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Proprietary Rights Notice

This document and the information that it contains are the property of NH
Research, Incorporated. The rights to duplicate or otherwise copy this document,
therightsto disclose the document and itsinformation to others, and theright to use
the information therein may be acquired only by written permission signed by a
duly authorized officer of NH Resear ch, Incor porated.

Unauthorized duplication of software and documentation provided with the test
workstations violates the copyright protection provided by law. However, backup
copies of programs ar e permitted for archivesand recovery from hardwarefailures.

The material in this publication is current as of the release date on the cover page
and is subject to change without notice. Any questions concerning the product or
any questions or comments concerning this manual should be directed to the NH
Research Field Service Department during normal business hours Monday through
Friday at (949) 474-3900 or FAX (949) 474-7062 or www.nhr esear ch.com.

POWERTEST® isatrademark of NH Research, I ncorporated.
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1. DESCRIPTION

The Model 4212 is an electronic programmable DC |oad targeted to test low voltage
AC/DC and DC/DC converters. Thisload uses a state-of-the-art thermal management
system to achieve a power density of 300W per slot, for amaximum of 1800W per 5¥4
inch $S400 chassis. A unique multi-range design is used to cover test requirements from
0.7V to 120V in three ranges, and current from milliamps to 60A, in three ranges. The
power handling capability can be expanded through paralleling additional modules.

The 4212 Load utilize alinear power design for fastest response time and quiet operation.
Constant (current, power, resistance, and voltage) operating modes are provided.
Transient and short circuit modes are also provided. An advanced Texas Instruments DSP
processor is used to tightly synchronize paralleled modules, as well as provide
programmabl e output waveforms with unprecedented accuracy compared with older,
more limited analog designs.

A sampling Analog to Digital Converter is used for metering which allows the display of
waveforms similar to aDigital Storage Oscilloscope.

11 Features

Power 300W continuous, 400W intermittent

Current ranges 0.6A, 6A, 60A

Voltage ranges 6V, 60V, 120V

Voltage @ Current 0.7V @ 60A

Resistance 0.02Q) - 5kQ

Hardware Modes CC, CR, CP, CV, Auto, OVR

Software Modes Slew, Transient

Short-circuit Resistance | 0.013Q @ 60A

Analog Control Yes, CC only

Current Monitor Yes

Parallel Modules Yes

DINs Trigger In, Ext Logic Level

DOUTs Trigger Out, Ext Short

Protection Over voltage, current, power, temperature, Reverse voltage

DC Measurements Voltage, current, power, resistance

DSO and Timing Voltage, Current, Overshoot, Undershoot, Rise Time, Fall

M easurements Time, Settling Time, Hold Up Time, AC RMS, AC+DC
RMS, Trigger In Time, DIN State and Time

| V[ §F ]
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2. SPECIFICATIONS

2.1  Configuration
One, isolated DC electronic load in one module

22  Size
Single slot of $430, $440 chassis

23  Waeght
6.6 Ibs.

24  Communication
Implements and conforms to the S6k.2 command packet protocol.

25 Protection

Over-voltage and reverse-voltage protections are provided by the avalanche rated body
diodein the power MOSFETSs.

Over-temperature protection is provided by athermal sensor.

Over-current and over-power protection are provided in hardware and limit to the
maximum for that range. Over-current and over-power protection are disabled in short
mode.

2.6 Isolation

+1000VDC from AC power input to load or chassis ground. £500VDC from load to
chassis ground.

2.7  Calibration

Closed cover, dl adjustments are done in software and stored in an on-board FLASH.

Equipment Required:
Multimeter, Hewlett Packard Model 3458A or equivaent

NHR Calibrator

28  Sef-test

Power-up selftest isimplemented in firmware. Thiswill report comprehensive error
messages about the status of the input, output, control and protection mechanism.

rerar€ 90f 46
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29  Performance Monitoring

Performance monitoring is performed continuously by the 4212 DC Load’ s controller. In
case of measurement ambiguities, over/under range conditions, heat sink temperature
limits reached, etc an appropriate error or warning is sent to the controlling device.

210 Temperature

Operating from 0 to 25°C at 350W.

Operating from 0 to 35°C at 300W.

Operating from 0 to 45°C at 230W.

Specifications apply at 23°C £5°C after 10-minute warm-up

Noncondensing humidity < 75% R.H.

211 Control power
Operational from 90 to 132 or 180 to 264VAC, 47-63Hz.

212 Processor
Texas Instruments TM S320C32 Floating Point DSP is used for all control.

2.13 External Modulation

0to 10V externa input signal is provided which drives 0 to 100% current for that range.
Thissignal is referenced to the load negative input.

Accuracy is+15%, repeatability is +1%.

2.14 Current Monitor

0to 10V external output signal is provided which is 0 to 100% current for that range.
Thissignal is referenced to the load negative input.

Accuracy is+15%, repeatability is +1%.

2.15 Digital Input

An external CMOS |ogic level DIN is provided. The state may be measured. Timing
measurements may be made from Trigger In to Digital In or any DSO measurement. This
signal isreferenced to the load negative input.

216 Voltage Sense

The voltage sense will function with a drop of up to 2VDC tota between sense voltage
and power input voltage. The voltage sense input is fully protected against reverse input
and over voltage conditions, up to the full isolation rating of +/-500V from common.
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2.17 Programmable Features

Constant Current Range 0to 0.6A,
ok 0to 6A,
0 to 60A
Accuracy 0.06% of set + 0.06% of range
Resolution 0.025% of range
Constant Voltage Range 0.7to6V,
0.7 to 60V,
0.7 to 120V,
Accuracy 0.05 of set + 0.05% of range
Resolution 0.025% of range
Constant Power Range Current range times Voltage range,
Up to 400W max
Accuracy 1% of set + 1% of range
Resolution 0.025% of range
Constant Resistance | Range 15% to 3000% of
*okk Voltage range divided by Current range *
Accuracy 2% of set **
Short Circuit Current 60A < Isc < 100A
Resistance 0.013Q max
Slew Rate Range 0.6A 6A 60A
Maximum 0.03A/uS 0.6A/uS 12A/uS
Transient Mode Settings 100
Only one mode Total Period 50uSec to 20 Sec
(CC,CR, CPor Delay 20uSec to 20 Sec
CV) atatimemay | Resolution 10pSec
be programmed in a | Accuracy 1% + 10uSec
transient Modes Single burst or continuous
Rise and fall time Range 10uSec to 20 Sec
10% - 90% of max | Accuracy 1% + 10uSec
range Resolution < 10uSec

* CR Range:
** CR Accuracy:

*** SPECIAL FOR LED LOAD(1109342)

Not less than 21milliohms
Set 15% to 500% of range = 2% accuracy
Set 500% to 3000% of range = 10% accuracy

The load simulates a diode. Constant V oltage represents the zener voltage of the
diode. The Constant resistance represents the diode resistance.
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2.18 Measurements

