Crest Factor | Power Factor | Cycle Count |
780 Okmz 1.414 1 Turn-On Yaolkage
A00 Ohmz 16 Cycles
280 Ohmz 1 Cycles
125 Okmz 1 Cycles
G4 Okmz 1 Cycles
32 Ohmz 1 Cycles
16 Ohmsz 1 Cycles
3 Ohms 1 Cycles
4 Ohms 1 Cycles
14 Ampz 358 0.2 16 Cycles
0 Amps 1.414 1 1 Cycles
Add | [imset | Deiee | [ Edi |

Ok, Cancel

The macro is done.

[
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NHR AC Load’s measurements:

YIP Meazurement Setup |

A0 RS Current

Fange: IEI.EIEIEI Arms

bl eazLrement;

Sdyvaneed.. | Ok I Cancel

Measurements supported: RMS Voltage, Peak Voltage, RMS Current, Peak Current, True
Power, Peak Power, Apparent Power, Reactive Power, Power Factor, Crest Factor,
Resistance, and Frequency.

Measurement commands include a measurement range. The NHR AC Load has only one
range and the measurement range value is not used.

For more information, refer to the 4600 AC Load User Manual.

[
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4. DIGITAL MEASUREMENT SYSTEM (DMS)

Note: For more information on the features, capabilities, and requirements of the NHR
DMS, please refer to the NHR Digital Measurement System Hardware Reference
Manual and Digital Measurement System Programmers Reference Manual.

The standard NHR DMS includes the following components:
e Sixteen-channel user MUX
¢ FEight-channel system MUX
e DMM
¢ Timing measurement system
e Scanner input system
e Transient measurement system
e System control panel interface
e Eight digital inputs
e [Eight GPRs and sixteen drivers
e Sixteen digital outputs

e OV relay system
These components are exposed within emPower ° as logical devices. Refer to the emPower”
Utilities Reference Manual for additional information on logical devices and how they are
used in the emPower ° programming environment.

Refer to the NHR Digital Measurement System Hardware Reference Manual for additional
information on the hardware components that are part of the NHR DMS.

4.1 Installation

4.1.1 Initial Setup

Install the communications port interface card and its driver. Refer to the manufacturer’s
documentation for assistance.

Connect the NHR DMS to the desired communications port with an appropriate cable and
insure that the device is configured at an address that does not conflict with any other S6K
devices on that communications port. Refer to the NHR Digital Measurement System
Hardware Reference Manual for assistance.

Run the Setup program to install the device driver on your system. The device driver will
need to be installed on each system that will be using it. Follow the on-screen instructions
presented by the setup program to complete installation.

e
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4.1.2 Add the Device to emPower °

After the device driver is installed launch emPower “ and logon. Select Utilities. The
emPower ° Utilities dialog will be displayed. Select the Hardware tab, then select the
Modify Configuration... button.

emPower Utilities [ x| |
Abot
Dptionz T Admin Controlz T Hardware ‘

—Hardware Canfiguration

b odify Configuration...

b odify Port Settings. .. |

ak |

The NHR Configurator launches. For additional information regarding the NHR
Configurator, please see the NHR Configurator Users Manual.

[
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: HHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help
— Supported Devices — Current Configuratian
IE% Meazurement ﬂ

HP 344014 Digital bultirneter

B HF 349704 Data dcguistion # Swaitch 1
MH 505 Meazurement Sypstem [ 5/ Ac
MH 505 Meazurement Sypstem [2/108 A
MH 505L Measurement System

MH 525 Meazurement Sypstem

MH 525 Meazurement System [obsolete’
MNH 525 Reduced Measurement Spstem
B MH 525 Turbo Meazurement Sypstem

JH SEK. D5
rokogawa WT110 Powerrneter

B Owervoltage Sources

i NH 34/80WDCA 80 /50VE 0VPS DO
MNH 3A/50DCA 80 B0VE OVPS DC
MNH 3A/E0DCA 80 A0VE OVPS DE
----- MNH 3A/E0DCA 80 B0VE OVPS D

-

1] | 3

22100 | 245 P | Ready k. Cancel
|2/21/00 2:45 PH | I

4.1.3 Select the Communications Port and Protocol

Note: The NHR DMS requires a configured communications port. Refer to the NHR Port
Configuration Utility Users Manual for important information regarding
configuring communications ports for emPower ° software.

There are two supported methods of adding S6K devices to an emPower ° configuration.
o Use autofill capabilities of the S6K protocol online.
e Configure the port, protocol, and device parameters manually and offline.

Only one of the two methods is required.

4.1.4 Auto fill Configuration — Online
In NHR Configurator, click the Autofill menu, and then click Setup.

[
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: HHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help

— Supported Hosts — Current Configuratian

B azicHost Port
Serial Port

3/9/00 |3:30 M | Ready | ok | cance

The left hand column will change to a Supported Hosts pane. Double-click Serial Port or
drag and drop it to the current configuration pane. The Select a Communication Port and
Protocol dialog will be displayed. Select the desired port and protocol. Select Ok to add the
Port to the current configuration.

Note: Only Serial Ports running the S6K protocol support autofill. Autofill will not find
devices on other ports or protocols (e.g. A BasicHost Port or a Serial Port running a
User Defined Protocol do not support autofill).
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! MHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help
— Supported Hosts Current Configuration
5 BasicHost Part
Serial Port
Select a Communication Port and Protocol |
SEF, (& 19200
SEK @ 38400
55 (= 35400
IJSER DEFIME
Eancell
3/9/00 | 332 4M | Ready ok | Cancel

The current configuration pane will now show the selected port. In NHR Configurator,

click the Autofill menu, and then click Search for Devices.
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: HHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help

— Supported Hosts — Current Configuratian

BazicHaost Port
Serial Port

3/9/00 |36 Ak | Beady k. Cancel
|3/3/00 3384M | I

NHR Configurator will query for supported S6K devices on all serial ports in the current
configuration pane. When it completes the search for devices, the NHRCFGSVR
informational message is shown. Select Ok to continue.

NHRCFGSVR =l

@ Found 1 devices on Coml, SEE. @ 38 4

The NH S6K DMS configuration dialog is displayed. Confirm the device found is at the
address selected and the number of add on 10 boards is correct. Select Ok to continue.

[
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Configuration

MH SEK DMS

Humber of add on 10 boards I':I

-

Cancel |

To continue adding the NHR DMS, skip to section 4.1.6 Configure the Device in this

document.

When completed with the autofill configuration dialogs for the new devices In NHR
Configurator, click the Autofill menu, and then click Exit Autofill.

+ HNHR Configurator - [Unnamed]

File  Autofill  Swstem  Help

— Supported Hosts

BasicHost Part
Serial Paort

=] E3

— Current Configuration

3/9/00 | %36 AM | Ready

] I Cancel
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4.1.5 Manual Configuration — Offline

When the device is added to the system configuration the user is prompted to select a host
device. Select an existing communications port if the hardware is connected to an existing
port, or select <new> Serial Port to configure a new communications port.

+ MNHR Configurator - [Unnamed] M=l E3
File  Autafil  Svstem  Help

— Supported Devices Current Configuration
Meazurement ;I ’V

G HP 344014 Digital Yighiseatc: |
5 HP 349704 Diata & SEIECt Hust |

o MH 505 Measurem . L
Select a hozt device from thig list Ok,
i MH 05 Meazurem of available hosts: _

e MH 505t bMeazuren i Cancel |
# MH 525 Meazurem
i MH 525 Meazurem
i MH 525 Reduced |
i MH 525 Turbo Me:
MNH 5Bk DkS
“Yokogawa WT11C
Overvaltage Sources
B MH 3a/A80DCA8
B MH 3a/A80DCA8
i MH 3/80DCA 8

o MH 34600 CA 30w /80VE OVPS DC Sao
| b

2/21/00 | 303 PM | Ready 3 | cancel

Use the Select a Communication Port and Protocol dialog to select both the serial
communication port that the hardware is connected to and the protocol. The NHR DMS
can support the S6K protocol at two different baud rates. Choose S6K @ 19200 Baud or
S6K @ 38400 Baud as appropriate for the NHR DMS hardware selection. Refer to the
NHR Digital Measurement System Hardware Reference for information on selecting
protocol baud rate.

[
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! MHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help
— Supported Devices Current Configuration
Measurerment ﬂ

HF 344014 Drigital Multimeter
HF 343704 Data Acquizsition ¢ Switch Lt
MH 505 Meazurement Svstem [5/54 Ac Ra

R RALRCEEEIENE S elect a Communication Port and Protocol |

MH G05 kMeazurems

MH 525 Measurarne HEEEN SEK. (= 159200

SEK (3 38400

MNH 525 Measuremer
MNH 525 Reduced M
MNH 525 Twbo Meas . |COms LI

MH SEE D5 cotin

Yiokogawa WT110F

Overvoltage Sources MI
MNH 3450/ DCA 80T oOwH OvF D O oo
MH 3a/50DC 80 B0VE OWFS DC So
MH 3a/60DC 80 A0VE OWFS DC So
MH 3a/60DCA 80 B0VE OWFS DC So

| 2/22/00 |3:34 PM | Ready | ok | Cancel

S0 (@ 35400
LUSER DEFIME

The Configuration dialog prompts the user for an S6K address and the number of DMS
add on 10 boards. Select the correct S6K address and number of additional IO boards. A
default NHR DMS should indicate zero (0) add on 10 boards.

Select OK to continue the configuration process. Refer to the NHR Digital Measurement
System Hardware Reference for additional information regarding selecting an S6K address
and configuring additional 1O boards.

Configuration Ed |

| NH SBK DMS

fddress -

Murnber of add on 10 boands IEI

k. I Cancel |

To continue adding the NHR DMS to the emPower ° configuration proceed to the next
section.
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4.1.6 Configure the Device

Note: Refer to the NHR Digital Measurement System Hardware Reference for additional
information regarding configuration.

The configuration dialog now presents the NH S6K DMS Properties dialog to configure the
logical devices of the NHR DMS. The title bar of the property dialog includes the S6K
address of the device. If no changes are required to the default configuration of the DMS,
select Ok to continue. Otherwise, select and modify the properties referring to the following

sections for guidance.

4.1.7 User MUX

MH 56K DM5 [0x07] Properties

System MU

| System LI Gain Factl:nrs I .-“-‘-.l:l'-.fF'r-:up Defaults
GF Relay DouT

— Thig Mux I:Dnnected ko Mu:-:
Char Channel Mame M ame |

2 Chn 002 <Mone n
3 Chi 003 <Maone: 0
4 Chin 004 <MNone: 0
4] Chr 005 <Mone n
E Chin 005 <MNaore: 0
=
QK. I Cancel

The user can select the User MUX page and rename the channels to more descriptive
channel names. The channel names may be left at default values for maximum flexibility.
The NHR DMS includes an internal 16 channel multiplexer.
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4.1.8 GPR

MH 56K DM5 [0x07] Properties |

System b I System MU Gain Factors I AdvProp Defaults
User MUX | paut | DN

Relay Relay Marme

I
GPR 002

GPR 003

GPR 004

GPR 005

GFPR 006

GPR 007

b I = I 8 ) IR R B o |

k. I Cancel

The user can select the GPR page and rename the relay names to more descriptive relay
names. The relay names can be left at default values for maximum flexibility. The NHR

DMS includes hardware supports for 24 GPRs (8 GPRs and 16 GPR Drivers).
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4.1.9 DOUT
MH S6K DMS [0x07] Properties |

Sygtem kL I System MUK Gain Factors | AdvProp Defaults
UserMUX | GPRelay |

DouT  DOUT Marme

o B
DOUT 002

DOuT 003

DOUT 004

DOUT 005

DOUT 00

DouT oa?

e I = T ) (R R R B |

] I Cancel

The user can select the DOUT page and rename the DOUT names to more descriptive
DOUT names. The DOUT names can be left at default values for maximum flexibility. The
NHR DMS includes hardware supports for 16 digital output signals.
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4.1.10 DIN

MH 56K DM5 [0x07] Properties |

System b I System MU Gain Factors I AdvProp Defaults |
UserMUX | GPRely | DOUT

DM DIM Marme
o Joweo B
DIM 002
DlW 003
DIM 004
DM 005
DIM 006
DI 007 b

b I = I 8 ) IR R B o |

k. I Cancel

The user can select the DIN page and rename the DIN names to more descriptive DIN
names. The DIN names can be left at default values for maximum flexibility. The NHR

DMS includes hardware supports for eight digital input signals.
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4.1.11 System MUX

MH 56K DM5 [0x07] Properties

Ulzer MU

Syztern ML | System MU Gain Factorz I AdvProp Defaults

GPFRelay |

pout | DN

Current Shunt Enable

System ML 1
System ML 2
Syztemn ML 3
System ML 4
Syztem MUK B
Syztem MUK B
Syztem MUK 7

System ML 3

< 7

<

L i i

| Current | Yioltage
|50.000 A |50.000 miv
|50.000 A |50.000 miv
|50.000 A {50,000 miv
[100.000 4 |50.000 miv
| 100.000 4 [50.000 miv
| 100.000 4 [50.000 miv
| 100.000 4 [50.000 miv
[100.000 4 [50.000 miv

]|

Cancel |

The user can select the System MUX page to indicate which System MUX channels are to
be used as current shunt inputs. Selection here is required to enable the device driver to
provide correct current measurements if a current shunt used. Make the appropriate

selections.

