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About the RMX User Manual

This manual is intended for users of the Regulated DC Power Supply and their instructors.
It is assumed that the reader has knowledge about electrical safety standards and the electrical
aspects of regulated DC power supplies.

Safety Guidelines

é Indicates general danger, warning, or caution. When this symbol is marked on the
product, see the relevant section in the operation manual.

& Indicates a location whose surface can become hot.

@ Protective conductor terminal.

,_L Chassis (frame) terminal.

| On (supply).

Off (supply).
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Installation and Preparation

This chapter describes how to turn on an RMX programmable power supply, what kind of load
cables to use, and how to connect cables to the output connectors.

—
_—
—

= Note Protection provided by this equipment may be impaired if it is used in a
manner not described in the manual.

Attaching the Connector Cover

RMX programmable power supplies are supplied with a connector cover that fits over the entire
sensing, J1, and J2 connectors. For safety reasons, be sure to attach the connector cover when
you use the RMX programmable power supply.

Figure 1-1. Connector Cover

Connecting the Power Cord

This product is a piece of equipment that conforms to IEC Overvoltage Category II (equipment
that consumes energy supplied from a fixed installation).

A power cord is not included with the RMX-4124/4125/4126/4127. Use a power cord that
conforms to this product’s rated AC input voltage, input current, and configured for the
plug type. Refer to your product specifications for details.

A Caution Risk of electric shock. This product is a piece of equipment that conforms
to IEC Safety Class I (equipment that has a protective conductor terminal). Be sure
to earth ground the product to prevent electric shock. The product is grounded
through the power cord ground wire. Connect the protective conductor terminal to
earth ground.

© National Instruments | 1-1



Chapter 1 Installation and Preparation

RMX-4120/4121/4122/4123 (750 W Models)

Necessary Cable

. North America—Extra Hard Usage Cord, min. 300 V, 60 C, 14 AWG, 3 Conductor cord,
3 m or less, with a NEMA 5-15P to C14.

. Europe—HAR Marked, min. 300 V, 60 C, 2.5mm?, 3 Conductor cord, 3 m or less, with a
plug configured for the country of use to C14.

. International—Certified for country of use, min. 300 V, 60 C, 2.5mm?, 3 Conductor cord,
3 m or less, with a plug configured for the country of use to C14.

The power cord can be used to disconnect the RMX programmable power supply from the
AC power line in an emergency. Connect the plug to an easily accessible power outlet so that the
plug can be removed from the outlet at any time. Be sure to provide adequate clearance around
the power outlet.

1. Check that the AC power line meets the nominal input rating of the product. The product
can receive a nominal line voltage in the range of 100 VAC to 240 VAC at 50 Hz or 60 Hz.

2. Check that the POWER switch is turned off.
Connect the power cord to the AC inlet on the rear panel.

4. Insert the power plug into a grounded outlet.
RMX-4124/4125/4126/4127 (1500 W Models)

A Caution Risk of electric shock. Before you connect the power cord, turn off the
switchboard breaker (a switch that cuts off the power supply from the switchboard).

Risk of fire. Connection to the switchboard must be performed by a person who has
knowledge about electrical safety standards and the electrical aspects of regulated
DC power supplies. The switchboard breaker must meet the requirements shown
below.

A Caution Inside the product, protective circuits are connected to match the polarity
of'the input terminal. Be sure to connect the L, N, and (GND) terminals of the product
to the matching terminals on the switchboard.

In an emergency, turn off the switchboard breaker to disconnect the product from the AC power line.

1-2 | ni.com
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Necessary Cable

Vinyl cabtire cable (VCTF): Nominal cross-sectional area 5.5 mm?, 3 core
Finished diameter: 10.5 to 14.4 mm in diameter
Rated voltage: 250 V or higher

Input terminal end: 14 mm of insulation stripped from conductor for the L and N wires.
Crimping terminal: (round, M4) that fixes the cable insulation in place
for the GND wire

Length: 3 m or less

Switchboard Breaker Requirements

Installation must be done in accordance with national wiring rules, such as NFPA 70 "NEC"
and CSA C22.1 "CEC".

Rated current: 30 A (for safety, breakers whose rated current exceeds 30 A cannot be used)
Do not power any other equipment from the switchboard breaker.
Keep the breaker readily accessible at all times.

Indicate that the breaker is dedicated for use with this product and that it is used to
disconnect the product from the AC power line.

Figure 1-2. Switchboard Diagram

Breaker indication example

For the
RMX-4125 only
30A

RMX-4125
dedicated breaker

RMX-4125

\

Power cord
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Chapter 1 Installation and Preparation

Connection Procedure

1. Check that the AC power line meets the nominal input rating of the product. The product
can receive a nominal line voltage in the range of 100 VAC to 240 VAC at 50 Hz or 60 Hz.

2. Check that the POWER switch is turned off.
Attach a crimping terminal to the GND wire.
Figure 1-3. Attaching the Crimping Terminal

Crimping terminal (round, M4)

When crimping the core wire, use a
crimping terminal and tool that can
Vv also grip the insulation.

-
x

4.  Connect the power cord and the included INPUT terminal cover to the AC INPUT terminal
on the rear panel. Be sure to connect the AC INPUT L, N, and (GND) terminals correctly.
Pass the power cord through the INPUT terminal cover, and fix the cord in place using the
cable gland.
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Figure 1-4. Connecting the Power Cord

STRIP-GAUGE

—
 —

14 mm
The stripped wire is
touching the chassis.

Incorrect

.

Use this screw to fix the Remove the first
wire in place. 14 mm of the wire’s
Tightening torque: 0.5 Nsm  covering, and then

insert the wire here.

The wire strands are
touching the chassis.

(

L
1

pcoce—d

YeTaTeTaTaTalalalalalal

AC INPUT terminal

Cable gland:
Turn left to unlock

Power cord

INPUT terminal cover

Cable gland:
Turn right to lock

Cable gland: Supports wires from 10.5 to 14.4 mm in diameter

: Green or green and yellow

AC INPUT terminal

N: White or blue

(GND)

Power cord

Attach an appropriate crimping terminal to the switchboard end of the power cord.

Turn off the switchboard breaker.

Connect the L, N, and (GND) wires of the power cord to the matching terminals on the

switchboard.
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Turning the Power On

Turning the POWER Switch On

A Caution Risk of electric shock. Regardless of whether load cables are connected to
the output terminals, be sure to attach the OUTPUT terminal cover before turning the
POWER switch on.

You can use the CONFIG settings to set how the RMX programmable power supplies
start when you turn the POWER switch on. Depending on the setting, the output may
be turned on automatically when the POWER switch is turned on. If you connect a

load without setting OVP and OCP to appropriate values, the load may be damaged
if the output is programmed to automatically turn on when the power is switched on.

When you turn the POWER switch on for the first time after purchase, the RMX programmable
power supply will be programmed with its factory default settings. Refer to Chapter 2, Factory
Default Settings (Initialization), for more information about these settings. Each subsequent
time you turn the power supply on, it starts with the panel settings (excluding the output on/off
setting) that were in use immediately before the POWER switch was turned off.

You can use the CONFIG setting CF02 to select how the RMX programmable power supply
starts when the POWER switch is turned on. Refer to Chapter 2, CF02 Power-on Status
Parameter, for more information about this setting.

1. Check that the power cord is connected correctly.

2. Check that the OUTPUT terminal cover is attached. Refer to the Attaching the Output
Terminal Cover section for more information about attaching the terminal cover. When the
product is shipped from the factory, the OUTPUT terminal cover is not attached.

3. Turn the POWER switch on. All the LEDs light, and then the voltmeter and the ammeter
display the following sequence of information: the rated voltage and rated current, the
firmware version number, the build number, and then the selected interface. Each item is
displayed for approximately 1 second. After a few seconds, the RMX programmable power
supply enters the operation standby state during which the output value is displayed.
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Figure 1-5. Power On Information Display
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Inrush Current

When the POWER switch is turned on, an inrush current of up to 70 A can momentarily flow
into the rear AC input of the programmable power supply. Check that sufficient current capacity
is available in the AC power line or the switchboard, particularly if you are using multiple RMX
programmable power supplies and turning on their POWER switches simultaneously.

Turning the POWER Switch Off

Flip the POWER switch to the side to turn RMX programmable power supplies off. The RMX
programmable power supplies save the panel settings (except the output on/off setting) that were
in use immediately before the POWER switch was turned off.

You can use CONFIG settings CF02 to select how the RMX programmable power supply starts
when the POWER switch is turned on. Refer to Chapter 2, CF02 Power-on Status Parameter,
for more information about this setting.

If the POWER switch is turned off immediately after the settings have been changed, the last
settings may not be stored.

A Caution After you turn the POWER switch off, wait at least 10 seconds after the
panel display turns off before you turn the POWER switch back on. Repeatedly
turning the POWER switch on and off at short intervals can cause damage to the
inrush current limiter. Furthermore, this will shorten the service life of the POWER
switch and the internal input fuse.
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Rack Mounting

You can use brackets or slide rails to mount the RMX programmable power supply to a rack.

When you mount an RMX programmable power supply to a rack, install the optional support
angles (NI P/N) to support the device.

NI recommends that you keep all pieces that you remove from a RMX programmable power
supply during installation. You will need these pieces if you remove the device from a rack.

When using several RMX programmable power supplies together for master-slave parallel or
series operation, mount them to a rack before use.

Load Considerations

—
—
—

= Note The output can become unstable if the following types of loads are connected.

Loads with Peak Current or Pulse-Shaped Current

The front panel of the RMX power supply only displays averaged voltage and current values.
If the supply is connected to a load that draws current in spikes or pulses it is possible that the
front panel will display a current reading lower than the programmed current setpoint. In reality,
the spikes or pulses in the load current are exceeding the programmed current setpoint causing
the supply to switch instantaneously into constant-current mode and causing the output voltage
to drop.

For these types of loads, you must increase the set constant current or increase the current
capacity.
Figure 1-6. Loads with Peak Current or Pulse-Shaped Current

--- Set constant current -- Set constant current
.. Ammeter reading (mean value) - Ammeter reading (mean value)

Load current with peaks Pulse-shaped load current
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Loads that Generate Reverse Current to the Power Supply

RMX programmable power supplies cannot sink reverse current from the load. Therefore, if a
regenerative load (such as an inverter, converter, or transformer) is connected and tries to sink
power into the terminals of the power supply, the output voltage will increase and can become
unstable. This can cause a malfunction.

For these types of loads, connect a resistor (Rp) as shown in the following figure to bypass the
reverse current. However, the amount of current to the load decreases by I,,.

Figure 1-7. Loads with Accumulated Energy

o bl lo 4 Tt/ a
\ >+ \
! 6—| |
i 7 ! i
i Eo , Ro | |Load| |
! \ | ! |
A T S J
Equivalent circuit of the RMX-4122 Regenerative load
+lo EO (inV
Ro (in Q) < #
_ Irp (in A)

Irp Rb: Reverse current bypass dummy load

Eo: Output voltage
o Reverse current Irp: Maximum reverse current

0

Output current
(=)

Caution Use a resistor with sufficient rated power for Rp,. If a resistor with
insufficient rated power for the circuit is used, the resistor will burn out.

Loads with Accumulated Energy

Connecting a load with accumulated energy, such as a battery, to an RMX programmable power
supply may cause current to flow from the load to the internal circuit. This current may cause
damage or reduce the life of the load.

For this type of load, connect a reverse-current-prevention diode (Dgp) between the RMX
programmable power supply and the load in series as shown in the following figure.

This cannot be used in conjunction with remote sensing.

Figure 1-8. Loads with Accumulated Energy

D,,: Reverse-current-protection diode

|

RMX-4122 Load with accumulated energy
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Caution To protect the load and the RMX programmable power supplies, use a Dyp
L N that conforms to the following specifications.

*  Reverse voltage withstand capacity—At least twice the rated output voltage of the RMX
programmable power supply.

*  Forward current capacity—Three to ten times the rated output current of the RMX
programmable power supply.

. A diode with small loss.

*  Be sure to take into account the heat generated by Dgp. Dgp will burn out with inadequate
heat dissipation.

Load Cables

A Caution Risk of fire. Use load cables whose capacity is adequate for the
RMX programmable power supply’s rated output current. The output connector and
its surrounding area become hot. Use cables whose covers have heat resistance at
85 °C and higher.

A Caution Risk of electric shock. Use the cable which has higher withstanding
voltage than the specified insulation voltage of the product to secure the double
insulation or reinforced insulation.

The current capacity of a load cable is dependent on the maximum allowable temperature of the
cable's insulation.

A cable’s temperature is determined by the resistive loss based on the current, the ambient
temperature, and the cable’s external thermal resistance. The following table shows the current
capacity of heat-resistant vinyl wires that have a maximum allowable temperature of 60 °C,
assuming that a wire is stretched out horizontally in air in an ambient temperature of 30 °C.
The current capacity must be reduced under certain conditions, such as when vinyl cables that
have a low heat resistance are used, when the ambient temperature is 30 °C or greater, or when
cables are bundled together and little heat is radiated.