Current Range 01to 0.6A
Accuracy 0to 6A
Resolution 0 to 60A
0.05% of reading, + 0.05% of range
0.0015% of range
Voltage Range Oto6V,
0to 60V,
0 to 120V
Accuracy 0.01% of reading, + 0.02% of range
Resolution 0.0015% of range
Power Range Current range times Voltage range
Accuracy Current Accuracy + Voltage Accuracy
Resolution 0. 0015% of range
Resistance Range (Min Voltage divided by Max Current) to
(Max Voltage divided by Min Current)
Accuracy Current Accuracy + Voltage Accuracy
Resolution 0. 0015% of range
DSO Voltage and Bandwidth DC to (Y% of samplerate)
current waveform Accuracy 1% of range
capture two Digitizing rate 50 to 50k Samples/Second
channels muxed Resolution 0.0015% of range
Triggering S6K Trigger In
DSO Voltage or Bandwidth DC to (Vaof sample rate)
current waveform Accuracy 1% of range
capture one channel | Digitizing rate 100 to 100k Samples/Second
only Resolution 0.0015% of range
Triggering S6K Trigger In
Din and Trigger Range 58k years
Timing Accuracy 0.05% of reading, £100uSeconds
Resolution 100nanoSeconds

DSO Range is the same as Current or V oltage being measured.
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2.19 Operating Envelope
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2.20 Block Diagram

VOLTAGE
SENSE

CURRENT
SENSE

ISOLATION
POWER
SUPPLY

DIFF—AMP
AND  ————A
RANGING
16 BIT ADC
A SHORT DOUT
S6K.2_BUS
TCLK1 DR ISOLATION
DMAO
COMM
X0 INT3 UART
f————— TRIGGER OUT
X1 ‘ ‘
DIN ————= INT2 DSP INTO LOCAL BUS
IACK ‘ ‘
INT1 i TRIGGER IN ‘
DMAT
DX
CURRENT SENSE ——#=———— | MONITOR
FOUR 12 BIT
CC, CR, CP, CV
DACS
LoaD POS — A
ovPS
LOAD NEG —A
| CONTROL - -
S CONTROL PCA . o
LOAD PCA
RANGING LOAD POS
= +12v
CONTROL
e M(;gégTS
PROTECTION
- —12v
DIFF-AMP
-
CURRENT SENSE RANGING LOAD NEG

4212 Block Diagram

CURRENT SHUNT
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3. INSTALLATION

3.1 Hardwarelnstallation
Unpack the load. Save the packing material if a need arises to return the load.

3.2 Communication Port

3.2.1 Baud Rate

A baud rate of 19.2k or 38.4k may be selected. In most cases, 19.2k (factory default) will
be used, however, if you may change the baud rate to 38.4k by placing ajumper on W1
of the control PCA.

3.2.2 Address Switch

The 6-bit address switch is used to set a unique communication address for the seria
interface. This address switch setting must match the software address. The LSB is
labeled 1. The MSB islabeled 6. When a switch bit is moved toward the outside of the
module, the bit is set to 0. When a switch bit is moved toward the inside of the module,
the bit isset to 1. If all six positions of this switch are off when the load is turned on, it
will boot from firmware in EPROM and not from FLASH. Thisisuseful if the firmware
in FLASH has been corrupted.

ADDRESS 1 2 3 4 5 6

LSB -~ 0| -l

MSB ofl ol ofl ofl ol ofl

ADDRESS SWITCH POSITION
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3.3 Voltage Sense

V oltage sense must be selected for COAX input or Power Connector input. Thisis
accomplished by two mini jumpers at the front of the module. Jumping pins1to 2 on J5
and pins 1 to 2 on J6 selects the COAX input. Jumping pins2to 3on J5and pins2to 3
on J6 selects the Power Connector input.

The COAX or Power Connector voltage sense wires must be connected to the power
supply output terminals.

34 Connectors

341 Rear View

AUXILIARY CONNECTOR

PIN DESCRIPTION
1 DIN
2 Return (load-) (D
3 SHORT >
4  Return (load-
5 | MONI'E’OR ) 9 S OVPS CONNECTOR
6 Return (load-) D [ 1 PIN DESCRIPTION
7 | CONTROL e i———— 12| 1 OvPS+
8 Return (load-) +]3 3 OVPS-
>
COAX >
VOLTAGE ) 1@ @8 POWER CONNECTOR
SENSE PIN DESCRIPTION

( ) 130 @7

1 LOAD+
| 2@ @6 2 LOAD+
MODULE Al 10 @5 3 LOAD+
ADDRESS e e [OENSEY
SWITCH ot > 'Egﬁg'
> -
7 LOAD-
@ @ 8 VSENSE-
| v/ §F ]
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3.4.2 COAX Voltage Sense

The voltage sense positive is the center conductor. The voltage sense negativeis the
shield.

COAX Mating Connector

N.H. PN DESCRIPTION QTY | COMMERCIAL MANUFACTURER.
PART NUMBER
6000262 CONN, COAX 1 131-1403-016 JOHNSON
MINIATURE SMB

3.4.3 Power

Input power positive is applied to the load on these connector pins 1, 2 and 3. Input
power negative is applied to the load on these connector pins5, 6 and 7. The load may
draw up to 60A, this requires six 12gauge wires, one per pin.

The voltage sense positive is pin 4. The voltage sense negative is pin 8.
Power Mating Connector

N.H. PN DESCRIPTION QTY | COMMERCIAL MANUFACTURER.
PART NUMBER
6203129 PWR-LOK 8P FEMALE |1 PLB0O8FOO50 POSITRONICS
6203157 PWR-LOK FEMALE 8 FS112N2 POSITRONICS
CONTACT
EXTRACTION TOOL 9081 POSITRONICS
INSERTION TOOL 9099 POSITRONICS
344 OVPS

An optional Over Voltage Power Supply may be connected. A relay in the load will
connect the OVPS to the load for over voltage testing. 5A fuses limit input current.

The OV positive input is on this connector pin 1. The OV negative input is on this
connector pin 3.

OVPS Mating Connector

N.H. PN DESCRIPTION QTY | COMMERCIAL MANUFACTURER.
PART NUMBER
6300379 CONN, 3 PIN HOUSING 1 | 09-50-3031 MOLEX
156 CTRS
6300107 CONN, TERMINAL 22- 2 | 08-65-0115 MOLEX
18 AWG .156 CTRS
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345 Auxiliary

Pin 1isCMOS logic digital input used for making timing measurements. An internal 10k
pull up to +5 is provided. Thisinput is referenced to common or load negative input and
is not isolated.

Pin 3 isan open collector digital output designed to drive an external shorting relay.
Maximum current is 100milliamps and maximum voltage is 24V. A voltage source for
the external relay is not provided. This output is referenced to common or |oad negative
input and is not isolated.