The NHR DMS includes an internal eight-channel multiplexer used for internal signals
such as current shunt inputs or voltage and current monitoring inputs for legacy devices.
This system MUX is not available to other devices, but the device driver and NHR DMS
hardware use it internally to support advanced measurements and features of the NHR

DMS.
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4.1.12 System MUX Gain Factors

MH 56K DM5 [0x07] Properties |
UserMUX | GPRelay | DOUT | DN
System MU Systemn MUK Gain Factors | AdvProp Defaultz
| Lo Range | High Range
Swstem ML | 100.000 | 100.000
System MUK 2 {100,000 | 100.000
System MUK 3 {100,000 {100.000
aystem MU= 44 nog |1.000
System ML 5 |1.000 |1.000
System MUK 6 |1.000 {1.000
System MUK 7 |1.000 {1.000
spstem MUXS 14 nog |1.000

The user can select the System MUX Gain Factors page to indicate external signal
conditioning on the System MUX channels. Selection is required to enable the device driver
to properly scale measurement results. Make the appropriate selections.

The NHR DMS includes an internal eight-channel multiplexer used for internal signals
such as current shunt inputs or voltage and current monitoring inputs for legacy devices.
This system MUX is not available to other devices, but the device driver and NHR DMS
hardware use it internally to support advanced measurements and features of the NHR
DMS.
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4.1.13 AdvProp Defaults

MH 56K DM5 [0x07] Properties |

UserMUX | GPRelay | DOUT | DN |
System kL I Systemn MU Gain Factors  AdvProp Defaults

M easurement Aperture: IEI.EIEIEI 5

Expected Frequency: IEEI.EIEIEI Hz

Woltage Range: 350,000

Current B ange: IEEI. a0 &,

Frequency Roll O [FULL =l

Peak Naise Rall Off.  [FULL =l

¥ anti-tliasing Filter

Cancel |

The user can select the AdvProp Defaults page to customize the advanced measurement
properties page. Advanced measurement properties are used for DMM measurements. See
section 4.3 for more information on advanced measurement properties for DMM
measurements.
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4.1.14 Logical Device Names

The user is prompted to enter a logical device name for the devices internal MUX. This is
the name that will be used to designate the devices MUX when developing test programs.

Device Logical HName |

In order to distinguizh one device
/’ from another, each device requires
a unique logical name.  Please
enter a logical device name in the
box below,

For reference, a list of uzed logical names has
been provided az well.

aF. I [Fanee

The user is prompted to enter a logical device name for the devices internal MUX System.
This is the name that will be used to designate the devices internal MUX System when
developing test programs.

[
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Device Logical HName |

In order to distinguizh one device
/’ from another, each device requires
a unique logical name.  Please
enter a logical device name in the
box below,

For reference, a list of uzed logical names has
been provided az well.

Internal ku

kLrs Input 1

] I [Eafize]

The user is prompted to enter a logical device name for the devices DMM Measurement
System. This is the name that will be used to designate the devices DMM Measurement
System when developing test programs.

Device Logical Hame |

|r order bo digtinguish one device
/” from another, each device requires
a unique logical name. Please
enter a logical device name in the
b below.

Far reference, a lizt of uzed logical names has
been provided as well.

Dbk M eazurement 1

Internal kus Suztem 1
kLrs Input 1

k. I [Earizel

The user is prompted to enter a logical device name for the devices Transient Measurement
System. This is the name that will be used to designate the devices Transient Measurement
System when developing test programs.
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Device Logical HName |

In order to distinguizh one device
/’ from another, each device requires
a unique logical name.  Please
enter a logical device name in the
box below,

For reference, a list of uzed logical names has
been provided az well.

Tranzient Measurement 1

DM M easurement 1
Internal Mux System 1
kL [nput 1

] I [Eafize]

The user is prompted to enter a logical device name for the devices GPR Digital System.
This is the name that will be used to designate the devices internal GPR Digital System
when developing test programs.

Device Logical Hame |

|n arder ta digtinguish one device

/’ from another, each device requires
a unigue logical name. Pleaze
enter a logical device name i the
box below,

For reference, a list of used logical names haz
been provided as well.

[P Belay Digital 1

Dbk M eazurement 1
Internal ks Suztem 1
b npuat 1

Tranzient Measurement 1

k. I [Eatieel

The user is prompted to enter a logical device name for the devices OV Relay System. This

is the name that will be used to designate the devices OV Relay System when developing
test programs.
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Device Logical HName |

In order to distinguizh one device

/’ from another, each device requires
a unique logical name.  Please
enter a logical device name in the
box below,

For reference, a list of uzed logical names has
been provided az well.

0 Relay System 1

Dbk M eazurement 1
GP Relay Digital 1
Internal ks Suztem 1
b npuat 1

Tranzient Measurement 1

] I [Eafize]

The user is prompted to enter a logical device name for the devices Control Panel System
Control. This is the name that will be used to designate the devices Control Panel System
Control when developing test programs.

Device Logical Hame |

|r order bo digtinguish one device

/” from another, each device requires
a unique logical name. Please
enter a logical device name in the
b below.

Far reference, a lizt of uzed logical names has
been provided as well.

DAt M eazurement 1
GFP Relay Digital 1
Internal Mux System 1
kL [nput 1

% Relay System 1
Tranhzient Meazuremnent 1

k. I [Earizel

The user is prompted to enter a logical device name for the devices Scanner Input. This is
the name that will be used to designate the devices Scanner Input when developing test
programs.
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Device Logical HName |

In order to distinguizh one device

/’ from another, each device requires
a unique logical name.  Please
enter a logical device name in the
box below,

For reference, a list of uzed logical names has
been provided az well.

S canner lnput 1

Contral Panel System Contral 1
Dbk M eazurement 1

P Relay Digital 1

Internal Mus System 1

FL [nput 1

0 Relay System 1

Tranzient Measurement 1

] I [Eafize]

The user is prompted to enter a logical device name for the devices DIN Measurement
System. This is the name that will be used to designate the devices DIN Measurement
System when developing test programs.

Device Logical Hame |

|n arder ta digtinguish one device

/’ from another, each device requires
a unigue logical name. Pleaze
enter a logical device name i the
box below,

For reference, a list of used logical names haz
been provided as well.

Din kMeasurement 1

Control Panel Systermn Control 1 -
DAt M eazurement 1

GP Relay Digital 1

Internal Mus Sustem 1

kL [nput 1

% Relay System 1

Scanner Input 1 j

] I [Eamee] |

The user is prompted to enter a logical device name for the devices Timing Measurement
System. This is the name that will be used to designate the devices Timing Measurement
System when developing test programs.

SNTEIC
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Device Logical HName |

In order to distinguizh one device
/’ from another, each device requires
a unique logical name.  Please
enter a logical device name in the
box below,

For reference, a list of uzed logical names has
been provided az well.

Tirning kMeasurement 1

Contral Panel System Contral 1 -
Din Measurement 1

DAt M eazurement 1

GP Relay Digital 1

Internal Mus Sustem 1

kL [nput 1

0% Relay Spstenn 1 j

] I [Eafize] |

The user is prompted to enter a logical device name for the devices DOUT Digital System.
This is the name that will be used to designate the devices DOUT Digital System when

developing test programs.

Device Logical Hame |

|n arder ta digtinguish one device

/’ from another, each device requires
a unigue logical name. Pleaze
enter a logical device name i the
box below,

For reference, a list of used logical names haz
been provided as well.

Dot Digital 1

Control Panel Systermn Control 1 -
Din Measurement 1

Dbk Meazurement 1

P Relay Digital 1

Internal ks Suztem 1

b Input 1

0% Relay Spstem 1 j

] I [Eamee] |

The configuration file contents are displayed with the NHR DMS’s eleven logical devices

being displayed under the Com1, S6K @ 38.4 Host Description.
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: HHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help
— Supported Devices — Current Configuratian
Meazurement ﬂ Coml, SEE &2 38.4

HP 34404 Digital kultirmeter IE% Digital
& HP 349704 Data Acquisition / Switch Unit B2 Dout Digital 1 [MH SEK. Digital Measuremen

5 MH 505 Meazurement Systemn [(5/58 4z Fa : GP Relay Dugital 1 [MH SEK Digital Measure

8 MH 505 Meazurement Systermn (24104 Ac B: . Input

5 MH 505 Measurement Spsterm : o Input 1 [MH SEK. Digital Measurement !

' MH 525 Meazurement Systemn : Scanner Input 1 [MH SEK. Digital Meazurem

B MH 525 Meazsurement Systerm [obsolete) . M eazurement

MH 525 Reduced Meazurement System : Din Measurement 1 [MH SEK. Digital Meazu
& MH 525 Turbo Meazurement System B2 DM Meazurement 1 [MH SEE Digital Mea:

& MH SEE DRS

“okogawa WT110 Powerrmneter
Owervolage Sources

MH 34/50DCA 30 B0VE DVPS DC So

i WH 34/80/DCA 80 /E0VE OVPS DC Sa

MH 34 /800D CA 30 B0VE DVPS DC So

MH 34 /80D CA 30 B0WE DVPS DC So

I 4 | il

| 2/22/00 | 352 PM | Ready "] Cancel

: Timing Meazurement 1 [MH SEK. Digital Me:
: Tranzient Meazurement 1 [MH SEE Digital b

B System
B Internal Mux System 1 [NH SEE Digital Mea

: 0% Relay System 1 [MH SEE. Digital Meazw
IE% Swstem Control

In NHR Configurator click File, then click Save As... to save the configuration file. In NHR
Configurator click File, then click Set to Default... to set this configuration as the default
configuration for emPower °.

4.1.15 Host Configuration Dump

Diagnostic data regarding the current configuration is available from the context menu on
a device in the configured device pane. Launch the NHR Configurator. The configuration
manager main window is displayed.

Locate any one of the eleven NH S6K DMS logical devices in the current configuration list.
Select an NH S6K DMS logical device and select Dump Configuration... from the context
menu to create an informational message with details of the logical device configuration.

[
rerar€ 77 of 154



emPower ° DEVICE DRIVER REFERENCE MANUAL

HHRCFGSVYR Eq

Hozt Configuration Dump
Canfiguration
Port [d =1
Devld=0
MH SEK. DkS Configuration
Device ID = 041020
Addresz = 007
Additional 10 = 0x00
Logical Mux [nput
Describe = Mux [nput 1
Logical [nternal Mus System
Deszcribe = Internal kMus Spztem 1
Logical Dk beazurement
Dezcribe = Dk Meazurement 1
Logical Tranzient Measurement
Dezcribe = Transient Meazurement 1
Logical GF Relay Digital
Describe = GP Relay Diaital 1
Logical 0% Relay System
Describe = 0% Relay Sustern 1
Logical Contral Fanel Spstern Contral
Dezcrbe = Control Panel Syztem Control 1
Logical Scanner [nput
Dezcribe = Scanner [nput 1
Logical Din Measurement
Dezcribe = Din Meazurement 1
Logical Timing Measurement
Deszcribe = Timing Measurement 1
Logical Dout Digital
Dezcribe = Dout Digital 1

4.1.16 Update Device Firmware

Update the firmware if the NHR DMS emPower driver has been received. The latest
firmware files are called DmsDspxx.hex, DmsBtxx.hex, DmsMnxx.a03 where xx stands for
the latest firmware revision. The number of times that the firmware can be updated is
limited, so only perform the update when necessary.

Launch the NHR Configurator. The configuration manager main window displays. Locate
any one of the eleven NH S6K DMS logical devices in the current configuration list. Select
an NH S6K DMS logical device and select Update Firmware... from the context menu.

[
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+ MNHR Configurator - [Unnamed]

File  Autofill  Swstem  Help

Supported Devices

=] E3

Current Configuration

keazurement ﬂ
HP 34404 Digital kultirmeter

& HP 349704 Data Acquisition / Switch Unit
5 MH 505 Meazurement Systemn [(5/58 4z Fa
8 MH 505 Meazurement Systermn (24104 Ac B:
5 MH 505 Measurement Spsterm

' MH 525 Meazurement Systemn

B MH 525 Meazsurement Systerm [obsolete)
MH 525 Reduced Measurement Spstem

& MH 525 Turbo Meazurement System

& MH SEE DRS

“okogawa WT110 Powerrmneter
Owervolage Sources

MH 34/50DCA 30 B0VE DVPS DC So
i WH 34/80/DCA 80 /E0VE OVPS DC Sa
MH 34 /800D CA 30 B0VE DVPS DC So
MH 34 /80D CA 30 B0WE DVPS DC So

349400 |Z10 PM | Ready

Com1, SEK (@ 38.4
Cigital
@ O out Diigital 1 [MH SEE. Digital Measuremen
GP Relay Dugital 1 [MH SEK Digital Measure
Input
o Input 1 [MH SEK. Digital Measurement !
Scanner Input 1 [MH SEK. Digital Meazurem
Meazurement

Din Measurement 1 [MH SEK. Digital Meazu
5 Db Measurement 1 [MH SEK Digital Mea:
Timing Meazurement 1 [MH SEK. Digital Me:
Tranzient Meazurement 1 [MH SEE Digital b
Spstem
Internal Mux System 1 [MH SEK Digital Mea

0% Relay System 1 [MH SEE. Digital Meazw
Spstemn Control

Control Panel Spstem Control 1 [MH SEE. D

[« | I
k. | Cancel

An informational dialog is presented to remind the user that this action affects more than
just the selected logical device.

