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SAFETY INSTRUCTIONS

Safety Symbols

This chapter contains important safety
instructions you must follow when operating the
RMX-4000/4002, and when keeping it in storage.
Read the following before operating the RMX-
4000/4002 to ensure your safety and to keep the
RMX-400x Series in the best possible condition.

These safety symbols may appear in this manual or on the RMX-

4000/4002.

AWARNING
ACAUTION

- @® > >

()]

Warning: Identifies conditions or practices that
could result in injury or loss of life.

Caution: Identifies conditions or practices that
could result in damage to the RMX-4000/4002 or
to other properties.

DANGER High Voltage
Attention Refer to the Manual

Protective Conductor Terminal

Earth (ground) Terminal
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ﬁ Waste Electrical and Electronics Equipment
(WEEE)

EU Customers At the end of the product life
cycle, all NI products must be disposed of
according to local laws and regulations. For more
information about how to recycle NI products in
your region, visit ni.com/environment/ weee.

Safety Guidelines

General Guideline «

& CAUTION

Do not place any heavy object on the
RMX-4000/4002.

» Avoid severe impact or rough handling that

leads to damaging the RMX-4000/4002.

Do not discharge static electricity to the
RMX-4000/4002.

Do not block or obstruct the cooling fan vent
openings.
Do not perform measurement at circuits directly

connected to Mains (Note below).

Do not disassemble the RMX-4000/4002 unless
you are qualified as service personnel.

The equipment is not for measurements
performed for CAT II, IIl and IV.
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(Measurement categories) EN 61010-1:2010 specifies the
measurement categories and their requirements as follows. The
RMX-4000/4002 falls under category I.

Measurement category IV is for measurement performed at the
source of low-voltage installation.

Measurement category lIl is for measurement performed in the
building installation.

Measurement category Il is for measurement performed on the
circuits directly connected to the low-voltage installation.

Measurement category | is for measurements performed on
circuits not directly connected to Mains.

Power Supply

AWARNING

100-120 Vac/ 200-240 Vac (90-132 Vac/ 180-250

Vac)

Frequency: 47-63 Hz

Power rating: RMX-4002: 250 VA Max
RMX-4000: 150 VA Max

The power supply voltage should not fluctuate
more than 15%.

Connect the protective grounding conductor of
the AC power cord to an earth ground, to avoid
electrical shock.

Fuse

AWARNING

Fuse type: T3.15 A/250 V

Make sure the correct type of fuse is installed
before power up.

To avoid fire, replace the fuse with only the
specified type and rating.

Disconnect the power cord before fuse
replacement.

Make sure the cause of a fuse blowout is fixed
before replacing the fuse.
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Cleaning the  Disconnect the power cord before cleaning.

RMX-400x « Use a soft cloth dampened in a solution of mild

detergent and water. Do not spray any liquid.

o Do not use chemicals or cleaners containing
harsh material such as benzene, toluene, xylene,
and acetone.

Operation o Location: Indoor, no direct sunlight, dust free,
Environment almost non-conductive pollution (refer to the
pollution degree descriptions below)

o Temperature: 0 °C to 40 °C
o Altitude: Up to 2000 m

o Transient Overvoltage on the main supply is
2500 V.

(Pollution Degree) EN 61010-1:2010 specifies the pollution degrees
and their requirements as follows. THE RMX-4000/4002 falls under
degree 2.

Pollution refers to “addition of foreign matter, solid, liquid, or
gaseous (ionized gases), that may produce a reduction of dielectric
strength or surface resistivity”.

e Pollution degree 1: No pollution or only dry, non-conductive
pollution occurs. The pollution has no influence.

e Pollution degree 2: Normally only non-conductive pollution
occurs. Occasionally, however, a temporary conductivity caused
by condensation must be expected.

e Pollution degree 3: Conductive pollution occurs, or dry, non-
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipment is
normally protected against exposure to direct sunlight,
precipitation, and full wind pressure, but neither temperature nor
humidity is controlled.

Storage ¢ Location: Indoor
environment Relative Humidity: < 80%

e Temperature: =10 °C to 70 °C
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Disposal . . .
Waste Electrical and Electronics Equipment

E (WEEE)

— EU Customers At the end of the product life

cycle, all NI products must be disposed of
according to local laws and regulations. For more
information about how to recycle NI products in
your region, visit ni.com/environment/weee.
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Power Cord for the United Kingdom

When using the RMX-4000/4002 in the United Kingdom, make
sure the power cord meets the following safety instructions.

NOTE: This lead/appliance must only be wired by competent persons.

&WARNING: THIS APPLIANCE MUST BE EARTHED

IMPORTANT: The wires in this lead are colored in accordance with the
following code:

Green/ Yellow: Earth OE

¢ O
Blue: Neutral Ontft
Brown: Live (Phase)

As the colors of the wires in main leads may not correspond with the
colored marking identified in your plug/appliance, proceed as follows:
The wire which is colored Green and Yellow must be connected to the
Earth terminal marked with either the letter E, the earth symbol @ or
colored Green/Green and Yellow.

The wire which is colored Blue must be connected to the terminal
which is marked with the letter N or colored Blue or Black.

The wire which is colored Brown must be connected to the terminal
marked with the letter L or P or colored Brown or Red.

If in doubt, consult the instructions provided with the equipment or
contact the supplier.

This cable/appliance should be protected by a suitably rated and
approved HBC mains fuse: refer to the rating information about the
equipment and/or user instructions for details. As a guide, a cable of
0.75 mm?2 should be protected by a 3 A or 5 A fuse. Larger conductors
would normally require 13 A types, depending on the connection
method used.

Any exposed wiring from a cable, plug or connection that is engaged
in a live socket is extremely hazardous. If a cable or plug is deemed
hazardous, turn off the mains power and remove the cable, any fuses
and fuse assemblies. All hazardous wiring must be immediately
destroyed and replaced in accordance to the above standard.

11
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ETTING STARTED

This chapter describes the features and functions of the
RMX-4000/4002, including the front and rear panel
appearance, panel installation and connection types. Use
the Tutorial section for quick access to step-by-step
instructions on the main functions.

12
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Main Features

Description The RMX-4000 and 4002 are multichannel
programmable DC electronic load mainframes.
The RMX-4000 mainframe can hold two load
modules, while the RMX-4002 can hold four. The
flexible module configuration allows the
mainframes to either sink multiple loads
independently or large loads when used in
parallel.

The RMX-400x Series supports four operation
modes: constant current (CC), constant voltage
(CV and CV+CCQ), constant resistance (CR) and
constant power (CP). Constant current and
constant resistance mode can operate in either
static or dynamic mode.

14
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Feature Overview e

Flexible operation with removable load modules
Multiple independent isolated channels

High performance, up to 5-digit resolution

High slew rate enabling a high response speed
High capacity when frame linked

You can use different load module types in the
same mainframe

Dedicated parallel mode
Supports rack mount installation (RMX-4002)

Supports frame link connections, with up to
four slave units

Color LCD display

120 different sets of programmable sequences
Accurate load simulation using sequences
Four panel setups

USB flash drive support

Interface

USB
RS-232C
LAN

15
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Series Overview

The RMX-400x Series comprises of two different mainframes: the
RMX-4000 and the RMX-4002. The mainframes differ by the
number of load modules that can be accommodated. The

RMX-4000 has two load module slots, while the RMX-4002 has four.
There are four different load module models, the RMX-4003, RMX-
4004, RMX-4005, and RMX-4006.

RMX-4002 Mainframe
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RMX-4003 RMX-4004 RMX-4005 RMX-4006

RMX-4000 Mainframe
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RMX-4003  RMX-4005

The four different load module models each differ in the amount of
current, voltage and power and the number of channels that the load
module can accommodate. The procedures in this manual will be load
module model independent unless specifically stated. Below is a table

16
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showing the basic differences between each load module model. For
detailed specifications, refer to page 334.

Load Module Channels Power (W) Current (A) Voltage (V)

CHL/R Range

(Low/High  Low/High

Range)
RMX-4003 2 100/100 2/20 0-80
(200 W x 2)
RMX-4004 2 30/(25/250) 5/4/40 0-80
(30/(25/250 W))
RMX-4005 1 (35/350) 7170 0-80
RMX-4006 1 (35/350) 1/10 0-500

17
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Package Contents and Accessories

The RMX-400x electronic load has a number of standard and
optional accessories. For more information, visit the National
Instruments website at ni.com or consult your authorized
distributor for details.

Standard Description

Accessories

Power Cable Mains power cable (region dependent)
(28 AWGx3(C, 125V/10A,1.8 m)

CD ROM Contains RMX-400x Series User Manual, Programming
Manual, and USB Driver

Load Cables 2Xred, 2X black (per load module)

Sense Cables 1X red, 21X black (per load channel)

Options Description

RMX-4003 Load Module

RMX-4004

RMX-4005

RMX-4006

Optional

. Description
Accessories P

786533-01 RMX-400x Rack Mount kit (handle only)
182238-01  RS-232C Cable (gF-gF serial cable, 1m)
182238-02  RS-232C Cable (9F-gF serial cable, 2m)
182238-04  RS-232C Cable (9F-gF serial cable, 4m)
184125-01  USB 2.0 Cable (Type A to Type B, 1m)
184125-02  USB 2.0 Cable (Type A to Type B, 2m)

18
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GTL-249

Frame link cable

19
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Measurement Overview

The RMX-400x Series has several operating modes that are
completely configurable. All the modes have customizable

Go/NoGo limits,
protection limits.

range limits, timers, slew rates, alarms, and
For parallel loads, there is a dedicated parallel

configuration mode. You can create programs and sequences to

create tests.

Function Description
Constant Current In constant current mode, the load module sinks a
Mode (CQ) constant amount of current, regardless of the

voltage.

Constant Voltage
Mode (CV)

Under constant voltage mode, the voltage remains
unchanged, regardless of the current.

Constant
Resistance Mode
(CR)

In constant resistance mode, the resistance load
will remain unchanged as the voltage and current
remain proportional.

Constant Power
Mode (CP)

In constant power mode, the load module ensures
the power consumed is constant.

Programmable
Sequences (Prog.)

The load module supports programming
sequences with up to 120 memory settings in
12 programs with 10 sequences.

Sequences (Seq.)

Use sequences to create load profiles to accurately
simulate a load. You can create sequences for each
channel.

Group Unit Mode

Group Unit Mode enables the RMX-400x
mainframes to use load modules (of the same
type/rating) easily in parallel. Use parallel mode
in conjunction with CC or CR modes. You cannot
use CP and CV mode with this mode.

20
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Front Panel Overview

LCD display

NATIONAL
INSTRUMENTS ~ RMX-4000

—)
F3
@)

— F—
) (=)

Function keys

System Keys

F1
LOCAL

\—~

—
(e ) ([
S&— &——

=& &=

Selector
Knob
Number Pad
. i) Operation
® )6 keys
USB input S ON / STBY @ Power
LCD display 320 by 240, TFT LCD display.

Function keys

Access the menu functions on the

C] ~ C] bottom of the display.
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System keys LOGAL Use CHAN/LOCAL to select the

load channel. Use LOCAL
combined with the shift key to
activate/deactivate local control

(during remote control via the
interface or frame link
connections).

LOGAL Brings up the

@ Channel Menu.

@@ Activates local

control mode during
remote control via
the interface.

Accesses the Program, Sequence, or
OCP automation menu.

@ Accesses the File menu.

UTILITY Brings up the Help menu and
utility menu.

UTILITY Accesses help for
the last function
/key pressed.
—— Activates the
Utility Menu.

22
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o) Enters numerical values or
save/recall presets (P0-P9).
Number pad

&Note

P

PO Number values.
PO -
+ IIjl;sets numbers PO

CAL. Decimal point and Calibration key.

CAL. Decimal point.

“ Activat librati
@+ m(;gga es calibration

Calibration mode is not supported. Refer to your
distributor for calibration needs.

LOCK Clears current values. Alternate
function locks the keys and selector
CLEAR
knob.
LOCK Clears the current

lue.
—\ Locks all keys and
@ selector knob.

USB Input

042 USB flash memory slot.

23
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Selector Knob Selects operations and
increase/decrease values.

When turned left or
right, moves the
cursor in menus or
changes the selected
item or value.

When pressed, acts
as the Enter key.

Operation Keys Saves and recalls preset settings
and values.

Press in combination with the
number pad to recall or save
presets PO-P9.

@ Inactive.

Active. Use in
PRESET combination with
the number pad

and/ or shift key.

e

Press to recall a

PO
+ channel preset.

Hold to save a
channel preset.

Press to recall all
-

channel presets.

Hold to save all
channel presets.

24
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Use the shift key to access alternate

@ functions assigned to select keys.
You also can use the shift key to
toggle between coarse and fine
control mode when used in

conjunction with the selector knob
to adjust parameters.

Inactive mode.

use the shift key to
access the Local and
Utility menus.

Coarse control
mode.

@ Active. When active,
(== +

Fine control mode

-

@ Confirms selections.
@ Turns the current load/channel on

Load is off. (unlit)

o
=
@ |
l=a)
-

Load is on. (orange

LoAD on || light)
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Power Turns the unit on or to standby

mode.

Standby mode.
GON / STBY @

On.
ON / STBY

ON / STBY

26
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Display Overview — Mainframe

- — Mainframe
2N Al | Status
Panel
A Value 80.00 V
B Value 80.00 V
Main Curr Limit 40.00 A Current
— SPEC — .
Screen Slow Operation
EXT Channel
80V Status
main Pane|

?ﬂiﬂi—cl\lhl |||\

F1 F2 F3 F4 F5

Mainframe Status The Mainframe Status Panel displays the

Panel Mainframe interface, programs, and alarm status.
FRM USB
SEQ ﬂﬁﬂl
Framelink Alarm
status
Load Interface
type status
Frame Link FRM Indicates Frame Link is
Status turned on and that the

FRS mainframe is set as either
a master (FRM) or slave
(FRS) unit.

27
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Load Type LOAD

LOAD

PROG
PROG

SEQ
SEQ

Indicates whether a
Sequence (SEQ) or
Program (PROG) is
turned on. If not, LOAD
is displayed as default.
When any Load type is
running, its icon turns
orange.

Interface Status |RS232

GPIB

UsSB

Displays which interface
type is set.

Current
Operation
Channel Status
Panel

28

Generally displays the current channel’s status.

Channel

Go/NoGo

Channel Control

Menu —BuEl

Mode

Response Speed

Voltage Range

Channel CH1-

CHS8

*CHx
CHxS
CHxP

Displays the current
channel.

* = independent mode
S = Group Channels
Sync mode

P = Group Channels
Parallel mode
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Mode Displays the current mode.
CCL CC Static Low Range
CCH  CC Static High Range
CCDL  CC Dynamic Low Range
CCDH CC Dynamic High Range
CRL CR Static Low Range
CRH CR Static High Range
CRDL  CR Dynamic Low Range
CRDH CR Dynamic High Range
CVL CV Static Low Range
CVH  CV Static High Range
CPL CP Low Range
CPH CP High Range
Go/NoGo SPEC  If Go/NoGo is on, SPEC
is displayed.
Response Slow In CV mode, the Slow or
Speed Fast Fast response speed is
shown.
Channel EXT When Channel Control is
Control set to External, EXT is
displayed.
Voltage Range Displays the current setting’s
voltage range.
Menu Shows the current menu.
main = Chan menu
conf = Chan->Configure menu
s_edit = Chan->Seq.Edit menu
file = File menu
s_loop = Chan->Seq.Edit->Loop
menu
Main Screen Main display screen.

29
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Menu Icons

F1-F5

The F1-F5 function keys control
each menu icon.

30
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Rear Panel Overview

RMX-
4002

USB-B_.
terminal

USB-A_~
terminal

Power switch, Channel Control,
Frame Control 1,2—— Power Socket, Fuse 1~8

RMX-4000

j\u/m)m/m)]

—

USB-B _~
terminal

USB-A ]
terminal

,ﬂ @:Q @ @@ Channel

Control, 1~4

Power S:Nitch,
Frame Control 1,2— Power Socket, Fuse

Go/NoGo G0 /NG ouTRUT The Go/NoGo Output
Output terminal outputs a pass
(high)/fail (low) voltage for
each channel.

2
1O

o
o
o
o
o
0
o

\

00000000 |
L J

Refer to pages 67 and 318 for
details.

4@(/(
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RS232 port ressee The RS232 port is used for
remote control connections.

RS-232C: DB-9 pin male

Refer to page 312 for remote
control details.

LAN port o Ethernet port for controlling
(D the RMX-4000 remotely.

USB-A (host)/
USB-B (device)
port

o~ Like the RS232 port, the
USB-B (device) port is for
remote control. The USB-A
(host) port is reserved for
power delivery 5 V only. If
you use the USB-A (host) as a
USB flash memory slot, do
not set the interface to USB.

=

Refer to page 104 for interface
details.

32
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Frame Control
Port

FRAME CONT

(D N i 1

112

I
O

M= il

[} O

The Frame Control port is for
Frame Link connections.
Mainframes are daisy-chained
together. There are two Frame
control ports:

1: Slave
2: Master

Connection type: MIL 20-pin
connector.

For frame link connection
details, refer to pages 61 and
315.

Power Switch

External Power Switch

Power Socket/
Fuse

The power supply socket
accepts the AC mains Voltage.
The fuse holder is below the
power socket.

Power: 47-63 Hz
Fuse: T3.15 A/250 V

For fuse replacement details,
refer to page 321.

33



INSTRUMENTS'

WNATIONAI.

RMX-400x Series User Manual

Channel Control
port (1-8)

CH CONT1

LI
ooooog

1

Each channel has a dedicated
channel control port to enable
external monitoring and
control. The channel control
port has six wire sockets that
are screw-less and self
clamping,.

Required wire gauge:
24 AWG

For connection or
specification details, refer to
pages 63 and 313.
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Front Panel Overview — Load Module

TN e cuncioos SRV 0N
LED display
Static/
Dynamic
R / Key
RIL A/B Key =)
Display Key ) (rom Slave Knob
Load Key — Short Key
A 'z
V Sense L O @ V Sense R
N
Terminals il Terminals
e —ElEElEE Er—
753@5(:3 ol T
L
LED display 2 x 5-digit custom LED display.

Right/Left Key

R/L

or

A/B Key

Use the L/R key to switch between
the right and left load channel on a
dual-channel load module. Use the
A/B key to switch between A and
B Values for single-channel load

modules.
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Display Key Alternates the display output on
BISIZWANEN | the load module.
NN Current
[EYERERNR Voltage

Load time

Load Key Activates the load for the active
channel. (right or left/ A or B)

Left Voltage Use the voltage sense terminals
Sense )l when you need precise
=2, measurements, to compensate for

voltage drops across the main
terminals caused by the load wires’
resistance.

zight Voltage /\ Tt is automatically activated when

ense

r connected to a DUT.

—  MAX
(S— 80V DC )

The voltage difference between the
DUT and load voltage should not
exceed 2 V. Otherwise, you will get
an incorrect measurement for the
voltage. (Applicable to all models.)
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Negative right side of a load can draw
Terminals Left differing amounts depending on
the load module specifications.

Positive and — =l The terminals for both the left and
g|g
L= " )

Positive and ==
Negative - m For two-channel load modules, the
Terminals Right =% 7 left terminals are for the first
channel, and the right terminals are
used for the second channel.

On single-channel load modules,
the left terminals are the lower (-)
potential terminals, while the right
terminals are the positive (+)
potential terminals.

Static/Dynamic The STATIC/DYNA. key manually
STATIC/ ) .
Selector Key switches the load from static
(manual) to dynamic.
Dynamic loads are supported in
only CC and CR mode. For more
information, refer to pages 69 and
72.
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Slave Knob (Load)

Use the Slave Knob to edit and vary
parameters for the active channel
on the local load. Depending on the
mainframe setup, the Slave Knob
updates either the load only
(locally) or both the local module
and mainframe*. You also can
configure the Slave Knob to display
measured or set values on the local
load module**.

*For more information about knob types,
refer to page 233.

**For more information about the Slave
Knob, refer to page 237.

Short Key

SHORT

Use the SHORT key to short circuit
the active channel manually on the
local active load. When a load is off,
the SHORT key toggles the short

key type.
You can set the Short key to enable

or disable in the configuration
setting.

Load on: Pressing or holding the
SHORT key shorts the load,
depending on the short type
selected.
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LED Display Overview — Load Module

il ve
.. . sAaw

of

CCVCRCP Disp. GO ,’,’
tatic Dyna. Short R-ON

(Dand@

Channel Display

R .. L Leftand right channel indicator.

5-digit display.

= CH Indicates the channel number
ONVIONNN '~ B
Channel Number ] '
Indicator L-ON

L-ON Indicates whether the load is
active on the load module for
dual-channel load modules.

ON Indicates whether the load is on
for single-channel load
modules.
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@ Mod The Mode Indicator LEDs indicates the current
°% " mode or settings on the active channel(s).

AB CCCVCRCP Disp. GO
LR Static Dyna. Short NG
A o B Value A or B for a single-channel load

module. Applies to CR, CV, CP, and CC
static mode only.

Indicator

CcC Constant Current Mode (CC) mode
activated.

cv Constant Voltage Mode (CV) mode
activated.

CR Constant Resistance Mode (CR).

CP Constant Power Mode (CP).

Disp. Display is shown on dual-channel load
modules when both left (L) and right (R)

channel information is displayed.

Press the Display button repeatedly to
show information for both channels.

GO Lights up when Go/NoGeo is activated
and the load passes the Go/NoGo limits.

L or R L orRlights up when you select the left
or right channel.

Static Lights up when in Static mode.

Dyna_ Lights up when in Dynamic mode.
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Short Lights up when a load is shorted.

NG Lights up when Go/NoGeo is activated
and the load fails the Go/NoGo limits.

@ and @ \V/@) The Unit Indicators display the current
Channel Unit AW unit.
Indi
ndicators v Voltage
Q Resistance
A Current
w Power
S Second
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Installation

This chapter describes how to load the load modules, install the
optional rack mount kit, and determine each channel number.

If you need to move all installed devices to another location,

disassemble the modules first, then reassemble the modules after
moving to the desired location.

Load Module Installation

A To avoid static electricity, use appropriate anti-static
WARNING ok practices.

Module The RMX-4000 and 4002 can accommodate two and

installation four load modules, respectively. Module loads can
have one or two channels. Load module installation
is the same for both models.

Steps 1. Ensure that the mainframe is —
turned off from the rear panel. nl 'E
Disconnect the power cord.

2. Slide the module onto the rails of an empty
load slot.
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3. Use the supplied screw to attach the module to
the load slot under the load terminals.

4. Install any additional modules as described
above.

5. If there are any empty slots, install the
supplied panel cover (National Instruments
part number 63FP-AG106501). The panel cover
improves safety and increases air flow.
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6. Use the supplied screws to attach the panel
cover(s) over the load slot.

N
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Rack Mount Installation

Background You can use the RMX-4002 in a standard 19 in. rack
mount enclosure with the optional rack mount kit
(National Instruments part number 11EL-20040201).
Each unit requires a rack height of 4U with a 1U
space for ventilation top and bottom. The rear of the
rack mount enclosure must be free of obstruction to
allow heat to dissipate from the mainframe(s).

Steps 1. Attach the rack mount brackets as shown below
using the supplied bolts.

RMX-4002

2. Insert the RMX-4002 into a standard 19 in. rack
enclosure with at least 1U of space top and
bottom for ventilation.
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Channel Number

Description

46

The slot a module load occupies on the mainframe
chassis determines the module load channel
number. There can be one or two channels per slot,
depending on the load module type.

The RMX-4000 has two slots; the RMX-4002 has
four slots. Channel 1 is the farthest away from the
main display panel, and channel 8 (RMX-4002) or
channel 4 (RMX-4000) is the closest to the main
display panel.

As shown in the following figure, the RMX-4002
has all four slots occupied with the RMX-4003,
RMX-4004, RMX-4005, and RMX-4006 load
modules (LM), respectively. The RMX-4003 and
4004 have two channels per load module; the
RMX-4005 and RMX-4006 have only one. The
channel determination is:

LM1: CH1, CH2; LM2: CH3, CH4; LM3: CHS5;
LM4: CHe.

g m— — T — S ————— [ 1 E
AN e 7 Q s
=S 0|2E 0|25 0| Ol exes
| ||[{=%e_eB°)( 't efn”)||'EEn_f3 )| i )| 23S L
Wll§zzr 86883 |||
S| s ey e el s iR RS S

! I I I
CH1 CH3 CH5 CH6 Main Display
CH2 CH4 Panel
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Power Up and Self Test

Panel Operation 1. Connect the power cord
to the power socket.

2. Turn on the external N =
power switch. E —C I

3. Hold the power button @
on the front panel to

turn on the power.

The power button turns
from red (standby) to
green.

& Ensure that the power outlet has a ground socket. The
WARNING power outlet has a ground connectionif it is a
three-socket type.

When turned on, the Mainframe performs a self-
test. The self-test checks the system, followed by
any attached channels.

A NOTE When the mainframe and slave firmware versions are
not identical, the following message appears on the
mainframe: “The firmware will be updated, please
access to website www.ni.com to confirm the
firmware version.”
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Initial System Success
CH1 Success
CH2 Success
CH3 Success

CH4 Success
CH5 Success

When the system check happens, the load modules
display each channel as it is checked, then display
the current mode.

4. If any System checks fail, power down the
load and reinstall the appropriate load
module(s).

5. To turn off the load, on J STEY
hold the power button

for a few seconds.

The RMX-400x mainframe
returns to standby mode.
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Load Connections

Precautions and Procedures

Introduction

The RMX-400x series supports several load
configurations for flexible operation:
e Single DUT, single load
e Single DUT, parallel load
e Multiple DUTs, multiple loads
e Multiple DUTs, multiple mainframe loads
e Single DUT, parallel mainframes

The RMX-400x series also supports a number of
different control methods and interfaces. The
connections used are described here:

e Frame link
e Channel control
e Go/NoGo

Wire Gauge
Considerations

Before connecting the RMX-400x series, you must
consider the wire gauge. Load wires must be large
enough to resist overheating when a short-circuit
condition occurs, as well as maintain good
regulation. The size, polarity, and length of a wire
are all factors in determining if it can withstand
short circuiting.
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Wire Selection

Wires must be large enough to withstand a short
circuit and limit voltage drops to no more than 2 V
per wire. Use the table below to help make a
suitable selection.

AWG Max Current (Amp)
24 7.64
22 10.0
20 13.1
18 17.2
16 22.6
14 30.4
12 40.6
10 55.3

Load Line
Inductance
Considerations

When using the RMX-series, you must consider
the voltage drop and voltage generated due to
load line inductance and current change. Extreme
changes in voltage may exceed the minimum or
maximum voltage limits. Exceeding the maximum
voltage limit may damage the RMX-400x series.

To determine the voltage generated, use the
following equation:

E=Lx(AI/AT)

E = voltage generated

L = load line inductance

A 1= change of current (A)

AT = time (us)
You can approximate load line inductance (L) as
1 uH per meter of wire. (A1 / A T) is the slew rate
in A/us.
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Current
AN
™
Al :
I N\
] : >
Voltage EGATJI time
A I
T
E
Min.V |F—-- -4
N\
4
time

The diagram above shows how changes in current can
affect voltage.

Limiting Load You can reduce load line inductance by ensuring

Line Inductance  load wires are as short as possible and twisting
positive and negative load wires together. You can
limit current change by limiting the slew rate when
switching.

A twisted pair is shown on any connection
diagram where you should twist the load wires

together.
) (o)
- - Programable
DUT Electronic
+ + Load

Programable
Electronic
Load

Programable
Electronic
Load
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Load Module The RMX-400x series supports single and dual-
Considerations  channel load modules.

Single-channel load modules have one bank of
negative terminals and one bank of positive
terminals. Each terminal pair has a 40 A capacity.
For higher loads, you can wire each terminal in
parallel to increase capacity.

Dual-channel load modules have one bank of
positive and negative terminals for each channel.

Single-Channel Load Dual-Channel Load
Module Module
Single channel Left channel  Right channel
N — N \f ¢
= = (=)
© c
1]
L= et + [l | W
Q {0}
Connection Follow the procedure below for all load

connections.

A Ensure that power is off from the load and the DUT
CAUTION before making any connections.

Steps 1. Carefully lift the terminal covers.

2. Connect the positive (+) terminal on the load
module to the DUT high potential output.

3. Connect the negative (-) load terminal to the
DUT low potential output.
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i

4. Close the terminal cover securely. Ensure that
the wires are secured properly and the wires
are not exposed when the cover is in place.

& Ensure that the wires are tied or twisted together to
WARNING prevent noise and inductance.

& Ensure the polarity is correct before proceeding with
CAUTION ‘ ; ;
any connections. Using the wrong polarity could result
in reverse voltage damage.

ugum

l
«ll

Ensure that the input voltage does not exceed
specifications. Exceeding the voltage specifications
could result in damage to the instrument.
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Remote (Sense) Connection

Background The electronic load modules have two voltage
sense contacts: Vsense + and Vsense -. You can use
voltage sense to help compensate for long cable
length. The longer the cable, the higher the
potential resistance and inductance; therefore, a
short cable is best. Twisting the cable can help
reduce induced inductance, and using the Vsense
terminals compensates the voltage drop seen
across the load leads, especially leads with higher
resistance. This is useful when used in CV, CR, or
CP mode.

A Vsense + must have a higher potential than Vsense -.
WARNING

Connection The diagram below shows how you can connect a
DUT using voltage sense. Note that the sense wires
are also twisted pairs.

Twnste
Pa|r

Single Channel

Load Module
TW|sted
Pair
A The wire gauge for the sense wires should be no
Note smaller than 16 gauge.
Input The voltage sense terminals must use a wire gauge

of 16 to 14 (diameter 1.29 mm - 1.63 mm).
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Remote Sense
Terminal
connection

The voltage sense terminals use a screwless clamp
connector. You must open the clamp prior to
inserting a wire. Use a small screwdriver to push
the clamp release mechanism, as shown below.
Insert both wires, then release the clamp
mechanism.

V sense (_

Single-Load Connections

Dual Channel
Load Module
Connection

You can use a dual-channel load module to sink
two loads concurrently.

Dual channel
Load Module

Single Channel
Load Module
Connection

On a single-channel load module, the left terminals
are both negative (-), while the right terminals are
both positive (+). Note that this also applies to the
voltage sense terminals.

Single Channel
Load Module
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For loads exceeding 40 A, you must use both
positive and both negative terminals in parallel.

Single Channel
Load Module

DC Connection

For purely DC operation, you can connect a
resistor and capacitor in parallel to the electronic
load to reduce oscillation. The capacitor and
resistor values depend on the load settings.
Ensure that the capacitor ripple current is within
allowable limits.

( Dual channel
- Twisted - ual channe
but + l L Load Module

Low Voltage
Connection

56

Using the load with low voltage loads is generally
limited to over 1 V (load module dependent). To
support low voltage loads, you need an auxiliary
power supply to boost the voltage to a range
suitable for the load.

Precautions:

e Take into account the combined power of the
load and auxiliary power supply.

e Make sure the auxiliary power supply can
provide enough current.

e Take into account any noise or irregularities
from the auxiliary supply.
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&WARNING

The diagram below shows a typical connection.