Table 1-1. Current Capacity of Heat-resistant Vinyl Wires

Nominal AWG (Reference Allowable
Cross-sectional Cross-sectional Current Recommended
Area Area) (Ta=30°C) Current
2 mm? 14 (2.08 mm?) 27 A 10 A
3.5 mm? 12 (3.31 mm?) 37A —
5.5 mm? 10 (5.26 mm?) 49 A 20 A
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Table 1-1. Current Capacity of Heat-resistant Vinyl Wires (Continued)

Nominal AWG (Reference Allowable
Cross-sectional Cross-sectional Current Recommended
Area Area) (Ta=30°C) Current
8 mm? 8 (8.37mm?) 61 A 30 A
14 mm? 6 (13.3 mm?) 88 A 50 A
22 mm? 4(21.15 mm?) 115 A 80 A
30 mm? 2 (33.62 mm?) 139 A —
38 mm? 1 (42.41 mm?) 162 A 100 A
50 mm? 1/0 (53.49 mm?) 190 A —
60 mm? 2/0 (67.43 mm?) 217 A —
80 mm? 3/0 (85.01 mm?) 257 A 200 A
100 mm? 4/0 (107.2 mm?) 298 A —
125 mm? — 344 A —
150 mm? — 395 A 300 A
200 mm? — 469 A —

Protecting Against Noise

When connecting wires that have the same heat resistance, separating the wires as much as
possible to increase heat radiation enables a greater amount of current to flow. However, wiring
the + (positive) and - (negative) output wires of the load cable side by side or bundling them
together will minimize unwanted noise on the output. The currents shown in Table 1-1 are
allowable currents that have been reduced in consideration of the potential bundling of load
cables. Use these values as a guideline when connecting load cables.

Cabling Considerations When Using Remote Sensing

As you increase the current setpoint or increase the resistance of your load cabling, the voltage
drop between the RMX power supply and your load will increase. This results in the voltage at
your load being smaller than the programmed voltage setpoint. Refer to Appendix A,
Specifications, to see the maximum voltage drop each RMX power supply's remote sense
terminals can compensate for. If the voltage drop exceeds this level, use shorter load cables or
cables with a greater cross-sectional area.
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Connecting to the Output Terminals

& Caution Risk of electric shock. Turn the POWER switch off before you touch the
OUTPUT terminals. Even if you turn the output off or turn the POWER switch off,
if the bleeder on/off setting (CF11) is set to “OFF,” the voltage that was present when
the output was on will remain at the output terminals. Turn the bleeder circuit on
before you touch the output terminals. Regardless of whether load cables are
connected to the output terminals, be sure to attach the OUTPUT terminal cover
before turning the POWER switch on. Confirm that the voltage between any output
terminal and ground is lower than the isolation voltage of the RMX programmable
power supply.

Figure 1-9. RMX-4125 Output Terminal

- (negative) termlnal (p03|tive) terminal

L]
I][I S [T
o NN

ChaSS|s terminal

1. Turn the POWER switch off. Check that there is no voltage across the output terminals.

2. Connect one end of the included chassis connection wire to the chassis terminal, and then
connect the other end of the wire to the negative or positive output terminal.

Note For safety reasons, connect one of the output terminals to the chassis terminal
unless your application requires the output terminals to be floating.

Use the screw on the RMX to connect the wire to the chassis terminal. Use the screw on the
output terminal to connect the wire to the output terminal.
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Figure 1-10. RMX-4120/4121/4124/4125

Screw (M4)

Chassis
connection wire

Chassis Screw (M4)

connection wire

Attach crimping terminals to the load cables.

The output terminals have holes for connecting the load cables. Use crimping terminals that
are appropriate for the bolts that you are using.

Use the included bolt set to connect the load cables to the output terminals.

Connect the positive cable to the positive output terminal and the negative cable to the
negative output terminal. The orientation of the crimping terminals will vary depending on
the wire diameter of the load cables used.
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Figure 1-12. Connection Using M8 Bolt Set for RMX-4120/4121/4124/4125

Crimping terminal

Bolt (M8)
Washer

o g0 d
Attach the cable to the inne

of the crimping terminal.

Figure 1-13. Connection Using M5 Bolt Set for RMX-4122/4123/4126/4127

Crimping terminal
Bolt (M5)

Washer

Attach the cable to the outer side
of the crimping terminal.

@ Note If you do not connect load cables in the correct orientation, you will not be
able to attach the OUTPUT terminal cover.
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Attaching the Output Terminal Cover

You can adjust the diameter of the holes that the load cables pass through by changing the
positions in which the top and bottom halves of the OUTPUT terminal cover are put together.

There are two available positions. Use the appropriate position for the load cables that you are using.

For cables that are up to 10 mm in diameter: Put the top and bottom halves of the OUTPUT
terminal cover together so that the hole diameter is small.

For cables that are between 10 mm and 18 mm in diameter: Put the top and bottom halves
of the OUTPUT terminal cover together so that the hole diameter is large.

Remove the screw that is attached next to the output terminals on the RMX. Use this screw
to attach the OUTPUT terminal cover.

Place the bottom half of the OUTPUT terminal cover underneath the load cables connected
to the output terminals.

Figure 1-14. Attaching Bottom Half of the OUTPUT Terminal Cover

3.

Remove the screws, and then
line up the half of the cover.

@ Note The top and bottom halves of the OUTPUT terminal cover have different

shapes.

Align the tabs of the top half of the OUTPUT terminal cover with those of the bottom half.
Align the tabs of the OUTPUT terminal cover according to the load cable diameter.
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Figure 1-15. Aligning Both Halves of the OUTPUT Terminal Cover

For thin load cables

Align the protrusion of
the top half of the cover
with the middle section
of the protrusion of the
bottom half of the cover.

Cover hole diameter:
Up to 10 mm

Middle
section

Bottom half of the cover

For thick load cables
Align the protrusion of
the top half of the cover
with the top section

of the protrusion of the
bottom half.

Cover hole diameter:
10 mm to 18 mm

Top half of the cove

Top section
Y

Bottom half of the cover

4.  Push the OUTPUT terminal cover against the rear panel, and then use the RMX screws to
fix the cover in place. Ensure that the screws are securely fastened.

Figure 1-16. Attaching the OUTPUT Terminal Cover

After you have lined up the top and bottom halves
of the cover, use the screws to fix the cover in place.

Screws (M3)
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Sensing

When RMX programmable power supplies are shipped from the factory, the connector is
attached to the sensing terminals. RMX programmable power supplies are supplied with a
connector cover that fits over the entire sensing, J1, and J2 connectors. For safety reasons,
be sure to attach the connector cover when you use the RMX programmable power supply.
If they are damaged or lost, contact National Instruments.

Figure 1-17. Connector Cover

A Caution Risk of electric shock and damage to internal circuits.
Never wire the sensing terminals while the POWER switch is turned on.

Use sensing cables that provide reinforced or double insulation with a capacity
greater than or equal to the isolation voltage of the RMX programmable power
supply. For uncovered sections of the shielded cables, use insulation tubes to secure
reinforced or double insulation with a capacity greater than or equal to the isolation
voltage of the RMX programmable power supply.

The sensing terminals are at approximately the same electric potential as the negative
output terminal. Insert the cables so that the wire strands do not touch the chassis
when they stick out of the sensing terminal. Also, insert the cables so that the stripped
wires do not stick out of the terminal.
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Even if you turn the output off or turn the POWER switch off, if the bleeder on/off
setting (CF11) is set to oFF, the voltage that was present when the output was on will
remain at the output terminals. Set the bleeder on/off setting to on before you touch
the sensing terminals.

Regardless of whether local sensing or remote sensing is used, be sure to attach the
sensing terminal cover before turning the POWER switch on.

If the sensing cables come loose, the output voltage across the load may become unstable, and
an excessive voltage may be applied to the load. If an appropriate OVP trip point is set, the OVP
will trip before an excessive voltage is generated.

When you are finished with remote sensing, return to local sensing mode.

Figure 1-19. Sensing Cable Connections

St gauge - 4&2

TG (== ¢ %
I

34 The wire itself is Wire scraps are
ASENSING (3} in contact with in contact with
ii I ii [l the chassis. the chassis.

= +LS+S F n

Use this screw to fix the cables
cables in place so that they do
not come loose.

Strip 7 mm (0.28 inches) of the
cable covering, and then insert
the cable here.

Local sensing jumpers

Table 1-2. Sensing Terminals and Functions

Terminal Function
-S Negative remote sensing terminal.
-LS Negative local sensing terminal connected to the negative output terminal

— Not connected.

+LS Positive local sensing terminal connected to the positive output terminal.

+S Positive remote sensing terminal.

Sensing cable: AWG28 to AWG16
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Local Sensing

By factory default, RMX programmable power supplies are set to local sensing (the rear panel
sensing connector is hard wired). The sensing point during local sensing is the output terminal.
This method does not compensate for the voltage drop across the load cable, so use this method
when the load current is small or when you do not need to consider the load effect voltage.

Figure 1-20. Local Sensing

RMX

Make the cables as short as possible.

/ Use twisted-pair wires for the load cables.
Output terminal =" ~&
A}

4

! |
/

\\ prd

~--- +

Chassis terminal

Ca0.S

Load

Sensing terminal

Remote Sensing

Remote sensing is a feature that reduces the effect of voltage drops across load cabling
resulting in a more accurate voltage being applied at the terminals of the load.

Refer to Appendix A, Specifications for the maximum voltage drop each RMX power supply's
remote sense terminals can compensate for. Select a load cable that has sufficient current
capacity to prevent the voltage drop in the load cable from exceeding the compensation voltage.
Refer to the Load Cables section for more information about the cables.

When using remote sensing, the output terminals compensate for the voltage drop across the load
cabling by increasing the output voltage above the programmed setpoint until the sense leads
detect the programmed setpoint at the load itself. This requires the output terminals to generate
avoltage that is greater than the programmed voltage level. If you are performing remote sensing
with the voltage close to the maximum output voltage of the power supply, the total output is
still limited by the maximum output voltage at the terminals of the power supply (105% of the
rated output voltage). If the signal doesn’t seem to be stable, an electrolytic capacitor may be
required at the sensing point (across the load).

To minimize noise on the output signal, use twisted-pair wires or 2-core shielded wires. Connect

the ground of your shielded wire to the ground of the RMX programmable power supply or the
load.
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Figure 1-21. Remote Sensing

RMX Use twisted-pair wires for the load cables.
) Make the cables as short as possible.
Output terminal N = ==&
0 1
D
Ve
Chassis terminal +
AN Load Zc
' —
Sensing terminal ! Connect an
L, —_
™ - L electrolytic
- capacitor

across the load
as necessary.

\ For the sensing cables, use twisted-pair
wires or shielded wires.

Turn the POWER switch off.

Remove the sensing connector from the rear panel sensing terminals.

Remove the local sensing jumpers from the sensing connector.

Remove 7 mm of the wire covering. Connect the negative sensing cable to -S and the
positive sensing cable to +S.

Use cable screws to securely fix the cables in place so that they do not come loose.

5. Pinch the tip of the band, and remove the band from the connector cover.

Figure 1-22. Bottom Cover with Band

PR b=

6.  Asshown in the figure, create a ring 40 mm away from the connector, and fasten with the band.

Make the ring as small as possible, and fasten the band as tight as possible. The band can
be reused. Do not cut the extraneous portion of the band.
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Figure 1-23. Sensing Wire Assembly

40 mm You can pull out the band that you passed
through the hole by holding this area with
a pair of tweezers.
| |

7. Firmly attach the sensing connector to the sensing terminals.

Fasten the lower side of the connector cover to the panel with the included screws, and then
insert the tip of the band into the hole of the cover. Finally, bring the top and bottom sides
of the connector cover together, and fasten with the included screws.

Figure 1-24. Connector Cover Assembly

9.  Turn the power switch on.
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Connecting an Electrolytic Capacitor Across the Load

If the cabling is largely inductive, it may be necessary to connect an electrolytic capacitor across
the load. If you run into this problem, the following symptoms may appear:

«  The output of the power supply is oscillating. If very long wires are used to connect the
load, the inductive and capacitive components of the cable can cause phase shifting that
results in oscillation at the output. You can reduce this effect by shortening the load cables.
However, if this does not rectify the problem, connect and electrolytic capacitor across the
load.

*  Ifthe load current is changing rapidly in a pulse-shaped pattern, the output voltage may
fluctuate due to inductance in the cabling. You can reduce the inductance component by
twisting the load cables, which stabilizes the voltage. However, if this does not rectify the
problem, connect an electrolytic capacitor across the load.