MHRCFGSYR [ ]

Q About to update firmware of "Diout Digital 1 (MH SEE. Digital Meazurement System]”.
Motice: This device iz one of 11 logical devices of a single physical device. Thiz action will cause the following devices
to be updated:

befui [npuit 1

Internal kuw System 1
DA M eazurement 1
Transient Meazurement 1
3P Relay Digital 1

0 Relay Spztem 1
Contral Panel System Control 1
Scanner Input 1

Din Measurement 1
Timing Measurement 1
Diout Digital 1

Are you sure’?
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The NHR DMS firmware is partitioned into three modules:
e 80C320 microprocessor
e DSP
e DSP boot loader

Select the NH S6K DMS Firmware Update tab corresponding to the firmware to be
updated. Refer to the NHR Digital Measurement System Hardware Reference Manual for
additional information.

Click the large Update Firmware button on the appropriate firmware module page. Select
the desired firmware download file at the file selection dialog.

NH S6K DMS Firmware Update ]|

|Jpdate Optionz

[ Initialize Calibration and Configuration Memony

|Ipdate Firrmware |

(] 4 I Cancel

Caution To prevent loss of EEPROM information, do not attempt to update the
firmware when electrical power is unreliable, that is, during a weather storm
or similar situation. Once the update process has started, do not switch off
power to the NHR DMS until the informational dialog displays, indicating
the completion of the update process.

The firmware update process must not be interrupted. Acknowledge the warning message.
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! MHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help
NH S6K DMS Firmware Update ]|

— Supported Devices

keazurement BOC320 I DsP I DsSP Bl:u:utll:ual:lerl

HF 344014 Di :
g HF 349704 D. I_ll:lleltE DDtIDﬂS

Jigital Measuremen
' NH 505 Meas [ lnitiglize Calibration and Configuration Memong LB, Digital Measure
& WH 505 Meas
5 NH 505t Meas gital Measurement !

B MNH B b e

| Feazurem
=R WRITE FLASH

MNH 5 hital Measu

@ Press OF to begin firmware update.  This process must not be interupted.  Drigital Mea:

Drigital bde:

“'okor = B, Digital b
Owervolta L. Cancel |

MNH 3 Drigital Mea

' NH 3450000 SEE. Digital Meazu

MH 34 /60001
MH 34 /60001 ntral 1 [MH 56k D
Ok I Cancel | J _pl
| 2/22/00 358 PM | Ready [ ok | cance |

The update process progress will be indicated with a progress bar and when complete an
information message will be displayed.

Firmware Update Status E

|lpdate firmware process completed successtully,

If the process was not successful, please refer to the NHR Digital Measurement System
Hardware Reference Manual for troubleshooting help.

4.1.17 Removing the Device from emPower *

To remove the NHR DMS, logon to emPower ° and select Utilities. The emPower ° Utilities
dialog will be displayed. Select the Hardware tab, then select the Modify Configuration...
button.

[
rerar€ 81 of 154



emPower ° DEVICE DRIVER REFERENCE MANUAL

emPower Utilities E
Abot
Optionz T Adrnin Controlz T Hardware

Hardware Canfiguration

b odify Configuration...

b odify Port Settings...

oK |

The configuration manager main window displays. Locate any one of the eleven NH S6K

DMS logical devices in the current configuration list. Select an NH S6K DMS logical device

and select Remove or from the context menu or press the Delete key.

« NHR Configurator - [Unnamed]

File  Autofll  System  Help

Supported Devices

=] E3

Current Configuration

Meazurement ﬂ
HP 344014 Digital bMultirneter

% HP 249704 Data Acguisition / Switch Uit
%' MH 505 Meazurement System [5/54 Ac Ra
5 MH 505 Meazurerment Spetem 24104 Ac R
MH 505t Measurement System
o MH 525 Measurement Syztem
7 MH 525 Measurement Spztem [obsolete]
MH 525 Reduced Meazurement Sypstem

% MH 525 Turbo Measzurement System

%' MH SEK DS
rokogawa WT110 Powerrneter
Owervolkage Sources
MH 345000 80 S0VRE 0VPS DC So
MH 345000 80 /B0WRE 0VPS DC So
B NH 2a/60vDCA 80w S0VR OWPS DC Sou
MH 3A/480DCH 30 B0VRE 0VPS DC So

3/8/00 | 210 PM | Ready

Coml, SEK @ 384
Digital
Dot Dugital 1 [MH SEF. Digital Measuremen
GF Relay Digital 1 [MH SEK. Digital Meazure
[mput
buw Input 1 [MH SEK. Digital Meazurement !
Scanner Input 1 [MH SEE. Digital Measurem
Meazuremnent
Din Measurement 1 [MH SEE. Digital Measzu
Dbk Measurement 1 [MH SEE. Digital Mea:
B Timing Meazurement 1 [MH SEK. Digital Me:
Tranzient Measurerment 1 [MH SEEK. Digital b
Spstemn
Internal Mux Systerm 1 [MH SEK. Digital Mea
% Relay System 1 [MH SEE. Digital Measzw
Systern Contraol
Control Panel Syetem Control 1 [MH SEE. D

[« | i
| k. | Cancel |
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Since adding the NHR DMS to emPower ° placed eleven logical devices into the

configuration, removing any of the NH S6K DMS logical devices will remove all NH S6K
DMS logical devices. A reminder message is generated and displayed before the devices are

removed from the configuration.

MHRCFGSVR Ed

\c;:) About ta remave Dot Digital 1 [MH SEK. Digital Measurement System]'.

Wharhing: This device iz one of 17 logical devices of a single phpsical device. Thiz action will zauze the following

devices to be removed:
ks [t 1
Internal kux Syztem 1
Dbk M eazurement 1
Tranzient Measurement 1
5P Relay Digital 1
0% Relay System 1
Cantral Panel System Contral 1
Scanner Input 1
Diin M easurement 1
Timing M eazurement 1
Dot Digital 1

Are you sure’Y

After clicking Yes, the NHR DMS devices are removed from the configuration. Click OK to

close the NHR Configurator dialog.
4.2 Operation

4.2.1 Creating Measurement Vectors

After adding the device to the configuration the user is able to start developing test
programs. Log onto PowerEDIT and either load or create a test program. From

PowerEDIT, select the Measure tab. Select a drop-down on the last row of vectors. This

creates a new vector and displays the available measurement devices.
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4.2.2 DMM Measurement
Select the item that matches the logical name of the device DMM (MyDMM).

|.£ PowerEdit{C:\NHRATEST PROGRAMS - Untitled M=
Eile Edit Wiew Insert Program  Help
DEE s /(83 @2
Program Loads ] Sources ] Digital ]_ Measure
Wector Name | Device Type | Function Hame | =
1 |Defaultl | Meanwement Mo Funetion -
i
MyTransient
MyDin
My Tiring
1] I>IJ
| an4mo | zETPM y

Click the ellipses (...) next to Function Name column that corresponds to the new vector.
This displays the measurement properties for the devices DMM. Click Measurement (drop
down menu). All of the available measurements display which are:

e DC Voltage

e RMS Noise

e AC RMS Voltage

e DC + AC RMS Voltage
e AC Peak Voltage

e Frequency

e Total Harmonic Distortion

[
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MH 56K DM5 - MyDMM FProperties |
DMM |

Meazurement: DC Yoltage

Advanced ... |

k. I Cancel

4.3 Advanced DMM Measurement Properties

Click the Advanced ... button to display advanced measurement properties.

HH S6K DMS - MyDMM Advanced Properties |

DhM |

I DC Yoltage

b eazurement Aperture: Im

Expected Freguency: IEEI.EIEIEI Hz

Voltage Range: |50 0007

Current Fange: IEEI.EIEIEI B,

Frequency Roll Off: I FULL j

Peak Noise Rall Off: [FLILL =l

¥ Anti-Aliazing Filter

k. I Cancel

[
rerar€ 85 of 154



emPower ° DEVICE DRIVER REFERENCE MANUAL

This displays the currently implemented advanced properties of the device. Some
properties are not available depending upon the measurement function chosen and are
grayed out. Refer to the NHR Digital Measurement System Hardware Reference for
additional information about advanced properties of the NHR DMS.

e Measurement Aperture: sets the amount of time used to make a measurement in
seconds. Zero seconds (0.0000 S) will force the NHR DMS to make the desired
measurement in as much time as necessary to achieve the documented measurement
accuracy.

e Expected Frequency: sets the expected frequency of an AC signal. This value
provides a starting point for the AC measurement circuit and will decrease the
measurement acquisition time if it matches the measured signal frequency.
Measurement acquisition time can increase when the expected frequency is not
specified correctly.

e Voltage Range: sets the voltage range used for power measurements.

e Current Range: sets the current range used for power measurements.

¢ Frequency Roll Off: sets the frequency-roll off for peak-to-peak measurements.
e Peak Noise Roll Off: sets the peak noise roll off for peak-to-peak measurements.
e Anti-Aliasing Filter: enables the anti-aliasing filter.

Click OK to return to the PowerEDIT measurement pane. Highlight the vector name and
give it a descriptive name.

|.£ PowerEdit{C:\NHR\TEST PROGRAMS - Untitled _ (O] x|
File Edit Yiew [nset Program Help

D 2R/ (@ > @ L2
Program Loads | Sources |  Digita |(NEREIEGINN|  Measure

Yectar Nate Device Type Function Mame
ity DMM DC Voltage VectorJRithgioni) [ Measuretment DC Valtage
2 -

-
S

| »

h 3
1| | »

| 3nem | z59PM 7

[
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4.3.1.1 Timing Measurement

Select the item that matches the logical name given to the device Timing Measurement
System (MyTiming).

|.£ PowerEdit{C:\NHRATEST PROGRAMS - Untitled

File Edit View Inzert Program  Help

Dl 2@ /(B % ¢ L2
Program Loads ] Sources ] Digital ]_ Measure
Wector Nate | Device Type | Fumction Mame | =
1 |My DMM DCVoltage Yector | MyDMM - Measuretment DCWoltage o
2 |Default2 | Meanwement Mo Funetion
3 MyD MM

My Transient
MyDin
4] I IJ

| 3n4mo | zsaEM |

Click the ellipses (...) next to the Function Name column that corresponds to the new

vector. This will display measurement properties for the devices Timing Measurement
System.
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MH 56K DM5 - Timing Meazurement 1 Properties

— Start Event

— Stop Event
Device Type: Device Type:
ILlserh-'Iu:-: j ILlserh-'Iu:-: j
Chanmel Mame: Chanrel Mame:
[ Ch 001 =/ | |chn oot -
Range: R ange:
{0000y {0000y
Level: Level:
{nooay {oooay
* Fizing Edge ' Rizing Edge
i~ Falling Edge "~ Falling Edge

Aperture: ||:|_|:||:||:| g

Advanced ... |

General Purpose indicates the predefined timing measurement type. Additional predefined
types of timing measurements may be defined by NHR to simplify setup of the timing
measurement selections.

The General Purpose timing measurement enables selection of options on this page and will
enable the user to define any timing measurement possible.

Start Event Group: defines the start event of a timing measurement.
Stop Event Group: defines the stop event of a timing measurement.

Device Type: selects the type of device for the start or stope event. Devices can be
User Mux Channels, Digital Input Signals (DINs), AC Present Signal, DC Present
Signal, or an External Trigger.

Channel Name: selects the channel name for the device type selected. For device
types that do not require a channel name this field will be disabled.

Range: selects the voltage range for the user mux channel. For device types that do
not require a voltage range this field will be disabled.

Level: selects the voltage level trip point. For device types that do not require a
voltage level this field will be disabled.
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e Rising Edge: selects the polarity of the detect level.
e Falling Edge: selects the polarity of the detect level.

e Aperture: sets the maximum amount of time the measurement should be taken in.
After the start event the end event must be sensed before this time elapses or a
measurement error will be generated.

4.3.1.2 Advanced Timing Measurement Properties

Click the Advanced ... button to display advanced measurement properties.

MH S6K DM5 - Timing Measurement 1 Advanced Pro... |

Advanced Timing

General Purpoze Timing Meazurement

Start Event———— — Stop Event
= QL Couplng " DC Coupling
i~ AL Coupling AL Coupling

¥ twerage multiple measurements within the aperture

(] 4 I Cancel

[
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This displays the currently implemented advanced properties of the device, which can be:

e Start Event Group
e Stop Event Group

e DC Coupling: selects DC coupling for the timing measurement signal
e AC Coupling: selects AC coupling for the timing measurement signal

Average multiple measurements within the aperture enables multiple measurements

detected within the aperture time to be averaged. When disabled, only one measurement is
made within the aperture time

Click OK to get back to the PowerEDIT measurement pane. Highlight the vector name and
give it a descriptive name.

| £, PowerEdit{C:\MHRATEST PROGRAMS - Untitled

| (O] ]

File Edit View Inzert Program  Help
DEH {2 /f B & @ L2

Frogram Loads ] Sources ] Digital ]_ Measure

Wector Mate | Device Type | Function Mame | =

1 |My DMM DCVoltage Vector |[MyDMM =]  Measurement DCVoltage o

W | Tiring Wector MyTiming | =| Measurement Gerneral Purpose

3 -

-
14 |1

| 3M14/00 | 300 PM

| vV /¥
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4.3.1.3 DIN Measurement

DIN Measurement vectors are not needed to make DIN measurements. Use the standard

NHR test routine Digital State in the PowerEDIT program pane to make DIN
Measurements.

Refer to Section 4.3.6 DIN Measurements and the NHR Test Routines Users Manual for
additional information on standard test routines.