Load Module
+

Using an auxiliary power supply may induce reverse
current. The RMX-400x Series has reverse voltage
protection. For details, refer to the protection section
on page 92.

- Auxiliary
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Parallel Load Connections

Parallel Load When the power output of a DUT exceeds the

Modules power rating of a channel or load module, you can
use the channel terminals, load modules, or
mainframes in parallel to dissipate more power
when used in CC or CR mode. Each channel sinks
the amount of current specified. The total power
sunk is the sum of all channels/modules. The
amount of power can vary from each channel. For
example, if CH1 is 25 A and CH2 is 20 A, the total
current sunk is 45 A. Parallel loads are supported
for both static and dynamic loads (refer to page 90
for a description on parallel dynamic loading).
Note that you must use the same modules when
operating the parallel.

The RMX-400x series also features a dedicated
parallel configuration setting known as Group
Unit. When Group Unit is turned on, you must use
load modules of the same type and rating in
parallel for CC and CR mode. Refer to pages 80
and 221 for more information.
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Parallel Load (7
O Single Channel
+ Load Module
% _
O Single Channel
_ + Load Module
DUT \\—/ Y,
t 7
O Single Channel
+ Load Module
N\ _
(
o Single Channel
+ Load Module
\ % ),
& You must use the same load modules in parallel.
Note
Parallel Loads You also can connect RMX-400x series mainframes
Using Frame Link in parallel. When using a frame link connection,
Connections there is a delay between the master and slave.
Refer to page 61 for details
Master
DUT —_
D I
Slave
DUT -
oo
Slave E
DUT L] NN
3
oo =
Slave
DUT -
)
Slave
DUT —_ —
—
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Multi-Output The RMX-400x series also can sink a number of

Power Supply loads concurrently from multiple DUTs or sink a

Load number of loads from the same DUT (that is, a
multiple output power supply).

P 7
= Twisted O L Eua(;(')\f/llagnlel
i oa odule
+ Pair +
\_/
5 - M)
8 ‘ Twisted I
= +| Pair +
g \" Y,
3 a
2 = Twisted - Dual channel
= - L
E 4 Pair + Load Module
= U/
= ()
= Twisted - R
+ Pair +
— N\ )
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Frame Link Connection

Background

Frame Link
Connection

Frame link control involves connecting multiple
mainframes using the frame link connections. You
can connect up to four slave mainframes to the
master mainframe. You can use the first
mainframe (master) to control the other slave
frames. There is a delay time of 2 ps between the
master and first slave mainframe, and 4 us, 6 ps,
and 8 s to the second, third, and fourth slave
mainframes, respectively. The connectors used are
standard MIL 20-pin connectors. For pin
arrangement, refer to page 315. The frame link
cable (part no. GTL-249) is an optional accessory;
refer to page 18 for details.
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The first mainframe connected is the master frame;
any additional frames are slave units. The ribbon
cable connects to the master from connector 2, and
the slave from connector 1. Each successive slave
unit is connected in a cascading manner the same
way.

Ensure that the mainframes are turned off before
connecting the ribbon cables. Push the cable into
the frame link connector. Ensure that the arrows
line up. The latches close when the connection is
complete. To remove, pull the latches out, and the
connector comes out.

Insertion \e L[] -!&v_\ VF!E!N

=

Removal ol JTTae/ \o I J TIae/

- /L AN

TG |

A Ensure that all the mainframes are off and
WARNING  gisconnected from mains power before connecting.
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Channel Control Connection

Background The Channel Control connecters are on the rear
panel of each mainframe. There are two channel
control connectors for each load slot, one for each
channel, if applicable. Use the channel control
connector to externally:

e Turn on/off loads.
e Supply a reference voltage.

e Monitor the load input.

For further details on channel control and the
interface, refer to pages 100 and 313.

The Channel Control input/output pinout is shown

below.
(6} +15V Output
[5k Load On i
i (4% EXT VREF npu
(3] V MON
(2] jl MON Output
[1H—J{GND
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External Voltage
Connection

AWARNING

Load on
connection

64

The external voltage reference input must be
0-10 V.

EXT VREF

Twisted External
Pair Voltage

GND

| Billolllls)

Ensure the external voltage reference is stable and has
low noise. The External Voltage should be no more
than 10 V.

You can use an external voltage of no more than 12 V.
More than 12V may damage the load.

To turn a load on, you must apply an active low
voltage (0-1 V) across Load On (pin 5) and GND
(pin 1). Similarly, you must apply an active high
voltage (4-5 V) to turn a load off. The Load On
input must be TTL.

Load On

voltage

GND

(6]
o T
i % TTL input
(2]
1]
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Voltage and The Voltage Monitor Output (VMON) and Current
Current Monitor  Monitor Output (IMON) output the load input
Output voltage and load input current as a percentage of

rating current/voltage, where 0 V = 0% rating and
10 V =100% load input rating voltage or current.

The voltage monitor output is across pins 1 and 3,
and the current monitor output is across pins 1 and
2. Pin 6 outputs a +15 V reference voltage.

The following diagram shows the voltage and
current monitor output pin configuration.

6] +15V
(5} Reference voltage
i % V MON
(2] | MON L Voltage/PMonitor
[ GND - @
Current Monitor

Connector The channel control connector is a screwless clamp

Connection connector. You must open the internal clamp
mechanism before you can insert a wire. To open
the internal clamp, push the button above the wire
socket. To close, release the button. Ensure that at
least 10 mm is stripped from the wire. The
diagram below shows the wire insertion

procedure.
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A All connections to the channel control connector must
WARNING  ;ge 5 24 AWG wire gauge.
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Go/NoGo Connection

Background The Go/NoGo port is a 15-socket port. Each
channel has a dedicated line for a Go/NoGo
output. The ports are open-collector with active
high (30 V) indicating a pass and active low (1.1 V)
indicating a fail (an alarm). The Go/NoGo
terminal is a DB-15 female.

For more details on the Go/NoGo interface, refer

to page 318.
7~ ) Go/NoGo Enable

CH8 Go/NoGo o1l CH4 Go/NoGo
CH7 Go/NoGo 831 CH3 GoiNoGo
CHB GoNoGo — A SN iz Go/NoGo
CH5 Go/NoGo ©

e CH1 Go/NoGo

GND / Q@Jg\ GND
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Operating Mode Description

There are four basic operating modes: constant current (CC),
Constant Resistance (CR), Constant Voltage (CV/CV+CC) and
Constant Power (CP). All channels operate using any of the modes.
Each mode has a number of configurable options including slew
rate, levels, protection modes, Go/NoGo and extensive save
options.

Constant Current Mode

Background In Constant Current Mode, the load units sink the
amount of current programmed. Regardless of the
voltage, the current stays the same. There are two
ranges in CC mode: High and Low. There are two
main modes in CC mode: Static and Dynamic. You
can use static mode for stability tests and dynamic
mode to test transient load conditions.

Go/NoGo is supported for both High and Low
range as well as Static and Dynamic mode.

CC Mode

Load Current

4

Load Input Voltage
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Range

There are two selectable ranges for constant current
mode: high and low range.

Low range has a higher resolution, but a lower
range. If the current exceeds the Low Range, you
must use High range.

Static Functions

Static Mode:
Single Channel
Load module.

Static mode tests the stability of the voltage output
from a power source. Single-channel load modules
can have two current levels: A (A Value) and B (B
Value). A and B have the same range. Pressing the
A/B key on the module load cycles through the A
and B states. Alternatively, the mainframe can
select the A or B Value.

Dual-channel load modules have only one current
level (A Value) per channel in static mode.

CC Mode: Static

Current

Slew Rate (rise) Slew Rate (fall)
A Value

B Value

| | N\
Time 1 " Tinde 2

Dynamic
Functions

70

Dynamic load functions allow you to set load
levels (Level 1 or Level 2), load time (Timer 1 or
Timer 2), and the slew rate (rising or falling).
Depending on the settings, the load switches
automatically between levels 1 and 2.

You can use dynamic loading for charge discharge
cycle testing, and so on.
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CC Mode: Dynamic
Current

Level 1

Level 2

! ' ! > Time

"Timer 1" Timer 2 ' Timer 1

Slew rate

The slew rate is the rate at which the current
increases to a set level. There are two slew rates:
rising slew rate and falling slew rate. In CC mode,
the slew rate is defined as A/uS.
Slew Rate
Current

Slew Rate (rise) Slew Rate (fall)
Level 1 A/uS AluS

Level 2

I : > Time
Time 1 Time 2

As shown above, the rising and falling slew rate
need not be the same.

Go/NoGo

Using Go/NoGo, you can set the Center, High, and
Low voltage limits for both Static and Dynamic
modes. You also can set a delay time of up to

1 second.
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CC Mode: Static:Go/NoGo
Current

\l
Load ’\\
Current
NoGo \) \ NoGo
NN X
7

Voltage
L
é S
CC Mode: Dynamic:Go/NoGo
Current
Level 1 §\\\\\\\T
%\\\'
Level 2 :“ %\ +
\ NoGo
AN > Voltage

MO
ubIH

GO is specified as between the Low and High Go/NoGo
limits. NoGo is specified as outside the Go/NoGo limits.

Constant Resistance Mode

Background In constant resistance mode, the load units linearly
sink current and voltage to match a set resistance.
CR mode has two values (single load modules),
two ranges, and rising and falling slew rates. Like
CC mode, constant resistance mode supports both
dynamic and static loads. As with the other modes,
Go/NoGo is supported.
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CR Mode

Load Input

Voltage
’ es'\s\a“oe
&

A\ 4

Load Current

Resistance Range There are two ranges: high and low. The low range

is for low-voltage ranges, while the high range is
for high-voltage ranges. The current range always
remains in high range, regardless of the selected
resistance range.

Static Functions

For static mode, single-channel load modules have

A/Brange two resistance levels, A and B Value. A and B have
the same range. Use the A/B key to switch
between these resistance levels. Dual-channel load
modules have only one resistance level, A Value.

CR Mod
Single Load oce
Module
Load Input
Voltage %q'o\‘)e 3
e
a2
>
Load Current
Dynamic CR mode supports Dynamic loading. Dynamic
Functions load has two resistance levels (Level 1 and 2), and

two timers (Timer 1 and 2) to switch between the
resistance levels. You can set rising and falling slew
rates to determine the speed at which the load
switches between load levels.
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CR Mode: Dynamic
Resistance

Level 1

Level 2
— — — >Time
Timer 1" Timer 2 Timer 1

Slew Rate The rising and falling slew rate (A/uS) determines

the speed at which the load levels change from A
to B Value (static mode) or from Level 1 to 2
(synamic mode) and vice versa.

Go/NoGo Go/nogo is also supported. You can set center,
high, and low limits as either percentages or
voltage values. You also can set delay time of up to
1 second.

CR Mode: GO/NOGO

Load Input NoGo

Voltage NN
res® NoGo

AN
7

Load Current
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Constant Voltage Mode

Background

In constant voltage mode, the load units sink
current while keeping the voltage constant.

Single-channel load modules support two values
(A Value and B Value) and have an adjustable cut-
off current limit. Dual-channel load modules have
only A value.

You also can set response speed to fast (Fast) or
slow (Slow). The response speed relates to the
current response’s slew rate.

Go/NoGo functionality is also supported either as
a percentage or as a current value.

CV Mode
N
Load
Current
AN
7
Load Input
Voltage

Voltage levels

You can set two voltage levels: A and B (single
channel load module).
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Voltage CV Mode
N
A value U
B value
> Time
CV+CC When using CV mode, you can set a current limit

for CV + CC mode.

When the voltage input is greater than A Value
(load voltage), the channel operates in CV mode if
the input current is less than the current limit.
When the input current exceeds the current limit,
the channel operates in CC mode.

When the voltage input is less than A Value (load
voltage), current stops flowing.

CV + CC Mode

Current Limit o
Input Current

AN
7

Load Input
Voltage
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Response Speed You can set response speed to fast or slow. The
load module specifications determine fast response
and slow response. Slow response speeds are
suitable for large loads, as quick current changes
induce induction that can cause large voltage
drops. The RMX series tries to rectify any voltage
drops. However, if voltage drops are too large,
they may cause the load to go into oscillation.
Large voltage drops that line voltage induction
causes may damage the machine.

Range Fast Slow
1kHz 100 Hz
Go/NoGo Go/nogo testing can be with either current

(Ampere) values (High or Low) or percentage
values (Center, High %, or Low %). You also can
set a delay time of up to 1 second.

CV Mode: GO/NOGO

NoGo
<§ — High
Load
Current g\ \\& Low

NoGo

> Voltage
Load
Voltage
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Constant Power Mode

Background In constant power mode, the load units ensure a
constant power load for the power supply.

Single-channel load modules support two values
(A Value and B Value) and have an adjustable cut-
off current limit. Dual-channel load modules have
only A value.

Constant power mode can operate in high or low
range.

Constant power mode also supports Go/NoGo
functionality as either a percentage or current

value.
CP Mode
Load Input
Voltage
AN
Va
Vb
—) Load Current
la Ib ’
Power Levels You can set two power levels: A and B (single-
channel load module).
CP Mode
A Value

B Value .
----------------- —) Load Current
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CP+CC When using CP mode, you can set a current limit
for CP + CC mode.

When the constant power current is less than
current limit, the channel operates in CP mode.
When the constant power current exceeds the
current limit, the channel operates in CC mode.

High/Low Range There are two ranges: high and low. The how
range is for low power ranges, while the high
range is for high power ranges.

\%
CP Mode
High range
A, A
Low range
Go/NoGo Go/nogo testing can set high and low current

limits as a value (in amperes) or as a percentage.
You also can set a delay time of up to 1 second.

CP Mode

Load Input
Voltage

No
Go !

GO\ NoGo

—) Load Current
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Group Unit Mode

Background Use the Group Unit menu to configure load
modules of the same type and rating as a single
unit when used in parallel. This eliminates the need
to configure each channel individually.

Group Unit is supported under only CC and CR
mode.

Group Unit has three configuration settings: Total
Unit, Group Mode, and Display Mode.

Total Unit This configuration setting sets the number units to
be used in parallel and enables or disables the Total
Unit mode.

Group Mode The Group Mode setting determines how the
current levels/resistance values are set when used
in parallel. There are two settings: para and sync.

The para setting allows the all the parallelized load
modules to be operated as a single large load
module.

Sync mode allows the settings of a single unit to be
synchronized across all the other parallelized load
modules.

CCExample Consider three load modules set to CC mode in
Parallel.

In CC mode, the total current for all units is the
sum of each unit.

Total I =i+ 12+ 1x
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For example, to set a total load current of 90 A, the
current level setting in para mode would be 90 A,
while it would be 30 A sync mode.

Para Mode Sync Mode

usB
LCAD

Levell
Level2
SlewRate £ 0.80 A/uS

Levell

Level2 Gt

SlewRate £ 0.80 AuS
SlewRate & 0.80 A/uS
Timer1 0.025 mS
Timer2 0.025 mS

SlewRate & 0.80 AuS
Timer1 0.025 mS
Timer2 0.025 mS

g | [oree] o]

CR Example When used in CR mode, the equation for
equivalent resistance for all parallel loads is:

1 1 1 1
=—t—+—
Rey Ri R: Rn

For example, if two load modules have a set
resistance of 100 Q each, the equivalent resistance
of the load modules would be 50 Q. The Level
setting in para mode would be 50 Q, and 100 Q in
sync mode.

Para mode Sync mode

Levell C Levell
Level2 000 o Level2 E
SlewRate £ 0.40 AUS SlewRate £ 0.40 AUS

SlewRate & 0.40 AuS SlewRate & 0.40 AuS
Timer1 0.025 mS Timer1 0.025 mS
Timer2 0.025 mS . Timer2 0.025 mS
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Display Mode  Display mode determines what units are displayed
on the local load modules: V/I, V/W, I/W, and S.
You can control the displayed units through only
this menu.

Run Program

Background The program function on the RMX-400x Series
supports a total of 12 programs at any one time,
with 10 sequences to each program. You can chain
up to 12 programs. The program function can
create several go/nogo tests.

Group Mode does not support Run Program (refer

to page 80).
Program A program sequence is a single load test. A
Sequence program is a battery of each of these tests run in

succession. Each sequence loads the settings for
each channel from memory mata (memory MXXX).
The memory data stores settings such as the
operating mode and range for each channel. Each
sequence loads all channels at the same time, unless
programmed otherwise. Sequences for each
channel run synchronously.

A Sequence Sequence Sequence
001 002 003
CH5 CHS5 Active = Off
CH4 [
CH3 |
CH1 |

S T
> Time
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Each sequence has several configuration options
that apply to all the channels equally.

Sequence Item Description

Memory Loads the channel settings for
each load module.
Range: Moo1-M120

Run Sets the running configuration for
the current sequence. You can skip
the sequence, run it, or run
manually only.
Range: Auto | Skip | Manual

On-Time Sets the Sequence Run On-Time
Range: 0.15-60.0s

Off-Time Sets the sequence off-time
Range: Off | 0.15-60.0's

Short-Time Sets the sequence short-time.
Range: Off | 0.15-On-Time

P/F-Time Sets the sequence Pass/Fail time
Range: Off | 0.1 5-(On-Time+Off-
Time)-0.15

Short Channel Selects which channel is shorted

during the sequence
Range: CH1-CH8

Program Sequences are run sequentially to create a program.
There are 10 sequences in each program.

st Rz Ro e fofofrRefofe
(PO1)
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Program Chain

Go/NoGo Results

Program no. —
Sequence no.

Channel -

84

If you want less than 10 sequences in a program,
you can skip any additional sequences.

BESHBREORR
(PO1)

Sequence 2 and 3 are skipped.

You can chain any of the 12 programs to create a
program chain. Unlike program sequences, you
don’t need to run program chains sequentially in
numerical order. You can chain any program to any
program. You also can chain programs into an
infinite loop to continue a program indefinitely.

2z el f Rofef e Rl
Chain

Above, a program chain running sequences out-of-
order.

If you have configured go/nogo limits, the
pass/fail results for each channel are displayed for
all sequences and programs.

PROG
Channel
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Sequence

Background Use the sequence function to create high-
resolution load simulations. You can configure
each sequence to create a unique load profile to
accurately simulate loads in real time. Sequences
are applicable for only CC (Static) and CR (Static)
modes.

& Note: Do not confuse sequences with the sequences

Note used to create a program. They are not the same, and
you cannot use them interchangeably. You cannot use
sequences (SEQ memory) in programs, and programs
cannot load Sequences.

Load Profiling The sequence function can simulate a load to a
high resolution. Each channel can change its load
sink within 25 us - 60000 s per point
independently. When used in parallel, you can set
multiple loads concurrently to simulate the loads
placed on multiple output power sources.

The following diagram shows a DUT load profile
at start-up.
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Points

Loop

86

You can use up to 120 points with each sequence.

Each point can have a different duration, slew
rate, and value.

You can insert or delete a new point at any stage
of a sequence. Any new point you insert has a
value averaged from its neighbors as default.

VS Sequence — Points
Value f-—-——-------——- -+t ---F-
oe--
) __ [ N
L}
’ .
. > Time
- o e <+ w0 © ~
= ¢ e T L L =
S c = £ £ ¢ <
5 © o) S © © e}
o o o o o a o

A new point inserted after Point 3.

You can program sequences to loop a number of
times starting from any point in the sequence.

Sequence - Loop

§ = — g —— — — go———
] N ] N
[] ’ (] ’
Value |- —— -
[] ’ (] ’
] ’ ] ’
RN QR —— —_— R 1 T [ 1 —
] ' ] ’
[] ’ [] ’
U (] ! (] AN H
> Time
— N ™ <
= ¢ e T
£ = £ =
(o] (o] (o] (o]
o o o o

From Point 3, the sequence is looped two times.



NATIONAL

INSTRUMENTS'

RMX-400x Series User Manual

On End Of Segq.
function

Trig Out

If you program more than one sequence on the
mainframe, the On End Of Seq. function holds the
load current (of the selected sequence) to a
designated value until all other sequences finish
running.

End Of Seq. Example

A
End Of Seq. = 1 Amps
Seq. 1
[}
« 8
Seq. 2 '-g 5
c 3
w g
Seq. 3 2}
> Time

In the example above, sequence 1 holds the load
current at 1 A at the end of its sequence until the
last sequence finishes. Sequence 2 is the longest
sequence, and as such the End of Sequence setting
is not applicable. Sequence 3 is turned off after its
sequence has finished (0 amps).

The Trigger Out function allows a trigger
sequence signal to be output from a channel via
PIN 4 on frame link connector 1 when using
sequences. The Trig Out function is in the Channel
Duration menu.
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CHA1
Valuep— - - s T m—————-
| |
—_— == R ———————————
|
T > Time
T 4
=09 e ! L L
£, E!E &, &
S | © s ! © S , ©
a |, o ol a o, o
i ! i
: Triggér Sequence :
Trig L e
Out
> Time
As shown above, a trigger sequence signal is output
for every rising edge point.
Trig In The Trigger In setting allows a sequence to start

Channel Duration
Time Setting

88

after a trigger (Trig Out) is received via the frame
link connector. The Trig In setting is for frame
linked mainframes.

The Channel Duration Time Setting feature allows
the point time duration of one sequence to be
imported by another sequence. If the receiving
sequence does not have enough points, more are
created (without values).

For example, the sequences for CH1 and CH2 are
shown below. CH1 has a total of six points with
long durations, while CH2 has only two points,
looped five times. The points from CH2 are also
significantly shorter in duration.
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CH1
Value,F——— ————————————————————
> Time
T o e P LR
c c c € c c
o] o] ] [e] [e] o]
o o o o o o
CH2
Valueg-----—-—-——--"-"-"-"""-"-"-"-"-"-"-"-"-"-"—"—-
:1:[ TITITTTT e
c e
o O
o o

The following figure shows the resulting sequence
when CH1 imports CH2. CH1 imports the

duration time settings and number of points from
CH2, but not the value data.

CH1 import CH2

Value.]i - - - - - -—

> Time

Point1
Point2
Point1
Point2
Point1
Point2
Point1
Point2
Point2

Point1
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OCP Test Automation

Background

The OCP Test Automation function creates an
automatic test to test the over current protection of
power supply products. Refer to page 189 for
operation details.

This test finds when the over current protection of
a power supply is tripped and returns the
measurements for the voltage and current when
the over current protection was tripped. The
RMX-400x series also has a user-defined OCP
setting in the event that the power supply OCP
fails.

The diagram below shows an example of the OCP
Test Automation function.

Von

Voltage

. ocp S
oCP -
Voltage. . . . . .

-

:Cunent‘:\; B
S

- 7 ‘ g ]

Start

Cuirent

‘ ;;.]'Délay WE Step : ‘A_._EV()ltage ‘
% . _ ;Current-

Time . © Current : L‘-"‘M._ .
- F : - o x“—»,. o

Step .

Time -

. <2Hz
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Parallel Dynamic Loading

Background The RMX-400x Series of DC electronic loads
support parallel dynamic loading. This means that
when the load modules of a mainframe are
connected in parallel and set to dynamic mode,
they can perform dynamic tests synchronously
following the same clock. Under dynamic mode,
load current or resistance is pulsed between two
preset levels. When used in parallel, you can test
higher powered outputs. This ability gives the
RMX-400x Series the flexibility to perform dynamic
tests over a wide range of power outputs.

For connection details, refer to the Parallel Load
Connections section on page 58.

The diagram below shows how two load modules
can sink a higher load when used in parallel under
dynamic mode.

Total load

Load 2 -.—-r-—-——— P——-T-————

] — [ ————

& You must use the same type of load modules operated
Note in parallel.
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Configurations Description

There are several configurations for the RMX series, including
protection modes, operating configurations, and file system
configurations. This section describes what the configurations are
for and how they are relevant to different operations.

Protection Modes

Background The RMX-400x Series includes several protection
modes: over current protection, over Voltage
protection, over power protection, under voltage
protection, and constant power protection.

The protection modes are useful to protect both the
load modules and the DUT(s). You can set a buzzer
to notify when a protection setting is tripped.

When a protection feature is activated and tripped,
the load unit displays an alarm. The mainframe
also displays an alarm. When an alarm is tripped,
the load stops sinking current/voltage. There are
three over load protection settings: on, off, and
clear.

OCP Level
OCP Setting
OVP Level

OVP Setting
OPP Level
OPP Setting
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When a load unit is operating in CR, CV, or CP
mode, the unit may need over current protection to
prevent excessive current being set. Over current
protection stops the load from sinking more current
than its recommended limit, which can damage the
unit.

CV Mode: OCP CR Mode: OCP

<

<

|
|
|
|
no®_A
|
|
|
|
— |
OCP level

CP Mode: OCP

|
I
I
I
I
|
I
Power |
|
I
I

Over Voltage
Protection

OCP level

Over voltage protection limits the amount of
voltage sunk. If the OVP trips, the RMX-400x series
load stops sinking voltage.

CC Mode: OVP CP Mode: OVP

<

OVP level
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Over Power
Protection

Reverse Voltage
Protection

Under Voltage
Protection

Constant Power
Protection

Use over power protection to limit the amount of
power sunk. When OPP is tripped, power ceases to
be sunk.

Reverse voltage protection prevents reverse voltage
damage to the RMX-400x Series up to the specified
rating. When reverse voltage protection is tripped,
an alarm tone sounds until the reverse voltage is
removed.

Refer to the specifications for more details.

Under voltage protection turns off the load when
the voltage drops below a set limit.

Constant power protection prevents excessive
power draw.

Operating Configurations

Background

CCVrange

9%

There are operating configuration settings for the
following: CC Vrange, Von Voltage, Von Latch, CH
Cont, Independent, load D-Time, Response
settings, Step resolution settings, and Short settings.

Use CC Vrange (refer to page 201) to set the voltage
range as high or low for CC mode. CC voltage
range depends on the load module specifications.
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Von Voltage

Output

Von

I
I
I
}
I
PEL Load 1
I
I
I
I
I
|,

Von voltage is the voltage limit at which the load
starts to sink current. There are two operation
modes for Von voltage -- Von latched: on and Von

latched: off.

Latched: off sinks current when Von is tripped, and
continues to sink current even if the voltage drops

below the Von voltage.

Von latched: off sinks current when Von is tripped,
but stops sinking current when the voltage drops
below the Von voltage setting.

\ Von Latch: ON

> time

vV Von Latch: OFF

1

Output

PEL Load

time

As shown below, when Von latch is set to off, the load
module starts to sink current when the Von-voltage
limit is tripped. It stops sinking current when the output
drops below the Von voltage limit.

vV Von Latch: OFF - Start

Output

Von

PEL Load

> time

time

\% Von Latch: OFF - Stop

Output

Von

PEL Load

> time
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Short When short mode is on, the load unit can simulate a
short circuit.

You can set shorting individually for each channel
when programming sequences.

Use the short key to initiate a short circuit
manually. You can us it at any time during an
operation. It does not affect the settings. After a
short circuit finishes, the load unit resumes the
previous operation.

You can set the short key to toggle or hold. When
pressed in toggle mode, shorts are toggled on and
off. When pressed in hold mode, you need to hold
the key to short the load.

é A short circuit may trip a protection mode if too much
Note current is sunk.

CHCONT Channel Control. When channel control is
activated (external), you can use it to monitor the
load voltage and current output as well as turn
loads on or off remotely from the channel control
(CH CONT) connectors on the rear panel.

For more information about channel control, refer
to external voltage control on page 100.

Independent Use the independent setting to control the load
modules independently from the mainframe.
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Load D-Time

Response

Step Resolution

Use load delay time to delay activating a load (up
to 10 seconds) after pressing the load key.
However, the load delay time setting works for
only loads initiated manually or when the RMX-
400x series mainframe is configured to auto load
(refer to page 226) at run time.

The Response setting sets the bandwidth of the
load to 1 kHz (normal) or 100 kHz (fast). The
Response setting is particularly important for
limiting startup current.

For each channel, you can configure the step
resolution for the current, resistance, voltage, and
power setting. The step resolution refers to the
coarse adjustment step resolution of these settings.
You cannot configure the fine adjustment; refer to
page 213 for details.

For example, if the step resolution for CCH (CC
high range) is 0.5 A, you can increment the

resolution in 0.5A steps:

8.0€2>8.5¢29.0¢2>95
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The step resolution parameters apply to the
following:

CCH Step — CC high range

CCL Step —CC low range

CRH Step - CR high range

CRL Step —CR low range

CVH Step —CV high range

CVL Step —CV low range

CPH Step - CP high range

CPL Step - CP low range
Step Resolution The step resolution range depends on the load
Range module and the range:

Max resolution: Module dependent
Min resolution: Module dependent
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Short Key When short mode is on, the load unit can simulate a
short circuit.

You can set shorting individually for each channel
when programming sequences.

Use the short key to initiate a short circuit
manually. You can use it at any time during an
operation. It will not affect the settings. After a
short circuit has finished, the load unit resumes the
previous operation.

You can set the short function ON or OFF. When
set to ON, the short key is enabled. When set to
OFF, the short key is disabled.

You can set the short key to toggle or hold. When
you press the short key in toggle mode, shorts are
toggled on and off. When you press the short key in
hold mode, you must hold the key to short the load.

You can use the Short Safety to set the short
operation mode. When set to ON, you must use the
short function in the case of Load ON. When set to
OFF, you can use the short function directly.

929



W7 NATIONAL
¥ INSTRUMENTS RMX-400x Series User Manual

Channel Control

Background Use external channel control with the Channel
Control connectors. Each channel control connector
can activate each load, monitor voltage and current,
and has an external voltage reference input. The
voltage and current monitors output 0-100% of the
rated current/voltage as a voltage of 0-10 V.

‘\;‘Yw%__\
V7%
=0

FERN\ESR A
\s-\g/ 4
AN=

External Voltage A voltage reference of 0-10 V represents 0-100% of a

Reference load module’s rating voltage/current. As shown
below, the external voltage reference and the rating
voltage/current have a linear relationship. Varying
the reference voltage between 0-10 V changes the
voltage/current setting accordingly.

External Voltage Control

N

100%
Voltage/
Current
Setting
(Percent
Rating)

00/0

v

ov 10V
External Voltage

100
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To determine the Percent Rating (voltage or current
load input), use the following formula:

External Voltage

Load Input = IO(V)

x Rating VorA

where Rating V or A is the load module’s rating
voltage/current.

You can monitor the load current input externally
using the IMON pin of a channel control connector.
The IMON pin outputs a voltage of 0-10 V to
represent the input current as a percentage
(0-100%) of rating current.

Current Monitor

N
10V
Current
Monitor
Output
ov >
0A Rating current

Load Input Current

To determine the Current Monitor Output (IMON),
use the following formula:

Load input current y
Rating A

IMON = 10V

where Rating A is the load module’s rating current.
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Voltage Monitor Like the load input current, you can monitor the
input voltage externally with the channel control
connectors. The channel control connector VMON
pin outputs a voltage of 0-10 V to represent the load
input voltage as a percentage (0-100%) of the rating

voltage.
Voltage Monitor
N
10V
Voltage
Monitor
Output
ov
ov Load Input Rating voltage
Voltage

To determine the Voltage Monitor Output
(VMON), use the following formula:

Load input voltage o
Rating V

VMON = 10V

where Rating Vis the load module’s rating voltage.
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Turning On the
Load

To turn on a load, set the Load On input to On
(active low). To turn off a load, set the Load On
input to Off (active high).