Pin 5isacurrent monitor output. O to 10V indicates 0 to 100% of full range current. This
output is referenced to common or load negative input and is not isolated.

Pin 7 is a current modulation input. When enabled 0 to 10V will cause 0 to 100% current
draw for that range. Thisinput is referenced to common or load negative input and is not
isolated.

Auxiliary Mating Connector

N.H. PN DESCRIPTION QTY | COMMERCIAL MANUFACTURER.
PART NUMBER

6202014 CONN, DSUB 9PIN 1 DES-P ITT CANNON
SOCKET

6201698 CONN, DSUB SHELL 1 DE24657 ITT CANNON
"E" SIZE

6201309 CONN, DSUB SCREW 2 D20419-21 ITT CANNON
LOCK "A,B,CE" .281

35 Softwar e I nstallation

3.5.1 Softwarelnstallation from DVD

Close al programsthat are currently running in windows. Insert the DVD into the drive,
if your driveis configured for Autoplay the setup program should start. If Autoplay is
not enabled, you will need to view the contents of the disk and double click on * Setup’ to
start the installation.

Follow the prompts on the screen to install. Y ou will need to reboot during the process.
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4, OPERATION

4.1 Status I ndicator

This yellow indicator may be seen by looking into the rear of the load. This LED blinks
at a one hertz rate during normal operation. This LED blinks at an 8-hertz rate during an
error condition. If the LED is not blinking, remains off or on, the CPU is not operating.

4.2 COM Indicator

This green indicator may be seen by looking into the rear of the load. This LED will blink
when the computer is communicating with any device on the bus. This LED stays on
when the computer is communicating with thisload. If it remains off, thereisno
communication on the bus.

4.3 Ranges

Current ranges are 0.6, 6 and 60A.

Voltage ranges are 6, 60 and 120V .

Power range in the 0.6A current range is 40W.

Power range in the 6 and 60A current ranges is 400W.

Resistance range is 15% to 3000% of the Voltage range divided by Current range

Enter the maximum voltage and current you need and the software will select the proper
voltage and current ranges. Do not enter larger than necessary voltage and current
because thiswill cause higher ranges to be selected with |ess accuracy.
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44  Operating Modes

441 Constant Resistance

In this mode, the load will draw current proportional to voltage as programmed by the
resistance.

MAX  ——

CURRENT

CONSTANT RESISTANCE

0 VOLTS MAX

4.4.2 Constant Current

In this mode, the load will draw the current programmed without regard to voltage.

MAX  — / CONSTANT CURRENT

CURRENT

0 VOLTS MAX
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443 Constant Power
In this mode, the load will draw the current required to maintain the programmed power.

MAX  ——

CONSTANT POWER

CURRENT

0 VOLTS MAX

4.4.4 Constant Voltage
In this mode, the load will draw the current required to maintain the programmed voltage.

MAX  ——

CURRENT

\ CONSTANT VOLTAGE

0 VOLTS MAX
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445 AutoMode

When more than one mode is enabled the unit auto switches between the enabled modes,
depending on the applied input voltage. This allows smooth, automatic switching
between operating modes driven only by the input voltage. To understand this operation,
refer to the following drawing:

MAX — — / CONSTANT CURRENT

CURRENT CONSTANT POWER

CONSTANT RESISTANCE

\ CONSTANT VOLTAGE

0 VOLTS MAX

Each setting (voltage, resistance, current, or power) sets a maximum that the load cannot
exceed. However, the load may be operating at alower setting if the input voltage putsit
in some other mode. Basically, the mode that draws the least current isin control.

For example, starting from 0V, the load current will stay at OA until the voltageis
increased to the Constant V oltage setting. As the voltage continues to increase, the load
goesinto Constant Resistance Mode. As the input voltage rises further, up the load will
go into Constant Current Mode. As the input voltage is raised further, the load will go
into Constant Power Mode. Finally, if the input voltage is raised above the maximum
rated voltage, the load will draw current to limit voltage.

Note that not all of these modes may actually be used, depending on the settings and if
they are enabled. For example, if the Resistance setting istoo small, or the Voltage
setting too large, the load will go directly from Voltage to Current Mode. Alternatively, if
the Resistance is high enough and the Power is low enough, the load may go directly
from Resistance to Power Mode.

The Voltage Mode may also be used as a programmable under voltage turn off. See the
discussion under "Under Voltage" below for more information.

22 of 46 rerar€



4212 DC LOAD USERS MANUAL

446 Transent Mode

Transients may be executed in any one and only one (current, resistance, power or
voltage) modes. Other modes may also be enabled to form auto mode during atransient.
The mode executing the transient may not be changed during the transient.

In transient mode, the load puts out a sequence of up to 100 programmable settings. The
time delay between each new setting is independently programmable. This feature, along
with the programmable slew rate, allows the user to synthesize a wide range of multi-
leveled square, pulse, ramp, or triangle waveforms. The output sequence may be
synchronized to other modules for parallel operation. Transients may run asingle burst or
continuous.

PULSE PULSE PULSE PULSE
WIDTH 1 WIDTH 2 WIDTH 3 WIDTH 4
60A —
SETTING 1
50A —
SETTING 4

40A —|

SLEW 2

30A —

SETTING 2 SLEW 3

20A — SLEW 1

10A —
\ SETTING 3

0
\ \ \ \ \ \ \ \ \ \ \ \

0 ImS 2ms 3mS 4mS 5mS 6mS 7/mS 8mS 9mS 10mS 11mS 12mS

This current waveform is programmed as follows:

Constant current mode is selected at 10A.

Step 1, set pulse width to 3mS, slew rate to 20A/mS (40A/2mS) and current to 50A.
Step 2, set pulse width to 2mS, slew rate to 20A/mS (20A/1mS) and current to 30A.
Step 3, set pulse width to 4mS, slew rate to 200A/mS (20A/0.1mS) and current to 10A.
Step 4, set pulse width to 3mS, slew rate to 30A/mS (30A/1mS) and current to 40A.
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447 Short Mode

In short mode all FETs are saturated on. Current will limit from 60A to 90A. Measured
current over 60A may return invalid. Over Power protection is disabled, but if over
powered the error will still be set. If Over Power protection is desired, use Constant
Voltage fast mode set to OV.

An open collector output is available on the auxiliary connector. This output is on in short
mode and may be used to drive an external short circuit relay.
45  Sew Rate

Programmable slew rate may be independently programmed for al modes. One and only
one (current, resistance, power or voltage) mode may slew at atime. A slew rate (with a
time step greater than 20uS) isimplemented digitally with a DSP processor, giving high
accuracy and flexibility over awide range without any calibration.

The default slew rate “0” is not the fastest. The load will slew faster if programmed to a
larger slew rate. See Programmable Features for default and maximum slew rates.
4.6  Dynamic Performance

Within asingle operating range, changing from one current setting to another, or
changing between Constant Current, Voltage, Resistance, or Power Modes, is continuous
and glitch freein Auto Mode at all settings within the normal specified operating
conditions.