MH 56K DMS5 - Din Measurement 1 Properties

Mo programmable attributes available

] I Cancel

4.3.2 Transient Measurement

Select the item that matches the logical name given the device Transient Measurement
System (MyTransient).

| £ PowerEdit(C:\NHRATEST PROGRAMS - Untitled

(O] x|
File Edit “iew |nzert Program Help
DEH 2R /|8 > W 8
Program Loads || Sources | Digital |(EREEEIN  Measure
Yectar Name | Device Type | Function Mame | =
| 1 |MyDMM DCVoltage Vector |[MyDMM =] Measurement DiC Voltage = o
| 2 |My Tiwing Vectat MyTiming  =| Meanwement General Purpose
| 3 |Defaulty Measurerment Mo Function |
4
1] IrlJ
| smam0 | 301PM y
| V/§F ]
rurss€
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Click the ellipses (...) next to the Function Name column that corresponds to the new

vector. This will display measurement properties for the devices Transient Measurement
System. Transient measurement vectors require an aperture.

MH 56K DM5 - Transzient Measurement 1 Properties |

Transient |

Aperture: IEI.EIEIEI 5

Adyvaneed,. |

Cancel |

Aperture sets the time in seconds the NHR DMS can use to make the measurement.

Click OK to get back to the PowerEDIT measurement pane. Highlight the vector name and
give it a descriptive name.

| # PowerEdit{C:\NHRATEST PROGRAMS - Untitled _ O] x|
File Edit View Inzert Program  Help

DEE 2@ /@ (@2
Frogram Loads ] Sources ] Digital ]_ Measure

Wector Mate | Device Type | Function Mame | =

1 |My DMM DCVoltage Vector |[MyDMM =]  Measurement DCVoltage o

2 |My Timing Vector MyTiming | =| Measurement Gerneral Purpose

L[y Transient Vectar MyTransient = |  Measurement Transient Response

.-_1 -

4

Ha

| 3M14/00 | 302 PM

92 of 154



emPower ° DEVICE DRIVER REFERENCE MANUAL

4.3.3 Defining the UUT Outputs

The user can tie the configured MUX channels to the newly created measurement vector.
This is accomplished by adding UUT outputs to the program. To add these outputs to the
program, select the Loads/Output tab and click the lighting bolt icon.

For this example five outputs are configured. Choose manual set, click the up spinner five
times and OK.

7 PowerEdit - Add UUT Outputs [ |

JUT Outputs

LCancel |

The Output Definition window displays in which the MUX channel is selected. Outputs can
manage system loads as well as expose MUX channels. There is no need for outputs to
actually have loads in their configuration. They can simply hold onto a MUX channel.
There is also no need for the output to have a MUX channel in its configuration. They can
simply manage loads.

Outputs are load managers and MUX channel placeholders. However, if both a MUX
channel and load/s are present in the UUT output configuration the output will associate
the load/s with that MUX channel. This enables the output to describe a portion of the
measurement side wiring by assuming that the MUX channel is physically wired to all of
the loads in the configuration.

[
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Output Definition

Drescription I Devicesl Heferencesl Drefaults

Thiz name will be uzed as the header for the specific output column and

alzo appears in wanous test routine parameter dialogz. The Mominal Yaoltage

iz a gighed nominal value far the zpecific channel voltage. The walue iz
typically the expected output woltage for thiz channel of the LILIT,

— Output Description and Mominal Yoltage

M arne: juuT Out
Mominal Waltage: (0,000
b eazurement Ehannel:l <Mones ;I

(] I Cancel

Select the desired measurement channel and give the output a descriptive name. Here the
descriptive name has been set to the MUX channel name of Chn 101. Click OK and repeat
for the next four outputs.

The Output/Load tab should now reflect the newly created outputs.

|.#. PowerEdit[C:A\NHRAT est Programs - Untitled

File Edit Yiew |nset Program Help

DM s BRa/ =33 @ 8

Program Loads ] Sources ] Digital ]_

UUT Outs ..

Vector Name | Digital | analog | vuTouwtl [ ] vuTouwz || vuTouws [.] voTouts [

- -

1]

(1« | P

>

| 2ezm0

| 1z43Pm
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4.3.4 Making Measurements

The program is ready to configure a test routine that will test the newly created outputs
that contain the measurement channels. Select the program tab and click on the empty cell
in the test routine column of the last row. This will create a new program vector and the
Test Routine Selection window will be displayed.

For additional information on the emPower ° test routines, refer to the NHR Standard
Test Routine Library Users Manual.

# Test Routine Selection M=l E3

JV Valtage Fegulation
— JV JUT Cammunications
-------------- JV Tranzient Rezponze
-------------- JV Timing Measzurement
JV Single Measurement
JV Shaort Circuit

JV LJUT Ramp-up
.............. y Pmmpt

.............. y [hput Detection

JV Efficiency

.............. y Digital State

.............. JV Device Cantral
.............. y Boozt/Cut

Remove | ok Cancel

[
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4.3.5 DMM Measurements

For this example, select the Single Measurement test and click OK.

F Digital State

MHA
(- [BEH] Pt Supply
el [ UPS

JV Waoltage Regulation
JV JUT Comrmunications
.............. ¥ Transient Resporss
.............. ¥ Timing Measursment
% Cingle Measurement
JV Short Circuit

----- JV LJUT Ramp-up

.............. ¥ Prompt

.............. " Input Detection
o ¥ Efficigncy
.............. " Digital State
.............. JV D evice Caontral
.............. JV Boost/Cut

Hemowve | ok

=] E3

LCancel

The Single Measurement Test Parameters window display: Notice the newly created
outputs are now available as tabs. On each tab check the Perform tests on this channel box
and set up the desired measurement parameters.

Select the desired measurement vector in the Measurement drop-down menu. This is where
the final connection is made between the measurement vector and the MUX channels that
the user desires to take measurements on. By selecting a vector that has been configured to
use the device as a measurement device the MUX channels are tied directly to the devices

internal DMM.
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. S5ingle Measurement Test Parameters |

UUT Out 1 | UuT 0w 2| WUT Ot | UUT Oued | UUT Ows |

v Perform tests an this channel

Smart Readback Options
b k: by Dbk DC Yolkage Veck :
SaSIEMEN A [ Perform smart readback test on this channel
Measurement Rangs: |E.EIEIEI W | B.000%
Communications: j
Minimum Tolerance: — [4.960 [ 4950v J
Masimum Tolerance:  [5.060' [EEL
[~ Test as absolute value
[~ Callect SPC data an this measurement GEE..
easurement Optionz
’7Delay before reading: 0.0005 ak, Cancel

By swapping vectors that have been configured to use the device the user can quickly and
easily modify which measurements are taken on the devices multiplexer modules.

4.3.6 DIN Measurements
For this example select the digital state test and click OK.

M= E3

|:| Pawer Supply
[] UPsS

-------------- ;’}/ Woltage Regulation
-------------- ;’}/ JUT Communications
-------------- ;’}/ Tranzient Rezponze
-------------- ;’}/ Timing Measurement
-------------- ;’}/ Single Meazurement
.............. J’}/ Shart Circit

J’}/ LJUT Ramp-up

g"}/ Prompt

J’}/ Input Detection
.............. J;/ Efficiency

.............. J’}/ Diewvice Caontral
.............. J’}/ BooztCut

Bemove | (] Cancel
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The digital state test dialog displays. Any number of digital input signals can be configured
to be measured and tested with this dialog. Select the desired digital input signals and select
the threshold and pass levels. When complete, click OK.

ﬁ Digital State Test |
Diigital Mame | Test | High or Lo | Threzhold |
’Lj_‘ DIN 001 es Low 2.500Y
,@ DIN D02 es Low 2500
,@ DIN D03 eg High 2500
@ DIN D04 es High 2500
"@ DIN D05 es Low 2500
’@ DIN DOG es Low 2500
’@ DIN DO7 ez Low 2500
@ DIN D08 es High 2500

— Dvigital Test Parameters for DIM 001
[ TestDIW 0071 i Pazz High

|2.5|Jw |2_5uw Threshald " Pazs Low

[~ Datalog Untested Digital lnputs

Apply To All |

Lancel |

[
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4.3.7 Timing Measurements

For this example, select the Timing Measurement test and click OK.

F Digital State M=] E3
B NHR
(- [BEH] Pt Supply
] ) UPS
S al

.............. JV Waltage Requlation
JV JUT Communications
.............. ¥ Transient Respors
.............. h"" Timing Measurement
.............. " Single Measuremert
.............. JV Shart Circuit

.............. 7 UUT Ramp-up

.............. ¥ Prompt

JV [hput Detection

.............. ¥ Efficiency
.............. " Digital State
.............. JV D evice Caontral
.............. JV Boost/Cut

Hemowve | ok LCancel

The Timing Measurement Test Parameters dialog displays. Select a measurement vector,
optional start vector and set the timeouts and tolerances. Click OK to continue.

i, Timing Measurement Test Parameters

b eazurement; I by Timing “ector j
Start Wectar: I <Maone: j
Start Event Timeout; |5|:||1|:||:|E| mS

Drelay before reading: IEI.EIEIEI S

Minimum Tolerance:; |'| 00.000 m5

b aximum T olerance; |2E|D.DE|EI mS

[T Collect SPC data on this measurement SHEIE

Cancel |

[
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4.3.8 Transient Measurements

For this example, select the Transient Response test and click OK.

F Transient Response

B8 NHR

.............. JV Waltage Requlation
.............. # UUT Commuricatiors
.............. h"" Tranzient Responze
JV Timing kMeazurement
.............. " Single Measurement
.............. JV Shart Circuit

.............. 7 UUT Ramp-up

.............. ¥ Prompt

.............. Jﬁ/ Input Detection

.............. ¥ Efficiency
o ¥ Digital State
.............. Device Contral

.............. JV Boost/Cut

=] E3

LCancel

The transient Response Test Parameters dialog display: Select the transient parameters

and click OK.
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%, Tranzient Besponse Test Parameters

UUT Out1 | uuT out2 | UUT Dw 3| LUT Out4| UUT Outs |

¥ Perfarm tests an this channel

Tranzient Measurement:

Initial Dutput Wector:

Final Dutput Yector:

Delay before trangient:

Underzhoot Range:

b aximum Undershoot:

[~ Collect SPC data on this measurement

[~ Perform settle test on this channel

Meazurernent Range:

Mirirmurn Tolerance:

M aximum T olerance:

IM_I,I Tranzient Wector j

IM Mo Load j

IM v Maom Load j

fo.oo0 s | oooos

[E500v [ BBV Overshoot Range: [5500v | 5500%

[500.000 v [SODODO WY Masimum Overshoot: 500000y | 500,000 mi
SRR [~ Callect SPC data on this measurement SEIE.

fi1ozy | 0000y

B | 0000y

|1 B | T 7| Collech SRR data arnthis measurement SEE.

; Cancel |

The PowerEDIT program pane now shows the test routines selected.

|#. PowerE dit(C:\NHRATEST PROGRAMS - Untitled

File Edit “iew Inzert Program Help

Dl iR /= 5

Loads

Sources

W[ L2
|

| Digital

|

Execute | Label

Loads

Sources

Digital

Analog

Test Routine

iPC

Sequencer | ..

|»

-

-

-

-

Single Measurement

-

1

Drigital State

-

1

Timing Measurement

o e e f—

-

EREE

1]

|od,re.1c| I 1

14]

|1

31400

| 319PM
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4.4 Running the Tests

Launch PowerEXEC and run the program. The standard screen driver will show the
following:

] Untitled\Untitled - PoweiExec M=l E
Fil= Edit “iew FBHun Help

HAEEED =

Step D Label Minirnum Actual Maxirnurm Result

1 1 Single Measurement
UUT Out 1 4,950 V 5.007 W 5.050 ¥V Pass
ooT Out 2 S.900 v 10.017 W 10.100 V¥ Pass
UUT Out 3 -10.100 W -10.023 W -9.900 ¥ Pass
UUT Out 4 19.800 V 19,947 WV 20,200 ¥V Pass
UUT Out 5 4.950 W 5.009 W 5.050 ¥V Pass

Test Routine Elapsed Time: 0.054

2 2 Digital State
DIN 001 Lo Low Fass
DIN 002 Lowr Low Pass
DIN 003 High High Fass
DIN 004 High High Pass=
DIN 005 Lo Low Fass
DIN 006 Low Low Pass
DIN 007 Low Low Pass
DIN 005 High High Pass=

Test Routine Elapsed Time: 0.076

3 3 Timing Measurement
Time 100.000 mS 134.951 mS Z200.000 m3 Pass
Test Routine Elapsed Time: 0.04

End of OFFLIME Test (0.2s)

Current Test - Tatals - -
Step Enorz Time Pagzed  Faled  Tested Tield
PASSED B3 [ o) Jozao || [Besed [ 1 [ o [ 1| [1oo00%

For Help, press F1 MLk i

4.5 Hardware Performance Considerations

When configuring a test routine to take multiple DMM measurements on a group of
channels all similar measurements will be packaged up and put into the devices scan list.
Measurements of different type or range will be put into their perspective scan list.
Therefore, one test depending on how it is developed could take several measurement scans
to complete.

The measurement vector, on any of the outputs that are configured to use the one of the
devices MUX channels, must employ the device as its measurement device or a run time
error will occur. The opposite also holds that choosing a channel supported only by the
device and trying to apply a measurement using any device other than the device will also
cause a run time error.