When you turn on a load from the channel control
interface, you can turn off the load from the
mainframe, the local module, and via remote
control. However, the opposite is not true; when
you turn off a load using the channel control
interface, you cannot turn on the load via the
mainframe, the local module, or via remote control.

For connections and configurations, refer to pages
63 and 313, respectively.
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Interface and System

Interface
Background The RMX-400x series supports RS232, LAN, and
USB remote frame control. The series supports
only one type of connection at any one time. For
more information about remote control, refer to the
National Instruments website at ni.com or contact
your local distributor about the RMX-400x series
programming manual.
For connection options and configurations, refer to
the following options.
RS-232 configuration Page 251
RS-232 pin connection Page 312
USB configuration Page 253
Configuring Ethernet connection Page 253
File System
Background The RMX series can save and recall several data
types for each channel:
e DPresets
e Memory
e Setup

e SEQ (Sequence)

You can save and recall all data types to internal
memory or save them to a USB flash drive. Each
channel has its own dedicated memory for each
data type. Thus, you can save and recall files for
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each channel and data type.

Preset Data You can save preset data into 10 memory slots for
each channel. Preset data contains the mode,
range, CV response speed, and Go/NoGo settings.

Internal Format PO-P9
External Format 400X_XX.P

Preset Contents Preset data contains the following data:

CHAN ¢ Mode e  Static/dynamic
e Range ¢ CVresponse
speed
Go/NoGo e SPEC test e Entry mode
e High e Low
e  Center
Memory Data Each channel can save up to 120 different Memory

data types (M001-M120) into internal memory.
Memory data contains general channel settings,
and you use it when programming sequences. You
can store memory data both internally and
externally to USB. Preset data and Memory data
store the same contents.

Internal Format M001-M120
External Format 400X_XX.M
Memory Memory data contains the following data:
Contents
CHAN e Mode e  Static/dynamic
¢ Range ¢ CVresponse
speed
Go/NoGo e  SPEC test e  Entry mode
e High e Low
¢  Center
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SEQ Data

SEQ Contents

SEQ data contains Sequence data. You can save
SEQ data only to and from USB. SEQ refers to
Sequence data, not Program sequences.

Internal format N/A (Internal buffer)
External format 400X_XX.A

SEQ data contains the following data:

Seq.Edit e No. (Points) e Value
e Slew ratef e Slewrate
¢  Duration time

Loop e Repeat e  Start of loop
e Onendload e CCVrange

Setup Data

Setup Contents

106

You can save setup data to four internal memory
slots. Setup data contains memory data, program
sequence, chain data, configuration settings, and
operation settings for every channel. You can save
setup data to internal memory or USB.

Internal format Setup memory 1-4

External format 400X_XX.S

Setup data contains the following data:

Program « PROG ¢ SEQ (program
sequence
e« M
emory number)
¢  On-time
¢ Run
* DP/F-time Off-time

e  Short ch: 1
ort channe e  Short-time

Chain

Start ¢ Program
sequence
(P01-P12)
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Run e Active channel
(CHO01-08)

CHAN ¢ Mode e  Static/dynamic

e Range ¢ CVresponse

speed

Go/NoGo e SPEC test e Entry mode

e High e Low

e  Center

Save: Internal
Memory

When saving data to internal memory, you can
save either the current channel or all channel
data. Not all data types can save the current
channel or all channel data.

Data type Current channel All channels
Preset v v
Memory v 4
SEQ v (Single save) —
Setup - v

Save: External
Memory

You can save only SEQ, memory, and preset data
for a single channel to USB. All four data types
(SEQ, memory, setup, preset) can save all
channels to USB.

Data type Current channel ~ All channels
Preset v v
Memory v v
SEQ v v
Setup - 4
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Save/Recall USB  To save data from a single channel to USB, you

Save/Recall All

108

first must save data to the internal memory. After

you save data to internal memory, you can save
all the files to USB.

USB | Channel X
nternal Memory

[ FileM ] [ Memory Data |

MO001 MO001 \ SUont

MO002 M00Z | o

MO003 MO003 &

LLEE Mood |
~

M117 M117

M118 M118

M119 M119

M120 M120

To recall saved files, the reverse is also true. You
must recall files from the USB flash drive to
internal memory. Then from internal memory,
you can recall the data to each channel (excluding
SEQ data).

You can save the SEQ, preset, memory, or setup
data from every channel into USB. SEQ, preset,
and memory data is saved to a directory
(ALLO000-ALL0099) with a file for each channel,
while setup data is saved in a single file.

‘ usB ‘ ‘ Save All Channels
ALL0000 (Directory) [ CH1 Memory | [ CH8 Memory |
File_CH1.M Il File_CH8.M

MO001 MO0O01 A_IMoo1 MO001
M002 M002 M002 M002
MO003 MO003 M003 MO003
M004 ~ Mo04 /' M004 ~ M004

-~ 0 A\ ~ ~
M117 M117 M117 M117
M118 M118 M118 M118
M119 M119 1 IM119 M119
M120 \7 M120 M120 M120
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To recall saved files, the reverse is not true. You
must recall files to each channel separately.
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Current Channel

Memory data
Preset data
SEQ data

All Channel

110

Filename Format

4003R_00.M

DY
2 34

Directory Format

ALLOO00O
(S

1

2

1: RMX-400x load module type:

4003 = RMX-4003
4004 = RMX-4004
4005 = RMX-4005
4006 = RMX-4006

2: Channel location or voltage

range of single channel model:
R =Right

L = Left or single channel low
voltage model

H = High voltage model
: Save file number:
0-99

Incremented after each
consecutive save.

4: File extension

M = Memory data
P = Preset data
A=SEQ data

1: All Channel common directory
name

2: Directory number:

0000 - 0099
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All Channel

Memory data
Preset data
SEQ data

Setup Data

Filename Format

4003R_C1.M

1: RMX-400x load module type:
4003 = RMX-4003
4004 = RMX-4004
4005 = RMX-4005
4006 = RMX-4006
4000 = RMX-4000
4002 = RMX-4002

2: Channel, voltage range of
single channel model or
mainframe indication

R = Right

L = Left or single channel low
voltage model

H = Single channel high
voltage model

F = Mainframe
3: Channel number:
Ci1=CHa
C2=CH2
Etc.
0o = All channels (setup data)
4: File extension
M = Memory data
P = Preset data
A=SEQ data
S= Setup data
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TUTORIALS

Step-by-Step Operations

112

(oY of=] I o =Y |- 113
Single Channel Load .......ccoviiiiiiiiiiice, 115
Parallel Load Modules.........ccooiiiiiiiiiiiiiiien 117
Programming ..o 119
SEQUENCES ...t 121
Frame Link ... 122
Channel Control...cooiii i 124
General Configuration Options............ccoeeiiiinenn. 126
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Local Loads

Local mode operation is useful for quickly testing loads using the
load module control panel rather than the mainframe control panel.
You can configure local load modules to operate independently to
the mainframe. This can be useful when settings need to remain
unchanged on the mainframe. However, note that the local
modules cannot change the modes (CC, CV, CR, CP); the modules
can change only the values.

Group Unit mode is not supported for local module control.

DUT -
=) =)
PN
Step Description Details
1. Setup Ensure that the channel load is set Pages 42 and
up as desired. 49

2. Channel Ensure that the correct channel or Page 130
selection Value (A/B) is selected by using

the R/L or A/B key.

3. Measurement If in CC or CR mode, you can CC Pages 131
mode select static or dynamic mode. and 143
selection CR Pages 149

and 151

4. Runtheload Pressthe LOAD key to start/end Page 132
loading the device under test.

Optional
5. Short Configure the SHORT settings. Page 133
configuration
6. Display To change the display output, use Page 133
the DISPLAY key.

7. Shortingthe To short the load, use the SHORT Page 133
load key.
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8. Independent You can set the local load modules Page 209
load to independent load.
9. Independent You can configure slave knobs to  Page 233
control be independent from the
mainframe.
10. Configure Display measured or set values Page 237
slaveknob  with the selector knob.
settings
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Single Channel Load

Use single-channel loads to manually test a DUT quickly or to
configure channel settings for program sequences using the
mainframe panel.

DUT -
[N ] [N]
A
Step Description Details
1. Setup Choose the appropriate load Page 42
module and make sure it is
installed.

2. Connection Connect the terminals to the DUT. Page 49

3. Channel Select the load channel on the Page 136
selection mainframe.

4. Measurement Select measurement mode (CC, CC Page 139
mode CV, CR, or CP mode). CV Page 154
selection CR Page 144

CP Page 160

5. Range Set the range to high or low (CC, CC Page 140

selection CR, CV, and CP mode). CR Page 147
CP Page 164

6. Mode Choose static or dynamic mode CC Pages 141

selection (CC and CR mode only). and 143
CR Pages 149
and 151

7. Dynamic Set the dynamic levels, slew rate, CC Page 141
levels (CCand and timers (CC and CR mode CR Page 149
CR) only).

8. StaticValues Set the A (B) Value, slew rate (CC, CC Page 144
(CC,CR,CV, CR) and current limit (CV, CP). CR Page 152
and CP) CV Page 155

CP Page 161
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9. Go/NoGo Set the Go/NoGo configurations, Page 217

if applicable.
10. Protection  Configure the protection modes.  Page 197
modes
11. Run Activate the load by pressing the -~
load key. LOAD ore
Optional
12. Configuratio There are number of Page 126
n configurations that apply to all

channels. For details refer to the
Configuration Tutorial.

116



y NATIONAL

INSTRUMENTS'

RMX-400x Series User Manual

Parallel Load Modules

Use the Group Unit setting for quick and easy parallel setup for
load modules of the same type and rating. (The Group Unit settings
apply to only CC and CR modes.)

DUT

—_— — |
[H) [m)
A A A A
Step Description Details
1. Setup Choose the appropriate load Page 42
modules and make sure they are
installed. All load modules must
be of the same type and rating.
2. Connection Connect the terminals to the DUT. Page 49
3. GroupUnit  Enable Group Unit mode and Page 221
mode configure.
configuration
4. Measurement Select measurement mode (CC CC Page 139
mode and CR mode). CR Page 144
selection
5. Range Set the range to high or low (CC ~ CC Page 140
selection and CR mode). CR Page 147
6. Mode Choose static or dynamic mode. =~ CC Pages 141
selection and 143
CR Pages 149
and 151
7. Dynamic For dynamic mode, set the CC Page 141
levels dynamic levels, slew rate, and CR Page 149

8. Staticvalues

timers.

For static mode, set the A(B) Value

and slew rate.

CCPage 144
CR Page 152
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9. Go/NoGo Set the Go/NoGo configurations, Page 217
if applicable.

10. Protection  Configure the protection modes.  Page 197

Modes
11. Run Activate the load by pressing the o
load key. LOAD o
Optional
12. Configuratio There are number of Page 126
n configurations that apply to all

channels. For details, refer to the
configuration tutorial.
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Programming

When you create a program sequence or chain, all channels are
used at the same time unless programmed otherwise. Program
sequences use the channel settings stored from memory data.

Program sequences primarily perform a battery of pass/fail tests

on DUTs.
DUT
A A A A
Step Description Details
1. Setup Choose the appropriate load Page 42
module(s).
2. Connection Connect the terminals to the DUT. Page 49
3. Channel Select the load channel(s) onthe  Page 136
selection mainframe.
4. Channel Refer to the single-channel load =~ Page 115
setup tutorial to configure a single
channel. Do not activate the load.
Save channel Save the configured channel. Page 257
6. Multiple If you need to configure multiple
channels channels, follow steps 1-5 for any
remaining channels.
7. Program Enter the Program menu. Page 160
menu
8. Configure the Configure the program.
sequence
9. Save Save the program in the FUNC
sequences ->Program menu.
10. Program You can create program chains if Page 171

chains

required.
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11. Save Save the chain in the Chain menu.
Program

12. SaveSetup  Save everything to the internal Page 276
setup memory.

13. Run Run the program sequence/chain. Page 173
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Sequences

Use sequences to accurately simulate loads. As each sequence is
independent, sequences are ideally suited to test multiple output
power sources.

:I‘:I‘:I‘:I‘I:l

DUT
A A A A
Step Description Details
1. Setup Choose the appropriate load Page 42
module(s).

2. Connection Connect the terminals to the DUT. Page 49

3. Channel Select a load channel with the Page 136
selection mainframe.
4. Channel Create a sequence. Page 179
setup
5. Sequence Create a sequence loop if Page 181
loop necessary.
6. Multiple If you need to configure multiple
channels channels, follow steps 1-5 for any
remaining channels.
7. Channel Edit the sequence channel Page 184
Duration duration information. Ensure that
menu the channels containing sequences
are not set to OFF.
8. Trigger Set trigger out and in channels, if
settings appropriate.
9. Run Run the sequence(s) Page 186
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Frame Link

Use frame link connections to connect up to four slave main frames
to a master main frame. When using frame link connections, you
can perform several operations in parallel under the master unit’s
control.

Step Description Details
1. Setup Connect the mainframes. Page 61

2. Configure  Configure the frame CONT to ON  Page 231
for all mainframes.

FRM UsB
LOAD

At first, both the master and slaves are independent.
You can see FRM (frame master) on the top panel of
each mainframe. When a mainframe is connected as a
slave unit, the FRM icon changes to FRS (frame slave).
The front panel keys are disabled on slave units when in
slave mode (FRS).

Slave mode FRM— FRS
Master/independent FRM

3. Program Refer to the tutorial sections for Pages 115 and
programming or channel 117
configuration.
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4. Run Run the loads. To run the loads,
press the LOAD key on the master -~
mainframe. To stop, press again. LOAD ¢
When the LOAD key is pressed, all
loads are active.
Options
5. Loadpreset Load preset memory on the Page 306
memory mainframe and all frame-linked
slaves.
6. Loadsetup Load setup memory on the Page 305
memory mainframe and all frame-linked
slaves

7. Setslaveto
indepen-
dent

& Note

Press shift + CHAN on the slave
= )

unit to enable local control on a
slave unit.

FRS —FRM

When a load is run or memory is recalled from the
master mainframe, the slave unit returns to mainframe
control.

Ensure that the same firmware is installed on both
master and slave mainframes.
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Channel Control

Use the Channel Control connectors on the rear panel to control
and monitor the status of up to eight channels. For more
information about channel control, refer to page 100.

External control

DUT
] ]
Step Description Details
1. Setup Ensure that the load and RMX
series mainframe is turned off.
2. Choose the appropriate load Page 42

module(s).

3. Connection Connect the terminals to the DUT. Page 49

4. Connect the channel control Page 63 and
connectors on the rear panel. 313
5. Turn on the RMX series mainframe

and DUT (load).
6. Configure  Select the mode* and range* via the CC Pages 139

front panel. and 140
CV Page 154
7. Activate channel control for each ~ Page 208

channel used for external control
(that is, set CH CONT to External).

8. Run Run the load. Turn the load on by Page 63 and
either outputting an active low 100
signal to the appropriate channel
control connector or pressing the
LOAD key on the load module or
mainframe**.
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9. Monitor

10. End

Use IMON and VMON to monitor Page 100
the current and voltage of load
outputs.

To turn the load off, output an

active high signal to the channel

control connector or press the

LOAD key on the load module or

mainframe**.

*You cannot configure mode and range via the channel control

(CH CONT) interface. You can configure mode and range only
via the front panel.

**You cannot always use the LOAD key to turn on/ off the load.
Refer to page 100 for details.
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General Configuration Options

Each channel has several options, which are described below.

Options Description Details

1. CCVrange  Configure the CC voltage range Page 201
from high or low.

2. Vonvoltage Configure the Von voltage settings. Page 203

3. Short Configure the short key settings. =~ Page 205
settings
4. CHCONT Turn channel control on/ off. Page 208

5. Independent Turn the load module control to ~ Page 209
load dependent (via mainframe) or
independent control.

6. Delaytime Configure the load delay time for Page 211
each channel (0-10 seconds).

7. Clearall Clear all the protection alarms. Page 200
protection

8. Display Adjust display settings. Page 228

9. Controltype Configure the knob control. Page 233

10. Slaveknob  Display measured or set values Page 237
setting with the selector knob.

11. Alarm Configure alarm settings. Page 234

12. Step Configure the step resolution (CC  Page 213

resolution  high and low range, CR high and
low range, CV high and low range,
and CP high and low range).

13. Response Configure the response setting. Page 217

14. Sound Turn the sound on/ off for the Page 228
mainframe [U.
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OPERATION

The following chapters describe RMX series operation. The sections
are divided into small operations. For detailed electronic load
operation examples, refer to the tutorial section on page 113.

Local Mode Operation ........ccovvuieiiiineiiiieiicneens 130
Selectinga Channel ... 130
Selecting Static/DyNamicC.....c.coocveiieeiiieeniie e 131
Turning Onthe Load ... 132
SHOMTING et 133
Display OULPUL VIEW ....c.eeiiiiiiiiieiiee e 133
Editing CC/CR/CV/CP A/B Value ......ccccueiiiiiiiiiiieciiee, 135

Mainframe Basic Operation...........cccocoeuiiiiiiiiiinnnnn. 136
HelIP MENU .. 136
Channel Selection ..o 137
Select CCMOAE. .. i 139
Select CCRANGE... ..o 140
Select CCDynamic Mode........cocuveiiieiiiieniieniee e 141
Editing CC Dynamic Parameters ........cccceoeeeiieeeneeeneeenn 141
Select CCStatic Mode....ccocveveeeiiie e 143
Editing CC Static Parameters ........cccoooeeiiieinieeniceniee 144
Setto CRMOAE ... oo 146
Select CRRANGE......coiiiiiiieeie e 147
Select CR Dynamic Mode ........ooioieeiiiiee e 149
Editing CR Dynamic Parameters ........ccccoceeevveeneeenneenn. 149
Select CR Static Mode.....cocvvveeeiiieeciee e 151
Editing CR Static Parameters ........ccccooveviiieinieenieenie 152
Select CVMOAE ....oooeiiieeeeie e 154
Editing CV Parameters........ccoveeenieeniie e 155
Select CV RaNGe......ceii e 158
Select CV Response Speed.........cccocveiieieniieniiicniieeeieens 159
Select CPMOde... .o 160
Editing CP Parameters .......cccoooveenieeniie e 161
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128

Select CP RANGE ..ooveeeiieeiieeee et 164
Creating a Program Sequence .........cccoveviiiiininnannns 165
Program Chains ........coouieiiieiieceeee e 171
RuNNing @ Programe........ccoooiiiiiieiiiiiieecee e 173
Edit SEqQUENCE ..uviiiii 179
Create Sequence LOOP .....ccoovviiriiiieiiiiiiiiieeee e 182
Channel Duration Time Settings........cccocvviiieenieenieenn 184
RUN SequencCe ... 186
OCP Test Automation ........cccooiiiiiiiiii 189
Channel Configuration.........ccocoiiiiiiiiiiiiin, 196
Accessing the Configuration Menu ........ccccceevieiiiieennenne 196
Setting OCP/OVP/OPPIUVP .......oooovooeeeeeeeeeeeeeeeeenns 197
Protection Clear .......ocvveriiiiiieie e 200
Setting the CC Voltage Range ..........cccooeiiiiiiiiiicen. 201
Adjusting the Von Voltage and Latch .......ccovoiiiiiiinnene 203
Configuring the Short Settings ........cccceviiviiieinieeniee 205
Configuring Channel Control ..........ccccveiiiiiiiiiiiiciee 208
Configuring the Independent Setting ........cccccceveeernennne 209
Configuring the Load Delay Time .........ccccoociiiiiicicinnnes 211
Configuring Step Resolution..........ccooiiiiiniiicicee 213
Configuring Response Time.........cccoooiiieicicniecicce e 217
(L0711 o] CTo X 219
GroUP UNit. . 221
Mainframe Configuration...............oooiiiiis 225
Accessing System Information .........cccccevviiiiiiiiininnene 225
Accessing the Load MenU.......coceeiiiiiiiiiiiciicc e 226
Adjusting the Speaker ... 228
Adjusting the Display Settings..........ccccccciiiiiiiiciicnenne 229
Adjusting the Frame Control ... 231
Adjusting the Knob Control Type.........ccccooiiiiiiiiiicnene 233
Configuring Alarm Sound .........cccoooiiiiiiii e 234
Configuring Go/NoGo Alarm Sound..........cccceeevieeiieeennen. 235
Adjusting Slave Knob Settings.........ccocveiieeiiieenieenieen 237
View Language Settings.........ooccuviiiieeiiiniiiiiiieee e 239
Adjusting the High Resolution ... 240
Adjusting the System Mode ...........ccoiiiiiiiiiie 242
Adjusting the Von Latch Clear ... 244
Adjusting the Measure Period...........cccoooiiiiiiiiiicee 246
Adjusting the Jog Shuttle Control.........cccoeiiiiiiiieniennn 247
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Adjusting the RVP Load Off .......coooviiiiiiiiiiiicece 248
Setting the Date and TiMe .....coooeiiiieiiieeree e 250

Interface Configuration (Settings).......cccoovevvevnnnenn. 251
Configuring R$232 CONNECLION ....ccouveiiieeiiieiiie e 251
Configuring USB ConNection ..........cccevveevieeiieciiiiecieenns 253
Configuring Ethernet Connection...........ccccooooicicicinnene 257
Web Server Function Check ........ccccooviiiiiiniiiiiiiceee, 260

RS232 and USB CDC Function Check .........cccccveanee. 263

Socket Server Function Check.........coooooiiiiiii, 266

Saving/Recalling Channels............ccoooiiiiiin, 271
Saving/Recalling Preset memory.......ccccevveeiiiiiieecninenns 274
Saving/Recalling Setup Memory ...........cccooiiiiiiciiciee 276
Setting the Default USB Path/File ..........ccccoviiniininnnne. 278
Saving Setups to USBMemory ..o, 283
Saving/Recalling Memory Data to USB ........cccccceveeeinnne 286
Saving/Recalling Presets to USB ........cccceviieiiieiiieeeninenns 292
Saving/Recalling Sequences to USB ........c.cccoevueviiiieeninenne 298
Quick Preset Recall/Save.........oeeeieeiieeeeeeeeeeeeeeeeee e 304
Recall Setup Memory (Frame Link). ......cccoeevviiiiiennnnne 305
Recall Preset Memory (Frame Link)........ccccceeeioieeiiinens 306
Recall Factory/User's Defaults.......ccccoieiiiiiiiieniienee 307
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Local Mode Operation

Local load modules can edit each channel. Depending on the
configuration, the mainframe can reflect local changes. In this
section, all operations refer to knobs and buttons on the local load
module panels, unless stated otherwise.

Selecting a Channel

Background

Single Channel
Panel Operation

Dual Channel
Panel Operation

You can select each channel individually by using
its load module panel. Changing channels on a
load module applies only to dual-channel load
modules.

Press any key on a load module to
select its channel.

For dual-channel load modules,

press any key on a load module that R/L
has the desired channel. Press the

R/L key to cycle between the

channels on the load module. L or R

is displayed on the bottom left hand

to indicate which channel (left or

right side) is active on the load

module.

LR

A Note

On single channel modules, pressing the A/B key
repeatedly changes the level from A or B when in static
mode.

You cannot select channels in Group Unit mode.

130



y NATIONAL

INSTRUMENTS' RMX-400x Series User Manual

CcC
L Static

Selecting Static/Dynamic

Background You can switch each load channel individually
from static to dynamic using the local load
module.

1. Select a channel on the load Page 130
module.

Panel Operation 2. Pressthe STATIC/DYNA. key to STATIC/
switch from dynamic to static

mode and vice versa.

& All changes are shown on the display and, depending
Note on the configuration, reflected on the mainframe.

You cannot select static/dynamic in parallel mode.
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Turning On the Load

Background

Panel Operation

ANote

Turning the load 3. Press the LOAD key.

off

132

Use local operation to select loads individually to
be turned on.

1. Select a channel on the load Page 130
module.

2. Press the LOAD key to turn on -
the load

When you activate a channel load,
the load on symbol appears under
the channel number.

Range

L-ON Left channel
R-ON Right channel
ON Single channel

cC
on L Static
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Shorting
Background You can set the short key to simulate a short

Panel Operation

Shorting

&Note

circuit.

1. Configure the short settings. Page 130
2. Select a channel on the load Page 130
module.

3. Press the SHORT key to enter
the shorting modes. -

cv
Static Short
4. a. Press the SHORT key (toggle
mode).
or

b. Hold the SHORT key (hold
mode).

You cannot short the load from the local load module
in Group Unit mode.

Display Output View

Background

Use the DISPLAY key to switch the display output
to different views.
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Panel Operation 1. Press the DISPLAY key
repeatedly to switch between the

different views.

\Y/ Voltage
A Current
W Power
S Load on time
&Note :(noc;Jdceannot change the display mode in Group Unit
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Editing CC/CR/CV/CP A/B Value

Background

Panel operation

& Note

Use the slave knob to edit the A Value or B Value
(single-channel load module) when in static mode.
The slave knob also can operate in fine or coarse
editing mode.

1.

Ensure that the mode is in static Page 131
mode.

Choose a channel (or choose A
or B Value) by pressing the R/L R/L
or A/B key.

Press the slave knob to toggle
between fine and coarse editing
mode.

SEt_C = coarse mode.

SEt_F = fine mode.

Fine mode example:  Coarse mode example:

Turn the slave knob to edit the
A/B Value for the selected
mode.

When the slave knob is set to Measure, you must press
the slave knob first to display the values on the load
module display.

You cannot edit the A/B Value using this method in
Group Unit mode.
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Mainframe Basic Operation

In this section, all operations refer to the knobs and keys on the
main configuration panel, unless otherwise stated.

Help Menu

Background When you press any function key or open a menu,
use the HELP key to display a detailed description.

1.

Help Selection 2.

136

Press a function or system key
on the front panel or open a
menu.

Press the HELP key to display UTILITY
the built-in help. A description of

the function or menu item HELP

appears, as shown below.

Use the scroll wheel to scroll
down if necessary. A

File System

The system is able to save and recall a
number of different data types for each
channel:Memory, Preset, Sequence And,
a data type for all channels is Setup.

All data types can be saved and recalled
to internal memory or saved to a external
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4. Press F5 to exit.

i

Channel Selection

Background There are up to two channels per load module,
depending on the model. Use the main display to
control each channel individually.

& When Group Unit mode is enabled, channel selection is
Note disabled.

Mainframe 1. Press the CHAN button. LOGAL
Channel

Selection CHAN

2. Select a channel by turning the
variable knob.

ol

The channel selection appears highlighted in
orange on the top right of the screen.

Level1 0.80
Level2 0.50
SlewRate 0.80
SlewRate <+ 0.80

Timer1 0.025
Timer2 0.025
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3. Press the selector knob or Enter —
==

to confirm.
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Select CC Mode

Background

Panel Operation

A Note

The RMX-400x series loads operate in four
different modes: constant current (CC), constant
resistance (CR), constant voltage (CV), and
constant power (CP).

When a channel is active, use the F1
F1 key to switch between

operating modes.
Mode Mode Mode
CR CV CP
Select a channel using the
CHAN button and selector knob. @@

Press F1 repeatedly until CC F1
mode is displayed in the display

panel.

Mode Range q
———| ——— | Dynamic Configure
--

Changing the operating mode affects only the current
(active) channel. Changes do not affect other channels.
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Select CC Range

Background

Panel Operation

& Note

140

Constant current mode can run in high and low
range. Maximum range depends on the load
module. Some models are only high range.

Ensure that the menu is in CC mode. Refer to page 139.

o

1. Press the F2 (range) key F2
repeatedly until high or low

range is selected.

Range Range

r High Low

The range is reflected in both the M D
bottom menu system and the Al

Current Operation Channel Status
panel.

CC dynamiclow CCDL
CC dynamic high CCDH
CC static low CCL
CC static high CCH

Changing the range affects only the current (active)
channel. Changes do not affect other channels.

Not all load modules support dual ranges. If only one
range is supported, it is usually high range.
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Select CC Dynamic Mode

Background

Panel Operation

&Note

You can set constant current mode to dynamic or
static mode. Use dynamic mode to set varying load
rates automatically.

Ensure that the menu is in CC mode. Refer to page
139

Mode Range q
= [ o] o
1. Press the F3 key until dynamic F3
range mode is selected.

r Dynamic Static

Changing from static to dynamic mode affects only
the current (active) channel.

Editing CC Dynamic Parameters

Background

Dynamic constant current mode has two operating
current levels: slew rates and timers.

Slew rates determine the speed at which the load
changes from one level to the next.

The timers determine how long the load
module/channel stays at level 1 or level 2.

Ensure that the menu is in CC dynamic mode.
Refer to page 141.

e e
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Parameters

A Note

Levell 0 - Setting Max A

Level2 0 - Setting Max A
SlewRate 4§ Load module dependent
SlewRate +

Timerl 0.025-30000.0 ms

Timer2 0.025-30000.0 ms

In Group Unit mode, the Level1 and Level2 range is the
combined rating of all units used in Group Unit mode.

Panel Operation

142

1. Use the selector knob to
highlight Levell.

Levell 0.80
Level2 0.50
SEGE G 0.80
SlewRate ¥ 0.80

Timer1 0.025
Timer2 0.025
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2. Press the selector knob to edit |§ . @
(c—

the selected level, then turn to
increase or decrease the value*.

or

Use the number pad to enter a
number.

0.80
3. Press the selector knob or Enter or

to confirm the selection.

4. Repeat steps 1-3 for the
remaining parameters.

& You can set Level1 and Level2 for both high and low
Note range.

*Press Shift to toggle between coarse and fine
adjustment when editing the Level1 and Level2
parameters. Refer to page 213 for details.

Select CC Static Mode

Background You can set constant current mode to dynamic or
static mode. Static mode is for manually varying
the load for single-channel load modules or setting
a static load on dual-channel modules.

Ensure that the menu is in CC mode. Refer to page 138.

LG [ [orene | oo
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Panel Operation

&Note

1. Press the F3 key until static
mode is selected.

’—> Dynamic Static

Changing from static to dynamic mode affects only
the current (active) channel.

Editing CC Static Parameters

CCValues

When using a single channel load module, Static
Constant Current mode has two operating current
values, A and B. If a dual channel load is used,
only one current value is available per channel:

A Value.

If Group Unit mode is enabled, an additional
parameter, Switch Value, is available to switch
from A Value to B Value.

Ensure the menu is in CC Static mode. Refer to
page 143.

Mode Range ] Seq.
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Parameters

&N ote

A Value 0 - Setting Max A

B Value 0 - Setting Max A

SlewRate § Load module dependent

SlewRate &

Switch Value A/B (Group Unit mode only)

When Group Unit mode is enabled, the A Value and
B Value range is the combined rating of all the units
used in Group Unit mode. Refer to page 8o.

Panel Operation

1. Use the Selector knob to
highlight A Value.

Single Channel Group Unit Mode
Configuration Configuration

A Value 0.80 A
B Value 0.80 A
SlewRate 0.80 A/uS

A Value 0.80 A
B Value 0.80 A
SlewRate f 0.80 AuS

SlewRate 4. 0.80 A/US SlewRate 4 0.80 AuS

Switch Value o

= e footos

2. Press the Selector knob to edit % @
the selected value, then turn to —
increase or decrease the value*. o

Use the number pad to enter a
number.