Theload is turned off when changing operating ranges, to avoid transients. The user
selects an operating range explicitly via arange select command at the beginning of each
test. The load does not change ranges under any other conditions, to avoid glitching.

4.7  Under Voltage

If the voltage decreases below 0.7V current may also decrease.

To prevent the UUT from going into afully on state at OV, the constant voltage can be set
which will turn the load completely off below this voltage. Thus, the exact turn on
behavior is fully programmable without any special operating modes.

4.8  External Modulation

The current can be modulated with an external analog signal. Thissignal is referenced to
the output common (the low side), and not isolated. The external modulation is controlled
by an enable bit that can be set by a software command.

49  Current Monitor

The output current can be monitored. This signal is referenced to the load negative input.
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4.10 Digital Input

An external logic level DIN is provided. The state may be measured. Timing
measurements may be made from Trigger In to Digital In or any DSO measurement. This
signal isreferenced to the load negative input.

411 Trigger Input

The load includes atrigger input to synchronize a programmed |load set step with external
devices. Thetrigger input is available from the chassis and not directly from the load.
This may be turned on or off under software control.

412 Trigger Output

The load includes atrigger output synchronized to a programmed set step, for triggering
external measurement devices, such as an oscilloscope. The trigger output is available
from the chassis and not directly from the load. This may be turned on or off under
software control.

413 OVPSReay

For compatibility with NH Research Powertest® automated power supply test systems, a
DPST relay isincluded on the load to connect the UUT input leads to an external OVPS.
Therelay contacts are rated for 5A maximum.

4.14 Parallel Loads

Loads can be paralleled in all operating modes, including Short Circuit Mode. Loads can
be software configured into logical loads. Load changes are synchronized via the back
plane and the on-board DSP processor. No specia hardware connections are necessary
for synchronization or current sharing.

4.15 Metering

4.15.1 Remote Voltage Sense | nput

Remote voltage sense input lines are provided to avoid errors in voltage measurements
due to drops in the main output cables. These sense lines must always be properly
connected.

4.15.2 DC Measurements

DC average measurements include voltage, current, power and resistance.
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4.15.3 DSO and Timing M easurements

A sampling Analog to Digital Converter is used for metering which allows the display of
waveforms similar to a Digital Storage Oscilloscope. The ADC may sample only the
voltage or current for the fastest sample rate. The ADC may multiplex between voltage
and current for slower simultaneous sampling of both.

The following measurements are available for Voltage and Current: Overshoot,
Undershoot, Rise Time, Fall Time, Settling Time, Hold Up Time, AC RMS, AC+DC
RMS, Trigger In Time, DIN State and Time

416 Protection Circuits

4.16.1 Over Current

In all operating modes, except short mode, current through the output FETs is limited to a
maximum level dightly higher than the maximum for that range.

4.16.2 Over Voltage

If voltage greater than maximum, the load will draw current and prevent the voltage from
rising. If voltage and power is exceeded, the load will go to short mode.

4.16.3 Over Power

If maximum power is exceeded the current will drop to limit maximum power, except
short mode.

4.16.4 Over Temperature

The unit shuts down when the temperature of the heat sink exceeds a preset limit, for
maximum safety and reliability.

The over temperature function protects the module from exceeding its maximum
operating temperature and thus damaging itself.

4.16.5 ReverseVoltage

Each FET has aninternal reverse parallel diode to short the output in the presence of a
reversed DC voltage input.

4.17 Port Configurator — Serial RS232 COM Interface

In the NHR Port Configuration Utility, you describe/re-describe to the software the seria
and Ethernet communication ports it has available for communicating with hardware
devices. The NHR Port Configuration Utility can only be used to configure/re-configure
the standard serial communications ports.
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The selected
communications port

The Online checkbox —|—>’

™ Orlire

The Offline Pass
Percentage field

Port Configuration

Mew Dell

== NHR Port Configuration Uility
Diagnostics  Help

1/0 Address IUBFE—UEFF 'I 4

ul

IRG |u=1 -| -4

Trigger Master <

Offline Pass Percentage 100
Cancel +

4.17.1 Toggling the Online/Offline mode.

With this checkbox unchecked, the software will run in the Offline mode, and will not
attempt to interact with any hardware devices. When the software isinstalled, its default

modeis Online.

Check or uncheck the online checkbox, as you require.

The I/O address range
dropdown

The IRQ value
dropdown

The Trigger Master
checkbox

NOTE: The Offline Pass Percentage field has no effect on stand-alone instruments.

4.18 ConfigureHardware

Pressing configure hardware will display a dialog that allows you to modify your

hardware configuration.

The NHR Configurator has two frames, the Supported Devices frame, and the Current

Configuration frame

: HHR Configurator - C:ANHRA\Support\D efault_cfg

File  Autofil  System  Help

—Supported Devices

—Current Configuration

DC Loads

Comd, 56K @192
Load

------ D Load 1 (MH Model 4212 Dynamic DC Lo

| W

Feady

cancel |

The Supported Devices frame contains the list of al NHR supported hardware drivers
installed on your PC. Thismay only list asingle devicetype like the NHR 4212 DC

Load or it may include other NHR supported hardware.

(2 72 %
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The Current Configuration frame shows the list of implemented device driversin the
Current Configuration file, usually named default.cfg. This configuration file can be
customized to meet your reguirements.

Y ou will notice that the hardware devices listed in the Current Configuration frame are
listed by logical names such as DC Load 1, with their more descriptive name in
parentheses following it. Thelogica names are how you will refer to this specific piece
of hardware from this point on.

4.18.1 Adding New Devices

If you hook up additional NHR supported hardware to the system (like a second |oad),
the use of the Search for Devices option in the Autofill menu of NHR Configurator isthe
recommended method for adding new hardware device drivers to the Configuration file.

%If' — 4182 Autofill — Online mode only
- The Search for Devices option oNLY works on NHR hardware devices
connected to the serial and Ethernet communication ports; and only whenin
Online mode. Using this method Configurator does most of the work for
you; it “autofills” much of the setup information that the software would
otherwise ask you to supply. It does this because the configurator can find,
and ask the NHR hardware devices about themsel ves.

Search for Devices

iNHR Configurator - C:XNHR SupportiDema.chg

File | Autofil System Help

Setup
Search For Devices
—_ -
T it Autafil A00W Dynamic AC I

Search for Devicesin the Autofill menu

4.18.3 Updating Device Firmware

The firmwareisreally software that “lives’ on a computer chip built into an NH
Research hardware device. Some of NH Research’ s hardware devices allow you to
update the firmware.

Since updating firmware is an interactive process, you can only update firmware while
on-line.

Right-click the name of hardware device you want to update — the hardware device menu
opens.