Table 1-3. Electrolytic Capacitor with RMX Programmable Power Supplies

RMX-4120 RMX-4121/ RMX-4122/ RMX-4123/
RMX-4124 RMX-4125 RMX-4126 RMX-4127
36 V or more 96 V or more 276 V or more 780 V or more

Capacitance: 0.1 UF to a few hundred pF.
Withstand voltage: At least 120% of the rated output voltage of the RMX programmable
power supply.

Inserting a Mechanical Switch Between the RMX Programmable
Power Supply and the Load

If you want to connect and disconnect the load using a mechanical switch that is inserted
between the RMX programmable power supply and the load, be sure to include switches in the
sensing cables as shown in the following figure. Also make sure to turn on and off the load cable
and sensing cables simultaneously. Before you turn the mechanical switch on or off, be sure to
turn the output or the POWER switch off.

Figure 1-25. Mechanical Switch in a Sensing Cable
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Accessories

RMX programmable power supplies have the following available accessories. For more
information about accessories contact National Instruments.

Parallel Operation Signal Cable

This cable is used when you perform parallel operations. The following three types are available:

Part Number

Description

784821-01 Cable Assembly, RMX-412x Parallel Operation (2 units)
784822-01 Cable Assembly, RMX-412x Parallel Operation (3 units)
784823-01 Cable Assembly, RMX-412x Parallel Operation (4 units)

Figure 1-26. Parallel Operation Signal Cable
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This chapter describes how to turn the output on and off and the basic operations that you can
perform from the front panel.

Measured Value Display and Setting Display

The voltage and current displays have the following two states:

*  Measured value display

*  Setting display

Measured Value Display

When the SET key LED is off, the front panel will display the measured value of the voltage and
current at the output terminals. You can still change the output voltage and current settings while
in this state, but the front panel will continue to display the values measured at the output. Refer
to the Using the RMX Programmable Power Supplies as a CV or CC Power Supply section for
more information about these functions.

Figure 2-1. Measured Value Display

REGULATED DC POWER SUPPLY

CURRENT @.‘ ¢ VOLTAGE
s

LOCK REMOTE LAN

OUTPUT SET OCPOVP CONFIG PWRDSPL LOCAL Rl
[ = = (- FINE

A

Power Display

While in the measured value display, press PWR DSPL to display the output power on the
ammeter.

The output power is calculated from the measured output voltage and the measured output current.

When displaying the output power, the PWR DSPL key LED will light up. Press PWR DSPL
again to return to measured value display.

Figure 2-2. Power Display

REGULATED DG POWER SUPPLY
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Setting Display
Press SET to display the present output voltage and output current settings, which will cause the

SET key LED to illuminate. Press SET again to return to the measured value display.
Figure 2-3. Setting Display
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When you recall a preset memory entry, the values stored in the preset memory entry are
displayed on the panel.

Overvoltage Protection and Overcurrent Protection
Setting Display

Press OCP+OVP to light its LED and display the present overcurrent protection and overvoltage
protection settings.

Figure 2-4. OCP and OVP Display
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System Configuration Setting Display

Press CONFIG to light its LED and display the present system configuration settings. Refer to
the CONFIG Settings section for detailed information about these settings.

Figure 2-5. System Configuration Setting Display
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Panel Operations

Measured Value Display, Setting Display, and
Set OVP/OCP Display

Turn the VOLTAGE knob to change the voltage. Turn the CURRENT knob to change the
current.

Figure 2-6. Panel Operations
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While in setting display mode (the SET key LED is illuminated), turning the VOLTAGE and
CURRENT knobs will update the output voltage and current settings.

You cannot set the output voltage to a value that is 95% of the OVP trip point or higher. You
cannot set the output current to a value that is 95% of the OCP trip point or higher.

The displayed current or voltage may not change when you turn the CURRENT or VOLTAGE
knob. This is because the values are being changed at a finer resolution than the front panel can
display. The display will update when the amount that you change the value by reaches the
smallest display digit of the set voltage or current.

Fine Adjustment

Holding down the SHIFT key while turning the VOLTAGE or CURRENT knobs allows for
finer adjustment of the programmed voltage and current values.

Note When you set a value, it is convenient to first use normal resolution to set the
value roughly and then switch to fine resolution to set it precisely.

Output Operations

The toggles each time you press OUTPUT. When output is on, the OUTPUT LED in the display
area lights. When the output is off, the OUTPUT LED in the display area turns off.

When the OUTPUT key LED is on, the power supply will drive its output terminals to a level
determined by the voltage and current settings. If you change the settings while the output is on,
the changes are applied immediately to the output. If you change the settings while the output is
off, the device will switch to setting display mode (the SET key LED will light up). Pressing
OUTPUT will apply and drive the output terminals using the new settings.
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You can use external control to toggle the output as well. Refer to Chapter 3, External Control,
for additional information. CONFIG setting CF12 can be used to program the device to prioritize
CC or CV mode at startup.

Figure 2-7. Output Operations
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Output State at Power-up

In the factory default settings, the output is off when the RMX programmable power supply
turns on. Using CONFIG parameter CF02, you can set the RMX programmable power supply
so that output is turned on at power on.

If you set the RMX programmable power supply so that output is turned on at power on, be sure
to check that the OVP trip point is set appropriately before you turn the RMX programmable
power supply off.

A Caution If you change the load, it may be damaged if the RMX programmable
power supply OVP and OCP settings are not correct.

Operation Overview

The RMX programmable power supply is a constant voltage (CV)/constant current (CC)
regulated DC power supply that can output a wide range of voltage and current within rated
output power.

If you configure the settings so that output voltage x output current is less than or equal to the
rated output power, the RMX programmable power supply operates as a traditional
constant-voltage (CV)/constant-current (CC) power supply.

If you configure the settings so that “output voltage x output current” is greater than the rated
output power, the actual output is limited by the power limit (approximately 105% of the rated
output power), and the output voltage and output current change depending on the load value.
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Figure 2-8. RMX-4120/4124 Output Power
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Figure 2-9. RMX-4121/4125 Output Power
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Figure 2-10. RMX-4122/4126 Output Power
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Figure 2-11. RMX-4123/4127 Output Power
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CV Power Supply and CC Power Supply

The RMX programmable power supply can operate in constant-voltage (CV) or constant-current
(CC) mode. The operation mode is determined by the following three values.

*  The set output voltage (V)
e The set output current (Ig)

*  The load resistance (Ry)

The operation modes are described below.

Figure 2-12. RMX Programmable Power Supplies Operation Modes
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The above figure shows the operation modes of an RMX programmable power supply. The load
resistance is denoted as R; . The compliance resistance R is calculated from the set voltage and
current (Rc = Vg/Ig). The power supply is designed so that it operates in CV mode in area A and
CC mode in area B. The boundary between the two operation modes is the line defined by R; =
Rc. This line represents the load at which the output voltage equals the set voltage and the output
current equals the set current. If load resistance R; is greater than the compliance resistance R,
the operating point falls in area A, and the RMX programmable power supply will operate in CV
mode (point p). In this case, the set current Ig operates as a current limit.

When operating in CV mode, the output voltage is maintained at the programmed voltage
setpoint. The output current | is determined by the equation I = V¢/R; and is less than current
limit Ig. The actual current that flows is determined by the voltage setpoint and the load
resistance and will not necessarily be equal to the programmed value.

For loads which may cause transient current spikes, current Ig must be set so that the peak value
does not reach the current limit.

Conversely, if load resistance Ry is less than the compliance resistance R, the operating point
falls in area B, and the RMX programmable power supply operates in CC mode (point q). In this
case, set voltage Vg operates as a voltage limit.
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When operating in CC mode, the output current is maintained at the programmed current
setpoint. The output voltage V is determined by the equation V = Ig x Ry and is less than voltage
limit V. The actual voltage that flows is determined by the current setpoint and the load
resistance and will not necessarily be equal to the programmed value.

For loads that generate transient voltage spikes, Vg must be set so that the surge voltage does not
reach the voltage limit.

Crossover Point

The RMX programmable power supply switches automatically between CV mode and CC mode
according to the changes in the load. A crossover point is the point at which the mode switches.

For example, when operating in CV mode, if the load changes and the output current reaches the
current limit, the RMX programmable power supply automatically switches to CC mode to
protect the load. Likewise, when operating in CC mode, if the output voltage reaches the voltage
limit, the RMX programmable power supply switches to CV mode.

CV Mode and CC Mode Operation Examples

This section uses a power supply with a rated output voltage of 100 V and a rated output current
of 10 A as an example.

Example 1

A load resistance (Ry) of 8 Q is connected to the output terminals of the power supply. The
output voltage and output current are set to 30 V and 5 A, respectively. In this case,
Rc=30V/5 A =06 Q. Because 8 Q is greater than 6 Q (R, > R¢), the power supply operates in
CV mode. When you want to increase the voltage in CV mode, you can increase the voltage up
to the voltage defined by the following equation: Vs =Is x R;. Substituting the values, obtains
Vs=5Ax8Q=40V.Ifyou try to increase the voltage above this point, the crossover point is
reached, and the power supply automatically switches to CC mode. To maintain operations in
CV mode, increase the current limit.

Example 2

Next, a load resistance (Ry) of 5 Q is connected to the output terminals of the power supply.
The output voltage and output current are set to 30 V and 5 A, respectively. In this case,
Rc=30V/5 A=6 Q. Because 5 Q is less than 6 Q (R <R(), the power supply operates in
CC mode. When you want to increase the current in CC mode, you can increase the current up
to the current defined by the following equation: Ig = Vg/R; . Substituting the values, obtains
Ig=30V/5 Q=6 A. If you try to increase the current above this point, the crossover point is
reached, and the power supply automatically switches to CV mode. To maintain operations in
CC mode, increase the voltage limit.
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Using the RMX Programmable Power Supplies as
a CV or CC Power Supply

When using the RMX programmable power supply as a constant-voltage power supply, the set
current is the limit to the current that can flow through the load.

When using a RMX programmable power supply as a constant-current power supply, the set
voltage is the limit to the voltage that can be applied to the load.

If the specified limit is reached, the RMX programmable power supply automatically switches
its operation mode. When the RMX programmable power supply switches its operation mode,
the lit LED in the display area (CV LED or CC LED) changes to indicate the switch.

1.  Turn the POWER switch off.
2. Connect the load to the output terminals.

3. Turnthe POWER switch on. If the OUTPUT LED in the display area is lit, press OUTPUT
to turn the output off.

4. Press SET to change to the setting display. The SET key lights.
Turn the VOLTAGE knob to set the voltage.

Voltage Range: 0 to 105% of the Rated Output Voltage
RMX-4120 0to31.5V
RMX-4121 0to 84V
RMX-4122 0to2415V
RMX-4123 0to 6825V
RMX-4124 0to31.5V
RMX-4125 0to 84V
RMX-4126 0to2415V
RMX-4127 0to 6825V
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6. Turn the CURRENT knob to set the current.

Current Range: 0 to 105% of the Rated Output Voltage

RMX-4120 0to 78.75 A
RMX-4121 0t029.4 A
RMX-4122 0to10.5 A
RMX-4123 0t03.675 A
RMX-4124 0to 157.5 A
RMX-4125 0to58.8 A
RMX-4126 0to21 A

RMX-4127 0to7.35 A

7. Press OUTPUT to turn output on.

The SET LED turns off, and the OUTPUT LED in the display area lights. The voltage and
current are generated from the output terminals. When the device is operating as a
constant-voltage power supply, the CV LED in the display area lights. When the device is
operating as a constant-current power supply, the CC LED lights.

Even when the output is on, you can set the voltage and current by carrying out steps 5 and 6.
Note that the front panel display will continue to display the actual measured voltage or current
values rather than the programmed setpoints that you are adjusting. You can also adjust the
voltage and current setpoints while displaying the output power by using the PWR DSPL key.

You can use CONFIG setting CF12 to tell the device to prioritize CV or CC mode when
powering on the output. Set this according to the operation mode that you are using. You can
prevent overshoot from occurring when the output is turned on by prioritizing CV when using
the RMX programmable power supply as a constant-voltage power supply and by prioritizing
CC when using the RMX programmable power supply as a constant-current power supply.

When used as a slave device, CONFIG setting CF12 is automatically set to CC. To use the RMX
programmable power supply as a standalone unit or master unit after using it as a slave unit, set
the operation mode that you want to use. If you do not set the operation mode, CC will continue
to be prioritized.

When the output is turned on, the power supply's internal capacitors are charged. Depending on
the programmed current setpoint, the device may enter CC mode for an instant.