0.80

OR

3. Press the selector knob or Enter or

to confirm selection.
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4. Repeat steps 1-3 for the
remaining parameters.

& The last value (A Value or BValue) set becomes the

Note active setting. To switch between A Value and B
Value, use the A/B keys on the local load module. This
is not applicable to Group Unit mode.

For Group Unit mode, use the Switch Value parameter
to switch between A and B Value.

You can set A/B Value and rising/falling Slew Rate for
both High and Low Range.

*Press Shift to toggle between coarse and fine
adjustment when editing the A Value and B Value
parameters. Refer to page 213 for details.

Set to CR Mode

Background The RMX-400x Series load operates in four
different modes, constant current (CC), constant
voltage (CV), constant resistance (CR) and constant
power (CP). Constant resistance mode maintains a
constant resistive load, using variable current and
voltage levels.

When a channel is active, use the 1
F1 key to switch between each

operating mode.

Mode Mode Mode
CR CV CP

Panel Operation 1. Press the CHAN button and use @@

the selector knob to select a
channel.

2. Press F1 until CR mode is F1
displayed in the display panel.
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&Note

o

Changing the operating mode affects only the current
(active) channel. Changes do not affect other channels.

Select CR Range

Background

Panel Operation

Constant resistance mode can run in high and low
range. Range is dependent on the load module.

Ensure that the menu is in CR mode. Refer to page

144

m inaligc Dynamic Configure
CR | Low

1. Press the F2 (Range) key
repeatedly until high or low
range is selected.

The range is reflected in both the
bottom menu system and current
operation channel status panel.

CR Static Low CRL
CR Static High CRH
CR Dynamic Low  CRDL
CR Dynamic High CRDH

O
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A Changing the range affects only the current (active)
Note channel. Changes do not affect other channels.

All resistance values and slew rates depend on range
(thatis, AValue in low range can be different from A
Value in high range).
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Select CR Dynamic Mode

Background

Panel Operation

&Note

You can set constant resistance mode to dynamic
or static mode. Use dynamic mode to set varying
load rates automatically.

Ensure that the menu is in CR mode. Refer to page
144

Mode Range . .
-
1. Press F3 until dynamic range
. F3
mode is selected.

r Dynamic Static

Changing from static to dynamic mode affects only
the current (active) channel.

Editing CR Dynamic Parameters

CR levels

Dynamic constant resistance mode has two
operating resistance levels: slew rates and timers.

Slew rates determine the speed at which the load
changes from one level to the next.

The timers determine how long the load
module/channel stays at level 1 or level 2. Refer to
the CR operating description on page 72 for details
about slew rates and timers.
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Ensure that the menu is in CR dynamic mode.
Refer to page 149.

Parameters

& |2 oren|

Levell Minimum- rating Q
Level2 Minimum- rating Q
SlewRate §Load module dependent
SlewRate 31
Timerl 0.025-30000.0 ms

Timer2 0.025-0000.0 ms

A Note

In Group Unit mode, the Level1 and Level2 range is the
combined rating of all units used in Group Unit mode.

Panel Operation

150

1. Use the selector knob to
highlight Levell.

)

100.000
100.000
0.40
0.40
0.025
0.025

Levell
Level2
SlewRate
SlewRate <+

Timer1
Timer2
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2. Press the selector knob to edit |§ . @
(c—

the selected level, then turn to
increase or decrease the value*.

or

Use the number pad to enter a
number.

o AL

100.000
3. Press the selector knob or Enter oR

to confirm the selection.

4. Repeat steps 1-3 for the
remaining parameters.

& You can set Level1 and Level2 for both high and low
Note range.

*Press Shift to toggle between coarse and fine
adjustment when editing the Level1 and Level2
parameters. Refer to page 213 for details.

Select CR Static Mode

Background You can set constant resistance mode to dynamic
or static mode. Static mode is for manually varying
the load for single-channel load modules or setting
a static load on dual-channel modules.

Ensure that the menu is in CR mode. Refer to page
144.

e e i I R
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Panel Operation 1. Press the F3 key until static
mode is selected.

’—> Dynamic

& Changing from static to dynamic mode affects the
Note current (active) channel.

Editing CR Static Parameters

Background Single-channel load modules have two resistance
levels, A Value and B Value. Dual-channel load
modules have only one resistance level per
channel, A Value.

When Group Unit mode is enabled, an additional
parameter, switch value, is available to switch
from A Value to B Value.

Ensure that the menu is in CR static mode. Refer to
page 151.

Mode Range . Seq. .

Parameters A Value Setting Min - Rating Q

B Value Setting Min - Rating Q

SlewRate F Load module dependent

SlewRate 1

Switch Value  A/B (Group Unit mode only)
&Note When Group Unit mode is enabled, the AValue and B

Value range is the combined rating of all units used in
Group Unit mode.
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Panel Operation 1. Use the selector knob to
highlight A Value.

Single Channel Group Unit Mode
Configuration Configuration

AValue  100.000 Q , —
B Value 100.000 Q
SlewRate f 0.40 A/US

A Value 100.000 Q
B Value 100.000 Q

SlewRate & 0.40 A/US SlewRate ¥ 040 ALUS

SlewRate & 0.40 AuS
Switch Value A

== feonaure
2. Press the selector knob to edit A |E . @
(c—

Value /B Value, then turn to
increase or decrease the value*.

or

Use the number pad to enter a
number.

Po AL oK

100.000

3. Press the selector knob or Enter or

to confirm the selection.

4. Repeat steps 1-3 for B Value (if
applicable) and rising and falling
SlewRate.
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&Note

The last Value (A Value or B Value) you set becomes the
active setting. To swap between A Value and B Value,
use the A/B keys on the local load module (not
applicable to Group Unit mode).

For Group Unit mode, use the switch value parameter
to switch between A and B Value.

You can set A/B Value and rising/falling SlewRate for
both high and low range.

*Press Shift to toggle between coarse and fine
adjustment when editing the A Value and B Value
parameters. Refer to page 213 for details.

Select CV Mode

Background

Panel Operation

154

The RMX-400x Series electronic load operates in
four different modes, constant current (CC),
constant resistance (CR), constant voltage (CV),
and constant power (CP).

You cannot use CV mode with the Group Unit
mode.

When a channel is active, you F1
can use the F1 key to switch

between each operating mode.

Mode Mode Mode
CR CV CP

1. Press the CHAN button and use : @

the selector knob to select a
channel.

2. Press F1 until CV mode is 1
displayed in the display panel.
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Mode Range | Response -
e [ e o
& Changing the operating mode affects only the current
(active) channel. Changes do not affect other channels.

CV mode only operates in high range.

Editing CV Parameters

Background Constant voltage mode can be set to a maximum
limit (Curr Limit). Using the current limit enables
limiting the current draw.

When using CV mode on single-channel load
modules, you can set two voltage levels, A Value
and B Value. On a dual-channel load module, you
can set only one voltage level per channel: A
Value.

Ensure that the menu is in CV mode. Refer to page

154.
Mode Range | Response -
e ol RO
Parameters A Value 0 - Setting Max V

B Value 0 - Setting Max V

Curr Limit Load module dependent

Panel Operation 1. Use the selector knob to
highlight A Value.
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06/15/18
16 : 50

A Value
B Value
Curr Limit

2. Press the selector knob to edit IE @
—

the selected value, then turn to
increase or decrease the value*.

or b =

Use the mumber pad
se the number pad to enter a N

number.

s

10.00
3. Press the selector knob or Enter or

to confirm the selection.

4. Repeat steps 1-3 for the
remaining parameters.
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& The last value (A Value or B Value) you set becomes the
Note active setting. To swap between A Value and B Value,
use the A/B keys on the local load module.

When setting the current limit, ensure that the current
limit is within the test device's limits.

You can set A/B Value for both High and Low range.

*Press Shift to toggle between coarse and fine
adjustment when editing the A Value and B Value
parameters. Refer to page 213 for details.
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Select CV Range
Background Constant Voltage mode can run in high and low
range. Range depends on the load module.
Ensure that the menu is in CV Mode. Refer to
page 154.
2 A
Panel Operation 1. Press the F2 (Range) key F2
repeatedly until High or Low
range is selected.
The range is reflected in both the T
bottom menu system and the Current —
Operation Channel Status panel. .
CV High Range CVH
CV Low Range CVL
A Changing the range affects only the current (active)
Note

channel. Changes do not affect other channels.
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Select CV Response Speed

Background

Panel Operation

A Note

Constant voltage mode has fast and slow response
speeds. Quick current changes can induce line
voltage, making it more difficult for the RMX-400x
series load to maintain a constant current. In these
types of conditions, slow response speed is
recommended.

Maximum current range depends on the load
module type.

Ensure that the menu is in CV mode. Refer to page
154.

Mode Response .
.

1. Press F3 (response) to switch
F3
between fast and slow response

speeds.

Response

’_) Slow

Response speed settings are reflected

in the Current Operation Channel

Status panel.

CV slow response  Slow

CV fast response Fast .

Changing the response speed affects only the current
(active) channel. Changes do not affect other channels.
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Select CP Mode
Background The RMX-400x Series electronic load operates in

Panel Operation

& Note

160

four different modes, constant current (CC),
constant resistance (CR), constant voltage (CV),
and constant power (CP).

You cannot use CP mode with the dedicated
Group Unit mode.

When a channel is active, you 1
can use the F1 key to switch

between each operating mode.

Mode Mode Mode
CR CcV CP

1. Press the CHAN button and use @@

the selector knob to select a
channel.

2. Press F1 until CP mode is 1
displayed in the display panel.
Mode Range
= =R

Changing the operating mode affects only the current
(active) channel. Changes do not affect other channels.
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Editing CP Parameters

Background

You can set constant power mode to have a
maximum limit (Curr Limit). Using the current
limit enables limiting the current draw.

When using CP mode on a single-channel load
module, you can configure two power levels, A
Value and B Value. On a dual-channel load
module, you can configure only one power level
per channel: A Value.

Ensure that the menu is in CP mode. Refer to page
154

E
CP | Low

Parameters

A Value 0 - Setting Max W
B Value 0 - Setting Max W

Curr Limit Load module dependent

Panel Operation

1. Use the selector knob to
highlight A Value.
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A Value 10.00 W
B Value 20.00 W
Curr Limit 7.140 A

2. Press the selector knob to edit IE @
—

the selected value, then turn to
increase or decrease the value*.

or P7 P8 o

Uee the mumber pad
se the number pad to enter a =

number.

s

10.00 VAN

3. Press the selector knob or Enter or

to confirm the selection.

4. Repeat steps 1-3 for the
remaining parameters.
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& The last Value (A Value or B Value) you set becomes the
Note active setting. To swap between A Value and B Value,
use the A/B keys on the local load module.

You can set A/B Value for both High and Low range.

When setting the current limit, ensure that the current
limit is within the test device’s limits.

*Press Shift to toggle between coarse and fine
adjustment when editing the A Value and B Value
parameters. Refer to page 213 for details.
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Select CP Range

Background

Panel Operation

& Note

164

Constant Power mode can run in High and Low
range. The maximum range depends on the load
module. Some models are only High range.

Ensure that the menu is in CP Mode. Refer to page
154

Mode AN Configure
CP Low

2. Press the F2 (Range) key F2
repeatedly until high or low

range is selected.

The range is reflected in both the M
bottom menu system and the —
Current Operation Channel Status '
panel.

CP High Range CPH
CV Low Range CPL

Changing the range affects only the current (active)
channel. Changes do not affect other channels.

Not all load modules support dual ranges. If a module
supports only one range, it is usually high range.
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Creating a Program Sequence

Background The RMX-400x Series has 12 programs and 10
sequences to each program, for 120 configurations.

Each sequence in each program uses the settings
saved from memory data (Memory MXXX).
memory data contains settings such as the mode
and range for each channel. Different sequences
can use the same memory data repeatedly. Each
sequence loads all channels at the same time,
unless programmed otherwise.

Sequence1

CH1 M001 Run
CH2 M001 On-Time
CH3 M001 Off-Time
CH4 MO001 Short-Time
CH5 MO001 P/F-Time
CH6 M001 Short CH1
CH7 M001 ~
CH8 M001 Short CH8

Sequences run sequentially to create a program.
There are 10 sequences in each program.

NEEREORAAR
(PO1)
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If you want fewer than 10 sequences for a
program, you can skip (not run) any additional
Sequences.
In the following program, sequences 2 and 3 are
skipped.
[ o 5|
" BECSH00E00R
Parameters Memory  M001-M120
Run Skip-auto-manual
On-Time  0.1-60.0 seconds
Off-Time  Off - 0.1-60.0 seconds
P/F Time Off - 0.1 (On-Time+Off-Time)-0.1
Short-Time Off - 0.1-On-Time
Short Ch  Off - 1-8 (CH1-CHS)
& Before you create a program, you first must
Note

preconfigure the settings for each sequence for every
channel in the program and save them into channel
memory (MXXX). Refer to the Save/Recall chapter for
further details.

Sequence 1. Press the FUNC key and then F1 @n

Settings (Program) to access the Program
menu.
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USB
LOAD

Timing Edit for Program
PROG: 01 SEQ: 01

Memory: MO001 Off-Time: Off

Run: Skip P/F-Time: Off
On-Time 0.1 Short-Time: Off
ShortCh: 1 2 3 4 5 6 7 8

2. Use the selector knob to
highlight PROG.:.

3. Press the selector knob to edit % @
PROG:;, then turn to select the i .
program number.

Use the number pad to enter a — =

program number.

Program: o1-12

4. Press Enter or the selector knob I-:-_ or

to confirm.

or

Repeat steps 2-4 to choose the sequence number

(SEQ:).
Sequence: 01-10

5. Assequences are executed sequentially, start at
SEQ: o1.
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USB
LOAD

Timing Edit for Program
PROG: 01 seEQ: [

Memory: M001 Off-Time: Off

Run: Skip P/F-Time:  Off
On-Time 0.1 Short-Time: Off
ShortCh: 1 2 3 4 5 6 7 8

6. Repeat steps 2-4 to configure the following for
the current program sequence:

Memory: Moo1-M120

Choose the memory data for the
sequence. M001-M0120

Run: Skip — Auto - Manual

Choose whether to run the sequence in
the program automatically, skip the
sequence, or manually start the
sequence.

On-Time: 0.1-60.0 seconds

Determines how long the sequence runs
(seconds).

Off-Time: Off — 0.1-60.0 seconds

Sets how long the sequence will stay off
(in seconds) between each sequence.
Assuming short time is not set to OFF,
Off-Time always runs after On-Time.

Short Time: Off — 0.1-On-Time (seconds)
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Save Sequence

&Note

8.

Determines how long a short circuit
lasts (seconds). However, the shorting
time cannot be longer than the On-
Time. Short Time starts at the same time
as On-time.

P/FTime: Off —0.1 - (On-Time+Off-Time)-0.1
(seconds)

You can set the Pass(P)/Fail(F) Delay

Time to 0.1 seconds less than the total
test time. The total test time is defined
as:

On-Time + Off-Time (seconds)

If Go/NoGo is turned on, but the pass
fail time is off, Go/NoGo test continues,
but there will not be a specified
pass/fail time window.

Short Channel: Off —1-8 (CH1-CHS8)

You can set each channel
individually to simulate a short
circuit (CH1-8) or can have shorting
disabled (Off). When you set Short
Channel to Off, the channel ignores
the execution of Short-Time.

Repeat the above steps for all 10
sequences for the same (current)

program.
Press F3 (Save) to save all

sequence data for all the

program.

The program data is not yet saved into setup memory.
To save the program to setup memory, refer to page

274.
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Recall Default 9. To recall the default program
settings, press F4.

A If you recall the default, all data is lost. This does not
Note include the internal setup memory. To see the default
settings, refer to page 331.

Timing Diagram Below is a timing diagram of a single step in a
for Single Step program.

P/F Start Test Time (fixed) P/F End Test Time (fixed)

\

K-0.06s>¢——P/F Time—>¢0.04s->

<—Short-Time— ;

Start of Step On-Time )( OffTime
—é—Step testtime

End of Step

170



NATIONAL

INSTRUMENTS'

Program Chains

RMX-400x Series User Manual

Background

Panel Operation

On the RMX-400x, there are up to 12 different
programs containing 10 sequences.

If 10 sequences in a program sequence are not
enough for testing, the RMX-400x Series can chain
programs, effectively making a larger program
sequence.

Unlike program sequences, program chains do not
need to be run in numerical order. You can chain
up to 12 program sequences.

ez fo B Rl oo f fHeflo ol
Chain

1.

Create one or more program Page 160
sequences.
If you created program Page 274

sequences in a different session,
ensure that you have loaded the
programs from setup memory.

Press the FUNC key, then
program (F1), followed by chain
(F1).
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USB
LOAD

Start

Sequence Chain Set
PO1 Off

P02 Off
P03 Off
P04 Off

Press F1 (Edit Start) and use the @% |E
(En—

selector knob to edit Start and
confirm which program
sequence (PXX) starts the
program chain. You can use any
program (P01-P12) to start a
program chain.

Use the selector knob to scroll
down to P01 (program 1).

Use the selector knob to choose I% @
—

the program that will execute
after P01 (P02-P12).

or

Select (Off) to end the program
chain after (P01).

or

Select (P01) to execute after PO1.
This creates a continuously
looping program chain.
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Recall Default

& Note

Previous Menu

RMX-400x Series User Manual

Po1 > Off - Po1-Pa2

7. Repeat the above procedure for
P02-P12 to complete the
program chain.

The program chain ends at the first program (PXX)
followed by Off. You can create continuously
looping program chains.

8. Press F3 (Save) to save the
program chain.

The program chain data is not yet saved into setup
memory. To save the program chain to setup memory,
refer to page 274.

9. To recall the default program

chain, press F4.
If the default is recalled, Start reverts to Po1 and all
program sequences are set to Off.

10. Press F5 (Previous Menu) to
return the sequence menu.

Running a Program

Background

Once you create a program chain/program
sequence, you can execute it. As program
sequences apply to all the channels, you can
program any channels that do not need to be active
(load off) in the Active Channel menu. At default,
all channels are set to (load) Off.

EXT is shown next to any channels set to external
channel control.
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A Note

Save Program
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1.
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Create one or more program Page 160.
sequences.
Create a program chain. Page 171.

Press the FUNC key, Program -

(F1), and Active Channel (F2).

Channel 1 (CHO1) is highlighted. Note that CH1
has CH CONT set to External.

USB
LOAD

Active Channel for Program Mode
CH Active
01 OFF

02 OFF
03 OFF
04 OFF

Edit the channel using the IE . @
—]

selector knob.

CH 01-08: ON (activate channel) - OFF (not
activated)

Press Enter or the selector knob |-= oR

to confirm the selection.

If needed, repeat steps 4-5 for the
remaining channels.

If all channels are Active OFF, you cannot run a
program because there are no active channels.

7. To save, press F3. D
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Recall Default

& Note

Previous Menu

Turn Program
On/Off

Run Program

8.

To recall default settings, press
F4 Fa

If you recall the default, all channels revert to Active
OFF.

9.

10.

11.

12.

13.

Press F5 (Previous Menu) to

return to the Sequence menu. -

Press F1 (Prog) to turn the
current program on or off.

Pressing F1 will cycle from
program on to off.

Pr
r —of _
PROG appear on the mainframe

status panel when the program
is turned on.

Press the load key on the

. LOAD oM
mainframe to start the program.

OFF
The Run Program screen

appears, and the PROG icon
turns orange.
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USB
PROG

Run Program

Program No: 01
Seq (Memory) 10(001)

CH:1 2 3 4 5 6 7 8
GO GO GO

As each sequence or program is completed, the screen
updates to display the active sequence/program.
Notice that if you have set up a channel with Go/NoGo
limits, a pass (GO) or fail (NG) is displayed on the main
display and the local load module display.

The program icon becomes orange when a program
has started.

A If the Active is OFF for all the channels, No Active
Note Channel is displayed instead of channel numbers.

Each active load module displays the output as the
program runs.
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14. If you configured Run to manual
in any program sequence, press
F2 (Next) to continue the

program sequence; otherwise,
the program continues

automatically.

15. Press F1 (Stop) at any time to
abort the program when it is
running.

uUsB
PROG

3 4
PASS PASS

When the program finishes, the physical channels
that have run are displayed, and a PASS or FAIL is
displayed if you have set Go/NoGo testing.

16. When the program finishes,
press F1 to see any result details.
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178

uUSB
PROG

Channel

The program (P) and sequence (S) numbers for the
program are displayed on the left side, and the
Go/NoGo (G/N) results are displayed on the right
side for each channel in the program.

Use the selector knob to scroll down
to view the rest of the list if

necessary.

17. Press F5 to exit at any time. D

Upon exiting, the previous menu before running
the program loads.



INSTRUMENTS'

y NATIONAL

RMX-400x Series User Manual

Edit Sequence

Background

& Note

You can configure the sequence function to create
a unique load profile to accurately simulate loads
in real time for single or multiple loads. You can
use sequence with only CC static or CR static
modes. For details, refer to page 85.

Each sequence is composed of several points with
customizable current/resistance, slew rate, and
duration times. You can loop each sequence an
infinite amount of times. Sequences are applicable
for only CC (Static) and CR (Static) modes.

Do not confuse the sequence function with program
sequences. You cannot use program sequences with
the sequence function and vice versa.

Parameters

Value Setting Min-Setting Max Q/A
SlewRate ¥  Load module dependent
SlewRate &

Duration Time 0.000025-60,000 seconds

Panel Operation

1. Choose a channel and mode. Pages 136 and
139

2. Press the CHAN key, F4 (Seq. -

Edit) to enter the Sequence Edit
menu.
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uUSB
LOAD

NO. 001 Point

Value 0.00 A
Duration Time 0.000025 S
SlewRate 2.80 A/uS

SlewRate <+ 2.80 A/uS

3. Use the selector knob to
highlight Value.

4. Press the selector knob to edit
the value, then turn to increase
or decrease the value.

or

5. Use the number pad to enter a
number.

6. Press the selector knob or Enter or

to confirm the selection.

7. Repeat for rising and falling slew
rate and duration time.
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Add Point 8. Toadd an extra point after the
current point, press Add Point

(F1).

Range 001-120

& Add Point inserts a new point directly after the current

Note point. The current/resistance value of the inserted
point is the average of the point before and after. All
other settings remain unchanged.

Delete Point 9. To delete the current point, press
Delete Point (F2).

Edit Previous 10. Use the selector knob to change @ﬁ |E
[S—

Point the current point number.
| [}l Point
& You can change the point number only if you already
Note have added more points.
Save Sequence  11. Press Save (F3) to save the
sequence.
& The save icon appears only after you have made a
Note

change in the menu.
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Create Sequence Loop

Background

You can loop sequences can be looped many times.
You can start the loops at any point in the
sequence. The start of loop function determines
which point starts each repeating loop.

The On End of Seq. function holds the load current
(of the selected sequence) to a designated value
until all other sequences finish running.

CC Vrange sets the range in CC mode for
sequences.

Refer to page 85 for more details.

Ensure that the menu is in the Seq. Edit menu and
that you have created a sequence. Refer to page
179.

Add Delete les Previous
Point Point P | Menu

Parameters

Repeat 1-9999/ Infinity (0)
Start of Loop 001-last point

On End of OFF /Setting Min-Setting Max
Seq.

CCVrange High/low

(CC mode

only)

Panel Operation

182

1. Press Loop (F4) to enter the Loop F4
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USB

LOAD
Repeat 0005 Times
Start of Loop 001 Point
On End Of Seq. OFF

CC Vrange High

2. Use the selector knob to
highlight Repeat. @

3. Press the selector knob to edit |E @
(c—

Repeat, then turn to increase or
decrease the value.

or

4. Use the number pad to enter a
number.

3
Select 0 to choose infinity. - - B

Repeat 0005 RHYES
Press the selector knob or Enter .E or @

to confirm the selection.

6. Repeat for the remaining
parameters.

Save Loop 7. Press Save (F3) to save the loop. @
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Channel Duration Time Settings

Background Each sequence can have the timing duration data
of another sequence. For example, CH1’s sequence
can import the timing duration settings of CH2's
sequence.

This is useful to quickly compare two different
loads to the same timing characteristics. Refer to
page 85 for more details.

You can turn off each channel’s sequence by
configuring the channel setting to OFF. If a
channel uses the same channel number, (for
example, CH 01 - 01), the duration time settings
are not altered for that channel.

At least one channel must output a Trigger
Sequence Signal via PIN4 of the first frame link
connector (master) if a sequence is run. For more
details, refer to page 85.

The Trigger In signal starts any sequence with
TRIG set to IN. The trigger input signal is input via
PIN4 of the second frame link connector (slave).

For more details, refer to page 85.

Any channels with channel control (CH CONT) set
to external are shown on the right side as EXT.
Refer to page 208 for details of setting channel
control.

Parameter CH 01-08 Setting ~ OFF-maximum channels

CH 01-08 TRIG IN, OUT, IN/OUT, OFF
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Ensure that you have created and saved at least one
sequence. Refer to page 179.

Panel Operation 1. Press FUNC, then Sequence (F2) --FUNC -
to enter the Channel Duration

Time menu.

usB
LOAD

Channel Duration Time Setting
TRIG CH Setting
IN 01 OFF
OFF 02 OFF

IN/OUT 03 OFF
OFF 04

Note that CH3 is set to TRIG OUT, while CH1 and
CHB3 are set to TRIG IN. CH2 has no trigger
settings and has CH CONT set to external.

2.  Use the selector knob to
highlight a channel.

3. Press the selector knob to edit |§ . @
—

the channel, and then turn to
choose which channel’s duration
time setting to import.

Range Ch 01-08 /OFF

o1 fi
4. Press the selector knob or Enter or

to confirm the selection.
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Trigger Out 5. Press Define TRIG OUT (F2) if F2
Channel you want the currently selected

channel to output the Trigger
sequence signal.

You must set one channel as the TRIG OUT
channel.

Trigger In Channel 6.  Press TRIG In Channel (F4) to

allow the current sequence to be
triggered with the Input trigger.

Trigger InOn/Off 7. To turn the Input trigger source
. F5
on, press Trig In (F5).

8. Repeat the previous steps for any other
remaining channels.

Save Settings 9. Press Save (F3) to save the F3
settings.

Run Sequence

Background Like programs, you must turn on sequences before
you can run them.

When running a Sequence, the front panel function
keys, number pad, operation keys, and selector
knob are disabled for the specific channel(s). The
load module panel is also disabled (except the
display key) for the specific channel.

You still can edit channels that do not have a
sequence by changing channels via the CHAN key
or by using the local load module.

Ensure that you have created and saved Page 179
at least one sequence.
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Panel Operation

Ensure that you also have configured ~ Page 184
the channel duration time settings and

that no sequence (CHo1-08) that you

want to run is set to off.

1. Press FUNC, then Sequence (F2) ko

to enter the Channel Duration
Time Setting menu.

uUSB
LOAD

Channel Duration Time Setting
TRIG CH Setting
ouT 01
OFF 02

OouT 03

2. Press Seq. (F1) to turn on the
sequences.

3. SEQis displayed on the
Mainframe Status panel.

usB
SEQ

4. Press the LOAD key to run all
sequences. If a channel has TRIG
set to IN, that channel now waits
for a trigger before running.

ON/
LOAD on

5. Run SEQ Mode is displayed on
the bottom of the display for the
specific channels. On the
Mainframe Status panel, SEQ
turns orange.
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USB
SEQ

Channel Duration Time Setting
TRIG CH Setting
ouT 01 01

OFF 02 02
OUT 03
OFF 04

Run SEQ Mode

Stop the load 6. Press the LOAD key again or

ON/

wait for the sequence (if not LOAD orr
infinitely looped) to end/stop
the load.
Turn off SEQ 7. Press Seq. (F1) to turn off the
sequence(s) when the load is not
running,.
A N All' Ul keys/knobs are disabled for all channels that run
ote

a sequence, except the function keys and R/L keys.
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Background The OCP test function creates an automatic test to
test the OCP of power supply products.

[

Parameters Active Channel

Range

Start Current (Start C)

End Current (End C)

Step Current (Step_C)

Applies the setting to the
load channel.

High (CC mode high) or
low (CC mode low)

Starting current value for
the test.

The current value that ends
the test. The value must be
higher than the OCP value
of the DUT you are testing.
This parameter is a fail-safe
if the DUT over current
protection fails.

Sets the step resolution of
the current.

189



‘YNATIONAI.
p¥ INSTRUMENTS’

RMX-400x Series User Manual

Last Current (Last_C) Sets the final current value

Step Time (Step_T)

Delay Time (Delay)

Trig Voltage (Trig_V)

after OCP has tripped. This
is the steady-state current
draw after the OCP has
tripped.

Sets each step’s execution
time. (50 ms-1600 s)

The OCP testing delay time.
Sets the how long to delay
starting the test after you
press the Load On key.
(0-160 s)

Sets the voltage trigger
level needed to see whether
the power supply OCP has
been triggered.

When the power supply
OCP has triggered, its
voltage output drops. Use
the voltage trigger level to
test to see whether the
voltage output has been
dropped.

Keep Time (Keep_T)

Set how long to enter the
Last Current after detecting
the OCP. (0-160 s)

A Note Use this mode only under CC mode.

Panel Operation 1. Press the FUNC key F4 (OCP) to -FUNC -
enter the OCP Test Automation -

menu.
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06/15/18 FRM usB
16 : 50 SEQ

OCP Function Chan: 1
Range: High Step_T: 0.05
Start C: 0.000 Delay: 0.000

End C:71.400 Trig_V: 0.0000
Step_C: 0.002 Keep_T: 0.000
Last_C: 0.000

Use the selector knob to
highlight the parameter you
want to edit.

o

Press the selector knob to edit
the parameter, then turn to
increase or decrease the value.

i
o

or

BE
BEE

Use the number pad to enter a
number.

Press tbe selector knF)b or Enter I =
to confirm the selection.

Repeat steps 2-4 for all
parameters.

Press Save (F3) to save the OCP
Test Automation settings.
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06/15/18 FRM usB
16 : 50 SEQ

OCP Function Chan: 1
Range: High Step_T: 0.05
Start C: 0.000 Delay: 0.000

End C:71.400 Trig_V: 0.0000
Step_C: 0.002 Keep_T: 0.000
Last_C: 0.000

Select Active 7. To select the load channels for
Channel the test, press Active Channel

(F2).

06/15/18 uUsSB
16 : 50 OCP
Active Channels for OCP Mode
CH Active
0} —> OFF
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06/15/18 uUsB
16 : 50 OCP

Active Channels for OCP Mode
CH Active
(0} —> ON

8. Use the selector knob to Enter or

key to turn the Active value to
on.

Save the OCPTest 9. Press Save (F3) to save the OCP
Automation test automation channel.

Channel
10. Press Previous Menu (F5) to
return to the OCP Test
Automation menu.
USB

11. Press OCP (F1) to turn OCP to
on.

06/15/18
16 : 50 OCP

OCP Function

Chan: 1
Range: High Last _C:
Start C: 0.20 Step_T:

End C: 1.50 Delay:
Step_C 0.10 Trig_V:
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Save the OCP Test 12. Press Save (F3) to save the OCP D

Automation test automation parameters.
Parameters

Start the OCP Test 13. Press the Load key to start OCP

ON/
Automation Test Automation. LOAD o
Test Results 14. Review the test results.
06/15/18 USB
16 : 50 OCP

Run OCP Test

CH: 1
4.8550V
1.10A

Voltage reading: The DUT voltage before the
OCP was triggered.