[
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4.6 PowerVIP

= Untitled - PowerVIP =] E3
File Edit “iew Action Help

Die W e e =]

MyDMM Measurement E3
Chn 001 [chmonz  [chmoos [ cheood [ Cheoos [ cheoos [ Cheoo? [ cheoos [ cheoda | Cheoto
1] | 0
™ Enatble Scanning

Offerroor =[] offooutom = Jomnon 7]
0fferrooz =] offooutoe =] Jomoz 7]
0fferroos =] offooutoos =7 fomos 7]
0fferroos =[] @ffooutoos =17 Jomoos =]
0fferroos =] @ffooutoos =] |7 Jomoos =]
ol[errooe =] offoouroos =] |7 Jomoe =]
ol[erroor =] offoouroor =] |7 Jomo =]
0ffcrroos =[] @ffooutoos =] Jonooe =]
Set al | PgUp | Set Al | PgUp | Start Measurements |
Clear &l | Pg Downl Clear &ll | Pg Downl Seftings |
Ready [ oM

PowerVIP creates a virtual instrument panel window for each logical device found in the
current configuration. A single NHR DMS provides eleven logical devices within emPower °.

Several of the NHR DMS logical devices do not expose a VIP window and will be absent
from the grid. PowerVIP places logical devices that do not expose a VIP window on the
hidden instruments dialog. From the PowerVIP menu, select View Instruments to show the
View Hidden Instruments dialog. Refer to the Power VIP Reference Manual for more
information on hidden instruments.

Yiew Hidden Instruments

I
[ MyControl Panel System Control Wiew |

[ Mylnternal kus System
D M}'M m Input Select All
[ MY Relay System

[ MyScanner Input

] MyTiming Measurement
[ MyTranzient

[
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The DMM Measurement (MyDMM) logical device will present a DMM VIP for the user in
PowerVIP.

The digital GPRs (MyGPR Digital) and the digital outputs (MyDout Digital) logical devices
will each present a digital VIP for the user in PowerVIP.

The Din Measurement (MyDIN logical device will present a DIN VIP for the user in
PowerVIP.

4.6.1 Configure Measurements

4.6.2 Advanced VIP Measurement Setup

The NHR DMS supports several advanced measurement options. These are selected from
the advanced measurement setup dialog. Select the Advanced ... button shown on the VIP
Measurement Setup dialog described in Section 4.6.1.

MH 56K DM5 - MyDMM Advanced Properties |
DM |

I DC Yoltage

b eazurement Aperture; Im

Expected Frequency: IEEI.EIDEI Hz

Voltage Range: 2500007

Current B ange: IEEI.EIEIEI A,

Frequency Rall OFf: IFLILL j

Peak Neise Rall Off: [FLIL =l

¥ Anti-Aliazing Filter

k. I Cancel

For details on advanced DMM measurement properties, see Section 4.3.1.2 Advanced
DMM Measurement Properties.

[
104 of 154 rerar€



emPower ° DEVICE DRIVER REFERENCE MANUAL

4.6.2.1 Taking Measurements

Note: Enabling DMM measurements will cause an increase in PowerEXEC test program
run time if the test program is run concurrently with PowerVIP measurements. To
minimize PowerEXEC test time performance degradation, uncheck the Enable
Scanning checkbox when Power VIP measurements are not needed.

4.6.2.2 Saving and Restoring Configuration

4.6.3 Digital VIP

The Digital VIP window enables the user to monitor and modify the state of digital outputs
(GPRs, relay drivers, or DOUTs). The logical device name of the digital device is shown in
the title bar of the Digital VIP window. The current state of up to eight digital signals is
displayed along with the digital signal name.

4.6.3.1 GPRs

MyGP Relay Di.._
K -
Ofseroe =]
Oferroo: =]
Oferrons =]
[ [erro0s =]
[ [errooe =]
[ [erroor =]
[ [erRooe =]

Setall | Palp |

Clear All | Pg Du:uwnl

The name of the digital signal selected is shown in each of eight combo boxes. Use the
standard combo box controls to select a digital signal. A toggle button immediately in front
of the combo box indicates the current state of the selected digital signal, which can be:

e Zero (button up) indicates an open contact state
e One (button down) indicates a closed contact state

In the above VIP windows, GPR 001, GPR 002, GPR 003 and GPR 004 are shown in the
open contact state and GPR 005, GPR 006, GPR 007 and GPR 008 are shown in the closed
contact state. To change a single digital signal press the state indicator button to toggle the
digital between the open and closed contact states.

[
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All eight of the currently selected digital signals can be set or cleared using the Set All or
Clear All buttons. Only the currently selected digital signals shown in the VIP window are
set or cleared using these buttons.

To select the next or previous eight digital signals use the Pg Up or Pg Down buttons. If
additional digital signals are found in the configuration, all eight combo boxes will be
updated with the next or previous eight signal names found.

4.6.3.2 DOUT

MyDout Digital 3|
o G -]

setal | PoUp |

Clear All | Pa Dn:nwnl

The name of the digital signal selected is shown in each of eight combo boxes. Use the
standard combo box controls to select a digital signal. A toggle button immediately in front
of the combo box indicates the current state of the selected digital signal, which can be:

e Zero (button up) indicates a non-conducting state

e One (button down) indicates a conducting state

In the above VIP windows, DOUT 001, DOUT 003, DOUT 007 and DOUT 008 are shown
in the non-conducting state and DOUT 002, DOUT 004, DOUT 005 and DOUT 006 are
shown in the conducting state. To change a single digital signal press the state indicator
button to toggle the digital between the open and closed contact states.

All eight of the currently selected digital signals can be set or cleared using the Set All or
Clear All buttons. Only the currently selected digital signals shown in the VIP window are
set or cleared using these buttons.

To select the next or previous eight digital signals use the Pg Up or Pg Down buttons. If
additional digital signals are found in the configuration, all eight (8) combo boxes will be
updated with the next or previous eight signal names found.
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4.6.4 DIN VIP

Note: Enabling DIN measurements will cause an increase in PowerEXEC test program
run time if the test program is run concurrently with PowerVIP measurements. To
minimize PowerEXEC test time performance degradation, select Stop Measurements when
PowerVIP measurements are not needed.

The DIN VIP window enables the user to measure the current state of digital inputs (DINs).
The logical device name of the DIN device is shown in the title bar of the DIN VIP window.
Results of measurements of up to eight digital input signals are displayed along with the
corresponding DIN name.

MyDin Measure.__. | MyDin Measure.__. I
“ -
|_' b uliin Measz ITIDW 001 j

ooz =]

Start b eazurements |

ooz =]

I Stop Measurements §

| Settings I | Settings I

The name of the digital input selected for measurement is shown in each of eight combo
boxes. Use the standard combo box controls to select a digital input signal. An indicator
immediately in front of the combo box indicates the measured state of the selected digital
input signal, which can be:

e Zero indicates a measured low signal (below threshold level)
¢ One indicates a measured high signal (above threshold level)

e Grayed question mark indicates an unknown state when measurement data is
unavailable or has not been started

To select thresholds for the DIN measurements, select the Settings button. To enable
measurements of the selected DIN signals, select Start Measurements. The button will
depress and rename itself to Stop Measurements. Measurements of the selected digital
input signals will be continually updated to the DIN VIP window. When measurement data
is not required, select Stop Measurements to halt all DIN measurements in progress.

The logical device name of the DMM (MyDMM) is shown in the title bar of the DMM VIP.

[
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Chn 001 |chnooz [ chnoos [ chnood [ chnoos [ Chnooé [ Chooo? [ cheoos [ chnoos [ chaOio
| | I |
[~ Enable Scanning

All of the configured measurement channels are represented across the top of the DMM
VIP.

4.6.5 Configuration

To configure a channel to take a measurement, simply click on the column header. The
user is presented with the Configuring Measurement dialog window. The measurement
configuration options available are: Add Measurement, Configure Measurement, and
Delete Measurement.

Configuring Measurement |

| Chn 001

Add Meazurement

Configure Measurement

Delete Meazurement

k. Cancel

To add a new measurement to the DMM VIP, click on the Add Measurement button.

Configuring Measurement |
B VIP Measurement Setup E I_—
Meazurement: IDE Yoltage j

Range: IED.DDD Wdc

 ——

Advanced... |

Cancel |

k. I Cancel |

[
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The VIP Measurement Setup dialog is displayed. Select the desired measurement and
range, and then click on the Ok button.

The newly configured measurement is now displayed on the left.

Configuring Measurement |

| Chn 001

Add kMeazurement

Configure Meazurement

Delete Meazurement

k. I Cancel

In order to modify or delete a measurement listed here select it and click on the Configure
Measurement or Delete Measurement buttons respectively. Multiple measurements can be
configured here as well.

4.6.6 Saving and Restoring Configuration

Once the DMM VIP panel is configured the measurement settings can be saved away to a
data file named *.hp34970Avip. Simply right click anywhere in the blank area surrounding
the measurement window to display the save/load menu. Select Save Configuration.

HP34970A DMM

Chn 101 | ehn 10z | chn 103 | chn 104 | chn 105 | chn 108 | ehn 107 | chn 108 | chn 103 | chn 1o |
18e+308Vde  18e+308Vdc  1.8e+308vdc  18e+308 Vdc 182+308Vde  1.82+308 Ohms
1.8+308 Ohms 1.8+308 Velc

U A
Sawe Corfiguration

™ Enahle Scannin
: Load Configuration

Give the configuration a descriptive name and select Save.

[
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Save As HE
Save jn: I Deskiop j : ﬁl

=) by Computer [d3ats

%5 [N etwark Meighborhood 3 Test Programs

_1 Drriveer Stuff 53 Shartcut to Test

-1 Diriving Directions Results_files  [#]tester hp3497 04uip

1 Junk Drawer
_1bdanuals

File name: I.Jims Maintenance Diagnostic SetuplhpMQ?DAvip Sawve |
Save astype:  |VIP Files (~hp34970Auin) =] Cancel |

[ Cpen as read-only

To load the configuration simply select Load Configuration, then select the desired file and
click Open.

Note: Currently these files are loaded into whatever current measurements are visible. To
reset the measurements, close and reopen the devices VIP panel.

Open HE
Look in: I Deskiop j ﬁl

1 Sats

.1 Test Programs

Jims Maintenance Di
5] Shartcut to Test
tester hp349704uwip

agnostic Se

|« [+]

File name: |..Iims Maintenance Diagnostic Setup hp34970Avia Open |
Files oftype:  [VIP Files (*hp34970Avip) =] Cancel |

™ Open as read-onky

[
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4.6.6.1 Taking Measurements

To start taking measurements the user must enable scanning by checking the Enable
Scanning checkbox. Moreover, it is recommended that the Enable Scanning checkbox be
unchecked before modifications are made to the measurements otherwise toggling the
Enable Scanning checkbox is required to refresh any changes made in the configuration of
the measurements.

Chn 007 | chnooz | Chi o003 | chn 004 | chnoos | cheooos | chmoor [ chnoog [ cheoog | ohe
1.5e+306 Ydo 1 Be+308 Vard  1.82+308 Vdo 1.5e+308 ZTHD
1.8e+308 Yz
4| | i
¥ Enable Scanning

[
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5. PWM GENERATOR

Note: For information on the features and capabilities of the NHR PWM Generator, refer
to the NHR Hardware Reference Manual.

5.1 Installation

5.1.1 Initial Setup

Install the communications port interface card and its driver. Refer to the manufacturer’s
documentation for assistance.

Connect the NHR PWM Generator to the desired communications port with an
appropriate cable. Refer to the NHR PWM Generator Hardware Reference Manual for
assistance.

Run the Setup program to install the device driver on your system. The device driver will
need to be installed on each system that will be using it. Follow the on-screen instructions
presented by the setup program to complete installation.

Add the Device to emPower *

After the device driver is installed launch emPower “ and logon. Select Utilities. The
emPower ° Utilities dialog will be displayed. Select the Hardware tab, then select the
Modify Configuration... button.

emPower Ulilities =] |
About
Options T Adrmin Contraolz T Hardware 1

— Hardware Configuration

tadity Configuratian...

b odify Port Settings. .. |

ak |

The NHR Configurator is launched. For additional information regarding the NHR
Configurator please see the NHR Configurator Users Manual.

| VvV /& ] ]
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: HHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help
— Supported Devices — Current Configuratian
[F' AL Loads -

NH 4600 244/ 3500ALC /24000 Dynani
B NH 4600 304/ 3500AC 3000 Diynarmi
MNH 4600 Slave 304/ 350VAC 2400 D
B AC Sources

Cl 27500 AC Source

Cl 45001 AC Source

Cl B000L AC Source

NH ?A/2800ACA00AMP AL Source
A NH 204/2800AC 24000 AP AL Sour:
MNH 3&/2800ACH 000A AP AL Source
B AC/DC Sources

MNH 5100 224/ 3200ACA5000A poar E
MNH 5100 284/ 2800 AC/A500MA R oar E

i DC Loads

IP@ RH 1 Ré& .-":.-':!I'Il'l'l..ir‘ll".-"?'?'?'l..'.." n..n,-.mi.nirlj
A L4
|3/17/00 | 4:27 PM | Ready ok | cancel

5.1.2 Select the Communications Port and Protocol

Note: The NHR PWM Generator requires a configured communications port. Refer to the
NHR Port Configuration Utility Users Manual for important information regarding
configuring communications ports for emPower ° software.

When the device is added to the system configuration the user is prompted to select a host
device. Select an existing communications port if the hardware is connected to an existing
port, or select <new> Serial Port to configure a new communications port.