2-10 | ni.com




RMX Programmable Power Supplies User Manual

Protection Functions and Alarms

RMX programmable power supplies are equipped with the following protection functions:
*  Overvoltage protection (OVP)

*  Overvoltage protection 2 (OVP2)

*  Overcurrent protection (OCP)

*  Undervoltage limit (UVL)

*  Overheat protection (OHP)

*  Overheat protection 2 (OHP2)

*  Fan failure protection (FAN)

*  Incorrect sensing connection protection (SENSE)
*  Low AC input protection (AC-FAIL)

*  Shutdown (SD)

«  Power limit (POWER LIMIT)

+  Communication monitoring (WATCHDOG)
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Alarm Occurrence and Clearing Alarms

Alarm Occurrence

When a protection function is activated, RMX programmable power supplies behave as follows.

Figure 2-13. OHP Alarm Indication with Output Off
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The output turns off. CONFIG setting CF03 allows the user to set the error clearing method
for overheat protection (OHP), fan failure protection (FAN), and low AC input protection
(AD-FAIL) errors. When CF03 is set to Auto, the output will automatically turn back on
when the problem that caused the alarm is fixed. When CFO03 is set to Safe, the output will
remain off even after the problem that caused the alarm is resolved. This parameter is the
same for the OHP, FAN, and AC-FAIL alarms. Y ou cannot set this parameter separately for
each protection function.

The ALARM LED in the front panel display area lights to indicate that an alarm has
occurred. The voltmeter display indicates the cause of the alarm.

The ALARM LED on the front panel blinks only when a POWER LIMIT alarm has
occurred.

The OUTPUT LED on the front panel blinks orange only when a protection function has
been activated while the output is on.

If the RMX programmable power supply is set so that output turns on automatically after
the problem that caused the alarm is fixed (CF03: Auto), the OUTPUT LED lights
automatically when the problem that caused the alarm is fixed. If the RMX programmable
power supply is set so that output remains off even after the problem is fixed (CF03:
SAFE), the OUTPUT LED remains off even after the problem that caused the alarm is
fixed.

The alarm signal is generated from pin 14 of the J1 connector (when the OVP/ OVP2/OCP/
OHP/ OHP2/ FAN/ SEN/ AC-FAIL/ SD/ WATCHDOG has been activated).

Note When a CONFIG parameter is being displayed, only the ALARM LED turns
on; the cause of alarm is not displayed. To view the cause of the alarm, exit from the
CONFIG parameter display.
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Clearing Alarms

To clear alarms, (press ALM CLR (SHIFT+SET); (2) set pin 5 of the J1 connector to LOW
(0 to 0.5 V) or shorted; or (3) turn the RMX programmable power supply off, fix the problem
that caused the alarm, and then turn the RMX programmable power supply on.

If overvoltage protection 2 (OVP2), overheat protection 2 (OHP2) or Shutdown (SD) has been
activated, turn the RMX programmable power supply off, fix the problem that caused the alarm,
and then turn the RMX programmable power supply on.

When the overheat protection (OHP), fan failure protection (FAN), or low AC input protection
(AC-FAIL) function is activated, the output is turned oft. You can use the CONFIG settings to
select how the RMX programmable power supply will perform after the problem that caused the
alarm is fixed. You can select to turn the output back on automatically after the problem that
caused the alarm is fixed (CF03: Auto) or to leave the output off (CF03:SAFE).

If an alarm still occurs even after you have corrected all the causes of alarms, the RMX
programmable power supply may be malfunctioning. Stop using it immediately, and contact
National Instruments. For details about the specific conditions that cause each alarm to trigger,
see the explanation of each protection function.

Alarm Signal

The alarm signal is isolated from other terminals as it is through an open collector photocoupler.
Maximum voltage is 30 V and maximum current is 8 mA.

Figure 2-15. Alarm Signal
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Protection Function Activation

Setting limitation functions

You can use the CONFIG settings to apply limits to the voltage and current output settings. You
can set limitations so that the programmed values cannot exceed the set overvoltage protection
(OVP trip point) and the set overcurrent protection (OCP trip point) and so that the values cannot
be lower than the set undervoltage limit (UVL trip point).

By using this feature, you can avoid accidentally turning the output off by mistakenly setting the
voltage or current to a value that exceeds the set OVP or OCP or to a value that is lower than the
set UVL.

If you have selected to limit the voltage setting (CF15: on), the valid programmable voltage
values will be limited to voltages that are less than 95% of the OVP trip point and voltages that
are greater than the UVL trip point. In addition, you will no longer be able to set the OVP trip
point to a value that is lower than the set output voltage or the UVL trip point to a value that
exceeds the set output voltage.

If you have selected to limit the current setting (CF14: on), the valid programmable current
values will be limited to currents that are less than 95% of the OCP trip point. In addition, you
will no longer be able to set the OCP trip point to a value that is lower than the set output current.

Overvoltage Protection (OVP), Overvoltage Protection 2 (OVP2), and
Overcurrent Protection (OCP)

The overvoltage protection (OVP) function is activated under the following conditions.
*  When the output terminal voltage exceeds the set OVP trip point.

*  When the load or the RMX programmable power supply is malfunctioning.

The overvoltage protection 2 (OVP2) function is activated under the following conditions.

*  When the output terminal voltage exceeds 120% of the rated output voltage (when a voltage
is being applied from an external source).

*  When the load or the RMX programmable power supply is malfunctioning.

If OVP2 is activated, turn the POWER switch off and on.
Figure 2-16. Alarm When OVP2 has been Activated
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The overcurrent protection function (OCP) is activated under the following conditions.

*  When the output current exceeds the set OCP trip point.
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*  When the load or the RMX programmable power supply is malfunctioning.

Set the OVP and OCP trip points to appropriate values. Immediately after you purchase the
RMX programmable power supply or immediately after a load is changed, you have to set the
OVP and OCP trip points to values that are appropriate for the load.

The OVP2 trip point is fixed to 120% of the rated output voltage.

RMX-4120/ RMX-4121/ RMX-4122/ RMX-4123/
RMX-4124 RMX-4125 RMX-4126 RMX-4127
OVP2 Trip Point 36V 96 V 276 V 780V

Setting the OVP and OCP Trip Points and the Detection Time of OCP Activation

OVP will trigger based on the voltage at the output terminals of the power supply. If you want
to activate the protection function according to the voltage across the load, take the voltage drop
in the load cable into consideration when you set the OVP trip point.

You can use the CONFIG settings to set the detection time of the OCP activation (CF13)

Figure 2-17. OVP and OCP Trip Point Displays
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The OCP+OVP key LED lights up, and the OVP trip point and OCP trip point are displayed

in the display area.

2. While viewing the panel display, turn the VOLTAGE knob to set the OVP trip point or the
CURRENT knob to set the OCP trip point.
OVP setting range: 10% to 112% of the rated output voltage
OCP setting range: 10% to 112% of the rated output current
RMX-4120/ RMX-4121/ RMX-4122/ RMX-4123/
RMX-4124 RMX-4125 RMX-4126 RMX-4127
OVP Setting 3t033.6 V 8t089.6 V 23t0257.6 V 65t0 728 V
OCP Setting 750 W 7.5t0 84 A 2.8t031.36 A 1to11.2 A 0.35t03.92 A
OCP Setting 1500 W 15to 168 A 5.6t062.72 A 2t0224 A 0.7t0 7.84 A
3. Press OCP+OVP twice to finalize the settings.
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The OCP+OVP key LED turns off, and the RMX programmable power supply returns to
the measured value display.

Checking OVP and OCP Operation
The OVP and OCP functions are designed to protect the load.

If you use the CONFIG settings to limit the voltage setting (CF15: ON), you will no longer be
able to set the output voltage to a value that exceeds the OVP trip point. This means that you
won’t be able to check the operation of the OVP function. If you use the CONFIG settings to
limit the current setting (CF14: ON), you will no longer be able to set the output current to a
value that exceeds the OCP trip point. This means that you won’t be able to check the operation
of the OCP function.

Complete the following steps to check the operation of the OVP function. Ensure CF15 is set to OFF.
1. Check that the OUTPUT LED in the display area is turned off.

2. Set the output voltage to a value lower than the OVP trip point.

3. Press OUTPUT to turn output on. The OUTPUT LED lights.

4.  Slowly turn the VOLTAGE knob clockwise.

When the output voltage exceeds the OVP trip point, the front panel display area’s ALARM
LED lights and the OUTPUT LED blinks to indicate that the OVP function has been
activated.

Figure 2-18. Display of the OVP Activation Alarm
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5. Check that output has turned off.
6. Turn the POWER switch off.

Complete the following steps to check the operation of the OCP function. Ensure CF14 is set to OFF.
Short the output terminal.

Turn the POWER switch on.

Check that the OUTPUT LED in the display area is turned off.

Set the output current to a value lower than the OCP trip point.

Press OUTPUT to turn output on. The OUTPUT LED lights.

Slowly turn the CURRENT knob clockwise.

When the output current exceeds the OCP trip point, the front panel display area’s ALARM
LED lights, and the OUTPUT LED blinks to indicate that the OCP function has been
activated.

ANl
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Figure 2-19. Display of the OCP Activation Alarm
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7. Check the output has turned off.

If you do not change the output settings, the OVP or OCP function will be activated again.

Undervoltage Limit (UVL)

This protection function is activated when you attempt to set the output voltage to a value that
is lower than the set undervoltage limit (the UVL trip point). In other words, it prevents you from
setting the output voltage to a value lower than the set limit. Triggering this protection function
does not turn the output off.

CONFIG setting CF15 allows you to choose whether the output setpoint is limited so that it
cannot be set to a value lower than the UVL trip point.

Complete the following steps to set the UVL trip point.

1. Press OCP-OVP.

The OCP+OVP key lights, and the OVP trip point and OCP trip point are displayed in the
display area.

2. Press OCP*OVP again. The present UVL trip point is displayed.
Figure 2-20. Display Example of the UVL Setting
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3. While viewing the panel display, turn the VOLTAGE knob to set the UVL trip point.

Table 2-1. UVL Setting Range 0 to 105% of the Rated Output Voltage

RMX-4120/ RMX-4121/ RMX-4122/ RMX-4123/
RMX-4124 RMX-4125 RMX-4126 RMX-4127
UVL Setting 0to315V 0to 84V 0to241.5V 0to 682.5V

4. Press OCP*OVP to finalize setting.
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Overheat Protection (OHP), Overheat Protection2 (OHP2)

This protection function is activated when the RMX programmable power supply internal
temperature rises to an abnormal level. Abnormal temperature levels can occur under the
following conditions:

*  When used in an environment outside its operating ambient temperature range
0°C (32°F) to 50°C (122 °F)

*  When used with its air inlet and exhaust port blocked.
*  When the fan motor has stopped.

Figure 2-21. Alarm Indication when OHP2 has been Activated
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If OHP2 is activated, turn the POWER switch off and on.

If you do not fix the problem that caused the OHP or OHP2 to be activated, OHP or OHP2 will
be activated again even if you restart the RMX programmable power supply.

Fan Failure Protection (FAN)

This function is activated when the number of fan rotations drops to an abnormal level.

Figure 2-22. Alarm Indication when FAN has been Activated
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Incorrect Sensing Connection Protection (SENSE)

This function is activated when the remote sensing cables are connected with the incorrect
polarity (positive or negative), and the remote sensing function is then used.

Figure 2-23. Alarm Indication when SENSE has been Activated
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Low AC Input Protection (AC-FAIL)

This function is activated when a low AC input is detected.
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Figure 2-24. Alarm Indication when (AC-FAIL) has been Activated
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Shutdown (SD)
Shutdown (SD) is not activated as a result of the RMX programmable power supply detecting
an error. It is a function that is used to turn the output off through the application of a signal to
pin 6 of the rear-panel J1 connector when an abnormal condition occurs.
If SD is activated, turn the POWER switch off and on.

Figure 2-25. Alarm Indication when SD has been Activated
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Power Limit (Power Limit)

This function changes the output voltage or output current according to the changes in the load
resistance. This function limits the output power to a value that is approximately 105% of the
rated output power. This function does not turn the output off.

When the power limit function has been activated, the ALARM LED blinks. An alarm signal is
not transmitted.

Table 2-2. Power Limits

750 W Model 1500 W Model

787.5W 1575.0 W

Communication Monitoring (WATCHDOG)

The watchdog function monitors the SCPI command communication status. Communication is
assumed to have stopped if there is no communication within the time period specified by the
communication monitoring timer setting (CF17).

This function operates regardless of whether the product is in remote or local (panel control)
mode. When using local mode (panel control), set communication monitoring to off in the timer
settings. When using remote mode, you can set the timer using a command
(OUTP:PROT:WDOG).
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You cannot stop communication monitoring with the *RST, *RCL, or *CLS command. In the
alarm state, turn off communication monitoring before clearing the alarm.

Figure 2-26. Alarm Indication when WATCHDOG has been Activated
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CONFIG Settings

Use the CONFIG settings to set the RMX programmable power supply’s system configuration.
You can set and display the following parameters in the CONFIG settings.