Current reading: The DUT current before the
OCP was triggered.

A In addition to the setting the OCP test parameters as
Note described above, you also must set the Von voltage
settings according to the DUT output characteristics.
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The following image shows an OCP Test Automation example using
actual current and voltage waveforms.

- Current >~y - OCP -

on

Voltage . .

Von
Voltage : - : :
N O F o : e T ]
: - F.Delayj 4 Step . : Voltage -
: ‘ T{ Current . % . :
R

st L.

Cutrent Step -
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Channel Configuration

This chapter describes the configuration options for individual
channels. Any configuration settings you change apply to only the
current channel; other channels are not changed.

Accessing the Configuration Menu

Background

Panel Operation

196

Use the configuration menu to access instrument
settings and properties and set the protection
levels for each channel.

1.

Select the channel to be @

configured by pressing the
CHAN key and using the
selector knob.

Press the F5 (Configure) key to
enter the configuration
(Protection) menu.

06/15/18 USB
16 : 50 LOAD

OCP Level 71.400 A
OCP Setting OFF
OVP Level 81.6 V
OVP Setting OFF

OPP Level 357.00 W
OPP Setting OFF
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Setting OCP/OVP/OPP/UVP

Background Use over protection to set the voltage, current, or
power limit. In the event that the current, voltage,
or power exceeds the over protection settings, the
load module display shows an error message and
beeps an alarm.

When tripped, under voltage protection (UVP) will
turn off the load. UVP trips when the load voltage
drops below a set limit.

The protection modes are active only when the
protection settings are set to on (XXP Setting -On).

You can set all protection settings to 2% higher
than specification rating.

Parameters OCP Level 1.25% Rating A-102% Rating A
OCP Setting ON/OFF/Clear
OVP Level 1.25% Rating V-102% Rating V

(0.5% Rating V-102% Rating V
for RMX-4006)

OVP Setting ON/OFF/Clear

OPP Level RMX-4003 : 1 W-102 W
RMX-4004 (L) : 0.9 W-30.6 W
RMX-4004 (R) : 1.25 W-255 W
RMX-4005 : 1.75 W-357 W
RMX-4006 : 1.75 W-357 W

OPP Setting ON/OFF/Clear

UVP Level OFF—current using operating
voltage range of slave module.

UVP Setting Clear
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Protection Clear All

Panel Operation Ensure that you are in the configuration menu.
Refer to page 196.

pricin| one Joonen] e [

06/15/18 USB
16: 50 LOAD

OCP Level 71.400 A
OCP Setting OFF
OVP Level 81.6 V
OVP Setting OFF

OPP Level 357.00 W
OPP Setting OFF

1. Use the selector knob to
highlight OCP Level.

2. Press the selector knob to edit IE @
—

the selected level, then turn to
increase or decrease the value.

or 24 3 o
3. Use the number pad
. se the number pad to enter a
number.
eec

O 71.400
4. Press the selector knob or Enter or

to confirm the selection.
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o

5. Use the selector knob to
highlight OCP Setting.

6. Use the selector knob to turn
ON, turn OFF, or CLEAR the

OCP Setting.

7. Repeat steps 1-5 for:
OCP Level
OVP Level
OVP Setting
OPP Level
OPP Setting
UVP Level
UVP Setting

m

@

Clearing an Alarm When any protection setting is tripped, Alarm
displays on the Mainframe Status Panel, and an

alarm tone sounds by default.

Alarm

On the local load module, the tripped protection

setting is displayed.
oce O L F
o [ U P
REV* ~EU_ U
or O P F
orr [ k£ P
cex [ P P
we U U P
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8. Turn the load off by pressing the
Load key, and turn off the load
input.

ON/

LOAD oM

9. Change the XXP Setting to Clear
to clear the alarm.

OCP Setting NSl

A *You cannot clear REV, OTP, and CPP using this
Note method. You must use the Protection Clear function
instead. Refer to page 200.

Refer to pages 67 and 318 to output alarms via the
Go/NoGo output terminal.

The configuration settings apply to only the current
channel.

Protection Clear

Background When any protection circuit tripped, use the
Protection Clear function to reset the alarms.

Alarm will display on the Mainframe Status Panel,
and an alarm tone sounds by default when any
protection setting is tripped.

On the local load module, the tripped protection
setting is displayed.

Example: Reverse Voltage Protection
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Panel Operation

&Note

oce O L F
o [ U F
REV r~EU_U
or fJ P P
ot 0 E P
ce [ P F
uve U U P

Ensure that the menu is in the configuration menu.
Refer to page 196.

S I R I

1.

Turn the load off by pressing the
load key if necessary.

Use the selector knob to scroll
down to Protection Clear.

Protection Clear Al -
Press the selector knob or Enter oR

to clear all.

ON/
LOAD oN

The configuration settings apply to only the current
channel. Other channels are not affected.

Setting the CC Voltage Range

Background You can set the Constant Current Voltage range to
high or low.
Parameter CC Vrange High/Low
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Panel Operation Ensure that the menu is in the
configuration menu. Refer to page
196.

|ootoce| oo [T
1. Press the F2 (Other) key to enter @
the Other menu.

06/15/18 USB
16 :50 LOAD

CC Vrange High
Von Voltage 0.0V
Von Latch ON

Short Key Toggle
CH CONT Panel
Independent OFF

2. Use the selector knob to
highlight CC Vrange.

3. Press the selector knob to edit IE @
[ c—

CC Vrange, then turn to increase
or decrease the range.

CC Vrange High -
4. Press the selector knob or Enter oR

to confirm the selection.

A The configuration settings apply to only the current
Note channel.
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Adjusting the Von Voltage and Latch

Background

The Von voltage is the voltage point at which the
load module will start to sink current. When Von
latch is set to ON, the load continues to sink
current after being tripped, even if the voltage
drops below the Von voltage level. The step
resolution of Von voltage is load module
dependent.

Parameters

Von voltage 0.0-Rating volts
Von latch  ON/OFF

Panel Operation

Ensure that the menu is in the
configuration menu. Refer to page
196.

R
1. Press the F2 (Other) key to enter
the Other menu. @

06/15/18 USB
16 : 50 LOAD

CC Vrange High
Von Voltage 00 V
Von Latch ON
Short Key Toggle

CH CONT Panel
Independent OFF
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2. Use the selector knob to
highlight Von voltage.

3. Press the selector knob to edit ﬁ @
the selected value, then turn to —
increase or decrease the value. o B

o
Use the number pad to enter a
number.

Von Voltage 0.0
4. Press the selector knob or Enter or

to confirm the selection.

5. Repeat steps 3 to 5 to turn Von
latch ON or OFF

For details of Von and Latch settings, refer to page 94.

A The configuration settings apply to only the current
Note channel. Other channels are not affected.
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Configuring the Short Settings

Background

Use the Short Key option to simulate a short
circuit.

Use the Short Function option to set whether the
short function is enabled or disabled.

You can configure the Short Key option to toggle
(press SHORT on the load module to toggle ON or
OFF) or Hold (hold the SHORT key to short the
load).

Use the Short Safety option to set whether enabling
the short function depends on Load ON. When set
to ON, the short function is enabled only when
Load ON mode is enabled. When set to OFF, the
short function is directly enabled independent of
the Load ON mode.

Parameter

Short Function ~ON/OFF
Short Key Hold/Toggle
Short Safety ON/OFF

Panel Operation

Ensure that the menu is in the
configuration menu. Refer to page
196.

1. Press the F2 (Other) key to enter Fo
the Other menu.
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06/15/18 uUsSB
16 : 50 LOAD

CVL Step 0.0004 V
CPH Step 0.01 W
CPL Step 0.001 W

Short Function ON
Short Key Toggle
Short Safety ON

Use the selector knob to
highlight Short Function.

Press the selector knob to edit % @
the selected setting, and turn to —

change the setting.

Short Function ON -

4.

Press the selector knob or Enter or

to confirm the selection.
Use the selector knob to
highlight Short Key.

Press the selector knob to edit the |§ @
[ c—

selected setting, and turn to
change the setting.

Short Key Toggle -

7.

206

Press the selector knob or Enter oR

to confirm the selection.
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8. Use the selector knob to
highlight Short Safety.

9. Press the selector knob to edit the IE . @
—

selected setting, and turn to
change the setting.

Short Safety oNn |l

10. Press the selector knob or Enter oR

to confirm the selection.
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Configuring Channel Control

Background

When you set channel control (CH CONT) to
external, it disables editing the active channel
load. You still can use instrument buttons and
knobs to access the menu for the active channel or
to edit other channels that do not have channel
control active. This prevents settings on the active
channel from being changed on the local machine.
Refer to pages 63 and 100 for details.

Parameter

CH CONT Panel/ External

Panel Operation

208

Ensure that the menu is in the
configuration menu. Refer to page
196.

|cotoca| com "
1. Press the F2 (Other) key to enter @
the Other menu.

06/15/18 USB
16 : 50 LOAD

CC Vrange High
Von Voltage 0.0 V
Von Latch ON
Short Key Toggle

CH CONT Panel
Independent OFF
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2. Use the selector knob to
highlight CH CONT.

3. Press the selector knob to edit the |§ . @
(e—

selected setting, and turn to
change the setting from panel to
external.

CHCONT [3NCnEl |

4. Press the selector knob or Enter or (@)

to confirm the selection.

Channel control is now activated. To CH1
turn channel control off, you must
set CH CONT to panel again. When  [Riiei
channel control is active, EXT is

displayed on the side panel for the

active channel.

20

You can activate channel control on only the active
channel; other channels are not affected.

Configuring the Independent Setting
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The independent setting allows a channel to be
load independent from the mainframe. This means
that a load module with independent set to on can
load from only the local load module. If you press
the LOAD ON/OFF key from the mainframe, the
mainframe does not affect the channel with
independent set to on, except when running a
program.

Parameter

Independent ON/ OFF

Panel Operation

210

Ensure that the menu is in the
configuration menu. Refer to page
196.

|ootoco] @0 "
1. Press the F2 (Other) key to enter @
the Other menu.

06/15/18 USB
16 : 50 LOAD

CC Vrange High
Von Voltage 00 V
Von Latch ON

Short Key Toggle
CH CONT Panel
Independent OFF

2. Use the selector knob to
highlight Independent.
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&Note

3. Press the selector knob to edit |§ . @
(c—

the selected setting, and turn to
change the setting.

Independent OFF-
4. Press the selector knob or Enter oR

to confirm the selection.

When you set a channel to
independent, an asterisk(*) appears
next to the channel number indicator
in the Current Operation Channel
Status panel.

The configuration settings apply to
only the current channel. Other
channels are not affected.

Configuring the Load Delay Time

Background The mainframe can delay loading a channel by up
to 10 seconds. However, the delay time applies
only to manual loading. Delay time does not apply
to programs or sequences.

Parameter Load D-Time 0-10s

Panel Operation

Ensure that you are in the
configuration menu. Refer to page
196.

I EREEES

1. Press the F2 (Other) key to enter
the Other menu.
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06/15/18 USB
16 : 50 LOAD

Load D-Time 0.0 S

Response Mormal
CCH Step 0.002 A

CCL Step 0.0010 A
CRH Step ~ 0.00080 U
CRL Step 0.00080 ©
CVH Step 0.002 V

[

2. Use the selector knob to
highlight Load D-Time.

Note: Load D-Time is below
Independent, off screen.

3. Press the selector knob to edit IE @
—

the selected setting, and turn to
change the setting.

or

Use the mumber pad
se the number pad to enter a =
number.

s

Load D-Time 0.0

4. Press the selector knob or Enter or

to confirm the selection.

A The Delay Time applies to only the current channel;
Note other channels are not affected.

Delay time applies only when you manually turn on
the load or during start up with the Auto Load On
setting (refer to page 226).
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Configuring Step Resolution

Background

You can edit the CC, CR, CV, and CP step
resolution settings in the configuration menu.
These step resolution settings directly correspond
to the step resolution of the coarse adjustment
when setting the CC, CR, CV, and CP parameters.

The minimum and maximum step resolution you
can set for each channel is dependent on the load
module. For more information about step

resolution, refer to page 94.

Step Resolution

Minimum?*! Maximum?*? Unit

RMX-4003 CCHStep  HR/20000 HR/2 Amperes A
CCL Step LR/20000 LR/2 Amperes A
CRHStep  HR/40000 HR/2 Siemens O
CRL Step LR/40000 LR/2 Siemens O
CVHStep  HR/40000 HR/2 Voltage V
CVL Step LR/40000 LR/2 Voltage V
CPHStep  HR/10000 HR/2 Watt W
CPL Step LR/10000  LR/2 Watt W

RMX-4004 (L) CCHStep  HR/40000 HR/2 Amperes A
CRHStep  HR/40000 HR/2 Siemens O
CRL Step LR/40000 LR/2 Siemens O
CVHStep  HR/40000 HR/2 Voltage V
CVLStep  LR/40000 LR/2 Voltage V
CPHStep  HR/30000 HR/2 Watt W
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RMX-4004 (R) CCHStep  HR/40000 HR/2 Amperes A
CCL Step LR/40000 LR/2 Amperes A
CRHStep  HR/40000 HR/2 Siemens O
CRL Step LR/40000 LR/2 Siemens O
CVH Step  HR/40000 HR/2 Voltage V
CVL Step LR/40000 LR/2 Voltage V
CPHStep  HR/25000 HR/2 Watt W
CPL Step LR/25000 LR/2 Watt W
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RMX-4005 CCHStep  HR/35000 HR/2 Amperes A
CCL Step LR/35000 LR/2 Amperes A
CRHStep  HR/40000 HR/2 Siemens O
CRL Step LR/40000 LR/2 Siemens O
CVHStep  HR/40000 HR/2 Voltage V
CVL Step LR/40000 LR/2 Voltage V
CPHStep  HR/35000 HR/2 Watt W
CPL Step LR/35000 LR/2 Watt W

RMX-4006 CCHStep  HR/20000 HR/2 Amperes A
CCL Step LR/20000 LR/2 Amperes A
CRHStep  HR/40000 HR/2 Siemens O
CRL Step LR/40000 LR/2 Siemens O
CVHStep  HR/50000 HR/2 Voltage V
CVLStep  LR/50000 LR/2 Voltage V
CPHStep  HR/35000 HR/2 Watt W
CPL Step LR/35000 LR/2 Watt W

T HR = High range rated value. LR = Low range rated value.
2 Maximum value = HR (LR)/2 *1.02.

&Note Use the Shift key to toggle between coarse and fine
adjustment mode when editing the CC, CR, CV, and
CP values with the Selector knob on the main display.
The fine adjustment resolution varies between the
function and load module used.

Coarse mode: Fine mode:

-0 =0
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Panel Operation

ANote

216

Ensure that you are in the
configuration menu. Refer to page
196.

Jooroco] peoter [
1. Press the F2 (Other) key to enter @
the Other menu.

06/15/18 USB
16 : 50 LOAD

Response Mormal
CCH Step 0.002 A

CCL Step 0.0010 A
CRH Step 0.00080 ©
CRL Step 0.00080 ©
CVH Step 0.2V

2. Use the selector knob to scroll
down to highlight CCH Step. @

80V
conf

Note: CCH Step is off screen when
entering the Other menu.

CCH Step is off-screen when entering Other menu.

3. Press the selector knob to edit IE @
—

the selected setting, and turn to
change the setting.

or = ) ([
Use the number pad to enter a

number.
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CCH Step 0.002 INE

4. Press the selector knob or Enter or @
to confirm the selection. |E

5. Repeat steps 2-4 to edit the step
resolution of:
CCL Step
CRH Step
CRL Step
CV Step

&N The Step resolution settings apply to only the active
ote

channel; other channels are not affected.

Configuring Response Time

Background Use the Response time setting to limit current
draw when input voltage is less than 1 V. The
Response setting sets the load bandwidth to fast
(100 MHz) or normal (1 kHz).

Parameters Response Normal, Fast

Panel Operation Ensure that you are in the

configuration menu. Refer to page
196.

1. Press the F2 (Other) key to enter Fo
the Other menu.

217



yNATIONAI.

INSTRUMENTS' RMX-400x Series User Manual

06/15/18 USB
16 : 50 LOAD

Response Normal
CCH Step 0.002 A

CCL Step 0.0010 A
CRH Step  0.00080 &

CRL Step 0.00080 ©
CVH Step 0.002 V

2. Use the selector knob to scroll
down to highlight Response. @

AN Response is offscreen when entering Other menu.
ote

80V
conf

3. Press the selector knob to edit IE @
[ c—

the selected setting, and turn to
change the setting.

Response Normal -
4. Press the selector knob or Enter oR

to confirm the selection.

A The Response settings apply to only the active
Note channel; other channels are not affected.
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Go/NoGo

Background

&Note

Use Go/NoGo mode to set threshold limits.
When a load is within the limit(s), it is considered
to be “Go”; when the load exceeds the limit, it is
considered to be “NoGo.”

You can set Go/NoGo limits as either absolute
values (entry mode set to “Value”) or a
percentage offset from a nominal (center) value
(entry mode set to “Percent”).

You can use Go/NoGo in both high and low
ranges, as well as CC, CV, CR, and CP modes.
You can read the Go/NoGo status using the rear
Go/NoGo output.

You also can impose a delay time for up to
1 second.

Any Go/NoGo configuration applies to only the
current channel with the same mode and range.

Parameters

Value Percent

CCMode High:V High: %

CRMode Low:V Low: %
Center: V

CV Mode High: A High: %

CP Mode Low: A Low: %
Center: A

Delay Time 0.0-1.0 seconds

SPEC Test ON/OFF

Panel Operation

Ensure that you are in the Configuration menu.
Refer to page 196.

priocen] orr_Jooneoo] cow [P
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Choose Absolute/ 1.

Percentage Limits

Press Go-NoGo (F3) to access the

Go/NoGo menu.

Use the selector knob to edit —— m
=

Entry Mode.

Choose Value for absolute limits
or Percent for percentage offset

limits.
Entry Mode Value
Or

Entry Mode  Percent

The menu changes according to
the selection.

Value Percent

UsB
LOAD LOAD

SPEC Test OFF
Delay Time 0.0S

SPEC Test OFF

Delay Time 0.0S

Entry Mode Value

High 100.0 %
Low 100.0 %
Center 10.0000 A

Lo o P e e o T

Use the selector knob and IE . @
number pad to edit Delay time, H=—=

High, Low, and Center (percent

mode only).

Entry Mode Value
High 10.0000 A
Low 0.00000 A

--@
oea
0O e

Press the selector knob or Enter or (@)

to confirm each value.
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Turn Go/NoGo 7. Use the selector knob to edit |E . @
—

On/Off SPEC test.

8. Choose ON to turn on
Go/NoGeo.

SPEC Test ON

9. Choose OFF to turn off
Go/NoGeo.

SPEC Test OFF
When SPEC test is set to ON, SPEC
appears on the Current Operation
Channel Status panel.

80V
conf

Group Unit
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Background Use the Group Unit menu to configure load
modules of the same type and rating as a single
unit when used in parallel. You can use up to four
load modules in this mode.

Operating the RMX-400x series load modules in
Group Unit mode is almost the same as using the
load modules separately. The only difference is
that you need to set up the channel configuration
for only channel 1 and not individually for each
channel.

There are two mode types: para and sync. Use the
para setting to operate the all parallelized load
modules as a single large load module. Use sync
mode to synchronize the settings of a single unit
across all other parallelized load modules.

The display mode determines which parameters
are displayed on the local load modules.

A You can use only CC or CR mode in Group Unit.
Note

The single channel load modules, RMX-4005 and RMX-
4006, fully support these two modes (Para, Sync) of
group function.

The RMX-4004 does not support group function.

The dual channel RMX-4003 does partially support
group function. It can support grouping two units of
the same module under the Sync mode only. That
means the RMX-4003 can be 2 ch x 100 W or
1chx200W.

Ensure that you use the same firmware for both units.

Total Unit 2/3/4/OFF

P t
arameters Group Mode Para/Sync

Display Mode  V,I/,VW/IW/S
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Panel Operation 1. Ensure that the current channel
is selected as the active channel.
Refer to page 137.

2. Ensure that the menu is in the Configuration
menu. Refer to page 196.

I R I

Parallel Setup 3. Press Group (F4) to access the
Group menu.

06/15/18 uUSB
16 : 50 LOAD

Total Unit
Group Mode

Display Mode

| one |coreco) cue [T

4. Use the selector knob to change |E . @
— ]

Total Unit from the OFF setting
to the number of parallel units.

Total Unit 2

5. Press the selector knob or Enter or

to confirm.

Parallel Mode 6. To change the type of mode, use |E H@
(Sa—

the selector knob to edit Group
Mode.
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7. Choose Para to operate the units
as a single large load module, or
Sync to synchronize the load
settings across each parallel unit.

Parallel Mode Para

Display Mode

8. Use the selector knob to change IE . @
(E—

the display settings on the local
load modules.

9. Choose from V,I/V,W/I,W, or S.

Display Mode \VA

When para unit is active, an
indicator appears on the screen. The
indicator depends on the Group
mode. P appears for para mode and
S appears for sync mode.

CHXP Para mode
CHXS Sync mode

The RMX-400x is now ready to operate in parallel
mode.

Turn Parallel
Mode Off

224

10. To disable parallel mode, use the IE @
(Sn—

selector knob to change Total
Unit to OFF.

Total Unit OFF
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Mainframe Configuration

This chapter describes configuration settings that apply to all
channels and general interface settings.

Accessing System Information

Background The system information displays the mainframe
and load module(s) serial numbers.

Parameters Mainframe Ver: Mainframe firmware version and
date (month/day).

RMX-400x SN: Mainframe serial number.

SlotX(Y) Ver:  The version number of the Xth
load module occupying the Xth
slot with channel number Y.

RMX-400x SN: The serial number and module
model of the Xth load module

Y designates the channel of each installed load
module. For example, if dual channel load
modules are installed, Ch (1,2) is for the firmware
and serial number.

Panel Operation 1. Press the Shift key and then
Help key to access the Utility :)

menu/System Info menu.
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06/15/18 USB
16 : 50 LOAD

MainFrame Ver: 1.XX XXXX

RMX-4000 SN:EJXXXXXX
Slot1(1)Ver: 1.XX

RMX-4003 SN: EJXXXXXX
Slot2(2)Ver: 1.XX
RMX-4004 SN: EJXXXXXX

A If you have set Memo through commands, you can see
:~Note the Memo information by pressing System Info (F1)
once again. (Refer to the chapter describing
the :MEMo and :CHANnel:MEMo commands in the
programming manual for details.)

06/15/18 USB
16:50 LOAD

MainFrame (RMX-4002) MEMO:
No Memo

CH1 (RMX-4005) MEMO:

123

CH2 (RMX-4006) MEMO:
123

Accessing the Load Menu
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Background

The RMX-400x series can automatically start
loading from the last program or load setting.

If you set Auto Load On to Load, the last load
setup used before the machine was reset
automatically starts to load on startup.

If program is set to the auto load on configuration,
the last program executed starts on the next
startup.

Parameters

Auto Load ON/OFF

Auto Load On  Load/program

Panel Operation

1. DPress the Shift key and then the
Help key to access the Utility C)

menu.

2. Press F2 (Load). C]
06/15/18 USB
16 : 50 LOAD

Load Setting
Auto Load OFF
Auto Load On Load

3. Press the selector knob and then H @
turn to choose Auto Load. —
4. Press the selector knob or Enter or

to confirm the selection.
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Scroll to Auto Load On and
choose Load or Program for the
next time the RMX-400x starts.

Adjusting the Speaker

Background

The RMX series has an internal speaker for both
the mainframe and load modules. The speaker
function turns the Ul sound on or off (key presses
and scrolling). The speaker setting does not alter
the sound for protection or Go/NoGo alarms.

Parameter

Speaker ON/OFF

Panel Operation

228

1.

3.

Press the Shift key and then the -Hm
Help key to access the Utility )

menu.

Press F5 (Other menu). @
06/15/18 USB
16 : 50 LOAD

Other Setting
Speaker

Contrast

Brightness

Frame CONT OFF
Alarm Tone(M) OFF

Use the selector knob to
highlight Speaker. @
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4. Press the selector knob to edit |E . @
(c—

5.

Speaker, then turn to change
from on to off and vice versa.

oN |
Press the selector knob or Enter or

to confirm the selection.

Adjusting the Display Settings

Background The RMX series has a TFT LCD display. Use the
Utility menu to control the display brightness and
contrast.

Parameters Brightness 50-90 50 (low) 90 (bright)
Contrast  3-13 3 (low) 13 (high)

Panel Operation 1.

Press the Shift key and then the
Help key to access the Utility C)

menu.

Press F5 (Other menu). @
06/15/18 uUsB
16: 50 LOAD

Other Setting
Speaker ON

Contrast 8

Brightness 64

Frame CONT
Alarm Tone(M)
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3. Use the selector knob to
highlight Contrast.

4. Press the selector knob to edit IE @
—

contrast, then turn to increase or
decrease the value.

Convast Y

5. Press the selector knob or Enter or

to confirm the selection.

6. Repeat steps 3-5 for the
brightness.
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Adjusting the Frame Control

Background Use frame control to control several frame-linked
mainframes (slaves) with a master mainframe.
For information about frame control, frame
control interface, and connection, refer to pages 61
and 315.

m When using frame control, ensure that the same
Note firmware is installed in both master and slave units.

Parameters Frame CONT ON/OFF

Panel Operation 1. Connect the mainframes usinga Page 61.
frame link connection.

2. On the master mainframe, press
the Shift key and then the Help (:)

key to access the Utility menu.

3. Press F5 (Other menu). C]

06/15/18 USB
16 : 50 LOAD

Other Setting
Speaker OFF

Contrast

Brightness

Frame CONT
Alarm Tone(M)
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4. Use the selector knob to
highlight Frame CONT. @

5. Press the selector knob to edit, IE @
—

then turn to turn frame control
on or off.

06/15/18 FRM USB
16:50 LOAD

Other Setting
Speaker OFF

Contrast 8

Brightness 64
Frame CONT ON
Alarm Tone(M) OFF

= W e et ]

When Frame CONT is set to on, the mainframe
displays FRM (master) or FRS (slave) at the top of
the display.

6. Repeat the above steps for any connected slave
mainframe units.

Frame control is now ready for both master and
slave mainframes.
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Adjusting the Knob Control Type

You can set the mainframe control knob to Update

Background or Old mode.

When set to Update mode, rotating the mainframe
knob changes the load module setting value at the
same time.

When set to Old mode, rotating the mainframe
knob does not change the load module setting
value unless you press the knob or Enter key.

Parameter Knob Type Updated/old

Panel Operation 1. Press the Shift key and then the
Help key to access the Utility C)

menu.

2. Press F5 (Other menu). @
06/15/18 USB
16: 50 LOAD

Other Setting
Brightness 64

Frame CONT OFF

Alarm Tone(M) OFF
Alarm Tone(S) OFF
Knob Type Updated

3. Use the selector knob to move
the cursor down to Knob Type

(below the initial screen).
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4. Press the selector knob to IE . @
[ c—

highlight Knob Type, then turn
to change to Old/Updated.

Knob Type Updatedl
5. Press the selector knob or Enter or

to confirm the selection.

Configuring Alarm Sound

Background The RMX series has two different types of alarms,
one on the mainframe (alarm tone M) and one for
each load module (alarm tone S).

You can set alarm tones M and S individually to on

or off.
Parameter Alarm Tone (M) ON/OFF
Alarm Tone (S) ON/OFF

rrrrrrr

Panel Operation 1. Press the Shift key and then the
Help key to access the Utility =)
menu.

2. Press F5 (Other menu). C]

234



‘7 NATIONAL
P¥ INSTRUMENTS

RMX-400x Series User Manual

06/15/18 USB
16 : 50 LOAD

Other Setting
Brightness 64

Frame CONT OFF

Alarm Tone(M) OFF
Alarm Tone(S) OFF
Knob Type Updated

o | ow | s Trosu One |

Alarm Tone (M).

Alarm Tone (M), turn to edit,

3. Use the selector knob to
highlight the master alarm,

4. Press the selector knob to select % @
(en—

and press to confirm the |§
— |

selection.

Alarm Tone(M) ONI

5. Repeat the steps to edit the slave
alarm, Alarm Tone(S).

Configuring Go/NoGo Alarm Sound

Background You can set an alarm to sound when any
Go/NoGo limits are tripped from any channel.
The Go_NoGo tone alarm settings apply to all
channels.

Parameter Go_NoGo Tone On/off
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Panel Operation 1.

236

Press the Shift key and then the —=
Help key to access the Utility )

menu.

Press F5 (Other menu). D
06/15/18 uUSB
16 : 50 LOAD

Other Setting
Alarm Tone(S) OFF

Knob Type Updated

Go_NoGo Tone OFF
Slave Knob SetValue
Language English

Use the selector knob to move
the cursor down to Go_NoGo

Tone (below the initial screen).

Press the selector knob to IE . @
highlight Go_NoGo Tone, then H{=—=

turn to change to ON/OFF.

Go_NoGo Tone  [elad |

Press the selector knob or Enter or

to confirm the selection.
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Adjusting Slave Knob Settings

Background

You can edit channel loads using the local load
module or the mainframe. When using the slave
knob to edit a load, you can set the load module
display to two different types: SetValue and
Measured.

When a load is on, SetValue always displays the
set value (A Value, B Value) on the local load
module display, while Measure shows the actual
measured value when editing the load. These
settings apply to all channels.

You can temporarily disable the Measure setting
by pressing the slave knob to display the SetValue
instead of the Measure value in the local load
module display.

Parameter

Slave Knob Measure/SetValue

Panel Operation

1. Press the Shift key and then the
Help key to access the Utility (D)

menu.

2. Press F5 (Other menu). D
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06/15/18 USB
16:50 LOAD

Other Setting
Alarm Tone(S) OFF

Knob Type Updated

Go-NoGo Tone OFF
Slave Knob SetValue
Language English

3. Use the selector knob to move
the cursor down to Slave Knob

(below the initial screen).

4. Press the selector knob to IE @
highlight Slave Knob, then turn =
to change to Measure/SetValue.

Slave Knob SetVaIueI

5. Press the selector knob or Enter or

to confirm the selection.
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View Language Settings

Background Use the Utilities menu to view the language
settings.

Panel Operation 1. Press the Shift key and then the C ) —=
Help key to access the Utility

menu.

2. Press F5 (Other menu). C]
06/15/18 USB
16 : 50 LOAD

Other Setting
Alarm Tone(S) OFF

Knob Type Updated

Go-NoGo Tone OFF
Slave Knob SetValue
Language English

3. Use the selector knob to move
the cursor down to Language

(below the initial screen).
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Adjusting the High Resolution

Background

ON: When there is a difference between the
measured value of the voltage, current, or power
displayed on the module panel and the setting
value, the system fine tunes the load value so that
the measured value is close to the setting value.
The system performs and completes this action in
1 second after loading is on.

OFF: The system performs no action when there is
a difference between the measured value of the
voltage, current or power displayed on the
module panel and the setting value.

Parameter

High Resolution ON/OFF

Panel operation

240

1. DPress the Shift key and then the
Help key to access the Utility C)

menu.