[
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! MHR Configurator - [Unnamed] M=l E3
File  Autofill  Swstem  Help

— Supported Devices Current Configuration
5" AC Loads ﬂ ’7|
2 NH 4500 24/ Fyyyryn |
MH 4500 30

-E& MH 4800 3la Select 8 host device from thiz list oK
B AL Sources ' hosts: _

By Ol 2700 AC 0 L Cancel |

----- Cl 45001 AC

Cl BO0OL AC

MH 74/ 280

MH 20a/280

MH 3a./2800

B AC/DC Sources
MH 5100 224

MH 5100 25¢

, OC Loads
Iw@ hH 1 Ré& fﬁ.qnm.inm??mx Marnic jll
4 3

|3/17/00 |4:28 PM | Ready | ok ]

Cancel

Use the Select a Communication Port and Protocol dialog to select both the serial
communication port that the hardware is connected to and the protocol. The NHR PWM
Generator requires a user defined serial port. Choose USER DEFINE as the protocol.

Refer to the NHR PWM Generator Hardware Reference Manual for additional
information on user defined protocol parameters.

Select a Communication Port and Protocol |

SEE (& 19200
SEE @ 38400
540 (= 38400

Eancell

The basic parameters for the USER DEFINE protocol are now displayed for selection. The

NHR PWM Generator requires a 19200 Baud rate, No Parity, 1 Stop Bit and 8 bit data
(19.2 Kbaud 8N1).

[
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Choose the desired parameters from the combo boxes and click OK. Additional
communications parameters are available on an advanced dialog, but the default values are
appropriate for the NHR PWM Generator. The advanced dialog is shown below with the
default values that the NHR PWM Generator requires.

The Advanced Serial Port Configuration dialog is displayed when the user selects
Advanced on the Serial Port Configuration dialog.

Senal Port Configuration E |

19200 | Baud Rate
IN::: Parity j Pairity

|1 5top Bit | StopBits

IB Bits j Bute Size

Advanced | Cancel |

Advanced Serial Port Configuration |

I | Eirizry I'I 200  BaudRate IE Irput Terrminator Char
[ Parity :
 Out CTS Flow IE— Byte Size |3 Receive Event Char

1 Error Replace Char
[ Out = Der Flow Im Parity I

[T DSR Sensitivity |1F & 0ff Char

[T T Continue On = OFf I'I Stop Bits |1 9 % 0 Char

[ Outx
= Inx |2E|45 Irput Buffer Size
™ Emor Character |512 Output Buffer Size
[T Bemove Mull Chars
[~ Abort On Emor
Dty Cantral Rtz Control

DTR Disabled x| |RTS Disabled 7] Cancel |

[
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The Timeouts dialog is presented. Default values are appropriate for the NHR PWM

Generator. Click OK to continue.

Timeouts

Read interval timeout:

Fead timeaut multiplier:
Read timeout constant:
afrike timeout multiplier:

Wafrike timeout constant;

|500.000 mS

|50.000 mS

[1.0005

|50.000 m3

| 200.000 m§

Cancel |

]

5.1.3 Configure the Device

The NHR PWM Generator does not require any additional user configuration. A
completion message is displayed indicating the NHR PWM is configured. Click OK to

continue.
NHRDEV16SVR =l
& Configuration of the device i complete.
| V[ F ]
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5.1.4 Logical Device Names

Next the user is prompted to enter a logical device name for the analog device. This is the
name that will be used to designate the analog device when developing test programs.

Device Logical Hame |

|r order bo digtinguish one device
/” from another, each device requires
a unique logical name. Please
enter a logical device name in the
b below.

Far reference, a lizt of uzed logical names has
been provided as well.

Pt Analog 1

k. I [Earzel

The configuration file contents are displayed with the NHR PWM Generator logical device
being displayed under the COM1, User Defined Host Description.
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+ MNHR Configurator - [Unnamed]
File  Autofill  Swstem  Help

— Supported Devices

=] E3

— Current Configuratian

[F' AL Loads -
NH 4500 244,/ 350AC/24000¢ Dynami
&' NH 4600 304/350AC/3000/ Dynami

I Coml, User Defined
E| Analog

MNH 4600 Slave 304/ 350VAC 2400 D
B AC Sources

Cl 27500 AC Source

Cl 45001 AC Source

Cl B000L AC Source

NH ?A/2800ACA00AMP AL Source
A NH 204/2800AC 24000 AP AL Sour:
MNH 3&/2800ACH 000A AP AL Source
B AC/DC Sources

MNH 5100 224/ 3200ACA5000A poar E
MNH 5100 284/ 2800 AC/A500MA R oar E

MNH Pt Generatar

7 DC Loads
o MH N RA .-":.-':!I'Il'l'l..ir‘ll".-"?'??'l..'.." r‘lnn.:miril'lj
k
|3/17/00 | 4:33 PM | Ready "] Cancel

In NHR Configurator click File, then click Save As... to save the configuration file. In NHR
Configurator click File, then click Set to Default... to set this configuration as the default
configuration for emPower °.

5.1.5 Host Configuration Dump

Diagnostic data regarding the current configuration is available from the context menu on
a device in the configured device pane. Launch the NHR Configurator. The configuration
manager main window is displayed. Now locate the NH PWM Generator logical device in
the current configuration list. Select the NH PWM Generator logical device and select
Dump Configuration... from the context menu to create an informational message with
details of the logical device’s configuration.
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NHRCFGSVR |
Hoszt Configuration Durp
Configuration

Port Id =1
Devld=0

HH Pt Generator Configuration
Device D = Ox5000
Logical Pk Analog
Describe = P4 Analog 1

5.1.6 Update Device Firmware

Update the firmware if the NHR PWM Generator emPower ° Driver was received as an
update to the current NHR PWM Generator. The latest firmware files are located in the
update directory. The number of times that the firmware can be updated is limited, so
perform the update only when necessary.

Launch the NHR Configurator. The configuration manager main window is displayed.
Now locate the NH S6K PWM Generator logical devices in the current configuration list.
Select the NH PWM Generator logical device and select Update Firmware... from the
context menu.

NHRCFGSVR |
@ About b update firmware of "PwM Analog 1 [MH P Generatar]'.

Are pou sure’y

] me |

An informational dialog is presented to remind you that you have selected a firmware
update function. Select Yes to continue.

NHRDEY165YR |

Pt Analog 1 does not suppaort fimware update capabilities within emPower. Exit all Windows applicationz an win the
D05 download utility dezcribed in the firmware update application note.

MNHR Pt Generator

Firmware verzsion detected: 1.20

[
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The NHR PWM Generator reports the current version detected in the hardware, but
instructs the user to use the DOS download utility. Select Ok to continue.

5.1.7 DOS Download Utility
To update firmware 1905348 in NHR ASSY, perform the following tasks:

Use the Update Firmare option in the configuration menu to verify the current
PWM hardware firmware revision level.

Exit all emPower ° programs.

PowerEXEC, PowerEDIT, PowerVIP, emPower °, etc. NHRCommDrv must not be
running.

Ensure that the NHR ASSY is connected to the host computer serial port COMI.

This firmware update is limited to COM1 or COM2 only. Temporary changes to the
hardware communications cabling may be necessary. To use COM2, edit update.bat
referring to the comments within the batch file.

Locate the firmware update files (c:\src\shrike\devl6\pwm\update\*.*).
Execute the batch file named update.bat.
Verify the finished DOS task window looks similar to the following sample.

DOS Task window after successful firmware update:

"& Finished - Update

1778

Erasing flash H
Loading hexfile : PUM.HEG

Start program 5151515151500

CC» TG—Systems
BOOTi6R .181.-86 .68 .28

BEL-—Device—Code = CGh

= 1ih

= 22h

: 33h

= TQMie?

: AM27FB48

: BBBABAEh
: B8iCAih
“t 2 ok

Firmware has been updated. Close DOS Task and start emPower °. Use the
UpdateFirmware option in the configuration menu to verify hardware firmware revision

level.

| VvV /& ] ]
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5.1.7.1 Troubleshooting DOS Download Utility Message

Ensure that firmware update file is available and in the correct directory.

"2 Finished - Update

BOOT16H.1601/06 .88 .98

BSL-—Device—Code
i

Erasing flash
Loading hexfile

CSh

1ih

22h

33h
TQM167
AM27FB48

PIM.H86

Error: Reading from hexfile

Ensure that the PWM hardware is powered up and connected to COM1 or COM2.

"2 Finished - Update

1998 (C> TQ-System

BOOT16H.1601/06 .88 .98

BEL does not answer

: BEL does not answer
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5.1.8 Removing the Device from emPower *

To remove the NHR DMS, logon to emPower ° and select Utilities. The emPower ° Utilities
dialog will be displayed. Select the Hardware tab, then select the Modify Configuration...
button.

The configuration manager main window is displayed. Now locate the NHR PWM
Generator logical device in the current configuration. Select it then select Remove from the
context menu or press the Delete key.

An informational dialog box is displayed to confirm the removal of the device.

NHRCFGSVR =l

@ Abaout b rermove Pt Analog 1 (MH P Generatar)

Are pou sure’y

After responding Yes to the confirmation message, the NHR PWM Generator device is
removed from the configuration. Click OK to close the NHR Configurator dialog.

5.2 Operation

After adding the device to the configuration the user is able to start developing test
programs. Log onto PowerEDIT and either load or create a test program. From
PowerEDIT, select the Analog tab.

| # PowerEdit{[C:\NHRATEST PROGRAMS - Untitled

Eile Edit “iew Inzertt Program  Help

DEE R /) | B3

W | L

9

Frogram

YWector Matne —

-
1| | 3

| a2 | 1018 AM v

[
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5.2.1 Adding Analog Devices

Select Insert then select Analog Devices... to add an analog device to the test program.
Select the desired analog device from the Available System Devices pane and select Add>>

to place them in the Devices Currently Implemented. Only these devices will be available in
the test program panes. Select Close to return to PowerEDIT.

[#5] Analog Devices

]|

— Add/Remove/Configure Analog Devices

Auailable System Devices: Devices Curently [mplemented:

sy B oM nalog 1
Bemowve |

After adding the analog device, a new column is shown in the analog vectors pane of
PowerEDIT with a column header that names the analog device.

|# PowerEdit{C:A\MHRATEST PROGRAMS - Untitled

File Edit Wiew Insert Frogram Help

DEE|dB@ /(B @2
Program Loads ] Sources ]

Yector Hame PwWM Analog 1

| 317100 | 4:43 PM

| v/ 7 )
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5.2.2 Creating Analog Vectors

Click the ellipses button (...) next to the analog device column (PWM Analog 1) that
corresponds to a new vector. This will display the analog device properties page.

PwM Analog 1 Properties |

Advanced |

Contral the Pt generatar by entening appropriate walues here. Advanced
zetlings are unique ko thiz type of Padbd generator.

—Advanced Settings
Frequency: IEEI.EIEIEI Hz
Dty Cocle: Il:ust-:um b odulation

[V Enable Piwbd output
¥ | 12 custom dutyicyzle modul &ton

— Custom Duty Cocle bModulation
kadulation Type: ISinusu:uidaI j

Sample Paointz in one cocle: |1 20

¢ Set Amplitude [% of full scale]: IEEI.EIEIEI
= Adiust from cument zet point; IU-':”:”:I

¥ | Enatle 20 EHE Elock Hutput

[T Use a custom description for this device mode

Cancel |

o Frequency: select the frequency of the output signal in Hz.

e Duty Cycle: when custom duty cycle modulation is enabled, this field will show
Custom Modulation and may not be changed.

e Enable PWM output: select the checkbox to turn ON the PWM output. Unselect the

checkbox to turn OFF the PWM output.

e Use custom duty cycle modulation: select the checkbox to enable custom duty cycle

modulation. This option is currently selected and will not enable changes.

e Modulation Type: select the modulation type from the combo box drop down list.

Available types are: Sinusoidal. This selection may not be changed.

e Sample Points in one cycle: select the number of sample points in one cycle. This

selection may not be changed.
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o Set Amplitude (% of full scale): select the amplitude of the PWM output as a
percentage of full scale (0 — 100).

e Adjust from current set point: select an adjustment of the amplitude from the
current set point. This is also entered as a percentage of full scale (0 — 100).

e Enable 20KHz Clock Output: select the checkbox to turn ON the 20KHz clock
output. This option is currently selected and may not be changed.

e Use custom description for this device mode: select the checkbox to enable the
custom description text to be used in the analog vector description of this set of
properties. If not enabled, the device driver will create a descriptive string to

describe the vector (e.g. On @ 60 Hz & 80.000%) shown in the analog device
column.

| # PowerEdit(C:\MNHRATEST PROGRAMS - Untitled
File Edit “iew Inset Frogram Help
DEE dBR /(B % @2
Program Loads | Sources | Digital | Analog ]_
Yector Hame PWM Analog 1 =
1 |My PWM Vector| On @ 60 Hz & 80.000% || o
2
4 | i1
| an7oo | 4aseM .

[
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5.3 Using Analog Vectors

To use an analog vector in a test program, select the Program tab of PowerEDIT and then
select the Analog drop down on a desired test step row. The drop down will show the
vectors defined on the Analog tab and any one may be selected to execute on the current
test step. Analog vectors are executed after the digital vectors, but before the test routine.

| £ PowerE dit{C:A\ANHRATEST PROGRAMS - Untitled

File Edit Yiew Inzert Program Help

DEeE $2a| /7 B & @ 2

Program ] Loads ] Sources ] Digital ]__

=
Execute | Label| Loads | Sources | Digital Analog Test Routine ...|SPC|Sequencer =
1 - - - - - JE. §
2 - - - * |Hone JE.
4] [ [
3700 | aszEM y
5.4 PowerVIP
* Untitled\Untitled - Power¥IP M=l E3
File Edit “iew Action Help
W TR RS
PwM Analogl HE
| Off
I
I o1 | Settings...l
Ready NUM | v

PowerVIP creates a virtual instrument panel window for each logical device found in the
current configuration. The Analog Device VIP window represents the NHR PWM
Generator.