Effect column

Note column

1 indicates a parameter that may be affected when the panel
settings are reset (CF00), or when a preset memory entry is
loaded.

* indicates a parameter that may be affected when the master unit,
the slave unit, or the number of units is changed (CF01).

1 indicates a parameter that may be affected when the LAN
interface settings are reset (CF40:LCi/dEF).

A indicates a parameter that is applied immediately.

B indicates a parameter that is applied when the RMX
programmable power supply is turned on.

C indicates a parameter that is applied when CF40 “APPL” is
executed.

Figure 2-27. CONFIG Setting and Display Examples

Parameter number,
CF (CONFIG)
+ a two-digit number
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Table 2-3. CONFIG Settings

Display Parameter
Switching Number Description Effect Note
SYSTEM CF00! Resets the panel settings — A
CFO01 Master-slave parallel operation parameter * B
CF02! Power-on status parameter — B
CF03 Method for clearing OHP, FAN, and AC-FAIL — B
alarms
CF04! Memory content display parameter — A
CF05! CC control using an Vext or Rext + A
CF06! CV control using an Vext or Rext + A
CF07! CV/CC control range parameter — A
CF08 Range during voltage and current monitoring — A
CF09! External control parameter for turning output on and off T* A
CF10! External control logic parameter for turning * A
output on and off
CF11 Bleeder on/off parameter — A
CF12! Output-on startup state parameter * A
CF13 Detection time of OCP activation — A
CF14! Current setting limit +* A
CF15! Voltage setting limit T* A
CF16 Panel display brightness setting — A
CF17 Communication monitor timer setting — A
CF18 Unused — —
CF192 Current and power display on slave units for — A

master-slave parallel operation
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Table 2-3. CONFIG Settings (Continued)

Display Parameter

Switching Number Description Effect Note

Interface CF20 LAN interface parameter * 13 B
CF21 Command language parameter * B
CF22 Emulation parameter during remote control * B
CF23 SCPI communication error display parameter * A
CF24 Multichannel (VMCB) domain number parameter * 13 BorC
CF25 Multichannel (VMCB) channel number * 13 BorC

LAN4 CF30 IP address display (1) * _
CF31 IP address display (2) * —
CF32 IP address display (3) * —
CF33 IP address display (4) * —
CF34 MAC address display (1) and (2) * —
CF35 MAC address display (3) and (4) * —
CF36 MAC address display (5) and (6) * —
CF40 Resets (LCI/DEF) or applies (APPL) the LAN settings. * A
CF41 IP address assignment method *1 BorC
CF42 Manual IP address setting (1) *1 BorC
CF43 Manual IP address setting (2) *i BorC
CF44 Manual IP address setting (3) *1 BorC
CF45 Manual IP address setting (4) *1 BorC
CF46 IP address subnet mask prefix setting *1 BorC
CF47 SCPI-RAW protocol TCP port number *1 BorC

USB CF50 VID (vendor ID) display * —
CF51 PID (product ID) display * —

RS232C CF52 RS232C baud rate parameter * B

1'You can only specify this parameter when the RMX programmable power supply is being used as a master unit.
2Y ou can only specify this parameter only when the RMX programmable power supply is being used as a slave unit.
3 This parameter is affected only when the LAN interface settings are reset (CF40: dEF).

4 This parameter is displayed only when the LAN interface is in use (CF20: on).
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Figure 2-28. Selecting CONFIG Parameters

CONFIG key

‘ [ Measured value display ‘

[
X

CURRENT knob

VOLTAGE knob

N
CONFIG key

CONFiGkey )

Used to select
the value or the

Used to select
the parameter

Used to select
the parameter

CONFIG key {

CONFIG key {

CONFIG key {

CONFIG key ‘

number. number. parameter to
display.
’ System settings CF00
CF.01 — CURRENT knob
CF19*
— * Displayed only when the RMX series
is being used as a slave unit
’ Interface settings 8:3(1)
: —_ CURRENT knob
CF25
............ -
‘ LAN settings CF30 !
(Display) |
CF:31 <=, CURRENT knob ) |
CF36 I
1
| Displayed only when the
| LAN interface is in use
LAN settings CF40 i
(Parameter) CF41 |
: <\ CURRENT knob | |
CF47 1
............ a
USB/RS232C CF50
settings CF51
e <{7=\ CURRENT knob

I |

Note CF00, and CF40 are used to execute operations. CF30 to CF36, CF50,

and CF51 are read-only parameters used to display the status of the RMX
programmable power supply. You cannot set the values of any of these CONFIG

parameters.

Note The SET key blinks when you have selected a CONFIG parameter whose

setting you must confirm by pressing SET (CF00, and CF40).
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Specifying CF01 to CF36, CF 41 to CF52 CONFIG Settings

@ Note Excludes CF0O0 (Reset panel settings) and CF40 (Resets or applies LAN

interface settings).

Complete the following steps to specify the CONFIG settings.

1.

2-24

Press CONFIG.

The CONFIG key lights, and the SET key blinks. The ammeter displays the parameter
number—CF00. The voltmeter displays the corresponding setting—rSt.

Press CONFIG or turn the CURRENT knob to select the number of the parameter that you
want to set.

When you press CONFIG, the RMX programmable power supply switches between the
parameter ranges in the following order.
CF00 -->CF20 -->CF30 -->CF40 -->CF50 -->measured value display

When you turn the CURRENT knob, the RMX programmable power supply increments
through the parameter numbers within the currently selected parameter range.

Tip Press CONFIG or turn the CURRENT knob to switch between the parameter
numbers. These two methods switch between the parameter numbers differently.

Turn the VOLTAGE knob to change the value of the parameter.
To specify or display other parameters, repeat steps 2 and 3. To stop specifying CONFIG
settings, proceed to step 5.

Continue pressing CONFIG until the measured value display appears. Alternatively, press
OUTPUT or PWR DSPL. If you are configuring a slave unit, press CONFIG or
PWR DSPL.

Some CONFIG parameters will be applied immediately after you set them, some will be
applied after you restart the RMX programmable power supply, and some will be applied
after you execute CF40 “APPL”.
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Specifying CFO0/CF40 CONFIG Settings

*  Resetting the panel settings (CF00)
*  Resetting or applying the LAN interface settings (CF40)

Complete the following steps to specify the CONFIG settings for CF00 or CF40
1. Press CONFIG once (for CF00) or four times (for CF40).
The CONFIG key lights and the SET key blinks.

If you pressed CONFIG once, the ammeter displays the parameter number—CF00. The
voltmeter displays the corresponding setting—rSt. If you pressed CONFIG four times, the
ammeter displays the parameter number—CF40. The voltmeter displays the corresponding
setting—Lci/dEF/APPL.

2. Press SET, which is blinking.

The CONFIG key lights, and the SET key, the parameter number displayed on the ammeter,
and the setting displayed on the voltmeter all blink.

3. Press SET, which is blinking, again.

While the parameter number and the setting are blinking, no new settings will be applied
until you press SET.

When setting CF00, the measured value display appears.

When CF40 is set, the LAN LED lights in orange (for about 4 to 5 seconds) while the
setting is being confirmed and then turns green when it is complete. Press SET to exit the
CONFIG settings. The settings will be applied.

If the LAN LED turns red, set the settings again.

CONFIG Parameter Details
The CONFIG parameters are explained in detail below.

CFO00 Resets the Panel Settings

This configuration parameter resets all of the settings listed below to their default values. The
following settings will be reset. When the settings are reset, the RMX programmable power
supply settings take on the same values as they do when an *RST command is received.

You can only use this parameter when the RMX programmable power supply is being used as a
master unit.

*  Output voltage

*  Output current

*  Overvoltage protection

. Overcurrent protection

*  Undervoltage limit

*  Output on/off at power-on

+  Constant current control using an Vext or Rext (CF05)
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+  Constant voltage control using an Vext or Rext (CF06)
«  External control setting for turning output on and off (CF09)
*  Voltage and current setting limits (CF15 and CF14)

Value Parameter Description

rSt Resets the panel settings

CF01 Master-slave Parallel Operation Parameter
Sets the total number of units (master unit and slave units) in master-slave parallel operation.

Specity “SLAV” for the units that you want to use as slaves. This parameter is applied when you
turn the POWER switch off and on.

Changing this setting may affect the settings of the master unit or the slave units that are
connected in parallel.

Value Parameter Description

SLAV Use the RMX as a slave unit

1to4 Set the total number of units (1 to 4; 1 indicates independent
operation—factory default setting).

CF02 Power-on Status Parameter

Sets the condition that the RMX programmable power supply will be in when the power is turned
on. This setting is invalid when you are using an external contact to turn the output off. This
parameter only applies when you turn the POWER switch off and on.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

Value Parameter Description

SAFE The settings that were in use immediately before the POWER
switch was turned off are used. The output is off (factory default
setting).

Auto The settings that were in use immediately before the POWER
switch was turned off are used. This includes whether output was
on or off.

ForC The settings that were in use immediately before the POWER
switch was turned off are used. The output is turned on.
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CF03 Method for Clearing OHP, FAN, and AC-FAIL Alarms

Sets the method for clearing alarms when overheat protection (OHP), fan failure protection
(FAN), or low AC input protection (AC-FAIL) has been activated. You cannot set this parameter
separately for each protection function.

When you select “Auto,” if the overheat protection function (OHP) has been activated, output
will turn on again automatically when the internal temperature drops to a normal level. However,
if you do not fix the problem that caused the alarm to occur, the alarm will occur again, which
will force you to clear the alarm again. The overheat protection devices have long service lives
(approximately 100000 uses), but if they reach the end of their service lives, they will stop
operating. To maintain the performance of the RMX programmable power supply for a long
time, we request that you fully understand the Auto feature and only use it when necessary.

Value Parameter Description

SAFE After the problem that caused an alarm to occur is fixed, the
output is not turned on automatically (factory default setting).

Auto After the problem that caused an alarm to occur is fixed, the
output is turned on automatically.

CF04 Memory Content Display Parameter

Sets whether to display the saved contents in the preset memory before recalling them. You can
use this CONFIG parameter if you forget what settings have been saved to a preset memory entry
or if you want to view the saved settings.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

Value Parameter Description
oFF The saved contents of preset memory will be recalled without
displaying them.
on The saved contents of preset memory will be displayed and then
recalled after confirmation (factory default setting).

CFO05 CC Control Using a Vext or Rext

Selects whether constant current will be controlled by an external voltage (Vext) or an external
resistance (Rext) or an external resistance (Rext) via the J1 connector. This is set to “oFF” when
the panel settings are reset (CF00) and when a preset memory entry is recalled.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.
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Value Parameter Description
oFF External control will not be performed (factory default setting).
on External control will be performed.

CF06 CV Control Using a Vext or Rext

Selects whether constant voltage will be controlled by an external voltage (Vext) or an external
resistance (Rext) via the J1 connector. This is set to “oFF” when the panel settings are reset
(CF00) and when a preset memory entry is recalled.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

Value Parameter Description
oFF External control will not be performed (factory default setting).
on External control will be performed.

CFQ7 CV/CC Control Range Parameter

Selects the range that is used when controlling constant current and constant voltage with an
external voltage or an external resistance (the J1 connector).

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

Value Parameter Description
Lo 0to 5V (factory default setting)
hi 0to 10V

CFO08 Range During Voltage and Current Monitoring

Selects the range during voltage and current monitoring.

Value Parameter Description
Lo 0 to 5 V (factory default setting)
hi 0to 10V
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CFO09 External Control Parameter for Turning Output On and Off

Selects whether an external contact (pin 18 on the J1 connector) will be used to turn output on
and off. This is set to “oFF”” when the panel settings are reset (CF00) and when a preset memory
entry is recalled.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

Value Parameter Description
oFF External control is not performed (factory default setting).
on External control is performed.

CF10 External Control Logic Level for Turning Output On and Off

Sets the logic level used when an external contact (pin 18 on the J1 connector) is being used to
turn output on and off.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

Value Parameter Description

Lo Output is turned on when a LOW signal (0 to 0.5 V) or
short-circuit is received (factory default setting).

hi Output is turned on when a HIGH signal (4.5to 5 V) or
open-circuit is received.

CF11 Bleeder On or Off

Turns the bleeder circuit on and off. You can turn the bleeder circuit off when you don’t want
the electric charge stored in the output capacitance of the supply to sink into the internal bleeder
circuit, such as when you are charging a battery.

Even when the output terminal is off (open) or when the set voltage is 0 V, if you turn the bleeder
off, a voltage as large as a few hundred millivolts may appear at the output terminal.

Depending on whether the bleeder circuit is enabled, the fall time of the output voltage and the
amount of current sunk into the power supply will vary when an external load is connected.

When using master-slave parallel operation or series operation, use the same settings on all
connected units.

© National Instruments | 2-29



Chapter 2 Basic Functions

Value Parameter Description
oFF The bleeder circuit is turned off.
on The bleeder circuit is turned on (factory default setting).