2. Press F5 (Other menu). D
06/15/18 USB
16 : 50 LOAD

Other Setting
High Resolution ON

System Mode 0]
Von Latch Clear Auto

Measure Period 200ms
Jog Shuttle Control OFF
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3. Use the Selector knob to
highlight High Resolution.

4. Press the Selector knob to edit |§ . @
—

High Resolution, then turn to
change from ON to OFF and vice
versa.

High Resolution ON I
5. Press the Selector knob or Enter or

to confirm selection.
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Adjusting the System Mode

Background

1: When any command is received, the Master
panel automatically enterf the Remote fast mode.

0: The Master panel will not enter the Remote fast
mode automatically.

AN ote

For details about remote mode fast/normal, refer to
the UTILity:REMote:MODE command in the
programming manual.

Parameters

System Mode  0/1

Panel operation

242

1.

Press the Shift key and then the
Help key to access the Utility D

menu.

Press F5 (Other menu). D
06/15/18 usSB
16 : 50 LOAD

Other Setting
High Resolution ON

System Mode 0]
Von Latch Clear  Auto
Measure Period 200ms
Jog Shuttle Control OFF

3. Use the Selector knob to
highlight System Mode. @
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4. Press the Selector knob to edit |§ @
(e—

System Mode, then turn to
change from 0 to 1 and vice
versa.

System Mode 0 I

5. Press the Selector knob or Enter or

to confirm selection.
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Adjusting the Von Latch Clear

Background Auto: The load starts when the module terminal
voltage exceeds the Von value. The system stops
loading when the module terminal voltage is close
to 0 V for more than 25 ms, and the system is
detecting Von again.

Manual: The load starts when the module
terminal voltage exceeds the Von value. Loading
continues even if the module terminal voltage is

closeto 0O V.
Von Latch: ON
\% Von Latch Clear: ON
N
Output
~ /N
Von ﬂ \ /i i\
+ ; . + ' > time
| | | 25ms! | |
” S T A
| ! ! | |
RMX-4000 I load : : | I
Load ! | | ! I
| | | |
| | | T
/1 /T
. . > time
Von Latch: ON
\Y Von Latch Clear: OFF
N
Output
~ /N
Von ,—[_JI \ /: :\
| | |
. ; . . > time
| | | I
| | | | |
o
|
| | |
RMX‘4000 | Ioad : | |
Load ! | ! !
| | | |
| ) T T
:/ | | |
. . . > time
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ANote

This feature is available only when Von Latch is set to
ON.

Parameters

Panel operation

Von Latch Clear  Auto/Manual

uuuuu

1. Press the Shift key and then the
Help key to access the Utility D

menu.

2. Press F5 (Other menu). C]
06/15/18 USB
16 : 50 LOAD

Other Setting
High Resolution ON

System Mode 0]

Von Latch Clear Auto
Measure Period 200ms
Jog Shuttle Control OFF

3. Use the Selector knob to
highlight Von Latch Clear.

4. Press the Selector knob to edit |§ . @
—

Von Latch Clear, then turn to
change from Auto to Manual
and vice versa.

Von Latch Clear Ja\ii(e] I

5. Press the Selector knob or Enter to confirm
selection.
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Adjusting the Measure Period

Background Use this setting to select a measure sample rate.
Rates of 200 ms or 20 ms are available for voltage
and current sampling rate.

Parameter Measure Period 200 ms/20 ms

Panel operation 1. Press the Shift key then the Help -C) ---m

key to access the Utility menu.

2. Press F5 (Other menu). D

06/15/18 uUSB
16 : 50 LOAD

Other Setting
High Resolution ON

System Mode 0]
Von Latch Clear  Auto
Measure Period 200ms
Jog Shuttle Control OFF

3. Use the Selector knob to
highlight Measure Period.

4. Press the Selector knob to edit IE @
— |

Measure Period, then turn to
change from 200 ms to 20 ms
and vice versa.

\Vieasure Period EVUNSE
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5. Press the Selector Knob or Enter . or

to confirm selection.

Adjusting the Jog Shuttle Control

Background ON: After you enable this setting, the slave knob
adjusts the setting value in Jog Shuttle mode when
you adjust the setting value. The interval value is
adjusted according to the knob speed.

OFF: If you disable this setting, the slave knob
adjusts the setting value in the form of fixed
compartment when you adjust the setting value.

Parameter Jog Shuttle Control  ON/OFF

Panel operation 1. Press the Shift key and then the -HELP
Help key to access the Utility C_ )t )

menu.

2. Press F5 (Other menu). C]
06/15/18 USB
16 : 50 LOAD

Other Setting
High Resolution

System Mode

Von Latch Clear  Auto
Measure Period 200ms
Jog Shuttle Control OFF

3. Use the selector knob to
highlight Jog Shuttle Control. @
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4. Press the Selector knob to edit . @
(c—

Jog Shuttle Control, then turn to
change from OFF to ON and vice |§
versa. —

Jog Shuttle Control [@]3d I

5. Press the Selector knob or Enter to confirm
selection.

Adjusting the RVP Load Off

Background ON: When RVP is detected, Alarm displays on the
screen, and loading stops.

OFF: When RVP is detected, Alarm displays on
the screen, but loading remains on.

A This setting applies to all channels. But each channel
Note independently detects RVP, emits the alarm, and
stops the load.

Parameter RVP Load Off ON/OFF

Panel operation 1. Press the Shift key and then the
Help key to access the Utility D

menu.

2. Press F5 (Other menu). D
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06/15/18 usB
16 : 50 LOAD

Other Setting
System Mode 0]

Von Latch Clear  Auto
Measure Period 200ms
Jog Shuttle Control OFF
RVP Load Off OFF

Use the Selector knob to
highlight RVP Load Off. @

Press the Selector knob to edit |E . @
(e—

RVP Load Off, then turn to
change from OFF to ON and vice
versa.

RVP Load Off oFF |

Press the Selector Knob or Enter . or

to confirm selection.
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Setting the Date and Time

Description Use the date and time settings to time stamp files
when saving them.

o The date is shown at the top of the display.

Parameters Month 1-12
Day 1-31
Year 1990-2038
Hour 0-23
Minute 0-59

wwwwwww

Panel operation 1. Press the Shift key then the
Help key to access the Utility
menu.

=
2. Press F4 (Date/Time menu). C]

Settings: Month, Day, Year, Hour, Minute

06/15/18 RS232
16:50 LOAD

Date/Time

Month
Day
Year

Hour
Minute
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Interface Configuration (Settings)

This chapter describes configuration settings that apply when using
the RMX-400x mainframe with a remote connection. There are
three interface options for remote control: R5232 and USB. You can
use only one interface at a time. For more details about remote
control and interface connections, refer to the Interface section on
page 311.

Configuring RS232 Connection

Background When using RS5232, you need to set several
parameters. These include baud rate, stop bit, and
parity. When setting RS232 parameters, ensure that
they match those of the host machine.

Parameters Baud Rate 2400/4800/9600/19200/38400
Stop Bit 1-2
Parity None/odd/even

rrrrrrr

Panel Operation 1. Press the Shift key and then the
Help key to access the Utility (=)

menu.

2. Press F3 (Interface menu). D
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06/15/18 USB
16:50 LOAD

Interface

et | o b [ mesa | over

3. If the Interface mode is not IE @
[ e—

RS232, turn the selector knob to
RS232.

4. Choose RS232.

Interface RS232
5. Press the selector knob to or

confirm.

6. The RS232 menu appears.

06/15/18 RS232
16 : 50 LOAD

Interface
Baud rate
Stop Bit
Parity
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7. Use the selector knob to edit 9 @
Baud rate, Stop Bit, and Parity. —
& The baud rate, stop bit, and parity must match that of
Note the host machine.

For RS232 function check, refer to the RS232 and USB
CDC Function Check section on page 263.

Configuring USB Connection

Background Of the three interface options, USB is the easiest to
use.
USB connection PC side connection Type A, host
RMX-4000 side connector Type B,
device
Speed 1.1/2.0 (full
speed)

rrrrrrr

Panel Operation 1. Press the Shift key and then the [ )
Help key to access the Utility - &
menu.

2. Press F3 (Interface Menu). C]
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06/15/18 RS232
16 : 50 LOAD

Interface
Baud rate
Stop Bit

Parity

R ) )

3. If the Interface mode is not USB, |E . @
—

use the selector knob to edit
Interface.

4. Choose USB.

Interface USB
5. Press the selector knob to = -
confirm.
6. The Interface becomes USB.
06/15/18 USB
16 : 50 LOAD

Interface USB
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7. Connect the USB cable to the <
USB-B slave port on the rear. @

8. If the PC asks for the USB driver, select RMX-
4000.inf (downloadable from the National
Instruments website, www.ni.com, RMX-4000
product page).

A For USB CDC function check, refer to the RS232 and
Note USB CDC Function Check section on page 263.
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Configuring Ethernet Connection

Background When using Ethernet, you need to set several
parameters including DHCP On/Off, IP Address,
Subnet Mask, and Gateway. When setting
Ethernet parameters, ensure they match the
network parameters.

Parameters DHCP On/Off
IP Address 0-255  0-255  0-255  0-255

Subnet Mask None/Odd/Even

Gateway 0-255  0-255  0-255  0-255

Configuration This configuration example configures the
RMX-4000 socket server.

The following configuration settings manually
assign the RMX-4000 an IP address and enable
the socket server. The socket server port
number is fixed at 2268.

1. Connect an Ethernet cable from
the network to the rear panel
Ethernet port. You will see the
LED indicator next to Ethernet
port turn on.

Steps

2. Power on the RMX-4000.
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Panel operation 3.

258

Press the Shift key and then the -m
Help key to access the Utility L

menu.

Press F3 (Interface menu). C]

USB
LOAD

Interface

SRet| s | bt [ ona | over

If the Interface mode is not m
Ethernet, use the Selector knob to IE - @

edit Interface.

Choose Ethernet.

Interface Ethernet

Press the Selector knob to
confirm. I e OR

The Ethernet menu appears.
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06/15/18 Ethernet
16: 50 LOAD

Interface Ethernet
Connetion status Online

MAC 00-80-2f-20-4e-23

DHCP ON
IP Address 172. 16. 23. 17
Subnet Mask 255.255.128. O

o i o

Use the Selector knob to edit the |E . @
(e—

DHCP, IP Address, Subnet Mask,
and Gateway settings.

m If the DHCP is set to ON, the network DHCP server

Note configures the IP Address, Subnet Mask, and Gateway
settings automatically. These settings appear after
the RMX-4000 gets the information by DHCP.

&N If the DHCP is set to OFF, make sure the IP address,
ote

Subnet Mask, and Gateway settings match those of
the network.
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Web Server Function Check

Functionality The web server allows you to check the
check RMX-4000 function settings.

Enter the RMX-4000 IP address in a web
browser.

The web browser interface appears.

/¥ RMX-2000 Series - Wet x

<« C | ® 172162317

NATIONAL
INSTRUMENTS' Visit Our Site Support | Countact Us

System Information

Y el NATIONAL INSTRUMENTS

‘Welcome Page RMX-4000 Series Serial Number : [Vl
Web Control Pages D Pl NATIONAL INSTRUMENTS RMX-
escription | 1000
Network Configuration ~ Thanks For Your Using Firmwar

VS 2,007

Use the left menu

to select the features you need. Hostname : S

Figure of Dimensions YN 172.16.23.17
More How-to
Please refer to user manual.

Subnet Mask : RANWARS b2 1}
[ 172.16.0.254
DNS : [oX0)
pYTNGP TN 00-80-2F-20-4E-23
DHCP State : [

VISA TCPIP
Connect String :

Operating Area

[ TCPIP0::172.16.23.17::2268::SOCKET

© 2018 National Instruments. All rights reserved.

The web browser interface allows you to access
the following:

» Network configuration settings
« RMX-4000 dimensions
o Operating area diagram

Click Network Configuration to see the
configuration information.
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W RMX-A000 Series - Wel X

<« c o 172162317
NATIONAL
INSTRUMENTS Visit Our Site Support | Countact Us

Network Configuration
Subnet Mask © 255.266.128.0

‘Welcome Page

Figure of Dimensions

Operating Area

Click Figure of Dimensions to see the device
dimensions information.

W RMX-4000 Series - Wel: X

& C | ® 172162317

NATIONAL
INSTRUMENTS Visit Our Site Support | Countact Us

(ST IDFITI N RMX-4003/RMX-4004/RMX-4005/RMX-4006

‘Welcome Page

Network Configuration

Figure of Dimensions

Opemting Area

Click Operating Area to see the load operating
area.
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1

¥ RMX-4000 Serie
< C | © 172162317

NATIONAL
INSTRUMENTS" Visit Our Site Support | Countact Us

LN rmxs004 | RMx4005 | RMx-4006

F

RMX-4003 Low Range 10W

‘Welcome Page

©
Network Configuration

'

05 1 15 25

Figure of Dimensions

RMX-4003 High Range 100W

B
u
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RS232 and USB CDC Function Check

Background

You can use National Instruments
Measurement & Automation Explorer (MAX)
to test the RS232 and USB CDC functionality.
This program is available on the NI website,
www.ni.com, via a search for the VISA run-
time engine page, or you can download it at
www.ni.com/visa/.

Requirements

Operating system: Windows XP, 7, 8, 10

ANote

You can perform a functionality check only after
connecting the cable and setting the RMX-4000
interface.

Functionality
check

1. Start MAX. In Windows, select Start>>All
Programs>>National Instruments>>
Measurement & Automation.

2. In My System>>Devices and Interfaces in
MAX, select the corresponding port connected
to the RMX-4000 via the USB or RS232 interface.

3. In this example (NI MAX Version 18.0.0f0),
assume the RMX-4000 is connected to COM
1(ASRL1). After selecting ASRL1::INSTR
“COM1”, click Open VISA Test Panel.

EE ASRL1:INSTR "COM1” - Mcasurement & Automation Explorer
file Edit View Tooks Help

4 B My System H 3 Refresh | B Ooen VISA Test Panel
=) ASRLL:INSTR "COML
= RSRTTO S TR TP

&1 Softwa Narnz oML

Settings

Port Birding comL
Port Description Cemmunications Port
Status Present

VISA Resource Mame ASRLLIINSTR

Portsettings
Baud rate @600
Data bits 8

Parity Nene

[,
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4. On the ASRL Settings page, you can see the
Serial Settings information.

4 asrimisTR

{ 4 E InpuyOutput Advanced NIVD Trace

Serial Serting¥’ | Flow Cantrol Settings I 140 Settings | View Attribtes ‘

Dota Frame Settings

Baud Rate Data fits St Bits Parity
5500 5 = 1T [ [Mee =

Bufier Operations.
Transmit Buffer Receive Buffer
o o
sasie | sasize

Flush Bufier Flush Busffer

——

5. Click I/ O Settings.

6. Make sure the Enable Termination Character
check box is checked and the terminal character
is |n (Value: xA).

7. Click Apply Changes.

E Input/Outp e“ Advanced

‘ [ Vorteciodd[ vmraenies | fcan e

Standard Settings tion Methods REEEEEN B
Suppress End On Reads
Timeaut (ms)

£ asrmsTR

- NATIONAL
Nil/OTrace  Help INSTRUMENTS

E
S0 end End OnWiites

¥ Enabie Temination Charscter
End Mode For Reads

Termchar =
Vo Protecal £nd iode Forviites
Nane B
® Normal Temmination Character Value

Emor Replacement Characie;
w0
[ Reficsh_| [“Appl charges

8. Click the Input/Output icon.

9. Enter */DN?| nin the Select or Enter Command
dialog box if it is not already entered.
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View maed ASCIhexodeamal -
m

10. Click the Query button.

11. The *IDN?\ n query returns the manufacturer,
model name, serial number, and firmware
version in the dialog box.
NATIONAL\sINSTRUME,RMX-4002,00000001,
V108\n

i3 AsRLLINSTR
Configuration Input/Output Advanced NI/OTrace
Basic /O
Select or Enter Coy Bytes to Read
“IDNZ\n 1024 %
[(Quey | [ Read | [ReadStatusBye|
View mixed ASCI/hexadecimal [=]
NATION AL¥sIN STRUM E,RM X-4002,00000001, V108¥n
m
A The COM port corresponding to the USB CDC exists
Note

until the USB driver is installed. To do the USB CDC
function check, change the VISA resource name to the
COM port that the USB CDC protocol occupies as a
virtual COM port in your system.
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Socket Server Function Check

You can use National Instruments
Measurement & Automation Explorer (MAX)
to test the socket server functionality. This
program is available on the NI website,
www.ni.com, via a search for the VISA run-
time engine page, or you can download it at
www.ni.com/visa/.

Background

Requirements Operating system: Windows XP, 7, 8, 10

1. Start MAX. In Windows, select Start>>All
Programs>>National Instruments>>
Measurement & Automation.

Functionality
check

2. In MAX, select My System>>Devices and
Interfaces>>Network Devices.

3. Select Add New Network Device>>VISA
TCP/IP Resource.

«‘5 Network Devices - Measurement & Automation Explorer

File Edit View Tools Help

v B My System % Add Nei evice ¥
[ Data Neighborhood -

v @ Devices and Interfaces SR NISATCRIRREsoce

@ ASRL1:INSTR"COM1" ||| a5 Find Network NI-DAQI

ASRL2:INSTR "COM2" W Add GPIB Ethernet Dey
ASRL5:INSTR "COMS5" ———
@R ASBEAQINSTR "COM16"

A INISTR "COM 18"

@@ AS FINSTR "LPT1"

4 Network Devices

4. Select Manual Entry of Raw Socket from the
popup window.
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79 Create New

4 x

Choose the type of LAN resource you want to add. ﬁml

@ Fanal Bl ol Fan Sockes

Choose the type of TCPAP esource you wish to add.

O duto-detect of LAN Instument
Use this option to select from a st of %111 LAN/LI
instruments detected on you local subret,
QUal Entry of LAN [nstrument

this option if your Y111 LAN/LX] instrument is on
finer network.

Use this option to communicate with an Ethemet device
over a speciic port number.

<Back Next Finish Caneel

5. Enter the RMX-4000 IP address and port
number. The port number is fixed at 2268.

6. Click Validate.

23 Create New

? X

Enter the LAN resource details. ﬂmt

|| 2268 Validate

Enter the TCP/IP address of pour VISA network resource in the
form of v s v, the hosthame of the: device, o &

Port Hurnber

<Back || Next> Cancel

7. A popup appears if a connection is successfully
established. If not, check the load device IP
address configuration, then click OK and Next.
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Measurement & Automation Explorer X

0 Successfully opened a VISA session to

"TCPIP0::172.16.22.135::2268::SOCKET"

8. Click Finish.

24 Create New 7 X

Enter the LAN resource details.

Enter the TCPAP address of your VIS4 network resource in the
form of sk wik ek, the hostname of the devics, or
computer@some domain

Hostname or IP address

Port Number

| 2268 Validats

8

1%
<k | [ Bets e

9. You can see that the network device is set up
successfully. Click Open VISA Test Panel.

R 1c
| File Edit View Tools Help
~ E My System H ssve @ Refresh | ] Dot VISA Test Panel
> [# Data Neighborhood
v &g Devices and Interfaces
SRL1:INSTR "COM1" Settings
SRL2:INSTR "COM2"
ASRLS:INSTR "COMS" Name
@R ASRL20:INSTR "COM16™ Hostname 1721622135
ASRL22:INSTR "COM18"
@ ASRL10-INSTR “LOT1" 1Pv4 Address 17216.22135
v _gbi=nuork Dey Status Present
5 TCPIP:172.16.22.135:2068=SOCKET Port Number 2268
> 4d Sea
3 &) software VISA Resource Name TCPIPO=172.16.22.135:2268:S0CKE

> B8 Remote Systems
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10. On the TCP/IP Settings page, you can see the

TCP/IP information.

2.135:2268:SOCKET - VISA Test P

/0 Settings View Attibutes

TCP/IP Settings

TCP/P Settings. Packet Settings

Hostname.
1721622135

Address
1721622135

No Packet Delay

CKeep Alie Packets

port
2268

Buffer Operations
" Receive Buffer

o
SetSize
Flush Buffer

Refresh

Apply Changes

NIVOTrace

Hel

Retum Data
No Error

11. Click I/ O Settings.

12. Make sure the Enable Termination Character
check box is checked and the terminal character

is |n (Value: xA).
13. Click Apply Changes.

TCP/IPSettings O Settings  View Attributes

Standard Settings Termination Methods

Timeout (ms)
2000 el On Writes:
fress End On Reads
[ Encllz Termination Character
1/0 Protocol
Termination Character Value
©Normal Unefeed-\n | A
04882 Strings
Refresh Appy;m anges

NIVOTrace

Hel

Return Data
NoError

14. Click the Input/Output icon.

15. Enter *DN?| nin the Select or Enter Command
dialog box if it is not already entered.
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A TCPIP0-172.16.22.135-2268-SOCKET i = x
- A NATIONAL
@ Cenfiguration Input/Output Advanced NIVOTrace  Help ﬂﬂsﬂwmpﬂy
33 Retum Data
No Error
Select or Enter Comman d | DN g
DN 7] BytestoRead
o] [102¢
Wite Query Read Read Status Byte| | Clear
View mixed ASCll/hexadecimal 5

~

v

Copyto Clipboard| [Clear Buffer

16. Click the Query button.

17. The *IDN?\n query returns the manufacturer,
model name, serial number, and firmware
version in the dialog box.

NATIONAL\sINSTRUME,rMX-4002, \s00000001,
V108\n

| TCPIP0:172.16.22.135:2268::SOCKET - VISA Test Panel - X

NIVOTrace

. o
+DN?\n y | BytestoRead
o [0z

Wiite Query .2d Status Byte Clear

M fred AsClhexadecimal ~
NATIONAL'INS TRUMENTS RMX 002, 602000001,V 1.08'n ~

Copyto Clipboard | [Clear Buffer

18. Enter the command :SYST:ERR\n.

19. Click the Query button. You will get an error
message.
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374 TCPIP0:172.16.22135:2268:SOCKET - VISA Test Panel = x

Return Data

Read Operation
\ VISA: (Hex 0x3FFF0005) The:
Select or Enter Co 757 = et mncton harter
SVST-ERRAN | BytestoRead | yasrea d.
o) [102e B

Wite Guery Read Read Status Byte Clear

View mixed ASCIl/hexadecimal 5

Copy to Clipboard| [Clear Buffer

Saving/Recalling Channels

Background

Panel Operation

The RMX-400x Series can save data for up to 120
channel configurations. Using the onboard
memory, 120 memory slots represent each channel.

Program sequences and individual channel setups
use memory. For further memory details, refer to
page 104.

1. Press the File key. @
2. Press F1 repeatedly until the
. F1
Media Memory menu appears.
Media Media Media
Memo USB Default
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06/15/18 usB
16 : 50 LOAD

Channel Data Current
Data Type Memory

3. Use the selector knob to edit IE . @
—

Channel Data and Data Type.

4. Choose Current or All and
Memory.

Channel Data Current
Data Type Memo

5. Press the selector knob to edit IE @
—

Memory (M001-M120)

or

Use the number pad to enter a - - -
number. - - -
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06/15/18 USB
16 : 50 LOAD

Channel Data Current
Data Type Memory

EEEIEEI

6. Press F3 to Save or F4 to Recall Cer@D

the memory settings.
o [

7. A message indicates when a save
has been successful.

Memory No 001 Save OK

& The display reverts to the channel menu after recalling
Note memory.
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Saving/Recalling Preset memory

Background

Panel Operation

274

The RMX-400x Series can store up to 10 presets for
each channel. You can save or recall the presets
either individually for each channel (Channel
Data: Current) or at the same time (Channel Data:
All), using the All option.

For further memory details, refer to page 104.

1.

2.

[

Press the File key.
FILE

Press F1 repeatedly until the
Media Memory menu appears.

R R

06/15/18 USB
16:50 LOAD

Channel Data Current
Data Type Memory

3. Use the selector knob to edit

E0
Channel Data and Data Type. —



‘7 NATIONAL
P¥ INSTRUMENTS

Save [ Recall
Current Channel

Save [ Recall All
Channels

RMX-400x Series User Manual

To save or recall only the active
channel, choose Current and
Preset. To save or recall all the
presets, choose All and Preset.

Channel Data Current

Data Type Preset
Channel Data All

Data Type Preset
Press the selector knob to edit |E . @
—

Preset (P0-P9)

or

Use the number pad to enter a
number.

06/15/18 usB
16 : 50 LOAD

Channel Data Current
Data Type Preset

RS

6. Press F3 to Save or F4 to Recall CerD

the Presets.

m
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7. A message displays when the
save is complete.

Preset PO Save OK

A The display reverts to the channel menu after recalling
Note memory.

Saving/Recalling Setup Memory

Background The RMX-400x Series can store up to four setups
using the onboard memory. You can save each
setup from the file menu. Using Setup Memory
saves each channel. For further memory details,
refer to page 104.

Panel Operation 1. Press the File key.
2. Press F1 repeatedly until the
Media Memory menu appears.

06/15/18 USB
16 : 50 LOAD

Channel Data Current
Data Type Memory
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3. Use the selector knob to edit |E . @
(c—

Channel Data and Data Type.
4. Choose All and Setup.

Channel Data All

5. Press the selector knob to edit |E . @
—

Setup Memory (1-4)
or

Use the number pad to enter a
number.

06/15/18
16 :50 LOAD

Channel Data
Data Type

Setup Memory

6. Press F3 to Save or F4 to Recall CerD

the Setup Memory.
o [ |

7. A message displays when the
save/recall is complete.
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Setup Memory 1 Save OK
Setup Memory 1 Recall OK

Setting the Default USB Path/File

Background

Panel Operation

278

When saving files to a USB memory stick, the files
are saved into the root directory if a file path has
not been set.

1.

Insert a USB flash drive into the RV=IN

front panel USB slot.

Press the File key.
FILE

Press F1 repeatedly until the
Media USB menu appears.

e

06/15/18 USB
16 : 50 LOAD

Channel Data Current
Data Type Memory

Save File 4004L_00.M
Recall File P0200 00.M

Path: usb:

Press F5 (File Utility).
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06/15/18 USB
16 : 50 LOAD

Path: usb:

usb:\

2
& New folder 05-Nov-13 20:55

= UNTITL~1 25-Jul-14 03:16
& PIC 29-Dec-13 15:59
= Timing 29-Dec-13 16:10
17 folder(s), 13 file(s)

The top section (window) shows the current USB
path.

There are four options:

o Select—Selects the current USB path as the
default file path to save (Step 5).

e New Folder — Creates a new folder (Step 7).

¢ Rename — Renames the current folder/path
(Step 13).

o Delete —deletes the current file/ path name.
(Step 20).

Select Default 5. Use the selector knob to
Path highlight the new path directory

6. Press F1 (Select) to select the new
default directory path.
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06/15/18

uUSB

16:50 LOAD

Path: usb:

usb:\

A\
& New folder

17 folder(s), 13 file(s)

= UNTITL~1 25-Jul-14 03:16
& PIC 29-Dec-13 15:59
@ Timing 29-Dec-13 16:10

The new path is shown in the upper Path box in

green.

Path: usb\New folder

Create New
Folder

280

7. To create a new directory, Press
F2 (New Folder)

L]

The onscreen keyboard (OSK) appears. The directory

has an eight-character size limit.

Ve

New Folder:
NEW_FOL

BCDEFGHIJKLM

N OPQRSTWUWVWXY Z

12 3 4 5 6 7 8 9 0 - -
-

J/

8. Use the selector knob to scroll
left and right through the keys.

o)
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9. When a key is —
highlighted, use the C]

selector knob, F1, or
Enter to confirm a key
entry.

10. Use F2 (backspace) to delete any
previous entries/ mistakes.

11. Press F3 (save) to save the
directory name.

12. Press F5 (previous menu) to
continue to the previous menus.

Rename Folder

13. Use the selector knob to
highlight the file/directory that

you need to rename.

06/15/18 USB
16 : 50 LOAD

Path: usb\New folder

usb:\
A\
New folder

UNTITL~1 25-Jul-13 03:16

PIC 29-Dec-14 15:59

Timing 29-Dec-14 16:10
17 folder(s), 13 file(s)

14. Press F3 (Rename). C]
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The onscreen keyboard appears

(T )
Rename:

New folder

BCDEFGHIJKLM

N OPQRSTUVWXY Z
1.2 83 4 5 6 7 8 9 0 - -

g

15. Use the selector knob to scroll
left and right through the keys.

1

16. When a key is —
highlighted, use the | — @
selector knob, F1, or

Enter to confirm a key
entry.

17. Use F2 (backspace) to delete any
. ; . F2
previous entries/ mistakes.
18. Press F3 (save) to save the -
di F3
irectory name.

19. Press F5 (previous menu) to F5
continue to the previous menus.

21. Press F4 (delete).

Delete Filename 20. Use the selector knob to
highlight a file/ directory. @
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A If there is any content in the folder, you cannot delete it
Note and the message Error! This folder may be not empty!
will be displayed on the screen.

22. To confirm deletion, press F4
again.

06/15/18
16 : 50

Path: usb\New folder
usb:\
2\

New folder
UNTITL~1 25-Jul-14 03:16

PIC 29-Dec-13 15:59
Timing 29-Dec-13 16:10
Press F4 again to confirm this process.

Saving Setups to USB Memory

Background Setup data contains all channel data including
memory, presets, and program sequences.

There are four setups in internal memory. When
saving to USB, save all four setups. Conversely,
when recalling, recall all four setups to main
memory.

The file extension *.S is for Setup data only.

Parameters Save File 400X_XX.S
Panel Operation 1. Inserta USB flash drive into the V=%
front panel USB slot.
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2. Ensure that the USB path is set. Referto page

278
3. Press the File key.
FILE

4. Press F1 repeatedly until the
Media USB menu appears.

PSR

06/15/18 USB
16 : 50 LOAD

Channel Data Current
Data Type Memory

SEVCREIE 4004_01.M
Recall File 4004_00.M

Path: usb:

5. Use the selector knob to edit IE . @
—

Save Chan and Data Type.
6. Choose All and Setup.

Channel Data All

Data Type Setup
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06/15/18 USB
16 : 50 LOAD

Channel Data
Data Type

SEVCREIE 4002_01.S
Recall File 4002_00.S

Path: usb:

The screen updates to show only Setup files (*.S)
available to save/recall in the root directory. Press
F5 (File Utility) to select the directory to save.

Save/Recall
Setups to USB

7. Use the selector knob to edit |E . @
(c—

Save File or Recall File. Rotating
the selector knob scrolls through
all available setup files (*.S).

8. Choose a filename (20XXX_XX.S).

9. Press F3 (Save) to save the setup ([ Hor((1)
data or F4 (Recall) to recall the

setup data. EIE

10. A screen message appears when
the save/recall is complete.

400X_01.S Save Ok
400X_00.S Recall Ok

& Note

You can save setups only if you have saved them to
internal memory first. For details on how to save to
internal memory, refer to page 274.
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Saving/Recalling Memory Data to USB

Background There are two options to save memory data to a
USB flash drive:

Save Chan Current: Saves the active channel’s
memory data (M001-M120) to the root directory
(400X_XX.M). Press F5 (File Utility) to select the
directory to save.