If the menu item Update Firmware is enabled, then the hardware device you right-clicked
can have its firmware updated; if the menu item Update Firmware is disabled then the
hardware device cannot have its firmware updated.

Select Update Firmware...
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HHR Configurator |

@ About to update firrmware of "DC Load 1 [MH Model 4212 Denamic DC Load]”.

Are pou sure?

Click the Y es button.

Thiswill take you into adialog that shows the current firmware version and if you press
“Update Firmware’, you will be prompted for the new .hex file. Once downloading is

begun, do not interrupt the process.

NH DC Load Firmware Update x|

NH Model 4212 Dynarmic DC Load Fimware |

— Current Firrware Yerzioh

MH Model 4212 Dynamic DC Load version 0.005000

[k Cancel
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419 NHRIVI Instrument Pand

The NHR VI Instrument Panel (referred to as the softpanel) can be started from the
desktop icon or the start menu in the NH Research program group.

The panel should look like this after loading...

i NHR DC Load - DC Load 1

Operating Modes Setup Macro Operation
Constant Curert Mode Voltage Range Curert Range IEH?HWI
@ s00.000 w2 4] [0.0008/ps 4| (® Exemal Curent Modulation Mode [30000v -] [ps60A ey
. Run Macro Program
E%”;a": -ZE:‘:T;E - =il |0.000Q/ns = C.) =0 .M°de = - IVDNEQE 5.8155. toae
- / - Bulk Resistance |4-167 ko 3 riemal | . Bdemal = a0y W {l

Constant Voltage Mode Tum-on Voltage |20 000w = @ Waiting for tigger
@ 20,00 & [0-000V/pa . @ Overvoltage Relay Engaged |07 [ Reset Al Loads |

() [7] Shor Creut Enable | Opertions... | | ITEENINEEEN|
Constant Power Mode Digital Outputs
@ 0.000% | |0.000W/ps a2 C‘) Maximum Power Point Tracking Mode " : b e e s i

) B 0.4 0.&
T e 25
; e

% N 4
4ssav “\‘|0100}; o
E3
1
Average Power |Res|slance

& s ol

AAAAL A

JELHJHJGM”LLL””

Important note: Some of the modes and features presented in screen shots
and text within this document may not be available with your particular load.

The soft panel can control many different load models, and the capabilities of
each load vary from model to model. |f a capability is not supported, the
feature will be disabled on the soft panel.

Please refer to the Specification section to determine the capabilities of your load model.

If there is more than one load in your configuration, the softpanel will adjust itself to
maximize the number of loads visible at one time. Depending on your configuration and
computer monitor, your softpanel may appear sightly different, but the operations remain
the same.
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e ;
@ NHR DC Load - DC Load LE‘Elﬂ_?_-J;

Operating Modes Setup Macro Operation
Constant Current Mode Voltage Range Cument Range |H“?“m|
@) s00.000 ma & 0.000A/us £ (__®) Bdemal Curent Modulation Made [30000v  ~] los60A  ~| e
) 5 Run Macro Program
Constart Resitance Mods _ (® LED Moce F e [T Remote -
(W iz.273 xa +| 0-000Q/ns v Bull Resigtance: |4.167 kO = Intemal © .__¢ Bdemal - ACCpl
@ Waiting for trigger
Constant Voltage Mode Tum-on Voltage |30_000v =
. = a a = — e —————————
Rl - 0 - 00OV =jjj 0-000V/ns = (__#) Ovenvottage Relay Engaged i [ Reset All Loads |
¢ W), 7] Short Circut Enable g 3y Engag: ‘ Operations... | | Reset All Loads
Constant Power Mode Digital Outputs
{_ ®0.000W = |0.000W/us = (™) Madmum Power Point Tracking Mode “ : e A e L R R
2
o i Vottage Currert
10 20 i 0.£
E AR T oz N1, u.E
’ X 4
LA [:::::]' 30 0 ‘[:Z%::]'x
~ [g.991 v - ~ | 0.s00 8 |-
DC VOLTS DC RMES 20
; | —0.5
Average Power -| | Resistance S|
o i R ERRT ' _________________@&
16.667 ms |= Digital Input & 5 o Y
l
DC Load 2 D Load 2 History
1a s 20 o =5 40
e A by e 1w vy =
N v " s
|;‘-,:a ' [eomal L ®
e | S
Il |Ava|age Power VJ | Resistance

-19

16_667 ms |= Digial Input & 3 % ¢ %

DC Load 3 DC Load 3 History

| 200 3o i
100 L 400 1 " \ i’ A 5

| L iy A 7

it e: sog || g > e < &
0.139 v | - 001z A | -

= s -

oL VOLTS

IAvalage Power '_l | Resistance * |

11.458 Ohms
!' T . T e
16.867 ms = Digttal Input 5 5 > |

Thetitle bar and side bars contain the logical name of the DC Load you are currently
controlling. This softpanel can control any number of physical loads, including NHR
loads of different types. Use the Control section to set the various features of the selected
load. To switch loads, simply click anywhere within the measurement or history window
of the desired load. Switching from one load to another does NOT affect the settings.
The Control section is automatically updated to reflect the state of the selected load.

The panel alows full control of the DC load. The pandl is divided into 8 sections.

4.19.1 Operating Modes Section

Operating Modes
Constart Cumrert Mode

C} 500.000 mi = |0.000A s : @ Extemnal Cument Modulation Mode
Cu::ngtarrt Resistance Mode @ LED Mode

(» 2273 xa = jj0- 0000/ s - Bulk Resistance ¢ -167 k0 :
CnFnstam Voltage Mode Tum-on Voltage (20.000V =
(__®) 20 000V *|l lo_ooovsua =

C ®) [ | Short Circuit Enable
Constart Power Mode

{ ®ilo_ooow 2lllo_o

L]

oW /s = [ ® Maximum Power Point Tracking Mode
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Thisisthe section used to control the principa operating characteristics of theload. This
load supports any number of modes enabled at atime. To enable amode, press the
corresponding switch. If all the switches are off, the load is off (high impedance). Inthe
sample above, Constant Current mode is enabled.

The measurement section of each load contains information indicating which modes are
enabled for the load, and which of the enabled modesis the active one. The text near the
left-hand measurement active LED indicates which modes are enabled: CC for constant
current, CR for constant resistance, etc. On the right-hand of the title bar the active mode
isindicated (note: not all load models support the reporting of the active mode):

@ CLLR DC Load 1 oo
40

20 [ E0 -E
vl "y 2 k1 g o

0.4 o
. ) . - \ q ; =:|
°. [71seswV %1l "."[o.z6a n I".2
The active mode is the mode that is the most restrictive of the current being drawn. It is
dynamic and will change based on the conditions present. For example, suppose you

have a 12V 100A source hooked up to theload. The following table shows afew
examples of how the various modes would interact.