CF12 Qutput-on Startup State Parameter

Sets the operation mode to be prioritized when the output is turned on. Prioritizing the operation
mode appropriately can prevent unwanted output overshoots at power-up. When used as a slave
device, CC is automatically prioritized. To use the RMX programmable power supply as a
standalone unit or master unit after using it as a slave unit, set the operation mode that you want
to use. If you do not set the operation mode, CC will continue to be prioritized.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

Value Parameter Description
cC CC (constant current) is prioritized.
Ccv CV (constant voltage) is prioritized (factory default setting).

CF13 Detection Time of OCP Activation

Set the time when the overcurrent protection (OCP) is activated after an overcurrent is detected.
Set this in 100 ms steps.

Value Parameter Description
0 0 ms (factory default setting).
100 to 2000 100 to 2000 ms

CF14 Current Setting Limit

Set whether to limit the set output current so that its value cannot exceed the set overcurrent
protection (approximately 95% of the OCP trip point). When this parameter is set to "oFF" and
you set it to "on" when the OCP is lower than the current setpoint, the value of the current
setpoint is maintained and the OCP value will automatically be increased to be 105% of the
current setpoint. The parameter will also be changed if the output is on.

This is set to “on” when the panel settings are reset (CF00) and when a preset memory entry is
recalled.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

2-30 | ni.com



RMX Programmable Power Supplies User Manual

Value Parameter Description
oFF The setting is not limited.
on The setting is limited (factory default setting).

CF15 Voltage Setting Limit

Set whether to limit the set output voltage so that its value cannot exceed the set overvoltage
protection (approximately 95% of the OVP trip point) and cannot be set lower than the set
undervoltage limit. When this parameter is set to "oFF" and you set it to "on" when the OVP is
lower than the voltage setpoint, the value of the voltage setpoint is maintained and the OVP
value will automatically be increased to be 105% of the voltage setpoint. In addition, the set
UVL will be changed to match the voltage setpoint. The parameter will also be changed if the
output is on.

This is set to “on” when the panel settings are reset (CF00) and when a preset memory entry is
recalled.

You can only specify this parameter when the RMX programmable power supply is being used
as a master unit.

Value Parameter Description
oFF The setting is not limited.
on The setting is limited (factory default setting).

CF16 Panel Display Brightness Setting

Adjusts the panel display brightness. The larger the number, the brighter the display. Even if you
specify the same number, the brightness may differ between individual products.

The brightness is not proportional to the setting.

Value Parameter Description

1to7 Screen brightness (factory default setting: 7).

CF17 Communication Monitor Timer Setting

Sets the interval for monitoring SCPI command communication. The communication
monitoring function operates regardless of whether the product is in remote or local

(panel control) mode. If this parameter is not set to "oFF" and the specified time expires before
any the device receives any SCPI commands, the Communication Monitoring (WATCHDOG)
alarm will trigger.

When using local mode (panel control), be sure to specify oFF.
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Value Parameter Description
oFF Communication monitor timer is set to off (factory default setting).
1 to 3000 s, 3s, 10s, 30s, 100s, 300s, 1000s, 3000s

CF18 Unused

Value Parameter Description

— Unused

CF19 Current and Power Display on Slave Units for Master-slave Parallel
Operation

Sets whether the current or power on slave units is displayed during master-slave parallel
operation. You can display and specify this parameter only when the RMX programmable power
supply is being used as a slave unit.

If this parameter is set so that the current or power on slave units is not displayed, the ammeter
displays”----."

Value Parameter Description

oFF The current or power of slave units is not displayed (factory
default setting).

on The current or power of slave units is displayed.

CF20 LAN Interface Parameter

Sets whether the LAN interface will be used. By setting it to “oFF,” you can disable the LAN
interface function even when a LAN cable is connected. You cannot set the LAN CONFIG
settings while this parameter is turned off.

Even when this is set to “on,” if the command language is set to legacy (CF21: LGCy), you
cannot use the LAN interface.

This parameter is applied when you turn the POWER switch off and on.

Value Parameter Description
oFF The LAN interface will not be used.
on The LAN interface will be used (factory default setting).
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CF21 Command Language Parameter

Selects the command language that is used in remote control messages. For the LAN interface
to function, this parameter must be set to "SCPi."

This parameter is applied when you turn the POWER switch off and on.

Value Parameter Description
SCPi The SCPi language will be used (factory default setting).
LGCy Legacy languages will be used.

CF22 Emulation Parameter During Remote Control

Selects the emulation that is used during remote control. If you have set the command language
to legacy languages, you can only select “GEn” or “PAG.”

This parameter is applied when you turn the POWER switch off and on.

Value Parameter Description
nonE Remote control is performed using the RMX programmable
power supply’s commands made by National Instruments
(factory default setting).
5700 Remote control is performed using the N5700/N8700 commands
made by Agilent Technologies.
GEn Remote control is performed using the Genesys series commands
made by TDKLambda.
PAG Remote control is performed using the PAG series commands
made by Kikusui.
dCs Remote control is performed using the DCS series commands

made by Sorensen.

CF23 SCPI Communication Error Display Parameter
Selects whether to display communication errors. The errors are only displayed when you are

using the SCPI language.

Value Parameter Description
oFF SCPI communication errors are not displayed (factory default
setting).
on SCPI communication errors are displayed.

© National Instruments | 2-33



Chapter 2 Basic Functions

CF24 Multichannel (VMCB) Domain Number Parameter

Set the multichannel domain number. RMX models that have the same domain number perform
multichannel operations. If you do not want to use the multichannel function, set this to 0 (this
is the factory default setting).

I£ 5700 or DCS emulation is selected, you cannot use multichannel. This parameter is applied
when you turn the POWER switch off and on or when you execute CF34.

Value Parameter Description
0 The multichannel function is not used (factory default setting).
1to 254 The domain number when the multichannel function is used.

CF25 Multichannel (VMCB) Channel Number

Set the multichannel channel number. Specify a unique number on the network. If you do not
want to use the multichannel function, set this to 0 (this is the factory default setting).

If 5700 or DCS emulation is selected, you cannot use multichannel. This parameter is applied
when you turn the POWER switch off and on or when you execute CF34.

Value Parameter Description

0 The RMX is used as a master unit on the multichannel network
(factory default setting).

1 to 30 1 to 30 The RMX is used as a slave unit with this channel number
on the multichannel network.

CF30 to CF33 IP Address Display

These parameters display the set IP addresses. These parameters are only displayed when you
are using the LAN interface.

To set a fixed IP address use CONFIG parameters CF42 to CF45 and then apply the LAN
settings with CF40. You can also set a fixed IP address when you access the power supply
through a web browser. When you access the power supply through a web browser, do so under
conditions in which a DHCP server or AUTO IP can be used.

Parameter Number Display Description
CF30 0 to 255 Displays the first IP address number
CF31 0 to 255 Displays the second IP address number
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Parameter Number Display Description
CF32 0 to 255 Displays the third IP address number
CF33 0 to 255 Displays the fourth IP address number

CF34 to CF36 MAC Address Display

These parameters display the set MAC address. The MAC address is just displayed,; it cannot be
set from the panel. To set a fixed MAC address, access the RMX programmable power supply
through a Web browser. When you access the RMX programmable power supply through a Web
browser, do so under conditions in which a DHCP server or AUTO IP can be used. By default,
the MAC address is set to 00.80.2F.11.xx.xx (where X is a hexadecimal number between
0 and F).

Parameter
Number Display Description
CF34 00.80 Displays the first and second MAC address numbers (read only).
CF35 2F.11 Displays the third and fourth MAC address numbers (read only).
CF36 XX.XX Displays the fifth and sixth MAC address numbers (read only).

CF40 Resetting (LCI/DEF) or applying (APPL) the LAN Interface Settings

Sets whether to reset or apply the LAN interface settings. This parameter is displayed and can
be set only when the LAN interface is in use.

Value Parameter Description
LCI The LAN interface settings will be reset to their factory default settings.
dEF Resets the LAN interface and network settings (factory default values).
APPL Applies the CONFIG settings related to the LAN interface.

CF41 IP Address Assignment Method

Sets the IP address assignment method. This parameter is displayed and can be set only when
the LAN interface is in use.

Set whether to use (on: 1) or not use (off: 0) the following: DHCP server, AUTO IP function
(automatic assignment), and MANUAL IP assignment.

If an IP address is not assigned through a DHCP server, AUTO IP is used.

To use the MANUAL IP function, set the DHCP server and AUTO IP function to off. The
address that is assigned by the AUTO IP functionis 169.254 . x.x (where x is a number
between 0 and 254).
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This parameter is applied when you turn the POWER switch off and on or when you execute

APPL with CF40.

If the LAN interface settings are reset (CF40: LCi/dEF) this is set to (110).

Value/Display

Parameter Description

DHCP:OFF, AUTO IP: OFF, MANUAL IP: ON

DHCP:OFF, AUTO IP: ON, MANUAL IP: OFF

DHCP:OFF, AUTO IP: ON, MANUAL IP: ON

DHCP:ON, AUTO IP: OFF, MANUAL IP: OFF

DHCP:ON, AUTO IP: OFF, MANUAL IP: ON

DHCP:ON, AUTO IP: ON, MANUAL IP: OFF
(factory default setting)

DHCP:ON, AUTO IP: ON, MANUAL IP: ON

CF42 to CF45 Manual IP Address Setting (Manual IP Function)

If you do not want to or cannot use a DHCP server or if you do not want to or cannot use the
AUTO IP function, set the IP address manually. This parameter is displayed and can be set only
when the LAN interface is in use.

These parameters are applied when you turn the POWER switch off and on when you execute

APPL with CF40.
Parameter Number Value Description
CF42 0 to 255 Sets the first IP address number.
CF43 0 to 255 Sets the second IP address number.
CF44 0 to 255 Sets the third IP address number.
CF45 0 to 255 Sets the fourth IP address number.
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CF46 IP Address Subnet Mask Prefix Setting
If you want to set the IP address manually (MANUAL IP function), set the subnet mask prefix.
This parameter is displayed and can be set only when the LAN interface is in use.

This parameter is applied when you turn the POWER switch off and on or when you execute
APPL with CF40.

Parameter Number Value Description
CF46 16 to 31 Sets the subnet mask prefix.
Examples: Display example when “16” is set  255.255.0.0

Display example when “24” is set ~ 255.255.255.0
Display example when “31” is set ~ 255.255.255.254

CF47 SCPI-RAW Protocol TCP Port Number Setting
Set the TCP port number of the SCPI-RAW protocol for when the LAN interface is in use.

This parameter is applied when you turn the POWER switch off and on or when you execute
CF40. TCP port number 4880 cannot be used.

Value Parameter Description

4000 to 9999 TCP port number (factory default setting: 5025)
(except 4880, 5024, and 5044)
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CF50 Vendor ID Display
Displays the USB Vendor ID.

Display Description

3923 0x3923

CF51 Product ID Display
Displays the USB Product ID.

Display Description
78A3 RMX4121 0x78A3
78A4 RMX4122 0x78A4
78A6 RMX4124 0x78A6
78A7 RMX4125 0x78A7
78A8 RMX4126 0x78A8
78A9 RMX4127 0x78A9

CF52 RS232C Baud Rate Setting

Sets the RS232C baud rate. This parameter is applied when you restart the RMX programmable
power supply.

Value Parameter Description
1.2 1200 bps
2.4 2400 bps
4.8 4800 bps
9.6 9600 bps
19.2 19200 bps (factory default setting)
384 38400 bps
57.6 57600 bps
1152 115200 bps
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Preset Memory Function

RMX programmable power supplies have a preset memory function that allow users to store
three sets of the following settings: voltage setpoint, current setpoint, and OVP/OCP/UVL trip
points. These settings can be recalled from the preset memory slots whenever they are needed.

To save the current settings into a preset memory slot, hold down the shift key and the key for
the slot you'd like to save the settings to (A, B, or C) until the key's LED illuminates.

To recall a set of saved settings, hold the shift key and press the key for the slot you'd like to
recall (A, B, or C). The settings will go into effect the moment you press the memory slot key.

The recalling will be effective at the moment when you select the preset memory. To save the
present settings, you need to keep holding down the keys (SHIFT+A, B, or C).

Saving Settings to Preset Memory

1. Press SET.
The SET key will light up, and the present voltage and current settings will be displayed on
the panel.

2. While viewing the values displayed on the panel, use the VOLTAGE and CURRENT knobs
to program the setpoint values you'd like to write to memory.

3. Press OCP-OVP
The OCP+OVP key will light up, and the OVP trip point and OCP trip point will be
displayed in the display area.

4.  While viewing the values displayed on the panel, use the VOLTAGE and CURRENT knobs
to program the OVP and OCP trip points you'd like to write to memory.