Save Chan All: Saves every channel’s memory data
(CH1 M001-120 to CH8 M001-M120) to a directory
(ALLOOXX) as separate files for each channel
(POX0X_C1.M-POX0X_C8.M).

Recall File: Recalls the selected file to the active
channel’s memory (MXXX). You cannot update all
channels at once; you can recall only one channel at
a time.

The file extension *.M is for memory data only.

For more information about the file structures, refer
to page 104.

Parameters Save Channel Data: Directory ALLO000-ALL0099
All

File: 400X_CX.M

Save Channel Data: File: 400X_CX.M
Current

Recall Channel File: 400X_CX.M
Data: Current

Panel Operation 1. Inserta USB flash drive into the =3

front panel USB slot.
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Ensure that the USB path has Refer to page
been set. 2

78.
Press the File key. -
FILE

Press F1 repeatedly until the
Media USB menu appears.

-

06/15/18 uUsB
16 : 50 LOAD

Channel Data Current
Data Type Memory

Save File 4004_01.M
Recall File 4004_00.M

Path: usb:

Save all Channels 5.

Use the selector knob to edit Save IE @
—

Chan and Data Type.
Choose All and Memory

Channel Data All

Data Type Memory
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06/15/18 USB
16 : 50 LOAD

Channel Data All
Data Type Memory

Save Folder ALLO003

Path: usb:

The screen updates to show Save Folder. Note that
you cannot recall all channels at once; you can only
save them.

7. Use the selector knob to edit Save |E @
(c—

Folder.

8. Choose a directory name
(ALL0000-ALL0099).

Save Folder ALLOOO03

Used directories are not available. You cannot overwrite
older directories. You must delete them first.

9. Press F3 (Save). @

10. A screen message displays when complete.

ALLOO03 Save Ok

Save /Recall File
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Save Chan and Data Type.

12. Choose Current and Memory.
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Channel Data Current

Data Type Memory

06/15/18 uUsB
16 : 50 LOAD

Channel Data Current
Data Type Memory

Save File 4004_00.M

Recall File 4003 01.M
Path: usb:

13. Use the selector knob to edit Save
File or Recall File.

14. Choose a filename.

15. Press F3 (Save) to save or F4 G R
(Recall) to recall the current
channel memory.
16. A save or recall message displays
when complete.

4004_00.M Save Ok
4004_00.M Recall Ok

289



W NATIONAL
¥ INSTRUMENTS RMX-400x Series User Manual

RecallFile from  17. Press F5 (File Utility).

USB Path
18. Use the selector knob to select path for saving
memory: usb:\ ALLXXXX\ File: 400X_XX.M.
01/01/00 uUSB
00:00 LOAD
Path: usb:\ALLO0O1
usb:\
A\
> 4005_C1.M 01-Jan-00 00:00
B 4004_C2.M 01-Jan-00 00:00
> 4004_C3.M 01-Jan-00 00:00
@™ 4005_C4.M 01-Jan-00 00:00
0 folder(s), 6 file(s)
19. Press the selector knob, Enter or F1.
20. A recall message displays when complete.
01/01/00 UsB
00: 00 LOAD
Path: usb:\ALLO0O0O
usb:\
A\
@™ 4005_C1.M 01-Jan-00 00:00
B> 4004_C2.M 01-Jan-00 00:00
@™ 4004_C3.M 01-Jan-00 00:00
& 4005_C4.M 01-Jan-00 00:00
Recall complete
i|> Remember that only the data you saved to internal
:~Note memory is saved to USB. Only the active channel is
saved.
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If you try to recall data that originated from a load
module different than the active channel, an error
message appears. The filename must reflect the active
channel’s load module type.

Machine Type Error
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Saving/Recalling Presets to USB

Background

There are two options to save channel presets to a
USB flash drive:

Save Chan Current: Saves the active channel’s
presets (P0-P9) into the root directory (400X_XX.P).
Press F5 (File Utility) to select the directory to save.

Save Chan All: Saves every channel’s presets (CH1
P0-P9 - CHS8 P0-P9) into a directory (ALLOOXX) as
separate files for each channel (400X_C1.P-
400X_C8.P).

Recall: Recalls the selected file to the active
channel’s presets (P0-P9). You cannot update all
channels at once; you can recall only one channel at
a time.

The file extension *.P is for channel Presets only.

For more information about the file structures, refer
to page 104.

Parameter

Save Channel Data: Directory: ALL0000-
All ALL0099

File: 400X_CX.P

Save Channel Data: File: 400X_XX.P
Current

Recall Channel File: 400X_XX.P
Data: Current

Panel Operation
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2. Ensure that the you have set the Referto page

3. Press the File key.

4. Press F1 repeatedly until the

USB path.

FILE

N
’ ‘ ~
I .(D

Media USB menu appears.
06/15/18 usB
16 : 50 LOAD

Channel Data Current
Data Type Memory

Save File 4004_01.M
Recall File 4004_00.M

Path: usb:

Save all Channel
Presets

5.

Use the selector knob to edit Save |E @
—

Chan and Data Type.
Choose All and Preset

Channel Data All

Data Type Preset
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06/15/18 USB
16 : 50 LOAD

Channel Data All
Data Type Preset

Save Folder ALLOOO0O

Path: usb:

The screen updates to show Save Folder. Note that
you cannot recall all presets at once; you can only

save them.
7. Use the selector knob to edit Save IE @
Folder. —

8. Choose a directory name
(ALLO0000-ALL0099).

Save Folder ALLOOOO

A Used directories are not available. You cannot overwrite
Note older directories. You must delete them first.

9. Press F3 (Save) @

10. A screen message displays when
the save is complete.

ALLOO001 Save Ok

Save/Recall Preset11. Use the selector knob to edit IE @
(e—

(current channel) Save Chan and Data Type.

12. Choose Current and Preset.
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Channel Data Current

Data Type Preset
06/15/18 usB
16 : 50 LOAD

Channel Data Current
Data Type Preset

Save File 4003 01.P
Recall File 4003 _00.P

Path: usb:

Use the selector knob to edit Save |§ . @
[ e—

File or Recall file.
Choose a filename.

Press F3 (Save) to save or F4 CherD

(Recall) to recall the channel

A message displays when the
save or recall has completed.

4003_01.P Save Ok
4003_01.P Recall Ok
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RecallFile from  17. Press F5 (File Utility).

USB Path
@ 18. Use the selector knob to select path for saving
preset: usb:\ ALLXXXX\ File: 400X_XX.P.
01/01/00 USB
00:00 LOAD
Path: usb:\ALLO0OOO
usb:\
A
™ 4005_C1.P 01-Jan-00 00:00
B 4004_C2.P 01-Jan-00 00:00
= 4004_C3.P 01-Jan-00 00:00
™ 4005_C4.P 01-Jan-00 00:00
0 folder(s), 6 file(s)
19. Press the selector knob, Enter, or F1.
20. A recall message displays when complete.
01/01/00 USB
00: 00 LOAD
Path: usb:\ALLO000O
usb:\
A\
> 4005_C1.P 01-Jan-00 00:00
B 4004_C2.P 01-Jan-00 00:00
@™ 4005_C3.P 01-Jan-00 00:00
> 4005_C4.P 01-Jan-00 00:00
Recall complete
i'i N Remember that only data you have saved to internal
+ A Note

memory is saved to USB. Only the active channel
presets are saved.

296



NATIONAL
INSTRUMENTS RMX-400x Series User Manual

If you try to recall data that originated from a load
module different than the active channel, an error
message appears. The filename must reflect the active
channel’s load module type.

Machine Type Error
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Saving/Recalling Sequences to USB

Background

There are two options to save sequences to a USB
flash drive. You can save sequences from either all
channels or the current channel only.

Save All: All channels’ sequences are saved to a
directory (ALLO0XX) as separate files for each
channel (400X_C1.A-400X_C8.A).

Save Current: The current channel’s sequence is
saved to the root directory (400X_XX.A). Press F5
(File Utility) to select the directory to save.

Recall: You can recall sequences for only the
current channel. You cannot recall all channels’
sequences at once.

The file extension *.A is for sequences only.

For more information about the file structures, refer
to page 104.

Parameters

Save Channel Data: Directory: ALLO000-ALL0099
Current File: 400X_C1.A

Save Channel Data: File: 400X_XX.A
Current

Recall Channel File: 400X_XX.A
Data: All

Panel Operation

298

1. Insert a USB flash drive into the <

front panel USB slot.

2. Ensure that the USB path has Refer to
been set. page 278.
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3. DPress the File key.
4. Press F1 repeatedly until the
Media USB menu appears.

06/15/18 USB
16 : 50 LOAD

Channel Data Current
Data Type Sequence

Save File 4004 _01.M
Recall File 4004_00.M

Path: usb:

e RSN

Save all Channel 5. Use the selector knob to edit Save %@
[ e—

SEQ Chan and Data Type.

6. Choose All and Sequence.

Channel Data All

Data Type Sequence
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06/15/18 USB
16 : 50 LOAD

Channel Data All
Data Type Sequence

Save Folder ALLOO0O0O

Path: usb:

The screen updates to show Save Folder. Note that
you cannot recall all Sequence data at once; you can
only save it.

7.

Use the selector knob to edit Save |E . @
(e—

Folder.

Choose a directory name
(ALLO000-ALL0099).

Save Folder ALLOOOO

Used directories are not available. You cannot overwrite
older directories. You must delete them first.

9. Press F3 (Save) @
10. A screen message displays when
saving.
Save All Chan in ALLO0O00O
Save/Recall SEQ 11. Use the selector knob to edit |E %@
(current channel) Save Chan and Data Type. —
12. Choose Current and SEQ.
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Channel Data Current

Data Type Sequence

06/15/18 USB
16 : 50 LOAD

Channel Data Current
Data Type Sequence

Save File 4004 _01.A

Recall File 4004 _00.A
Path: usb:

13. Use the selector knob to edit Save
File or Recall File.

14. Choose a filename.

15. Press F3 (Save) to save or F4 e
(Recall) to recall the current

channel’s sequence. save

16. A message displays when you
save/recall the file.

4004_01.A Save OK
4004_01.A Recall OK
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RecallFile from  17. Press F5 (File Utility).

USB Path
@ 18. Use the selector knob to select path for saving
sequence: usb:\ ALLXXXX\ File: 400X_XX.A.

01/01/00 USB

00:00 LOAD

Path: usb:\ALL0002

usb:\

A

™ 4005_C1.A 01-Jan-00 00:00
™ 4004_C2.A 01-Jan-00 00:00
= 4004_C3.A 01-Jan-00 00:00
™ 4005_C4.A 01-Jan-00 00:00
0 folder(s), 6 file(s)

19. Press the selector knob, Enter, or F1.
20. A recall message displays when complete.
01/01/00 USB
00: 00 LOAD
Path: usb:\ALL0002
usb:\
A\
> 4005_C1.A 01-Jan-00 00:00
B 4004_C2.A 01-Jan-00 00:00
@™ 4004_C3.A 01-Jan-00 00:00
o 4005_C4.A 01-Jan-00 00:00
Recall complete
i'i Remember that you must save a sequence to the
+ \Note

internal buffer before you can save it to USB.

302



NATIONAL

INSTRUMENTS' RMX-400x Series User Manual

If you try to recall data that originated from a load
module different than the active channel, an error
message appears. The filename must reflect the active
channel’s load module type.

Machine Type Error
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Quick Preset Recall/Save

Background The RMX-400x Series mainframes have up to 10
channel presets (P0-P9). Quick recalling or saving
presets applies to only the active channel. For
example, P1 on CH1 is not the same as P1 on CH2.

Parameter

Presets P0-P9 (current channel)

Panel Operation 1.

Remove any USB devices from

the front panel.
2. Select the channel to which you Referto
want to save channel presets. page 136.
Save Current 3. =

Channel Preset

To save a channel preset, press
the Preset key and hold any

number key (0-9) for a short time
until you hear a beep.

0=P0, 1=P1, etc.

Save All Channel 4.

To save all channel presets, press (( i)

Presets the Shift and Preset keys and
hold any number (0-9) for a short R0
time until you hear a beep.
0=P0, 1=P1, etc.
5. DPress the Preset key again to
deactivate it.
The preset is saved to the one of 10 presets
depending on the number you chose.
Recall Current 6. =

Channel Preset

Press the Preset key and any

number key.
0 =P0, 1= PO, etc.

Only the current channel preset
is recalled.
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Recall All Channel 7. Press the Shift and Preset keys :)

Presets and any number key.
PO

0 = PO, 1= PO, etc.

8. DPress the Preset key again to

deactivate it.

Only the active channel’s channel preset is
recalled.

Recall Setup Memory (Frame Link).

Background A master mainframe can command all mainframes
(master and slave) to recall setup memory from
their internal memory. No setup data is recalled
from the master mainframe to the slave units.

Parameter Setup memory 1-4.

Panel Operation 1. On the master mainframe, Refer to
follow the procedure for page 276
recalling setup memory for all
channels.

All mainframes update setup memory on recall.

A You must save setup data before recalling both master
Note and slave. If you do not save the setup data first, there
will be no value change after recalling.
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Recall Preset Memory (Frame Link)

Background

A master mainframe can command all units to
recall preset memory from their internal memory.
You can recall only the first three preset memories
(PO-P2).

You can recall channel presets via the file menu or
using the quick recall feature using the number
pad.

Parameters

Presets P0-P2 (current channel)

Panel Operation:
Quick Keys

Panel Operation:
File menu

ANote
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1. Remove any USB devices from
the front panel.

2. On the master mainframe, press :)
the Shift and Preset keys.

Press any number key (0-2). PO

0="P0, 1= P1, etc.

The screen flashes momentarily when the presets
are recalled.

4. On the master mainframe, Refer to
follow the procedure to recall page 274
preset memory for all channels.

The screen flashes momentarily when the presets
are recalled.

You must save preset data before recalling both
master and slave. If you do not save preset data first,
the value after recalling will be the factory default
setting.
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Recall Factory/User's Defaults

Background

You can save or recall the factory/user’s defaults
at any time. For details about the factory defaults,
refer to the default settings in the appendix, page

Panel Operation

Press the File key.
FILE

2. Press F1 repeatedly until the
Media Default menu appears.

e

06/15/18 USB
16 : 50 LOAD

Load Default Setup

3. Press Factory Default (F2) to

recall the factory default settings. C]
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06/15/18 USB
16:50 LOAD

Load Default Setup

4. Press F2 again to ensure recall
factory default setting.

06/15/18
16 : 50

Load Default Setup

5. Wait a short time for the settings to be recalled.

6. Press Save (F3) to save the user's
default.
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06/15/18 USB
16:50 LOAD

Load Default Setup

7. Press Save (F3) again to ensure
saving the user's default.
8. Wait a short time for the settings to be saved.

06/15/18 USB
16 : 50 LOAD

Load Default Setup

9. Press Recall (F4) to recall the
user’s default.
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06/15/18 USB
16:50 LOAD

Load Default Setup

10. Press Recall (F4) to ensure
recalling the user's default
11. Wait a short time for the settings to be saved.

06/15/18 USB
16 : 50 LOAD

Load Default Setup
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NTERFACE

This chapter details the pin configuration of the RS232, frame link,
channel control and go/nogo interfaces.

Interface Configuration .......cooovviiiiiiiiiiiiinen, 312
Configure RS-232C INterface......ccooveeiieeenieeiieciieeeene 312
Configure Channel Control Interface .........cccoceveinienee 313
Configure Frame Link Interface.......cccvovveninneencennnne 315
Configure Go/NoGo Interface........cccoceveiiienieiiciicnene 318
USB Interface ConNection .......cccueeeveveeeiiiieeeciiee e 319
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Interface Configuration

Configure RS-232C Interface

RS-232C Connector DB-9, male
Configuration Baud rate 9600

Parity None

Data bit 8

Stop bit 1

Connect the RS232C cable remaze

(National Instruments part no. [
GTL-232) to the rear panel port: ({=.)
DB-9 male connector.

Pin Assignment 2: RxD (Receive data)

3: TxD (Transmit data)

5: GND

1,4,6,7,8,9: no connection

PC Connection  Use the null modem connection as shown in the
diagram below.

RMX-4000 series PC
Pin 2 RxD < I i o) Pin 2 RxD
| |
Pin 3 TxD < H‘ ‘H © Pin 3 TxD
Pin 5 GND ® ® Pin 5 GND
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Configure Channel Control Interface

Channel Control Connector

Configuration Wire gauge

Wire connection

Screwless connector.

22-28 AWG (24 AWG
recommended).

10 mm strip gauge for
connection.

10.0 mm

-

b p—

Input 0-10V.
Pin Assignment | 1l
[ ]
1 6
1 GND Negative potential of the load

2 | MON (OUTPUT)

3 VMON (OUTPUT)

4 ExtVoltage ref
(INPUT)

input terminal.

Load input current monitor;
where 0 V = 0% of input current
and 10 V =100% of input
current.

Load input voltage monitor;
where 0 V =0% of input voltage
and 10 V =100% of input
voltage.

External voltage reference,
where 0 V =0% of rating
voltage/currentand 10 V =
100% of rating voltage/current.
The external voltage reference
is for CC and CV mode.
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5 Load On

6 +15V

Load On Input.

Load on = Active low.

Load off = Active high. (Pin 5 of
the connector is internally
pulled up to 3.3 V with a 10 kQ
resistor when the switch is
open. Thus, when the switch is
open, pin 5 is logically high.
When the switch is closed, pin 5
is pulled down to the GND
ground level, making pin 5
logically low.)

+3.3V

Switch % 10kQ

\T Channel

Control

v
GND

Load On/Off determines
whether the external switch is
closed (low) or open (high).

High=—
I_ Channel Contr
Low e !

on  i— %Llﬂ
Off — Load

Load on

Internal power output. Max
50 mA.
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Channel Control Mode/Range You can select mode and range
Interface configuration via only the front
Constraints panel.

Configure Frame Link Interface

Connection Connect the frame link cable I —
(MIL 20 pin connector) to the ' |9 e
rear panel port: 20-pin male i Smnseeieisrmme)
connector.

Pin Assignment 19 1

(Frame Link
0 0]

Connector 1) - )i

20 2

Pin Number Pin Name Description

Pin1 A Input, Recall Preset
memory 0 (all channels)

Pin2 B Input, Recall Preset
memory 1 (all channels)

Pin3 C Input, Recall Preset
memory 2 (all channels)

Ping Reserved Reserved

Pins MEM_1 Input, Recall Setup
memory 1 (all channels)

Pin6 MEM 2 Input, Recall Setup
memory 2 (all channels)

Piny MEM_3 Input, Recall Setup
memory 3 (all channels)

Pin8 MEM._4 Input, Recall Setup

memory 4 (all channels)
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Ping Enable Input, Enable Load
(On/ Off), recall Preset
memory (0-3) and Setup
memory (1-4)

Pin1o Load Input, Load On/Off
On/Off
Pin11 NC No connection
Pin12 NC No connection
Pin13 NC No connection
Pin14 NC No connection
Pinisg Load Status Output, load on status
Pin16 Alarm Output, alarm activated
Status
Pin1y +5V Power source output,
+5V, 100 mA
Pin18 NC No connection
Pin1g GND Ground
Pin20 GND Ground
Pin assignment 19 1
(Frame link
@) @)
connector 2) [T T—1
20 2
Pin Number Pin Name Description
Pin1 Sync._A Output, Sync signal,

Recall Preset memory 0
(all channels)

Pin2 Sync._B Output, Sync signal,
Recall Preset memory 1
(all channels)
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Ping
Ping

Pin6
Pin7
Pin8

Ping

Pinio

Pin1a
Pin12
Pin13
Pin14
Pinig
Pin16

Pin1y

RMX-400x Series User Manual

Sync._C

Reserved

Sync._MEM_1

Sync._MEM_2

Sync._MEM_3

Sync._MEM_4

Sync._Enable

Sync._Load
On/ Off

NC

NC

NC

NC

Load Status
Alarm Status

N.C

Output, Sync signal,
Recall Preset memory 2
(all channels)

Reserved

Output, Sync signal,
Recall Setup memory 1
(all channels)

Output, Sync signal,
Recall Setup memory 2
(all channels)

Output, Sync signal,
Recall Setup memory 3
(all channels)

Output, Sync signal,
Recall Setup memory 4
(all channels)

Output, Sync signal,
Enable Load (On/ Off),
recall Preset memory
(0-3) and Setup
memory (1-4)

Output, Sync signal,
Load On/Off

No connection

No connection

No connection

No connection

Output, load on status
Output alarm activated

No connection
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Pin18 +5V Power source output,
+5V, 100 mA
Pin1g GND Ground
Pin2o GND Ground

Explanation

o Input: active low (0-1 V)
active high (4-5 V)

» Note: Input type is internally pulled up to5 V
with a 10 kQ resistor.

o Output: high (floating)
low (0-1 V)

o Note: Output type is internally Open collector
outputs, maximum 30 VDC with 1.1 V
saturation voltage (100 mA).

o When Enable (pin9) is on (active low), the
following is disabled from the mainframe: Load
On/Off (pin 10) activating loads and recalling
preset (pin 1-3) or setup memory (pin 5-8).

Frame Link
Constraints

» You can link up to five devices (one master and
four slave units) with a maximum cable length
of 30 cm for each cable.

¢ You must turn on all connected devices.

» No loop or parallel connections.

Configure Go/NoGo Interface

Connection

Use a DSUB (DB_15 female) GO /NG OUTPUT
connector to connect to the

go/nogo port.

\C

/ \
{_oo000000 |

The go/nogo port is an output-
only port.

[}
o}
(o}
[o}
[o}
[o}
(e}
\ =
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Pin assignment

9 15

] 0000000
00000000

O)

N

1 8
Pina  Chl_GO/NG Ping Ch5_GO/NG
Pinz  GND Pinno GND

Pin3 Ch2_GO/NG Pinia1 Ch6_GO/NG

Ping GND Pin12 GND
Ping Ch3_GO/NG Pin13 Ch7_GO/NG
Pine  GND Pin14 GND

Pinzy Ch4_GO/NG Pinis Ch8_GO/NG
Pin8 GO/NG_Enable

Connection Type

Open collector output maximum 30 VDC with
1.1 V saturation voltage (100 mA).

30 V DC (high) Pass (go) or SPEC test:
off
1.1V DC (low) Fail (nogo)

USB Interface Connection

Connection

For USB remote connection, use
the USB-B port on the ‘
mainframe rear panel. —
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Q1. The load voltage indicated on the load module is below the
expected voltage.

RMX-400x Series User Manual

Al. Ensure that the load leads are as short as possible, twisted, and
use the appropriate wire gauge. Ensure that you use voltage sense;
this can help alleviate the voltage drop across the load leads.

Q2. When I try to start a program sequence, it does not run. “No
Active Channel” is displayed.

A2. Ensure that the channel(s) is activated (not set to off) in the
FUNC->Program-> Active Channel menu.

Q3. When trying to save to USB, the USB memory stick is
unresponsive.

A3. Try restarting the RMX-400x mainframe. If this does not solve
the problem, ensure that the USB memory is cleanly formatted.

Q4. When I try to clear an alarm, it does not work.

A4. Before clearing an alarm or using the Protection Clear All
function, you must turn off the DUT. When the DUT is off, you can
clear the alarm(s).

For more information, contact your local dealer or National
Instruments at www.ni.com.
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APPENDIX

Fuse Replacement

Step 1. Turn off the power at the wall outlet and rear
panel. Remove the power cord.

2. Remove the fuse socket using a minus driver.

3. Replace the fuse in the holder.

Rating T3.15 A, 250 V
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Firmware Update

Background You can update the RMX-400x firmware using a
USB memory stick. For the latest firmware, contact
your local National Instruments distributor or
download the latest firmware from www.ni.com.

Filename File: P2KAXXXX.UPG
Copy the firmware file (*.UPG) to the root directory of
& Note a USB stick before proceeding with the firmware
update.

Panel Operation 1. Inserta USB flash drive into the
front panel USB slot.

2. Press the File key. @

3. DPress F1 repeatedly until the
Media USB menu appears.

Media Media Media
Memol USB Default
4. Press F5 (File Utility).

5. Use the selector knob to scroll @9 |§
E—

down to the firmware file
(*.UPG) and press the selector

knob, Enter, or F1.
6. Press F1 to confirm the F1
firmware upgrade.
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Recall Factory
Default

10.

11.

Wait for the firmware upgrade
to finish. A message displays on
completion.

Turn the power off.

Turn the power on.

Press the File key.
FILE

Press F1 repeatedly until the
Media Default menu appears.

—h—

12.

13.

06/15/18 USB
16 : 50 LOAD

Load Default Setup

Press Factory Default (F2) to
recall the factory default
settings.

The firmware updating process
is complete, and you can use the
device now.
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06/15/18 USB
16:50 LOAD

Load Default Setup

14. Press F2 again to ensure
recalling the factory default
setting.

06/15/18 uUSB
16 : 50 LOAD

Load Default Setup

15. Wait a short time for the settings to be
recalled.
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Calibration
Background Calibrate the RMX-400x load modules at least once
a year.

National Instruments does not support End-User
calibration. Refer to your distributor for calibration
details.
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Range Chart

RMX-4003 RMX-4003 Low Range
Low Range

10 W

0.8V|
1 15 2 2.5

Current (A)

o
4
3

RMX-4003 RMX-4003 High Range
High Range
100 W

10 15 2 »

o
53

Current (A)
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RMX-4003 CV
Low Range 18

RMX-4003 CV Low Range

o

Voltage (V)
©

0.8V

0 5 10 15 20 25
Current (A)

RMX-4004 (L)
High Range
30W

RMX-4004 (L) High Range

0.8V
0 1 2 3 4 5 6

Current (A)

RMX-4004 (L) RMX-4004 (L) CV Low Range

CV Low Range 1
16
14
12
8
6
4
2
.8V
0
0 1 2 3 4 5 6

Current (A)

=

Voltage (V)

327



VNA“ONAI.
INSTRUMENTS' RMX-400x Series User Manual

RMX-4004 (R)
Low Range 90
25 W 80

RMX-4004 (R) Low Range

Voltage (V)
- N w = [ (23 ~
o o o o o o o o

0.8
0 0.5 1 15 2 25 3 3.5 4 45

Current (A)

RMX-4004 (R)
High Range
250 W

RMX-4004 (R) High Range

0.8V

Current (A)

RMX-4004 (R)
CVLlowRange |

RMX-4000 (R) CV Low Range

Voltage (V)
B o © 8

[N}

0.8V

=)

20 25

&

Current (A)
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RMX-4005 RMX-4005 Low Range
Low Range
35W
o 1 3 3 4 5 6 7 8
Current (A)
RMX-4005 RMX-4005 High Range
High Range
350 W
30 40
Current (A)
RMX-4005 CV RMX-4005 GV Low Range
Low Range .
16
14
12
<10
o
g
S
4
2
0.8V|
0
30 40 80
Current (A)
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RMX-4006 RMX-4006 Low Range
Low Range 600
35 W 500

400

%0

(=)

2

0!

100

0 0.2 04 0.6 0.8 1 12
Current (A)

RMX-4006

RMX-4006 High Range

High Range 600
350 W

WYoltage V)

=1
S

100

0 2 4 6 8 10 12
Current (A)

RMX-4006 CV

RMX-4006 CV Low Range
Low Range

0 2 4 6 8 10 12
Current (A)
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Default Settings

Menu Item

CC Mode Range: High Mode: Static
A/B Value: Min A Rising Slew Rate: Max
Falling Slew Rate: Max

CR Mode Range: High Mode: Static
A/B Value: Max Q Rising Slew Rate: Max
Falling Slew Rate: Max

CV Mode Range: High Response: Slow
A/B Value: Max V I Meas: High
Curr Limit: Max A

CP Mode Range: High A/B Value: Min W
Curr Limit: Max A

CHAN- OCP Level: Max OCP Setting: OFF

Protection
OVP Level: Max OVP Setting: OFF
OPP Level: Max OPP Setting: OFF
UVP Level: OFF UVP Setting: Clear
Protection Clear: All

CHAN- Other CC Vrange: High Von Voltage: 0 V

Von Latch: OFF
Independent: OFF
Response: Fast
CCL Step: Min
CRL Step: Min
CVL Step: Min
CPL Step: Min
Short Key: Toggle

CH CONT: Pane
Load D-Time: 0.0 s
CCH Step: Min
CRH Step: Min
CVH Step: Min
CPH Step: Min
Short Function: ON
Short Safety: ON
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CHAN-Group Total Units: OFF Group Mode: Para
Display Mode: V, I
CHAN- Seq. Edit NO.: 001 Value: Min
Rising/Falling SlewRate: Duration Time:
Max 0.000025 s

CHAN- Seq. Edit - Repeat: Infinity Times  Start of Loop: 001 Point
Loop

On End Of Seq.: CC Vrange: High
OFF A (CC mode)
OFF Q/OFF KQ (CR
mode)

CHAN- Go/NoGo SPEC Test: OFF Delay Time: 0.0 s
Entry Mode: Value High: Max
Low: Min

FUNC- Program PROG: 01 SEQ: 01
Memory: M001 Run: Skip
On-Time: 0.1 s Off-Time: Off
P/F-Time: Off Short-Time: Off
Short Channel: All channels

FUNC- Program  Start: P01 P01-P12->: Off

Chain

FUNC- Program- CH 01-08: Active: OFF  Prog: Off
Active Channel

FUNC- Sequence Seq.: Off TRIG In: Off
TRIG: CH1: OUT TRIG: CH2-08: IN
Setting: CHO01-CHO8: OFF

FUNC-OCP OCP: Off Chan: 1
Range: High Start C: Min
End C: Setting Range Step_C: Min
Max
Last_C: Min Step_T: Min
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FUNC- OCP-
Active Channel

FILE- Memory

FILE- USB

UTILITY- Load

UTILITY -
Interface

UTILITY - Other

Delay: Min
Keep_T: Min
CH 01-08: Active: Off

Channel Data: Current
Memory: M001
Channel Data: Current
Save File: No File
Auto Load: OFF

USB

Speaker: OFF
Brightness: 70

Alarm (M): ON

Knob Type: Updated
Slave Knob: SetValue
High Resoultion: ON
Von Latch Clear: Auto

RMX-400x Series User Manual

Trig_V: Min

Data Type: Memory

Data Type: Memory
Recall File: No File
Auto Load On: Prog

Contrast: 8

Frame CONT: OFF
Alarm (S): OFF
Go_NoGo Tone: OFF
Language: English
System Mode: 0

Measure Period: 200 ms

Jog Shuttle Control: OFF RVP Load Off: OFF
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Specifications

The specifications apply when the RMX-400x series is powered on
for at least 30 minutes to warm up to a temperature of 25° C £ 5°C,
unless specified otherwise.

RMX-4000 RMX-4002
MODULE SLOTS 2 4

General

Operating Environment

Temperature 0°Cto 40°C
Altitude Up to 2000 m
Location Indoor, no direct sunlight, dust free, almost

nonconductive pollution.
Storage Environment

Temperature -10 °Cto 70 °C
Relative humidity <90% RH
Location Indoor
Power supply AC input voltage range: 100-120 Vac / 200-240 Vac

(90-132 Vac [ 180-250 Vac)
Frequency: 47-63 Hz
Power rating: RMX-4002: 250 VA Max
RMX-4000: 150 VA Max
Transient overvoltage on the main supply is 2500 V.