Enabled Modes Active UUT Volts UUT Amps
Mode

CC at 50A CC 12 50

CR at 1ohm CR 12 12

CP at 1000W CP 12 83.33

CV at 10V CV 10 110

CC at 50A CR 12 12

CR at 1ohm

CC at 50A CR 12 12

CR at 1ohm

CP at 100W

CC at 50A CR 12 12

CR at 1ohm

CP at 1000W

CV at 10V

CC at 50A CC 12 50

CP at 1000W

CV at 10V

CP at 1000W CP 12 83.33

CV at 10V

CV at 10V CV 10 105

When the External Current Modulation Mode is enabled, the load will attempt to draw a
constant current proportional to the voltage on the External Current Control Voltage
input. When the input is at zero volts, the load will be set to zero amps; 10 volts equals a
current draw of 100% of the current range.
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Short circuit mode is higher priority than the other modes. If it is enabled the load will
go into short circuit mode regardless of the other modes that are enabled. Because of
this, activating the short circuit mode requires two actions. First, arm the mode by
checking the Short Circuit Enable checkbox. Second, click the button to the left of the
enable (the one with thered LED). The short will be applied for aslong as the button
remains down. Click the button again to release the short circuit mode.

The slew rate for each mode can be set and applies only when a programmed value is
changed. For example (assuming a 12V 100A UUT):

1) Theload issetin CR mode at 1ohm with a 1ohm/s slew rate; the load will be
drawing 12A.

2) Set theload to 20hms. The load will decrease the current from 12A to 6A linearly
over aperiod of one second.

When the slew rate is set to zero, the load will transition to the new state as fast as
possible.

NOTE: Slew rates do NOT apply when the load is reacting to a change in the UUT.

4.19.2 Measurement Section

w7 oz 0.4 1.E
R T TS
] B z
e vorTs T s
|A\ramge Power - | | Resistance v| |Jr| | |J
BTy e | R AAY. L:_LLLLLHLLH \/ HLLLH i 'a

1+ 2 3 4 5 8 7 &
a

15.667 ms (= Digttal Input 5

If enabled, the load will make measurements over a period defined by the aperture. To
reduce the effect of noise, increase the aperture; to make faster, less accurate
measurements, reduce the aperture. The aperture window is located in the lower-left
corner of the measurement section. Each load can define its own aperture size.

Each time a measurement is taken, the load will display the active voltage and current in
the analog gauges. Two additional measurements are available in the digital gauges. Use
the dropdown lists above each digital gauge controls to select the desired additional
measurements.

The amber LED in the upper-left corner flashes whenever a measurement is active. You
can click thislight to disable the measurements. Click again to re-enable.

The measurement history chart displays the past voltage and current measurements. Itis
ONLY updated when measurements are active. Depending on the number of loadsin
your configuration, there may not be enough screen space to display the history chart al
thetime. Inthissituation, the history chart shares screen space with the measurement
window and a*“+” sign will be visiblein the upper-right corner. Pressing the “+” button
will toggle between the measurement window and the history chart.

If the load supports Digital Inputs (DINS), the state of each input is displayed viaan LED.
When the LED islit, the DIN is high; when off, the DIN islow.

| vV /K] ]
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4.19.3 Setup Section

Setup
Voltage Range Cumrent Range

l6oo.o0ov ~|  [300004 |

Voltage Sense
Remaote

Intemal .+ Bdemal AC Col

{ = Owvervoltage Relay Engaged

This section sets up the load’ s operating ranges and controls whether the external senseis
enabled and whether the overvoltage relay is engaged.

The voltage and current ranges affect the operating range of the hardware. When either is
changed, the load will go to the off state, and the settings and slew go to their default
state for that range. Changing the range has the same effect as RESET.

Switching voltage sense to externa will cause the load to use the voltage present on the
external sense connector for all metering. If the external sense is not connected, you will
measure OV.

Important note: Internal Sense is not available on the 4212 |oads. This feature will be
disabled on the softpanel. If external senseis not connected, you will measure zero
volts. Please refer to the Specification section to determine the capabilities of your load

model.

Some load models support AC coupling and “remote” measurements. When remote is
selected, the load will disregard all voltage measurements and restrict its operating mode
to constant current. This allows external voltages to be monitored by the load
measurement circuitry without affecting the behavior of the load itself.

Selecting overvoltage relay engaged will activate the internal relay, which causes the
overvoltage input to be connected in paralel with theload. CAUTION: Thisrelay is
only rated for 10A. If the load is drawing more than 10A, the panel will prevent you
from engaging therelay. However, there is no additional protection and if you try to
draw more than 10A damage to the relay may result.

4.19.4 Operations Section

Operations

. - |
Capabilities... | Selftest |

| Advanced Properties... |

I Ocilloscope. . |
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41941 Reset

Pressing reset will reset the selected load and set all settings back to default. After reset,
the load will be off.

4.194.2 Reset All

This button will reset all the modulesin the panel to their default settings.

419.4.3 Capabilities

Pressing capabilities will display adiaog that allows you to see the minimum and
maximum settings for all values of the selected load for any range you choose.

}:"' NHR DC Load Information - DC Load 1

(|
(|
(|
(|

- Manufacturer Informaticn
~‘oltage Range 6.6 W
~\oltage Range 20.0 v
-‘oltage Range 66.0 W
-\ oltage Range 120.0 ¥
=} Current Range 120.0 A
: e Minimum Current = 0.000 A
Maximum Current = 120,000 A
Minimum Current Slew Rate = 6.000 ul/ps
Maximum Current Slew Rate = 12.000 &/p5
Minimum Voltage = 0.000 W
Maximum Voltage = 120.000 v
Minimum Voltage Slew Rate = 6.000 uV/us
Maximum Voltage Slew Rate = 12.000 V/us
Minimum Resistance = 150.000 mOhms
Maximum Resistance = 30.000 Chms
Minimum Resistance Slew Rate = 1.500 uChms/ps
Maximum Resistance Slew Rate = 3.000 Ohms/ps
Minimum Power = 0.000 W
Maximum Power = 6.000 KW
Minimum Power Slew Rate = 300.000 uW/us
Maximum Fower Slew Rate = 600.000 W/us
Minimum Pulse Width = 20.000 us
Maximum Pulse Width = 20.000 S
Minimum Measurement Aperture = 200.000 us
Maximum Measurement Aperture = 81.920 5
Mumber of DINs = 0
: - Number of DOUTs = 0
[#---Current Range 1.2 KA

The Manufacturer Information section contains useful data such astheload's seridl
number, hardware and firmware revision numbers, and date of last calibration.
41944 Seftest

Pressing self-test will reset the selected load then perform abuilt-intest. After thetest is
complete, a pop-up dialog appears informing the results of the test.
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4.19.45 Advanced Properties

Pressing advanced properties will display adialog that allows you to set properties that,
while rarely used, can be beneficial when operating the load.