5. Press OCP+OVP again. The present UVL trip point is displayed.

6.  While viewing the value displayed on the panel, turn the VOLTAGE knob to program the
UVL trip point you want to write to memory.

7.  Press SHIFT+ the memory key (A, B, or C) to which you want to save the settings. Hold
the keys down until their LEDs turn on.

The PRESET A, PRESET B, or PRESET C LED in the display area—whichever one
corresponds to the memory entry that you selected—lights to indicate that the preset
memory entry has been saved.

You can save preset memory entries when the output is on and the measured value display is
being shown (the SET key LED is off). After you save a preset memory entry, press SET to view
the preset memory values.
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Recalling Preset Memory Entries

You can recall preset memory entries from the measured value display (when the SET key LED
is off) and from the setting display (when the SET key LED is lit). If the output is on, the values
in the preset memory entry are applied to the output the moment that the preset memory entry is
recalled.

There are two methods to recall a preset memory entry. One method is to display the saved
contents for confirmation and then recall (CF04: on). The other is to recall immediately without
displaying the contents (CF04: oFF).

When you recall a preset memory entry, the following items are set to their factory default settings.
*  Constant current control using an Vext or Rext (CF05: oFF)

*  Constant voltage control using an Vext or Rext (CF06: oFF)

*  Output on/off control using an external contact (CF09: oFF)

*  Current setting limit (CF14: on)

*  Voltage setting limit (CF15: on)

Complete the following steps to display the saved contents for confirmation and recall.
1. Press SHIFT+ the memory key (A, B, or C) from which you want to recall the preset
memory entry.

The SET LED and the contents (voltage and current) of the loaded preset memory that are
shown in the display area blink. If you press another memory key, the contents of the
corresponding memory appear blinking.

Note This is convenient when you want to view the contents that have been saved
to memory.

2. Check the displayed settings, and then press SET.

The SET LED and the LED that corresponds to the loaded preset memory entry both light,
and the set voltage and current are displayed on the panel.

é Note Press OCP-OVP, CONFIG, or PWR DSPL to cancel the recall operation.

Complete the following steps to recall without displaying the saved contents.

1. Use the CONFIG settings to set the RMX programmable power supply to hide the saved
contents of preset memory entries (CF04: oFF).

@ Note This is convenient when you know the contents that have been saved to
memory.

2. While holding down the SHIFT key, press the appropriate memory key (A, B, or C).
The LED that corresponds to the preset memory entry that you have loaded (PRESET A,
B, or C) lights.
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Locking Panel Operations (Key Lock)

The RMX programmable power supply key lock function prevents you from accidentally
changing the settings.

Figure 2-29. Key Lock Display Example

REGULATED DC POWER SUPPLY.

CURRENT VOLTAGE
A/w 1o

ALARM A FRESET 9 QC
OUTPUT SET  OCP-OVP cowne pwaospum ™ “‘i}
FINE L3 3 03 3 3 [K FINE
ALMCLR A B C OoK .
Lit

When the keys are locked (when the LOCK LED is lit), only the OUTPUT key is valid.

1. Configure all the settings, such as the output voltage and output current, as necessary.

2. Hold down LOCK (SHIFT+LOCAL) until the LOCK LED in the display area lights.
When the LOCK LED lights, the keys are locked.

To unlock the keys, hold down LOCK again (SHIFT+LOCAL) until the LOCK LED turns off.

Bleeder On/Off Feature

You can turn the bleeder circuit on and off. Turn the bleeder circuit off when you do not want
the internal bleeder circuit to sink output current. When you connect a battery, you can prevent
excessive electrical discharges by turning the bleeder circuit off.

When using master-slave parallel operation or series operation, use the same bleeder circuit
settings on all connected units.

Depending on whether the bleeder circuit is on or off, the sink current and the fall time of output
voltage when an external voltage source is connected will vary. The sink current or fall time
indicated here is a standard value.

A Caution Risk of electric shock. Set the bleeder on/off setting to “on” before you
touch the output terminals. Even if you turn the output off or turn the POWER switch
off, if the bleeder on/off setting is set to “oFF” the voltage that was present when the
output was on will remain at the output terminals.
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Table 2-4. Sink Current From an External Source when Bleeder is On/Off

Sink Current
Bleeder
Model Circuit 5 VOUT1 10 VOUT 15 VOUT 20 VOUT 25 VOUT 30 VOUT
RMX-4120/ ON 704 mA 667mA | 630mA | 593 mA | 556 mA | 519 mA
RMX-4124
OFF 0.2mA 04mA | 0.6mA | 0.8 mA 1.0 mA 1.2mA

bleeder is on.

I Even when the bleeder is on, the sink current decreases gradually at output terminal voltages lower than
this voltage. If the output terminal voltage is near 0 V, hardly any current will be sunk even when the

@ Note Vyr = Output terminal voltage.

Table 2-5. Sink Current From an External Source when Bleeder is On/Off

Sink Current
Bleeder
Model Circuit 10 VOUT1 20 VOUT 50 VOUT 100 VOUT 200 VOUT 230 VOUT
RMX-4122 ON 746 mA 549 mA 307 mA 177 mA 96 mA 84 mA
OFF 0.2 mA 0.3 mA 0.7 mA 1.3 mA 2.5 mA 2.9 mA
RMX-4126 ON 1097 mA 808 mA 451 mA 260 mA 140 mA 123 mA
OFF 0.3 mA 0.5 mA 1.3 mA 2.5 mA 5.0 mA 5.8 mA

bleeder is on.

I Even when the bleeder is on, the sink current decreases gradually at output terminal voltages lower than
this voltage. If the output terminal voltage is near 0 V, hardly any current will be sunk even when the

@ Note Vyr = Output terminal voltage.
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Table 2-6. Sink Current From an External Source when Bleeder is On/Off

Sink Current
Bleeder
Model Circuit 5 Vour! 10 Vour 20 Voyr 30 Vour 40 Voyur 50 Vour 60 Vour 70 Vout 80 Vour
RMX-4121/ ON 704 mA 667 mA 593 mA 519 mA 444 mA 370 mA 296 mA 222 mA 148 mA
RMX-4125
OFF 0.2 mA 0.3 mA 0.5 mA 0.7 mA 0.9 mA 1.1 mA 1.3 mA 1.5mA 1.7 mA

I Even when the bleeder is on, the sink current decreases gradually at output terminal voltages lower than this voltage. If the output terminal voltage is near
0V, hardly any current will be sunk even when the bleeder is on.

\é Note Vyr = Output terminal voltage.

Table 2-7. Sink Current From an External Source when Bleeder is On/Off

Sink Current
Bleeder
Model Circuit 20 Vour' 50 Vour 100 Voyr 200 Voyr 300 Vout 400 Voyt 500 Vout 600 Vour 650 Vour
RMX-4123/ ON 463 mA 325 mA 217 mA 130 mA 93 mA 73 mA 59 mA 50 mA 47 mA
RMX-4127
OFF 0.2 mA 0.5 mA 0.9 mA 1.7 mA 2.5 mA 34 mA 4.2 mA 5.0 mA 5.5mA

I Even when the bleeder is on, the sink current decreases gradually at output terminal voltages lower than this voltage. If the output terminal voltage is near
0V, hardly any current will be sunk even when the bleeder is on.

Note Vyr = Output terminal voltage.
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Fall Time

This is the time period for the rated output voltage to fall from 90% to 10% when the output is
changed from on to off under no load conditions.

Table 2-8. Fall Time of the Output Voltage when the Bleeder is Off

Model Fall Time
RMX-4120 310 seconds
RMX-4121 280 seconds
RMX-4122 110 seconds
RMX-4123 70 seconds
RMX-4124 490 seconds
RMX-4125 460 seconds
RMX-4126 130 seconds
RMX-4127 100 seconds

Switching from Remote Mode to Local Mode

When the RMX programmable power supply is being controlled remotely, the REMOTE LED

in the display area lights.

To switch the RMX programmable power supply to local mode from the front panel, press

LOCAL.
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Factory Default Settings (Initialization)

If you hold down SHIFT+LOCAL while you turn the POWER switch on, the RMX
programmable power supply will be reset to the factory default settings.

The factory default settings are shown in the following table.

Table 2-9. Basic

Settings

Basic ltem

Parameter Description

Output Voltage

ov

Output Current

105% of the rated output current

OVP (Overvoltage Protection)

112% of the rated output current

OCP (Overcurrent Protection)

112% of the rated output current

UVL (Undervoltage Limit)

ov

Table 2-10. CONFIG Settings

Parameter
Number CONFIG Parameter Parameter Description
CF01 Master-slave parallel operation parameter | 1 (independent operation)
CF02! Power-on status parameter SAFE (panel settings that were in use the
last time the power was turned off)

CF03 Method for clearing OHP, FAN, and SAFE (do not clear the alarm
AC-FAIL alarms automatically)

CF04! Memory content display parameter ON (displayed)

CFO05! CC control using an Vext or Rext OFF

CF06! CV control using an Vext or Rext OFF

CF07! CV/CC control range parameter LOOto5V)

CF08 Range during voltage and current LOOto5V)
monitoring

CF09! External control parameter for turning OFF
output on and off

CF10! External control logic parameter for LO (a LOW signal turns output on)?
turning output on and off

CF11 Bleeder on/off parameter ON (bleeder circuit is on)
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Table 2-10. CONFIG Settings (Continued)

Parameter
Number CONFIG Parameter Parameter Description
CF12! Output-on startup state parameter CV (CV is prioritized)
CF13 Detection time of OCP activation 0 ms
CF14! Current setting limit ON (the setting is limited)
CF15! Voltage setting limit ON (the setting is limited)
CF16 Panel display brightness setting 7
CF17 Communication monitor timer setting OFF (Communication monitoring timer off)
CF18 Unused —
CF193 Display setting on slave units for OFF (not displayed on slave units)
master-slave parallel operation
CF20 LAN interface parameter LAN (the LAN interface will be used)
CF21 Command language parameter SCPI
CF22 Emulation parameter during remote NONE (RMX programmable power supply
control commands)
CF23 SCPI communication error display OFF (not displayed)
parameter
CF24 Multichannel (VMCB) domain number 0 (the multichannel function is not used)
CF25 Multichannel (VMCB) channel number 0 (the RMX programmable power supply is
used as a master unit on the multichannel
network)
CF41 IP address assignment method DHCP: ON
AUTO IP: ON
MANUAL IP: OFF
CF47 SCPI-RAW protocol TCP port number 5025
CF52 RS232C baud rate parameter 19.2 (kbit/s)

' You can only specify this parameter when the RMX programmable power supply is being used as a master unit.
20t0 0.5 V or shorted.
3 You can only specify this parameter when the RMX programmable power supply is being used as a slave unit.
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External Control

This chapter explains external control and external monitoring using the J1 connector.

Overview

You can use the J1 connector on the rear panel of the RMX programmable power supply to
perform the following types of external control.

Output voltage control (Controlled using an external voltage or external resistance)
Output current control (Controlled using an external voltage or external resistance)
Turning output on and off using an external contact

Output shutdown control using an external contact

Clearing alarms using an external contact

Monitoring operation modes

About the J1 Connector

Use the included J1 connector plug kit for connecting to the J1 connector. RMX programmable
power supplies are supplied with a connector cover that fits over the entire sensing, J1, and

J2 connectors. For safety reasons, be sure to attach the connector cover when you use the
RMX programmable power supply.

Figure 3-1. Connector Cover

Plug kit 749809-9 DB25 is included for connecting to the J1 connector.
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Attaching the J1 Cable Core

To connect to the J1 connector, requires a core on the cable for connection. The core is not
included. Use an appropriate core.

1. Unlock the snap-on core and open to split.

Figure 3-2. Unlocking the Snap-on Core

Unlock and
open the core

2. Wrap the cable twice around either half of the open core. Wrap the wire so that the distance
between the core and the J1 connector is within 30 mm.

Figure 3-3. Wrapping the Cable Around the Open Core

3. Close the core keeping the J1 cable from being wedged in between. Check that the core is
securely locked.

Figure 3-4. Unlocking the Snap-on Core

Core
g

5@_ wsp To connection
To J1 connector |

=] _ &t
o — c*N:I
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Figure 3-5. J1 Connector Pinout

A J1
131211109 87654321
2524232221201918 17161514

Table 3-1. J1 Connector Signals

Pin Signal Name Description

1 PRL ON COM Common for pin 16.

2 N.C. Not connected.

3 N.C. Not connected.

4 N.C. Not connected.

5 ALM CLR Alarm clear terminal
Alarms are cleared when a LOW (0 to 5 V) or short-circuit is applied
to this terminal.

6 SHUT DOWN Output shutdown control terminal. The output is turned off when a
LOW (0 to 0.5 V) or short-circuit is applied to this terminal.