Fuse T3.15 A/250 V

Pollution degree 2

Measurement 1

category

Rear panel USB USB 2.0 full speed (CDC-ACM)

class

Weight Approx. 17.1 kg Approx 28.4 kg
(full modules) (full modules)
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RMX-4003 (200 W x 2)

Range Low High
Current 0-2A 0-20 A
Voltage 0-80V

Min. operating 0.4Vat2A 0.8Vat20A
voltage (dc) typ. 0.2VatiA 0.4VatioA

Contant Current Mode

Operating range 0-2A 0-20 A

Setting Range 0-2.04 A 0-20.4 A
Resolution 0.1 mA 1mA
Accuracy +(0.1% set + 0.1% F.S.™)  +(0.2% set + 0.2% F.S.)

Constant Resistance Mode

Operating Range 0.075 Q-300 (200 W/16 V)
3.75 Q-15 kQ(200 W/80 V)
Setting Range 0.075 ©-300 (1200 W/16 V)
3.75 Q-15 kQ(200 W/80 V)
Resolution 0.333 mS(200 W/16 V)
6.667 uS(200 W/80 V)
Accuracy 300 ) : +(0.2% set + 0.15)

15 kQ: +(0.1% set + 0.01 )

Constant Voltage + Constant Current Mode

Operating range 1-16 'V 1-80V

Setting range 0-16.32V 0-81.6 V
Resolution 0.4 mV 2mV
Accuracy +(0.05% set + 0.12% F.S.)

Current setting 0-2.04 A 0-20.4 A

range

Resolution 0.1 mMA 1mA
Accuracy +(0.1% set + 0.1% F.S.™) +(0.1% set + 0.2% F.S5.™)

*1: F.S. = Full scale of H range
Constant Power + Constant Current Mode

Operating range 1-10 W 1-100 W
Setting range 0-10.2 W 0-102 W
Resolution 1mW 10 mW
Accuracy +(0.5% set + 0.5% F.S."")  +(0.5% set + 0.5% F.S.)
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Current Setting 0-2.04 A 0-20.4 A
Range
Resolution 0.1 MA 1mA
Accuracy +(0.1% set + 0.1% F.S.™) x(0.1% set + 0.2% F.S5.™)

*1: F.S. = Full scale of H range

336



‘7 NATIONAL
P¥ INSTRUMENTS

RMX-400x Series User Manual

Dynamic Mode

Tiand T2 0.025 ms—10 ms / Res: 1 us
10 ms—30s/Res: 1ms
Accuracy 1Us/1ms £ 100 ppm

Constant Current Mode

Slew rate 0.32-80 mA/us 3.2-800 mA/us
Slew rate 0.32 mA/us 3.2 mA/us
resolution

Slew rate setting +(20% + 15 US) +(20% + 15 US)
accuracy

Current setting 0-2.04 A 0-20.4 A
range

Current 0.1 mA 1mA
resolution

Current accuracy +0.4% F.S.

Constant Resistance Mode

Slew rate 3.2-800 mA/us

Slew rate 3.2 mA/us
resolution

Slew rate setting +(20% + 50 US)
accuracy

Resistance 0.075 Q-300 Q(100 W/16 V)
setting range 3.75 Q-15 kQ (100 W/80 V)
Resistance 0.333 mS(200 W/16 V)
resolution 6.667 uS(200 W/80 V)
Resistance 300 Q: £(0.5% set +0.15)
accuracy

15 kQ: £(0.5% set + 0.015)

Measurment

Voltage Readback

Range 0-16 V
Resolution 0.32mV
Accuracy

Current Readback
Range 0-2A
Resolution 0.04 MA

0-80V
1.6 mV

+(0.025% set + 0.025% F.S.)

0-20A
0.4 mA
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Accuracy +(0.05% set + 0.05% F.S.™?)

Power Readback
Range 0-10 W o-100 W
Accuracy +(0.1%s et + 0.1% F.S.™)
*1:Power F.S. =Vrange F.S. xIrange F.S.
*2:F.S. =Full scale of Hrange

Over Power Protection

Range 1-102 W
Resolution 0.5 W
Accuracy +(2% set + 0.25% F.S.)
Over Current Protection
Range 0-25-20.4 A
Resolution 0.05 A
Accuracy +(2% set + 0.25% F.S.)
Over Voltage Protection
Range 1-81.6 V
Resolution 0.2V
Accuracy +(2% set + 0.25% F.S.)
Over temperature 85°C
protection
Rated Power Protection (CPP)
Value 110 W
Accuracy +5% set

General

Short Circuit

Current (CQ) 2.2/2 A =22/20A
Voltage (CV) =oV
Resistance (CR) 3.75 Q =0.075 Q
Input resistance 500 kQ (typical)
(load off)
Temperature 100 ppm
coefficient
Weight Approx. 3.8 kg
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RMX-4004 (30 W/250 W)

Range Hight Low High
Current 0-5 A 0-4 A 0-40 A
Voltage 0-80V
Min Operating 0.8Vatg A o.4Vat4A 0.8Vat40A
Voltage (dc) 0.4Vat2.5A o.2Vat2A 0.4Vat20A
STATIC MODE
Constant Current Mode
Operating range 0-5A 0-4 A 0-40 A
Setting range 0-5.1A 0-4.08 A 0-40.8 A
Resolution 0.125 mA 0.1 mA 1mA
Accuracy +(0.1% set + +(0.2% set + +(0.2% set +
0.1% F.S.) 0.1% F.S.)™ 0.2% F.S.)
Constant Resistance Mode
Operating range 0.3 Q2-1.2 kQ 0.0375 Q-150 (250 W/16 V)
(30 W/16 V) 1.875 Q-7.5 k€(250 W/80 V)
15 Q-60 kQ (
30 W/8o V)
Setting range 0.3 Q2-1.2 kQ 0.0375 Q-150 Q(250 W/16 V)
(30 W/16 V) 1.875 Q-7.5 kQ(250 W/80 V)
15 Q-60 kQ
(30 W/Bo V)
Resolution 83.333 Us 0.666 mS(250 W/16 V)
(30 W/16 V)
1.666 us 13.333 US(250 W/80 V)
(30 W/Bo V)
Accuracy 1.2 kQ: + 150 Q : +(0.2% set + 0.15)
(0.2% set +0.15) 7.5k Q: £(0.1% set + 0.015)
60 kQ: +
(0.12% set +
0.015)

Constant Voltage + Constant Current Mode

Operatingrange 1-16V. 1-80V
0-16.32V 0-81.6 V

Setting range

Resolution o.4mV 2mV
Accuracy +(0.05%

set +

0.1%

F.S.)

1-16 V 1-80V
0-16.32V 0-81.6 V
0.4 mV 2mV

+(0.05% set +

0.1%F.S.)

339



WNATIONAI.

INSTRUMENTS' RMX-400x Series User Manual
Current setting 0-5.1A 0-4.08 A 0-40.8 A
range
Resolution 0.125 mA 0.1 mA 1mA
Accuracy +(0.1% set + +(0.1% set + +(0.1% set +

0.2% F.S.) 0.1% F.S.™) 0.2% F.S.™)

*1: F.S. =Full scale of H range
Constant Power + Constant Current Mode

Operating range 1-30 W 1-25 W 1-250 W

Setting range 0-30.6 W 0-25.5W 0-255 W

Resolution 1mV 1mV 10 mV

Accuracy +(0.5% set + +(0.5% set + 0.5% F.S.™)
0.5%F.S.)

Current setting 0-5.1A 0-4.08 A 0-40.8 A

range

Resolution 0.125 mA 0.1 mA 1mA

Accuracy +(0.1% set + +(0.2% set + +(0.2% set +
0.2%F.S.) 0.1% F.S.™) 0.2% F.S.™)

*1: F.S. =Full scale of H range

Dynamic Mode

Taand T2 0.025ms —10 ms / Res: 1 us
10 ms—30S/Res:1ms
Accuracy 1Us/1ms+100 ppm
Constant Current Mode
Slew rate 0.8 —-200 MA/us 0.64—-160 mA/us 6.4—1600 mA/us
Slew rate 0.8 mA/us 0.64 mA/us 6.4 mA/us
resolution

Slew rate setting  +(20% +15Us)  +(20% +15Us)  £(120% + 15 US)
accuracy

Current setting 0-5.1A 0-4.08 A 0-40.8 A
range

Current 0.125 mA 0.1 mA 1mA
resolution

Current accuracy +0.4% F.S.

Constant Resistance Mode

Slew rate 0.8-200 mA/us 6.4-1600 mA/us
Slew rate 0.8 mA/us 6.4 mA/us
resolution

Slew rate setting +(10% + 50 us)

accuracy
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Resistance

setting range

Resistance
Resolution

Resistance
Accuracy

0.3 Q2-1.2 kQ

(30 W/16 V)
15 Q-60 kQ
(30 W/Bo V)
83.333uS
(30 W/16 V)
1.666 uS
(30 W/8o V)
1.2 kQ:
+(0.5% set +
0.15)
60 kQ:
+(0.5% set +
0.015)

0.0375 Q-150 Q (250 W/16 V)

1.875 Q-7.5 kQ (250 W/80 V)

0.666 mS (250 W/16 V)
13.333 US(250 W/80 V)

150 Q: *(0.5% set + 0.15)

7.5 kQ: £(0.5%set + 0.015)

Measurement

Voltage Readback

Range 0-16V 0-80V 0-16 V 0-80V
Resolution 0.32mV 1.6 mV 0.32mV 1.6 mV
Accuracy +(0.025%set + 0.025% F.S.)

Current Readback
Range 0-5A 0-4 A 0-40 A
Resolution 0.1 mA 0.08 MA 0.8 mA
Accuracy +(0.05% set + 0.05% F.S.™?)

Power Readback
Range 0-30 W 0-25 W 0-250 W
Accuracy +(0.1%set + +(0.1%set + 0.1% F.S5.™)

0.1% F.S.™)

*1: Power F.S. =Vrange F.S. xIrange F.S.
*2: F.S. = Full scale of H range

PROTECTIVE

Over Power Protection

Range 0.9-30.6 W 1.25-255 W

Resolution 0.15 W 1.25 W

Accuracy +(2% set + +(2% set + 0.25% F.S.)
0.25% F.S.)

Over Current Protection

Range

0.0625-5.1 A

0.5-40.8 A
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Resolution 0.0125 A 0.1A
Accuracy +(2% set + +(2% set + 0.25% F.S.)
0.25% F.S.)
Over Voltage Protection
Range 1-81.6 V 1-81.6 V
Resolution 0.2V 0.2V
Accuracy +(2% set + +(2% set + 0.25% F.S.)
0.25% F.S.)
Over Temperature 85 °C
Protection
Rated Power Protection (CPP)
Value 33W 275 W
Accuracy +5% set
General
Short Circuit
Current (CC) 5.5/5 A L4404 A 44/40 A
Voltage (CV) oV =oV oV
Resistance (CR) 15 Q 0.3Q 1.875 Q 0.0375 Q
Input resistance 500 kQ (Typical)
(load off)
Temperature 100 ppm
Coefficient
Weight Approx. 3.8 kg
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RMX-4005 RMX-4006

Range Low High Low High
Current 0-7A 0-70 A 0-1A 0-10 A
Voltage 0-80V 0-500 V
Min operating o.4Vat7A o.8Vat 1VatiA 2VatioA
voltage (dc) typ. 70 A

0.2V at 0.4V at o.5Vat 1Vatg A

3.5A 35A 0.5A

Constant Current Mode

Operating range 0-7A 0-70 A 0-1A 0-10 A
Setting range 0-7.14 A 0-71.4 A 0-1.02 A 0-10.2 A
Resolution 0.2 mA 2 mA 0.05 MA 0.5 MA
Accuracy *+(0.1%set+ *(0.1%set *(0.1%set *(0.1% set +

0.1% F.S.™) +0.2%F.S.) 01%F.S.™) 0.2%F.S.)
Constant Resistance Mode

Operating range 0.025 Q-100 O 1.25 Q-5 kQ
(350 W/16V) (350 W/125 V)
1.25 Q-5 kQ (350 W/80o V) 50 Q-200 kQ
(350 W/500 V)
Setting range 0.025 Q-100 O 1.25 Q-5 kQ
(350 W/16 V) (350 W/125V)
1.25 Q-5 kQ (350 W/80 V) 50 Q-200 kQ
(350 W/s500 V)
Resolution 1ms (350 W/16 V) 20Us (350 W/125 V)
20 us (350 W/8o V) 0.5Us (350 W/500 V)
Accuracy

100 Q: £(0.2%set + 0.15) 5 kQ: t(0.2%set + 0.02 )

5 kQ: +(0.2% set + 0.015) 200 kQ: +(0.1% set +

0.005S)
Constant Voltage + Constant Current Mode
Operating range 1-16 V 1-80V 2.5-125V 2.5-500 V
Setting range 0-16.32V 0-81.6 V 0-127.5V 0-510V
Resolution 0.4 mV 2mV 2.5 mV 10 mV
Accuracy +(0.05% set + 0.1% F.S.) *(0.05% set+0.12%F.S.)

Current setting 0-7.14 A 0-71.4 A 0-1.02 A 0-10.2 A
range
Resolution 0.2 mA 2mA 0.05 MA 0.5 MA
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Accuracy +(0.1% set + *(0.1% set + *(0.1% set + +(0.1% set +
0.1%F.S.™ 0.2%F.S.") 0.1%F.S.") 0.2%F.S.™)
Constant Power + Constant Current Mode
Operating range 1-35 W 1-350 W 1-35 W 1-350 W

Setting range 0-35.7 W 0-357 W 0-35.7 W 0-357 W
Resolution 1mW 10 mW 1mW 10 mW
Accuracy *(0.5% set + +(0.5% set + +(0.5% set + *(0.5% set +

0.5%F.S.") 0.5%FS.) 02%F.S.™ 0.5%F.S.)
Current Setting 0-7.14 A 0-71.4 A 0-1.02 A 0-10.2 A

Range
Resolution 0.2 mA 2mA 0.05 MA 0.5 mMA
Accuracy +(0.1% set + *(0.1% set + *(0.1% set + +(0.1% set +

0.1%F.S.™) 0.2%F.S.") 0.1%F.S.") 0.2%F.S.™)
*1: F.S. =Full scale of H range

Dynamic Mode

Tiand T2 0.025 ms-10 ms/Res: 1 us
10 ms—30S/Res:1ms
Accuracy 1uUs/1ms+100ppm
Constant Current Mode
Slew rate 0.001- 0.01- 0.16- 1.6-
0.28 A/us 2.8 Alus 40 mAJus 400 mA/us
Slew rate 0.001 A/us 0.01A/us 0.16mA/us  1.6mA/us
resolution
Slew rate setting +(10% + 15 US)
accuracy
Current setting 0-7.14 A 0-71.4 A 0-1.02 A 0-10.2 A
range
Current 0.2 mA 2 mA 0.05 mA 0.5 MA
resolution
Current accuracy +0.4%F.S. +0.4%F.S.
Constant Resistance Mode
Slew rate 0.01-2.8 A/us 1.6-400 mA/us
Slew rate 0.01 Afus 1.6 mA/us
resolution
Slew rate setting +(10% + 50 US)
accuracy
Resistance 0.025 Q-100 Q 1.25 Q-5 kQ
setting range (350 W/16 V) (350 W/a25V)

1.25 Q-5 kQ (350 W/80 V) 50 Q-200 kQ (350W/500 V)
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Resistance 1ms (350 W/16 V) 20 Us (350 W/125 V)
resolution 20 us (350 W/8o V) 0.5Us (350 W/500 V)
Resistance

100 Q: *(0.5% set + 0.15) 5 KQ: +(0.5% set + 0.025)
accurac
4 5 kQ: £(0.5% set +0.015) 200 kQ: £(0.5% set +

0.005 S)

Measurement

Voltage Readback

Range 0-16 V 0-80V 0-125V 0-500 V
Resolution 0.32mV 1.6 mV 2.5mV 10 mV
Accuracy

*+(0.025% set + 0.025% F.S.)
Current Readback

Range 0-7A 0-70 A 0-1A 0-10 A
Resolution 0.14 mA 1.4 mA 0.02 MA 0.2mA
Accuracy *(0.05% set + 0.05% F.S.™)

Power Readback
Range 0-35 W 0-350 W 0-35 W 0-350 W
Accuracy +(0.1% set + 0.1% F.S5.™)

*1:Power F.S. =Vrange F.S. xIrange F.S.
*2: F.S. = Full scale of H range

Protective
Over Power Protection
Range 1.75-357 W
Resolution 1.75 W
Accuracy +(2% set + 0.25% F.S.)
Over Current Protection
Range 0.875-71.4 A 0.125-10.2 A
Resolution 0.175 A 0.025 A
Accuracy +(2% set + 0.25% F.S.)
Over Voltage Protection
Range 1-81.6 V 2.5-510 V
Resolution 0.2V 1.25V
Accuracy +(2% set + 0.25% F.S.)
Over temperature =85 °C
protection
Rated Power Protection (CPP)
Value 385 W
Accuracy +5% set
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Short Circuit

Current (CC) =7.7[7 A =77/70 A =1.1/1A =11/10 A
Voltage (CV) =oV
Resistance (CR) 1.25Q 0.025 Q 50 Q 1.25Q
Input resistance 500 kQ (typical)
(load off)
Temperature 100 ppm
coefficient
Weight

Approx. 3.8 kg
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EC Declaration of Conformity

We declare that the below mentioned product

Type of Product: Programmable Electronic Load

Model number: RMX-4000, RMX-4002.

Load module: RMX-4003, RMX-4004, RMX-4005, RMX-4006.

are herewith confirmed to comply with the requirements set out in the
Council Directive on the Approximation of the Law of Member States
relating to Electromagnetic Compatibility (2014/30/EU) and Low Voltage
Directive (2014/35/EU).

For the evaluation regarding the Electromagnetic Compatibility and Low
Voltage Directive, the following standards were applied:

© EMC
EN 61326-1: Electrical equipment for measurement,
EN 61326-2-1: control and laboratory use -- EMC

requirements (2013)
Conducted & Radiated Electrostatic Discharge

Emission EN 61000-4-2: 2009

EN 55011: 2009 +A1: 2010

Current Harmonics Radiated Immunity

EN 61000-3-2: 2014 EN 61000-4-3:2006 +A1:2008+A2:2010
Voltage Fluctuations Electrical Fast Transients

EN 61000-3-3: 2013 EN61000-4-4: 2012

Surge Immunity

EN 61000-4-5: 2006

Conducted Susceptibility

EN 61000-4-6: 2014

Power Frequency Magnetic Field

EN 61000-4-8: 2010

Voltage Dip/ Interruption

EN 61000-4-11: 2008

Low Voltage Equipment Directive 2014/35/EU

Safety Requirements |EN 61010-1: 2010 EN 61010-2-030: 2010
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Alarm configuration .....234, 247

All Chan save/recall
description.........ccccvueuenee 108
Baud rate configuration251, 257
Brightness & contrast........... 242
Brightness and contrast ....... 229
Calibration.........c.cccceuvvvinnnnee 325
Calibration key ..........cccc....... 23
CC vrange mode description 94
CC+CV mode.......ccceuvvunnnee 76
Channel configuration
CCvoltage range................. 201
Go/NoGo mode.................. 219
Go/NoGo On/Off .............. 221
Independent setting............ 210
Load delay time................... 211
Parallel mode..........cccccc...... 222
Protection All Clear ............ 200
Response time...................... 217
SPEC test ON/OFF............. 221
Step resolution..................... 213
Channel configuration
Configuration menu............ 196
OCP/OCV/OPP ... 197

Channel configuration
Von voltage configuration. 203
Channel configuration

Short......ccoeveeiceecce 205
Channel configuration
channel control.................... 208

Channel control configuration208, 313

Channel control connection .. 63
Channel control description 100

350

Channel control mode
description.........cccoceeeueunnee. 96
Channel duration time
settings mode description. 88

Cleaning the instrument.......... 9
Clear key......cccoovvivvininnininne 23
Configuration mode
description.........occceceueunee. 92
Connection
Channel control...................... 63
Frame link .......ccccccoevvineenne. 61
Go/NoGo control.................. 67
Remote sense...........ccceueueee. 54
Wire gauge........ccovvvnenennnes 50
Wire Inductance .................... 50
Connection procedure ........... 52
Constant power mode
description.......c.cccccceerueuneee. 78
Constant Resistance mode
description.......c.ccccoceerueueneee. 72

Constant voltage + constant
current mode description.. 76
Constant voltage mode

description.........cccccceevueveneee. 75
Declaration of conformity ... 349
Default Settings...........ccc...... 331

Delay time mode description 97
Dimensions 347

Display key........ccccocviiinnnnnne. 36

Display settings ............ 229,242

Dynamic constant current
mode description................ 70

Dynamic loads Constant
Resistance mode description73
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EN61010 RS232...oviviiiiivieiennes 251, 257
measurement category............ 8 USB configuration ............... 253
Pollution degree ...................... 9 Internal memory save
Enter key ... 25 description .........ccccoevuvinnes 107
Environment Knob configuration.......233, 246
OPEration .........c.ecceereeeurereuennne 9 Language Settings................. 239
SEOTAGE -..ovrveveveereerieereneecneeneaes 9 List of features.........cccccceunneee. 14
Ethernet Load (module )key.................. 36
SOCKELS....evveviieieirieceicniine 257 Load connections .................... 49
External memory save Load Connections
description ........ccccccceueunnee. 107 Auxiliary voltage connection56
External voltage mode DC Connection..........ccceeueee 56
description .......cccceeveueuennne 100 Dual channel load module ...55
Features ......cccoevvvvvveeeeirinieines 14 Low voltage connections......56
File format mode description110 Multiple output power source60
Firmware update................... 322 Parallel load modules........... 58
Frame control congifuration231, 242, 245, okgrallel loafis .......................... 58
Frame Link configuration ....315 Parallel.mamframes ............... 59
Frame link connection............. 61 P'recautlons ............................. 49
F . Single channel load module.55
ront panel overview.............. 21 .
Function Keys 1 Single load.........ccooviiiinnnnn 55
Fuse 7 Load delay time configuration211
. Load D-Time mode
rating......coeeeveeviiiiiieiie 8 d ot 97
Fuse replacement .................. 321 L flslinp TOTL v 25
Go/NoGo Alarm Sound ......235 oad key ..o
. Load Menu........ccccceeunuvueucunnnne 227
Go/NoGo connection............. 67 : :
Load module installation........ 42
Go/NoGo constant current ;
o Load module Overview ......... 35
mode description................. 71 Load orofiline descrinti 85
Go/NoGo constant Resistance oad prolimg escription......
L Load terminals.........cccoeuvuenee 37
mode description ................ 74 o ;
Load wire induction ............... 50
Go/NoGo constant voltage o
o Load wiring.........cccccccevueuvnnnne 51
mode description................. 77 Local :
Go/NoGo interface ocal operation
. . AandB Value..........cccceuee.
configuration ..................... 319

Independent configuration..210
Independent mode description96
Installation

Load module...........c.cvenen.... 42
Rack mount......c..cccceveervennennnne 45
Interface configuration......... 312
Baud Rate...................... 251, 257

Channel selection...
coarse mode...........ccoeeveneen.
Display .....ccoovvininnininiinnns
Dynamic
Editing the load....................
fine mode......cccceevveveeneenennn.
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Operation.........cccccevueieiinenns 130
R/LKeys...ccocuiiicccnnne 130
Shorting........cccocovveviinininnne. 133
Static .oeveereerieieeeneceene 131

Lock key.....ccoovviiiiiiniiiinne, 23
Mainframe configuration
alarm sound.................. 234,247
Brightness & contrast.......... 242
Brightness and contrast...... 229
Configuration menu............ 225
Frame control231, 242, 245, 248
Go/NoGo Tone
Knob type
Lanuage
Load menu......c.ccccceevureveneeee 227
Slave knob...........c....... 237,248
Speaker............ ...228, 240

System Info ..... .. 225
Utility menu........ccocceueninne 225
Mainframe operation

CC Dynamic mode.............. 141

CCMode....coeererecreerenee.

CCRange .....ccceoeuvveiririnnne

CC Static mode

CC Static Values

Channel duration time
settings .......ooeerierenennnen,

Channel Selection.........

CP Power values ...
CPrange......ccccooeueuenee.

CR Range......cccooevvveiienennnes

CR Static Parameters ......... 152

CV response speed..............
CV Voltage values.....
Edit Sequence................
OCP test automation

352

Program chain...................... 171
Program Execution.............. 173
Program Sequences............. 165
Programming.............ccc..... 165
Recall default chain............. 173
Recall default sequence ......170
Run Sequence....................... 186
Save chain..........ccooeveunnnne 173
Save Program chain ............ 173

Save sequence
Sequence loop

Trig out....cccovvveiiiiiiinne
Measurement types.......... 18, 20
Memory data description.... 105
Number pad......ccceeveinvenneee. 23
OCP test automation............ 189
OCP Test Automation

description.........cceceeecueee. 90
Operating configurations

mode description................ 94
Operating Description............ 68
Operating Modes

Channel duration time

settings ......ccocovvveiiiinnns 88
Configuration...........cccceueuue. 92
Configuration - Over current

protection..........ccceeueveunene. 93
Configuration - Over power

protection..........cccceeueunen. 94
Configuration - Over voltage

protection..........cccceeuennene. 93

Constant current - Go/NoGo71
Constant current — Slew rate 71
Constant current -Dynamic.. 70

Constant current -static ........ 70
Constant Power ..................... 78
Constant Resistance .............. 72
Constant Resistance -
Dynamic loading............... 73
Constant Resistance - Slew
TAte v 74
Constant Resistance
GO/NOGO.....cerrierieerienne 74
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Constant Voltage................... 75
Constant Voltage - Response
speed......ccovviiiiiiiiin 77
Constant Voltage + Constant
Current Mode.................... 76

Constant Voltage -Go/NoGo77
Constant Voltage -levels....... 75
External Voltage Control.... 100

File format .......cccoovevvvervenens 110
File System ........ccccovvuvunnnne 104
GO/NOGO ...oovvveeieieieieienne 84
Interface.....cocooeevvveeeereeenenns 104
Memory data.........cccoeuennne 105
Operating Configuration s -
Von Voltage........ccccoueuuee. 95

Operating Configurations.... 94
Operating Configurations -

CCvrange.......cccoooevvinnnns 94
Operating Configurations -

independent....................... 96
Operating Configurations -

Load D-Time...........ccceuuce. 97
Operating Configurations -

1] 4 T0) & TR 96, 99
Operating Configurations -

Step Resolution.................. 97
Parallel Dynamic Loading.... 91
Preset data.........cccccovvueunnnne 105
Program Chain ...................... 84

Reverse voltage protection... 94
Run Program..........................
save/recall All Chan....

Sequences
Setup data .
Trig Out ..o

USB save/recall...................
Operation

Contents.........c.ccoeveeiiinnne 127

Localload.........coeueueuiuiinnnne 130
Operation Environment ........... 9
Operation keys ..........ccceueuee 24

Over Current mode
description .........ccccevvvviiinnns 93
Over power mode description94
Over protection
configuration..........ccccecceeue. 197
Over voltage mode
description .......ccccceevveveueenne
Overview.......ccocovvvviiinicinnns
Display Overview
Front panel ............ccccoeeiiees

LED display......ccccccoeviniinnnes

Load module

Rear Panel.........cccovurunnneee.
Parallel Dynamic loading

description .........cccceevuviiinnns 91
pass/ fail test

multiple step tutorial........... 113
Power key......ccccovviiiinininnnnnn. 26
Power supply

Safety information................... 8
Power up.....cccoovvviviiiininiinnn 47
Power up sequence................. 47
Preset data description.......... 105
Preset key .......ccccovivivivininininnes 24
Program Chain mode

description ........ccccccceueueunee 84
Program mode description ....82
Protection All clear ............... 200
Quick save Presets to internal

MEMOTY ...ovvineiiercneinennes 304
R/LKeEY oo 35
Rack mount installation ......... 45
Range Chart.......cccccccceueueuennnee 326

Recall factory defaults.......... 307
Recall Memory data to USB.286
Recall Presets - Framelink....306
Recall Setups - Framelink.....305
Remote control

Ethernet function check......260

sockets configuration.......... 257

sockets function check 263, 266
Remote sense connections......54
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Response speed constant
voltage mode description.. 77
Response time..............cc...... 217
Reverse voltage protection.... 94
RS232 configuration......251, 257
RS-232C configuration......... 312

Safety Instructions.................... 6
Safety symbols.........cccccceueneee 6
Save Memory data................ 271
Save Memory data to USB... 286
Save Preset memory............. 274
Save presets to USB.............. 292
Save Sequences to USB......... 298
Save setup memory.............. 276
Save setup to USB................. 283

Save to internal memory271, 278

Save to internal setup memory276

Save/Recall
default USB path................. 278
FrameLink Preset Recall..... 306
FrameLink Setup Recall ..... 305

Preset memory..........cc......... 274
Quick save Presets to internal
MEMOTY ..oovererinrreniererennens 304

Recall factory defaults........ 307
Recall Memory data to USB286
Save Memory data to USB. 286

Save Preset Memory........... 274
Save presets to USB............. 292
Save SEQ (Sequences) to USB298
Save setup to USB............... 283

Save to internal Memory.... 278
Save to setup Memory........ 276

Setup memory..........c.......... 276

USB path......cccooeeeereeeeeiiirin, 278
Save/Recall

Memory data ..........cccceuene 271

Save to internal Memory.... 271
Selector Knob...........ccccceuinins 24
SEQ data description ........... 106

Sequence editing/creating.. 179
Sequence mode description .. 85
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Sequences mode description. 82

service contance point.......... 320
Setting the date and time..... 250
Setup data description......... 106
Shift key .....ccccoeeuiiiiiiicnne. 25
Short configuration .............. 205
Short Key.....ccoeeeeeeeeccnennn 38

Shorting mode description96, 99
Slave knob

settings........coceeeiiinns 237,248
Slave knob
description..........ccccoccccurneene. 38
Slew rage constant current
mode description................ 71
Slew rate Constant Resistance
mode description................ 74
Socket server function check263, 266
Speaker Settings............ 228, 240
Specifications ...........c.ccceuee.. 334
RMX-4004 c.ccovevieiieiiienienen. 339
Static constant current mode
description.........ccceeeeeueunee. 70
Static/ Dynamic key .............. 37
Step resolution...........cccccueue. 213
Step Resolution mode
description.........ccccceeevueueneee. 97
Storage Environment ............... 9
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System Keys ......cccoevvvniennnne 22
Terminals.......cccceveveennnnenne. 37
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Trig out mode description..... 87
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Tutorials
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Twisted pair description......... 51

UK power cord......c.cceveruenene 11
USB configuration................. 253
USB path......ccccoeccucivniicnnn. 278
USB remote interface
connection...........cccceeunene 319
USB save/recall description 108
Utility Menu.......ccevvvveveenee. 225

Voltage levels constant
voltage mode description ..75

Voltage sense terminal ........... 36
Von voltage configuration ...203
Von voltage mode description95
Web server function check...260

Wire Connections.................... 49
Wire gauge.......ccccoevvvniiinnns 49
Wire induction...........c.ccoeuvnee. 50
Wiring procedure.................... 52
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