From the dialog below, you can see that the advanced property dialog contains fields that
duplicate those found on the softpanel itself. When OK is pressed, the softpanel will
refresh itself to reflect any changes made within the advanced property dial og.

i B
DC Load 1 Advanced Properties [-EHJ

Load Cortrol l Macro Programming ]

— Slew Rates (Erter zero to specify the madmum slew rate)

Cument slew rate: i'lE.I}I}D AsuS
Resistance slew rate: |3.{}I}E Chms/uS
Voltage slew rate: ]12.E'I}E- Wius
Fower slew rate: |EE'D.I}DI} Wius

i~ Active Modes
W Enable CC mods {80.000 A
[w Enable CR mode |2I}E'.DDL" mOhms
[ Enable CV mode [120.000 v

[ Enable CP mode |0.000 W

[ Enable extemal constant cument modulation mode
—Voltage Sense

= |ntemal Sense {+ Edemal Sense

Advanced Regulation Settings

Fimmware Regulation Gain: 0.050 :_J Feset to default

[ Enable fast response time methods in CV mode

[~ Generate tigger on cumert, resistance, voltage or power change

Cancel |

ke

If an advanced property is disabled, that feature is not available on the selected |oad
hardware. The unique advanced properties are listed below.

4.19.451 Firmwar e Regulation Gain

Regulation gain is used to control the rate at which the load attempts to regulate based on
the loads measurements.

Thisvalueis the percent (expressed as a decimal such that 1.00 = 100%, 0.15 = 15%,
etc.) change the load will alow in each measurement sample while attempting to correct
an error between the set and measured value. Setting this value higher will make faster
corrections at the risk of oscillations.
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For example, if the regulation gain is set to 0.30, 30% of the difference between set and
measure will be done each sample. Therefore, the correction could look like this:

Programmed set = 10A CC

Sample 1: Internal set = 10.000A, measure 9.980A

Sample 2: Internal set = previous set + 0.3 * (10.000 - 9.980) = 10.006, measure 9.986A
Sample 3: Internal set = previous set + 0.3 * (10.000 - 9.986) = 10.010, measure 9.990A
Sample 4: Internal set = previous set + 0.3 * (10.000 - 9.990) = 10.013, measure 9.993A

4.19.4.5.2 Enable Fast Response Time Methodsin CV Mode

This property Controls the loop response rate of the load when constant voltage is the
active mode. When enabled, the load will increase the speed at which it adjusts the
voltage level. The fast loop response mode is more susceptible to oscillations.

4.19.4.5.3 Generate Trigger on Current, Resistance, Voltage or Power Change

When enabled, atrigger pulse will be sent on the communications line whenever a
current, resistance, voltage or power valueis sent to the load. Due to the design of the
softpanel, thiswill generate a continuous trigger pulse stream when enabled. The use of
this property is more practical when you are creating your own instrumentation software
using the supplied instrument driver.
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4.19.4.6 Oscilloscope

To display the oscilloscope panel for the selected load, press the Oscill oscope button.
When you do, this panel is displayed.

[=1 PowerScope - DC Load 1

RundStop - , Force Trlg W easire

RunOnce | Spectum |

T B o -]
i) Mie I ESI{?E;V Weartical|100 &/di =
L MathwF Ferge |
—_ pcepl | accpl
Low Pass | l—_|
High Pass | I—J
HighZ = 50 Okm
Pasition ITE
Seale| 1.000
Llnits1 &
vafBs = 'em [ soasa | ZomT [
Trigger ; Mouse Contrals— « Ii
Suefcelm Fliz Buto u‘ Z oo lei
Fosition {1/ 1L J = 15 I " Curzor 1 ol

Coupling | N;al (™ Curzor 2 u:Mli
Level E Slope Mode Clear Cursors 4 li

Cloze |

Operation of the oscilloscope panel is similar to atraditional scope. Itis, however,
limited to the capabilities of the load hardware.

4.19.5 Macro (Transient) Operation Section
Macro Operation

| Load | Edt | Store |

Run Macre Program
-

& Waiting for trigger

Macro programs are sequences of load settings which can be played back to create a
sophisticated pattern with precise timing. For example, if you want to create a0 to 10A
pulse 250uS wide then 1mS later a0 to 20A pulse 500mS wide you would press the Edit
button and create a sequence like this...
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DC Load 1 Advanced Properties

.Macn:u Programming

Enable Macro Mode [ ] Run Continuoushy

Macro Function Walue
Set Cument 0.000 A
Set Pulse Width 250,000 u5
Set Cument 10.000 A
Set Pulse Width 1.000 m5
Set Cument 0.000 A
Set Pulse Width 500000 mS
Set Cument 20.000 A
Set Pulse Width 20.000 us
Set Cument 0.000 A

[ Add ] [ Insert ] [Qelete ] [ Edit ] Mode: | Cument v

Lo I Cancel ]

If you want the sequence to repeat continuously, check the “Run Continuously” checkbox
and it will continually repesat aslong as the “Run Macro Program” button is pressed. If it
is not checked, the sequence will run once each time the “Run Macro Program” button is
pressed.

If the macro program contains await for trigger command, the sequence will pause at that
step and wait for a system trigger to occur. The “Waiting for trigger” LED will light and
a Force Trigger button will appear so you can manually generate the trigger should the
need arise.

The macro program requires the selected mode to be active in order to run. In the above
example, we created a Constant Current program. If constant current mode is not
enabled, a software fault will inform you that it must be enabled before the program can
be run.

When running the macro program, al settings are in effect. In this example, if the
settings look like this...
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Operating Modes
Constant Cument Mode

@ 0.000R 2| lo_000&/us

Constart Resistance Mode
L Bi|z_273 k0 2| lo_ooo@/us

¥

Constant Voltage Mode
{ ®iz0_000v 2l lo_0oovsus

Constart Power Mode
@ 500 . 000 *|| lo_oo0W/us

[ ® Exemal Cument Modulation Mode

{ ® LED Mode

Bullk Resistance 4-187 kQ
Tum-on Voltage (s0.000V

T ET

¢ ® [ | Short Circuit Enable

{_ ® Maximum Power Point Tracking Mode

...then the maximum power will be limited to 500W regardless of the current setting in

the transient program.

The Load and Store buttons allow you to save macro sequences and recall them for use at
alater time. Thefileformat isan ASCII file asfollows:

o Thefirst line indicates the active mode (“ Current”, “Resistance’, “Power” or
“Voltage’). Only thefirst letter isrequired (“C”, “R”, “P” or “V”).

0 Thefollowing linesindicate the desired commands and associated values.
Commands and values are separated by spaces or tabs:

o “Vaue’', orV, isthe“set” valuefor the active mode

“Slew”, or S, istherate of change for the value

o]
o “Dwell”, or D, isthe pulse width
o]

“Trigger”, or T, is used to indicate that the macro should wait for atrigger
before continuing execution. Thereisno “value’ associated with a

trigger.