[
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5.4.1 Analog Device VIP

PwM Analog1 HE PwM Analog1 HE PwM Analog1 HE

| Off \Or @ 60 Hz _80.000%

W | <not availables 2 Mo Sync
1§ | Settings.. I

The initial Analog Device VIP window has four main areas:

e The topmost text box is reserved for a description of the current hardware state.
Descriptive text here always represents the current state of the hardware and will be
text like: Off or On @ 60 Hz_80.000% or the custom description enabled in the
properties page.

e The text box immediately below indicates the state of the synchronization circuitry
in the PWM Generator. The PWM Output may be synchronized to an external
signal.

e Enable the viewing of this status measurement by selecting the enable box in front of
the text window. The text here always represents the current state of the hardware
and the text will be: <not available> or No Sync or Synchronized.

e The On/Off control is located at the lower left corner of the VIP window. The
button marked 0 turns the PWM Generator Off. The Button marked 1 turns the
PWM Generator On.

e The Settings... button displays the analog device settings dialog.

5.4.1.1 Analog Device Settings Dialog

If the Settings... button is selected, an additional window is added to the collection of VIP
dialogs. The controls on the settings dialog enable additional control of the PWM
Hardware.

PWM Analog 1 E

Advanced VIP_. |
Debug VIP...

Fezet

5.4.1.2 Advanced VIP

The Advanced VIP... button displays the Advanced PWM VIP dialog. This dialog is not
currently supported.

[
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5.4.1.3 Debug VIP

The Debug VIP... button displays the Debug PWM VIP dialog. This dialog is not currently
supported.

5.4.1.4 Properties

The Properties... button displays the PWM Properties dialog. This dialog is the same
dialog used in creating Analog vectors in PowerEDIT. Refer to section 5.2.2 for detailed
information on selecting analog device properties.

PwM Analog 1 Properties |

Advanced |

Contral the Pébd generatar by entering appropriate walues here. Advanced
zettings are unique ko this type of Pyt generator.

—&dvanced Settings
Frequency: IEEI.EIEIEI Hz
Dty Cocle: IEustnm b adulation

[V Enable PAxtd output
¥ | ze custom dutyleysle modul &ton

— Custom Dty Cocle bodulation
Modulation Type: ISinusuidal j

Sample Pointz in one cycle: I'I 20

% Set Amplitude [ of full scale): IEEI.EIEIEI
€ Adjust from curent zet point; ID-E":”:'

¥ | Enatle 20 EHz Elosk Hutput

[ Use a custom description for this device mode

Cancel |

5.4.1.5 Reset

Selecting this button will reset the PWM Hardware. Refer to the NHR PWM Hardware
Reference Manual for additional information regarding reset of the PWM hardware.

[
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6. S6K DC LOAD

6.1 Installation

6.1.1 Initial Setup

6.1.2 Adding the Device to emPower *
6.1.3 Online

6.1.4 Offline

Refer to the S6K DC Load Users Manual. After the device driver is installed, logon to
emPower ° and select Utilities. The emPower ° Utilities dialog will be displayed. Select the
Hardware tab, then select the Modify Configuration... button.

emPower Ultilities =] |
Abot
Options T Adrmin Contrals T Hardware ‘

— Hardware Configuration

tadity Configuratian. ..

bodify Port Settings... |

[
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This device driver supports two DC loads:
NH 60A/450VDC/300W Dynamic DC Load (FET)
NH 60A/80VDC/300W Dynamic DC Load (FET)

Find the load to be configured in the Supported Devices list. If the host serial port is in the
Current Configuration, drag and drop the load onto the port.

+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

— Supported Devices

DC Loads =]
MNH 0.54/5- 3000 D CA7 A Dynamic DC Lo
MNH 10047 5-60DCA00 Dynamic DC L
MNH 1004/ 3-60D CAA00 Dynamic DC Los
MNH 12 54/ 5-60VDC/ 75 Dynamic DC Lc
MNH 12 54/3-500DCA7 P Dynamic DC Loa
MNH 12 54/3-600WDC/A75w Dynamic DC Loa
MNH 24/5-300DC 77 Dynarnic DC Loac
MH 44,/5-3000DCA* A Dynamic DC Loac
MNH B0 560D CA2E0 Dynamic DC Lo
MNH B0/ 3-50DCS* M Dynamic DC Load
MH &04/3-60VDCA250w Dynamic DC Loac
MNH B0 /A50DC/ 300w Dynamic DC Load

5| MH B0/80DCA300 Dynamic DC Load FET)|

DC Sources
Larnbda EMI - ESS Series
NH 1.548400DCA2000 OC Saurce

A hIH 124 ST AN DT Senres _ILI
3

— Current Configuration

2/28/00 |8:14 &M | Ready ok, Cancel
| V[ F ]
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Double-click the load and select the host from the list of available hosts.

+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

— Supported Devices

DC Loads =]
MH 0.54/5-3000 0 A7 Dunamic DC Lo
SNSRI PR RS S elect Host

5 NH 1008/3-604DC/S1

& MH 125441 5-60v0C | Select & host device from this list

5 MH 12 BA/350VD A of available hosts:

Current Configuration
“ Coml, SEK @ 19.2

MNH 24/5-300DCA i

i WH 44/5-300WDICA Y
& WH 8041 560D CAE
& WH B04/3-80VDC Y
& WH B04/3-60VDCA25I
& WH B0&/450/ D300
| MNH BOAB0DC/ 3000
DC Sources

Larnbda EMI - ESS Se

K|
Cancel |

NH 1.5&4/400DCA2000 DC Source

A hIH 124 ST AN DT Senres _ILI |
3

2/28/00 |00 &M | Ready ok, Cancel
| V[ F ]
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If the host serial port is not in the Current Configuration, drag and drop the load onto the
Current Configuration side or double click on the load and select <New> Serial Port from
the list of available hosts.

+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

— Supported Devices Current Configuration
DC Loads =] h

MNH 0.58/5- 3000 D L. e o

T NH 1008/1 5-60vD( Rk |
i MH 1004/3-60DC/ : .

Select a hozt device fram this st 0k

7 NH12.54/1.560WD of available hogte: -
b N H 1 25.&."’3'5["'\"‘[) I:-' e ark Ear‘u:el
i MH 12 84/ 3-60VDC, —l
i MH 24/5-3000DCA?
i MH 44/5-3000DCA?
' MH 504/ 5-600VDC,

i NH 504/3-50DCH
i NH 504/3-60WDCA2

DC Sources
Lambda EMI - ESS £
MH 1.54/4000DC 2000 DC Source

A hIH 124 ST AN DT Senres _ILI
3

| 2/25/00 (205 PM | Ready ok | Cancel

[
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These loads require a serial port configured for S6K protocol at a baud rate of 19200. If the
COM port is not in the list, refer to PortConfig documentation to configure the port.

+ MNHR Configurator - C:AMy DocumentsiTemp.clig

File  Autafil  Svstem  Help

— Supported Devices Current Configuration

DC Loads =]
NH 0.54/5-300vDC/ 777 Dynaic DC Lo,
&' NH 1004/1.5-50vDCAS00 Dynamic DC L

ar MH 100&/3-60VD CAA000 Dynaric DC Loz

L RS RES I ¢ olect 5 Communication Port and Protocol |

' MH 12.82/3-500DC,

1 NH 12.54/3-60VDC SEK (@ 13200
&' NH 24./5-300vDC/7 e a0
2 - ra

NH 44/5.300VD L/ USER DEFINE

i MH 5041 5-600WDC,
i WH S04/ 3-BMDICHY
ar MH 504/3-60VDICA2!
i WH BOA/AS0DC/ 30
TR H B0 /BT D L 2 e e
DC Sources

Larnbda EMI - ESS Sefies

MH 1.54/4000DC 2000 DC Source

P hH 12 ST AN DT S e _Iﬂ
3

202500 (2058 PM | Readw k. Cancel
|2/25/00 2:05 PH | I

Eancell

[
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+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

— Supported Devices

Current Configuration

DC Loads =]
NH 0.54/5-300vDC/ 777 Dynamic DC Lo,
NH 10041 560D C/A500%/ Dunarnic DC L
NH 100873 50y /00 [
NH 12.54/1 5-60WDC/7
NH 12.54/3508DC/77, | NH DC Load
NH 12.54/3-E50VDC/75,

NH 24./5-300WD L/ 77 Load Type |en Vot =]
NH 44,/5-300WDC/ 77

NH 5061 5-60VDC/250 Address [ 1H =]
NH B04/3-50VDC/77  Physical Order |1—
NH 504/3-60VD /250
NH G040 D CA300
MH B0&, /B0 D CA300,
DC Sources

Lambda EMI - ESS Series

NH 1.54/400WDC/200 DC Source

A hIH 124 ST AN DT Senres _ILI
3

Add Slave | Cancel |

| 2/25/00 (205 PM | Ready

Ok

Cancel

Load Type distinguishes between the 80.0 and 450.0 volt loads.

Address is the serial communication address of the load itself. The address is set by
dip switches on the underside of the load. For more information on the address,

refer to the Load User’s Manual.

Physical Order is the zero based index of this load in the daisy chain of serial devices
from the serial port. These loads support being paralleled. In order for the
paralleling to work, the driver needs to know the order each load found from the

serial port.

For example, an RS232 cable comes from COMI in the PC and connects to an AC
Load. The physical order of the AC Load is 0 (the index starts at 0). An IEEE 485
cable goes from the AC Load to an S300 chassis. The chassis has a DC Source and
two DC Loads in that order. The physical order of the first DC Load is two.
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e Add Slave button adds single loads to a list of loads that all act as one.
Paralleling loads this way makes them paralleled for all programs that use this
configuration. Loads can also be programmed as paralleled by PowerEDIT on a
program by program basics. Refer to the PowerEDIT users manual for more
information.

+ MNHR Configurator - C:AMy DocumentsiTemp.clig

File  Autafil  Svstem  Help

— Supported Devices Current Configuration

DC Loads =]
NH 0.54/5-300vDC/ 777 Dynaic DC Lo,
NH 1008/1.5-60DCAS00%/ Dynarnic DC L
N 10083500500 [ >
NH 12.54/1 5-60WDC/75

NH 12.54/3508DC/77w | NH DC Load [Slave]
NH 12.58/3-E0vDC/ 75w

NH 26/5-300VDC/777 Load Type [0 Vol =]

NH 44/5-300vDC/777

NH 50441 5-50vD C/250% Address [ 21 ]
E

NH B04/350VDC/ 22 C | Physical Order
NH 504/3-B0VDC/250W

e WH BOASABMDIC 3000 [ Add Slave | Cancel |

DC Sources
Lambda EMI - ESS Series
MH 1.5484000 D CA2000 DC Saource

P hH 12 ST AN DT S e _Iﬂ
3

202500 (2058 PM | Readw k. Cancel
|2/25/00 2:05 PH | I

[
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The load is now configured and needs a name.

+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

- Supported Devices— 1y FRERES Logical Hame
DC Loads L .
NH [.54/5-300D A7 I order to digtinguizh one device

& NH 1008/1 5-60VDCS E frorn anather, each device reguires

a unique lagical name. Please
& WH 1008/3-60 DAL enter a logical device name in the
g WH 12.54/1.5-80DC.

b brelo,
o' NH 12.54/3-50MDC/? Far reference, a list af uzed logizal names haz
5 NH 12.84/3-60WDC/7 | been provided az well.

WH 24/5-300DCA
b MH 44/5-300W DA
5 MH G041 5-B0WDCA2
b MH B0A/3-50VDC T,
b MH B04/3-60WDCA250
b MH BOA/MEMDCA 300
MH GO/ CA300
DC Sources

Lambda EMI - ESS Se

E4' NH 1.54/400DC/200 ok | e |

P hIH 17 mmmwanmﬁ

| 2/25/00 (205 PM | Ready | ok | Cancel

[
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+ NHR Configurator - C:AMy DocumentziTemp.clig

File  Autofill  Swstem  Help

— Supported Devices — Current Configuratian
AL Loads - Cornl, SEK = 19.2
WNH 4600 244/ 3500AC 24000 Dynamic AL E% Load
NH 4600 304/3500AC3000 Dynamic AL - [OC Load 1 [MH 120480 DCAB00 Diynar
WNH 4600 Slave 30A/350AC 24000 Dyna
AL Sources

Cl 27500 AC Source

5 1 45001 AC Source

O BO00L AC S ource

NH 2A/280ACA00AAP AL Source

NH 204/2800AC/ 24008 P AC Source
NH 94/280AC 0000 A P AL Source
AC/DC Sources

WNH 5100 224/ 320ACAA5000A T poor BOAS
| WNH 5100 25A4/2800ACA15000A T poor BOAS
Analog

IEq' MH P Generatar

OC Loads
Fod MH N RA R 22720 Tirarnic TC | o | _|
3

& | T L

| 2/25/00 | 214 PM | Ready "] Cancel

DC Load 1, in this example, is two loads paralleled as one. That is why the description is
(NH 120A/80/600W Dynamic DC Load (FET)) rather than (NH 60A/80/300W Dynamic DC

Load (FET)).
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6.2 Operation

6.2.1 Creating the Measurement Vectors
6.2.2 Defining the UUT Outputs

6.2.3 Making Measurements

6.2.4 Running the Test

6.2.5 Other Considerations

6.3 PowerVIP

6.3.1 Configure Measurements

6.3.2 Taking Measurements

6.3.3 Saving and Restoring Configuration

6.4 Programming

Note: See the emPower ° Programming Manual for a description of the standard device

driver interface functions.