A macro can contain up to 100 command/value pairs. Thisisthe sample defined above:

B Sample.txt - Notepad g@@

File Edit Format View Help

0.000000000
0.000250000
10.000000000
0.001000000
0.000000000
0.500000000
20.000000000
0.000020000
0.000000000
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4.19.6 Safety Section

(Note: depending on your monitor resolution, this section may be part of the Operations
pop-up dialog.)

On loads that support Safety Limits, pressing the “Limits’ button displays the Safety
setup page:

| DC Load 1 Properties
b 240

I Safety Limits

Control the safety limits of the load by entering appropriate values here.

I

Settings

Manc Current 24 000 A
Max Curert Tme  1.0005

Max Voltage 192,000 V
Max Voltage Time 100.000 mS

Min Voltage 118.000 V
Min Vaoltage Time H]-IZH}DD mS

Mz Power 35-1}[! W

Max Power Time E{PDI] 5

[
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Important note: Safety limits are not available on the 4212 loads. This feature will be
disabled on the softpanel Please refer to the Specification section to determine the

capabilities of your load model.

The safety setup page alows you to set safety trip points. In essence, you are defining a
“programmabl e circuit breaker” for current, voltage, and power. You will define avalue
and atime for each characteristic. Note, if you set the time value to zero, it will act as an
instantaneous fuse. That is, it will trip off the instant it sees a value that exceeds the
programmed setting. This often leads to false trips due to high frequency noise spikes. It
isusually better to set asmall (non-zero) timeto avoid false trips but still provide fast trip
response.

The safety trip agorithm mimics the behavior of acircuit breaker. Like acircuit breaker,
the algorithm will not be affected by noise and the trip point delay will vary with the
amount of overload. That is, the higher the overload, the faster the trip. The parameters
that can be set are the trip value and the time value.

42 of 46 rerar€



4212 DC LOAD USERS MANUAL

Here is the approximate trip point curve of the algorithm.

TripPoint
1000.0%
=
)
a
[T
& 100.0%
“afr 1
E s Tri Pt
[
10.0%
100% 200% 300% 400% 500% 600% 700% S00% O000% 1000%
Value (% of Trip Value)

For example, for a 10A maximum current safety trip point and atime value of 5 seconds:
If the load draws 20A (200% of trip value) it will trip off in about 3 s (65% of time value)
If the load draws 15A (150% of trip value) it will trip off in about 5 s (100% of time value)
If the load draws 12A (120% of trip value) it will trip off in about 9 s (180% of time value)

To set the load to default to the programmed safety limits, use the “ Save Safety Settings
as Default” button in the “ Save/Recall Settings” section.

4.19.7 Digital Output Section
Digital Outputs
1 2 3 4 3 L] T 8 5 10 11 12 13 14 13 18

'A‘ T
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Many NHR load models provide general-purpose Digital Outputs, useful for fixture
control. The state of the digital output matches that of the corresponding toggle switch.
To set the digital high, ssmply move the switch to its up position (as shown in #2 above);
move the switch to its down position for adigital low.

4.19.8 Stored States Section

(Note: depending on your monitor resolution, this section may be part of the Operations
pop-up dialog.)
Stored States - each entry stores all loads

“Mews - | Recall Delete

State 1 | Save |

As aconvenience, all load settings can be saved to the hard disk for later recall. You can
save as many different states as you have room on your hard drive (for all intents and
purposes unlimited). All load settings are saved including the transient program. Each
state stores the settings for all 1oads being controlled by the softpanel (one state saves al).

To save the current settings to a new state description
1. Set up al load settings as desired.
2. Select <New> in the " Stored States’ selection box.

Modify the description if desired (the default will be “ State #” which will be a
unique name).

4. Pressthe“Save’ button.
To recall asaved state

1. Sdlect the desired state to restore in the “ Stored States’ salection box. Inthis
example, “Full Load” was chosen.

Stored States - each entry stores all loads
| Full Load ~|| Recal || Delete |

State 2 Save

2. Pressthe“Recall” button. WARNING! The saved state will be restored and
become active immediately! If the state was stored with short circuit turned on, a
short will be applied as soon as you press recall.

44 of 46 rerar€



4212 DC LOAD USERS MANUAL

5. PROGRAMMING

5.1 General

NH Research provides an 1V I-compliant instrument driver with the softpanel, along with
support files for various popular development environments. The driver contains
functions for selecting, configuring, taking measurements from and controlling the
instrument.

Compl ete, context-sensitive help is provided for every method and property viaa
compiled HTML help file, NHRDCLoad. chm whichislocated in C. \ Pr ogr am
Fil es\1VlI Foundation\IVI\Drivers\ NHRDCLoad.

Samples are located in the C: \ NHR\ Sanpl es\ NHR DC Load folder.

5.2 Microsoft .NET Languages

Y ou use the IVI-COM instrument driver to control theload in a.NET program. Interop
assemblies are used in .NET environments, such as C# and VB.NET, to access COM
components. The necessary interop assembly is deployed and registered on the system
during software installation. The“Samples’ folder contains a C# program that illustrates
the use of the load driver in the .NET environment, as well as the source code for the
softpanel.

5.3 Microsoft Visual Basic 6.0

You usethe IVI-COM instrument driver to control the load in aVVB6 program.
References to COM drivers are used in VB6 to gain access to the load hardware. The
necessary driver is deployed and registered on the system during software installation.
The “Samples’ folder contains aVB6 program that illustrates the use of the load driver in
this environment.

5.4 National InstrumentsL abVIEW

A palette set providing direct access to each of the instrument driver functionsis included
with the software installation. NOTE: for LabVIEW to see the palette, you must copy or
move the NHRDCLoad folder located in C. \ NHR\ Sanpl es\ NHR DC Load\

LabVI EW i nstr. |i b intothe LabVIEW instrument sub-folder, which is usualy
located in C. \ Program Fi | es\ Nati onal [ nstrunents\LabVl EW

X X\instr.lib.

From a LabVIEW block diagram, traverse the Instrument 1/0 and Instrument Driver
menus to find the NHR DC Load paette. The “Samples’ folder contains several
LabVIEW samples, along with the source “vi” for the softpanel.

Alternately, a LabVIEW programmer can access the IVI-COM driver directly using
LabVIEW’ s support for ActiveX drivers.

| vV /K] ]
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5.5 National Instruments L abWindows/CVI

A function panel providing access to the driver is included with the software installation.
The “Samples’ folder contains a LabWindows program that illustrates the use of the load
driver in this environment. NOTE: depending upon where you install the files, you may
have to browse for the instrument function panel (NHRDCLoad. f p, usualy located in
C.\Program Fil es\I VI Foundation\IVI\Drivers\ NHRDCLoad) before
the sample will compile.
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