All NHR loads support these four commands: set value, mode, voltage range, and current

range.
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DC Load 1 Properties |

Froperties I Advanced Properties |

Contral the laad by entering appropriate walues here.

— Settingz
Setalue: Im
Mode: I Consgtant Current j
Woltage Range: [120.000%
Curment B ange: IEEI.EIEIEI il

s I Cancel

Set Value depends on the load operation mode. A value or 10.0 with the Constant
Current selected for the mode the load will draw 10.0 amps of current. If the mode
is Constant Power, load will draw 10.0 watts. Set Value is not used when the mode is
Off or Short Circuit.

Mode is the load’s operation mode. This load supports: Constant Current, Constant
Power, Constant Voltage, Constant Resistance, Short Circuit, and Off. In Constant
Current mode the load will draw the Set Value amps without regard to the voltage.
In Constant Power mode to load will draw the current required for the Set Value
watts. In Constant Voltage mode the load will draw the current required to lower
the voltage to the Set Value volts. In Constant Resistance mode to load will draw a
current proportional to the voltage as long as the voltage is less than the
programmed Nominal Voltage. When the voltage goes above Nominal Voltage, the
load draws a constant current. Nominal Voltage is described later.

Voltage Range is used to set the operating range of the load. This driver supports
two loads, a high voltage load and a low voltage load. Both loads have two voltage
ranges. The high voltage load’s ranges are 450.0 volts and 120.0 volts. The low
voltage load ranges are 80.0 and 8.0 volts.
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e Current Range is used to set the operating range of the load. These loads have three
current ranges. The ranges are 60.0, 6.0, and 0.66 amps.

Note: The high voltage load does not enable the 450.0 volts range and the 60.0 amp
current range at the same time. Also, the low voltage load does not support the 8.0
volts range and the 0.66 amps range at the same time.

All NHR loads also support Nominal Voltage.

Description |

Thiz name will be uzed as the header for the specific output calumn and
alzo appears in wanous test routing parameter dialogz. The Hominal Yoltage
iz a zigned nominal value for the zpecific channel voltage. The value iz
twpically the expected output voltage for thiz channel of the UUT.

— Output Descrption and Mominal Yoltage
M arme: ISEK a0 ol 300 att DC Load

MominalYoltage:  [25.000

Meazurement Ehannel:l <Mones j

¢ Back I Hest > I Caricel

The NHR S6K DC Load uses Nominal Voltage to calculate a maximum current while in
constant resistance mode. The load will draw the maximum current if the actual voltage
exceeds the Nominal Voltage.

[
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NHR S6K DC Load device specific functions are:

DC Load 2 Properties |

Properties  Advanced Properties I

Contral the load by entening appropriate values here. Advanced settings
are unique ko this tepe of load.

—&dvanced Settings

[ Send Trigger when Mode or Curent changes

[T Enable External M odulation

Rize Time |1 0.000 us Fall Time |1EI.EIEIEI s

s I Cancel

NHR AC Load’s measurements are:

YIP Meazurement Setup |

b eazurement: I D'C Current j

Fange: IEI.EIEII:I Adc

Gilvaneed. | ] I Cancel

Measurements supported: DC Voltage, DC Current, DC Power, and Temperature.

Measurement commands include a measurement range. The NHR S6K DC Load
measurement range is not used. For more information, refer to the Load User’s Manual.
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7. S6K DC SOURCE

7.1 Installation
7.1.1 Initial Setup

7.1.2 Adding the Device to emPower *

emPower Utilities [ ]| |
Abot
Optionz T Adrnin Controlz T Hardware ‘

—Hardware Canfiguration

todify Configuration...

b odify Port Settings... |

[
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This device driver supports eight different DC sources. Select the source from the
Supported Devices list. If the host serial port is in the Current Configuration, drag and
drop the load onto the port.

+ NHR Configurator - C:AMy DocumentziTemp.clig

File  Autofill  Swstem  Help

— Supported Devices — Current Configuratian

% MH B0A/3-B0VDCA2500 Dynarmic DC I.ﬂ I Coml, SEK (=23 19.2
MNH BOA/ARMDCA3000¢ Dynamic DC L
MH BOA/BMVD L300 Dpnamic OC Lo
) DC Sources

Lamnbda EMI - ESS Series

H MH 1.84A000DC2000¢ OC Source
MNH 124/80DCA00 OC Source
MH 1EA/AEMNDCA40M D Source
MNH 204 0DCA200¢ OC Source
MNH 244000 DCA00 OC Source
MNH E0AA VD CA00 OC Source
MNH BA/BMVDCA2000¢ DC Source

5 MH 8A4/BMDC/2000 DC Source
B Measurement

Sl HP 344014 Digital M ulbireter

HF 2349704 Data Acguisition / Switch 1
----- MH 505 Meazurement Sypstem [ 5/ Ac

IP@ IH RMNR bd a0 |n=|hmn=-nf Susterm (7M1 I-In':‘i'ﬂ
4 3

342400 | 307 PM | Beady k. Cancel
|3/2/00 (307 PM | I

[
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Double-click on the load and select the host from the list of available hosts.

+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

— Supported Devices

: NH 50&/3-60DC/2500 Dynamic DC Lﬂ

. OC Sources

Lambda EMI - ES
NH 1.54/400VD0 ;
MH 122/80WDC/ | Coml. SEE 19,2
JH 1BA/BMVDCY
MH 304100 C/
MH 344000 DC/
MH BO& 1D/
MH Ba/B0WDCA2
MH B&/60WDCA2
M easurement

HP 344014 Digite

Select a hozst dewvice from this izt
f awvailable hiosts:

Current Configuration
“ Coml, SEK @ 19.2

NH BOA/450VDE s -
SRR ey - clect Host

Cancel |

----- Pl bIH AR bdmazrement Sostemn (2004

MH 505 Measurement System 558 Ac
|':'| -
k l

3/2/00 307 PM | Ready ok, Cancel
| V[ F ]
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If the host serial port is not in the Current Configuration, drag and drop the load onto the
Current Configuration side or double click on the load and select <New> Serial Port from
the list of available hosts.

+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

— Supported Devices Current Configuration

el WH 508/3-60VDCA250 Dynamic DC Lﬂ Coml, 56K @192

MHH G0AMBIDCAI00M Dynamic DC L

MH GB0AMADVDC 300w Dynamic DC Lo

& DC Sources

P! Scloct & Communication Port and Protocel 3 |
FH 1.584/4000 0

5Bk @ 159200
' SEK @ 38400
IH 164/B0VDL EXE (@ 38400
NH 304/10vDC. USER DEFINE

MH 34/400VDC,
MH 6041 VDL,
MH BA/B0VDC/

Eancell

Sl HP 344014 Digital Multireter
HF 343704 Data Acquizsition £ Switch L
----- MH 505 Measurement System 558 Ac

IP@ H FRMR kA=A |n=|hmn=-nf Sozterm (28 I-In':'jlll
4 3

3/2/00 307 PM | Ready | ok | Cancel

These loads require a serial port configured for S6K protocol at a baud rate of 19200. If the
COM port is not in the list, refer to PortConfig documentation to configure the port.

[
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+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

— Supported Devices Current Configuration

&' MH 504/3-B0WDC/250W Dynamic D Lﬂ Coml, SEK 19,2
MH BO0&4/4500D C/300 Dynamic DC L

MH 604300 C/ 3000 Dunarmic DC Lo

5 0T Soutces Configuration |
Larnbda EMI - ESS 5S¢
MH 1.54/400DC/20 | MWH DC Source
MH 1248000 C/ 400

MH 184/500 D C 4000
NH 3081 0VDC /200 Address [ OH -]

MNH 3440000 CA400 _
NH E0&1 WD CA400: Source iz bipolar [

MH Ba80 DT 2000,
Cancel |

MNH Ba/60DC 20000,
B Measurement

Sl HP 344014 Digital Multireter

HF 343704 Data Acquizsition £ Switch L
----- MH 505 Measurement System 558 Ac

IP@ H FRMR kA=A |n=|hmn=-nf Sozterm (28 I-In':'jlll
4 3

3/2/00 307 PM | Ready | ok | Cancel

Set the address and if the load supports negative voltages, check the Source is bipolar box.

[
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+ HNHR Configurator - C:AMy DocumentziTemp.cfg

File  Autofill  Swstem  Help

Device Logical Mame Ed |

— Supported Devices

NH BIA/SIVDCY | pey, ] o amotnet Sach deiee Teaies
MWH E0AAB0DCA 30 a unigue logical name. Fleaze
IE%' DC Sources E enter a logical device name in the

&' Lambda EMI - ESS B I

NH 1.54/00DC/  Far reference, a list of used logical names has

WH 128200000 been provided as well.

NH 164/B0MDC A
MNH 200D 20
MNH 244000 DC/40
MNH B0&0D /40
MNH BaB0D 200
MNH Sa/600DC/200
B Measurement

HP 344014, Digital |
HP 349704 Data 4

NH 505 Meazurens ] I [Eameel |

----- Pl bIH AR b =azremme
1] ENE

DC Source 1

3/2/00 307 PM | Ready | ok | Cancel

Enter a logical name.

[
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+ NHR Configurator - C:AMy DocumentziTemp.clig

File  Autofill  Swstem  Help

— Supported Devices — Current Configuratian
MNH 50&./3-60DC/2500 Dypnaric DC Lﬂ | Carnl, SEK =2 192
NH E0&A45M0VDC 200 Dynamic DC L =By Source

MH BOA/BMVD L300 Dpnamic OC Lo - DC Source 1 [MH 18A/BWDCA400 T
IEq' DC Sources

%' Lambda EM| - ESS Series

KNH 1.54M400DC/200¢ DC Source
MNH 124/80DCA00 OC Source
MH 1BA/EMVDC 400w DC Saurce
MNH 204 0DCA200¢ OC Source
B MH 340000 CA00 DC Source
MNH E0AA VD CA00 OC Source
MNH BA/BMVDCA2000¢ DC Source
MNH 8A/LMDCA2000¢ DC Source
B Measurement

HF 244014 Digital bMultimeter

HP 343704 Data Acquisition / Switch U
& MH 505 Meazurement Sypstem [ 5/D4 Ac

----- A hH RNR bdeazorement Soskem 20104 & ul
« I _*'J *I |

32400 | 319 P | Beady k. Cancel
|3/2/00 [313PM | I |

7.2 Operation

7.2.1 Creating the Measurement Vectors
7.2.2 Defining the UUT Outputs

7.2.3 Making Measurements

7.2.4 Running the Test

7.2.5 Other Considerations

7.3 PowerVIP

7.3.1 Configure Measurements

7.3.2 Taking Measurements

7.3.3 Saving and Restoring Configuration

7.4 Programming

Note: See the emPower ° Programming Manual for a description of the standard device
driver interface functions.
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All NHR sources support these five commands: Voltage, Current Limit, Settle Delay,
Voltage Range, and Current Range.

DC Source 1 Properties |
Froperties | fdvanced Froperties I

Control the zource by entering appropriate values here.

— Settings
Wioltage: |E|. Qo0
Current Limit: |E. BEY &
Settle Delay: 100,000 mS
Yoltage Hange: |ED.EIEID W
Current Range: |E. BB A

k. I Cancel

e Voltage sets the output voltage of the source.

e Current Limit sets the maximum current the source will supply. If a device tries to
draw more that this current, the voltage will drop.

e Settle Delay is length of time the driver will wait after turning on the source before
returning so that it has had time to fully come up to voltage.

e Voltage Range is only used for error checking. These sources have only one voltage
range.

e Current Range is only used for error checking. These sources have only one current
range.

[
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NHR S6K DC Sources’ device specific functions are:

DC Source 1 Properties |

Froperties  Advanced Properties |

Contral the zource by entering appropriate walues here. Advanced zettings
are unigque ta thiz twpe of zource.

—Advanced Settings

I™ DyerYokage: |55 000000
[T UnderYoltage: [0 000000
¥ Ower Cument: 17 600000
Ower Current Delaw:  |0.100000

Senge

* |nternal

i~ External

ak I Cancel

e Over Voltage is the maximum voltage the source can detect and continue to stay on.
If an over voltage is detected the source will generate and error and turn off.

e Under Voltage is the minimum voltage the source can detect and continue to stay
on. If an under voltage is detected the source will generate and error and turn off.

e Over Current is the maximum current the source can detect and continue to stay
on. If an over voltage is detected the source will generate and error and turn off. If
Current Limit is set below the over current value, then the over current condition
will never happen.

If the checkboxes for Over Voltage, Under Voltage, or Over Current are not checked, then
those conditions are not tested. Sense for voltage regulation can internal or external.
External sense can compensate for voltage drop across wiring.

[
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NHR S6K DC Sources measurements are:

¥IP Meazurement Setup |

Measurernent: IDE Yoltage j

Fange: IEI.EIEIEI Yo

Advanced. .. | ] I Cancel

Measurements supported: DC Voltage, DC Current, DC Power, and its Temperature.

Measurement commands include a measurement range. The sources have only one range

and the measurement range value is not used. For more information, refer to the S6K DC
Source User’s Manual.
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