7 PRL IN- Negative input terminal for master-slave parallel operation.

8 PRL IN+ Positive input terminal for master-slave parallel operation.

9 PRL COMP IN Correction signal input terminal for master-slave parallel operation.

10 A COM External signal common for pins 5t0 9, 11 to 13, 20 to 22, 24, and 25.
During remote sensing, this is the negative electrode (-S) of sensing
input. When remote sensing is not being performed, this is connected
to the negative output.

11 PRL OUT+ Positive electrode output terminal for master-slave parallel operation.

12 PRL COMP OUT Correction signal output terminal for master-slave parallel operation.

13 1SUM Current signal terminal for master-slave parallel operation.

14 N.C Not connected.

15 N.C. Not connected.

16 PRL ON On during master-slave parallel operation (output through an
open-collector photocoupler).!

17 N.C. Not connected.
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Table 3-1. J1 Connector Signals (Continued)

Pin

Signal Name

Description

18

OUT ON/OFF CONT

Output on/off terminal.

On when set to LOW (0 to 0.5 V) or shorted (CF10: Lo);
Off when set to HIGH (4.5 or 5 V) or open (CF10: Lo)
On when set to HIGH (4.5 to 5 V) or open (CF10: Hi);
Off when set to LOW (0 or 0.5 V) or shorted (CF10: Hi).

19

A COM

External signal common for pins 5 to 9, 11 to 13, 20 to 22, 24, and 25.
During remote sensing, this is the negative electrode (-S) of sensing
input. When remote sensing is not being performed, this is connected
to the negative output.

20

REF OUT

External resistance control terminal; 5.25 V (CF07: Lo) or 10.5 V
(CFO07: Hi). The maximum output current 2.5 mA.

21

1 PGM

Terminal used to control the output current with an external voltage
or external resistance.

0to 5 V; 0to 100% of the rated output current (CF07: Lo).

0to 10 V; 0 to 100% of the rated output current (CF07: Hi).

22

V PGM

Terminal used to control the output voltage with an external voltage
or external resistance.

0to 5 V; 0to 100% of the rated output voltage (CF07: Lo).

0to 10 V; 0 to 100% of the rated output voltage (CF07: Hi).

23

A COM

External signal common for pins 5 to 9, 11 to 13, 20 to 22, 24, and 25.
During remote sensing, this is the negative electrode (-S) of sensing
input. When remote sensing is not being performed, this is connected
to the negative output.

24

IMON

Output current monitor.

0 to 100% of the rated output current is generated as a voltage
between 0 and 5 V (CFO08: Lo) or a voltage between 0 and 10 V
(CFO08: Hi).

25

V MON

Output voltage monitor.

0 to 100% of the rated output voltage is generated as a voltage
between 0 and 5 V (CF08: Lo) or a voltage between 0 and 10 V
(CF08: Hi).

' Open collector output: Maximum voltage of 30 V and maximum current of 8 mA.
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About the J2 Connector

The J2 connector can be split into two parts: the socket and the detachable plug. The plug is
attached to the J2 socket when the RMX programmable power supply ships from the factory.
If you damage or lose the detachable plug, contact National Instruments for a replacement.

To minimize the influence of noise, NI recommends using shielded twisted pair wires to make
connections.

Figure 3-6. J2 Connector

2l oS (L

/

./ J2 connector

Use this screw to fix the wires in place
so that they do not come loose.

Strip 7 mm (0.28 inches) of the cable
covering, and then insert the cable here.
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Figure 3-7. J2 Connector Pinout

123456789

Table 3-2. J2 Connector Signals

Pin Signal Description

1 CV STATUS On when the RMX programmable power supply is in
CV mode. (open-collector output from a photocoupler)!

2 CC STATUS On when the RMX programmable power supply is in
CC mode. (open-collector output from a photocoupler)!

3 ALM STATUS On when a protection function (OVP/OVP2/ OCP/ OHP/
OHP2/ FAN/ SEN/ACAC-FAIL) is activated.
(output through an open-collector photocoupler)!

4 PWR ON STATUS Outputs a low level signal when power is turned on
(output through an open-collector photocoupler)!

5 OUT ON STATUS On when output is on (output through an open-collector
photocoupler)!

6t09 | STATUS COM Status signal common for pins 1 to 52.

The above signal output circuit is protected with reinforced insulation from the MAINS.
! Open collector output: Maximum voltage of 30 V and maximum current of 8§ mA.

2 That status common is floating (isolation voltage of 60 V or less), it is isolated from the control circuit.
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Output Terminal Insulation

A Caution Risk of electric shock. For safety reasons, even if the output terminal is
grounded, secure reinforced or double insulation with a capacity greater than or equal
to the isolation voltage of the RMX programmable power supply for the output
terminals (including sensing terminals) and load cables. Refer to Appendix A,
Specifications, for the isolation voltage of your model.

If cables with sufficient voltage rating cannot be obtained, use insulation tubes to
secure reinforced or double insulation with a capacity greater than or equal to the
isolation voltage of the RMX programmable power supply.

Confirm the voltage between any output terminal and ground is lower than the
isolation voltage of the RMX power supply.

The signal cable may burn out. If the RMX programmable power supply is to be
controlled through an external voltage (Vext), do not ground the external voltage
(leave it floating).

The cable and load that are connected to the output terminal (including the sensing terminal)
must have a reinforced or double insulation with a capacity that is greater than or equal to the
isolation voltage of the RMX programmable power supply with respect to the chassis. Isolation
voltage indicates the maximum allowed voltage that appears across the output terminal of the
power supply unit and the protective conductor terminal (chassis terminal).

When the Output Terminal is Not Grounded (Floating)

The output terminal of the RMX programmable power supply is isolated from the protective
conductor terminal. If you connect the GND wire of the power cord to the ground terminal of
the switchboard, the chassis of the RMX programmable power supply is set to ground potential.

Pins 5 to 13 (for external control and parallel operation) and 18 to 25 (for external control and
output monitoring) of the rear panel J1 connector are at approximately the same electric potential
as the RMX programmable power supply negative output terminal. Cables and devices that are
connected to these pins must have a reinforced or double insulation with a capacity greater than
or equal to the isolation voltage of the RMX programmable power supply.
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Figure 3-8. Output Terminal is Not Grounded (Floating)

RMX

S
&)
Q

"""" +
-------- .
-------- :
Because the output terminal @) ------- ?
is floating, the section @) ------- *
shown on a gray -f------- .
background must have a D-f------- o
reinforced or double @t------- * Aooroximately o same
insulation with a capacity =~ & ------- ? pgt[;ntial . tr¥e oot
greater than or equal to the = ! oot terminal
RMX isolation voltage. @ -------- ) output termina
@f------- .
Rext Sl :
@f------- 4
T D ------- :
%— Q- .
Q- 4
Vext 2 I .:
Qf------- +
E Isolated
? AC
E INPUT
Load ! L

3-8 | ni.com



RMX Programmable Power Supplies User Manual

When the Output Terminal is Grounded

If the positive output terminal is connected to the chassis terminal, the positive output terminal
is at ground potential. The cable and load that are connected to the output terminal (including
the sensing terminal) will only require an insulation capacity that is greater than or equal to the
maximum output voltage of the RMX programmable power supply with respect to the chassis.
There is no need to provide insulation that is greater than or equal to the isolation voltage of the
RMX programmable power supply.

The same holds true when the negative terminal is connected to the chassis terminal. The cable
and load require a reinforced or double insulation with a capacity that is greater than or equal to
the maximum output voltage of the RMX programmable power supply.

For safety reasons, connect one of the output terminals to the chassis terminal unless your
application requires the output terminals to be floating.
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Figure 3-9. Output Terminal is Grounded
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Cautions When Controlling the Output with an External
Voltage (Vext)

You must take careful precautions when connecting external equipment to the J1 connector to
make sure you do not unknowingly short both output terminals to ground.

Connect the cables so that output is not shorted. See the following figures for examples of
shorted output.

A Caution The Vext cable must not be referenced/connected to the chassis ground
terminal. The signal must be floating relative to ground. Connecting/referencing this
signal to ground may cause the cable to be damaged. Refer to Figures 3-10 and 3-11
for more information.

If you are connecting the shield to the Vext side, do not connect the shield to the
output terminal of the RMX programmable power supply.

Figure 3-10. Connection Where the Output is Shorted by the Grounding of Vext

Vext 2-core shielded wire RMX

Approximately the same
electric potential as
the negative output terminal

__________ EO
[ Y ———— ; O

Ground the
positive output terminal.

Output is shorted —-|=-
by the grounding of Vext,

causing current to flow.

Figure 3-11. Connection Where the Output is Shorted by the Shield

Vext 2-core shielded wire RMX
J1

"""""""" Approximately the same
1 O electric potential as
the negative output terminal

Prohibited x Ground the

positive output terminal.

Output is shorted 1
by the shield,

causing current to flow.
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Controlling the Output Voltage

This section explains how to control the output voltage using an external voltage (Vext) or an
external variable resistor (Rext) of approximately 10 k€.

If no load is connected, it takes some time for the output voltage to decrease. There may be a
delay between when you request a new voltage with Vext or Rext and when it shows up on the
output terminals.

A Caution Risk of electric shock. If neither output terminal is tied to chassis ground,
the reinforced or double insulation of Vext or Rext and the connected cable must be
greater than or equal to the isolation voltage of the RMX programmable power supply.
Refer to Appendix A, Specifications, for the isolation voltage of your model.

If one of the output terminals is connected to chassis ground, the insulation of Vext or
Rext and the connected cable must have a reinforced or double insulation with a
capacity greater than or equal to the maximum output voltage relative to the chassis

When using shielded cables for the connection, for uncovered sections of the shielded
cables, use insulation tubes to secure reinforced or double insulation with a capacity
greater than or equal to the isolation voltage of the RMX programmable power supply.

Control Using an External Voltage (Vext)

To use an external voltage (Vext) to control the output voltage, set CONFIG setting CF06 to ON
to enable control of the output voltage using an external voltage.

The output voltage (Eo) varies in the range of 0 to the rated output voltage (Ertg) when the
external voltage (Vext) is changed in the range of 0 to 5 V (CF07: Lo) or in the range of 0 to 10 V
(CFO07: Hi).

External voltage (Vext) External voltage (Vext)
0to 5V (CFO07: Lo) 0 to 10 V (CF07: Hi)
Eo = Ertg x Vext/5 (in V) Eo = Ertg x Vext/10 (in V)
Vext =5 x Eo/Ertg (in V) Vext =10 x Eo/Ertg (in V)

A Caution The Vext cable must not be referenced/connected to the chassis ground
terminal. The signal must be floating relative to ground. Connecting/referencing this
signal to ground may cause the cable to be damaged. Refer to Figures 3-10 and 3-11
for more information.

Pay careful attention to the polarity of Vext. Do not apply a voltage of 10.5 V or
greater, or a reverse voltage across the external voltage control pins.
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External Voltage (Vext) Connection

Use a low-noise, stable voltage source for Vext. The noise in Vext is multiplied by the
amplification factor of the RMX programmable power supply and appears in the output.

A noisy Vext source can cause the output ripple noise of the RMX power supply to not meet its
specifications.

To reduce the noise on the output, connect a 2-core shielded wire or a twisted-pair wire, and keep
the wire as short as possible. If the wiring between the RMX programmable power supply and
the external contact is long, it becomes easy for noise to influence the operation of the RMX
programmable power supply. Even if you use cables that are designed to suppress noise, the
RMX programmable power supply may not operate properly.

Figure 3-12. CV Vext Connection.

2-core shielded wire or
twisted-pair wire RMX

Vext L+ Vommmmom s ad
1

7- — i Output terminals
1
1
1

If you use a shielded cable, connect the shield to the negative output terminal. Refer to Cautions
When Controlling the Output with an External Voltage (Vext) if the shield needs to be connected
to the Vext side. Use pins 22 and 23 of the J1 connector.

Control Using an External Resistance (Rext)

An external variable resistor (Rext) can be used along with the Reference Voltage Output (pin
20 on the J1 connector) to externally control the output voltage of the power supply. You can
use this method to set the output voltage (Eo) to a value from 0% to 105% of the rated output

voltage (Ertg).

To use an external resistance (Rext) to control the output voltage, set CONFIG setting CF06 to
ON to enable control of the output voltage using an external resistor.

The output voltage (Eo) varies in the range of 0 to the rated output voltage (Ertg) when the
external voltage (Vext) is changed in the range of 0 to 5 V (CF07: Lo) or in the range of 0 to 10 V

(CFO7: Hi).

External voltage (Vext) External voltage (Vext)
0to 5V (CFO07: Lo) 0 to 10 V (CFO07: Hi)
Eo = Ertg x Vext/5 (in V) Eo = Ertg x Vext/10 (in V)
Vext =5 x Eo/Ertg (in V) Vext = 10 x Eo/Ertg (in V)
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External Resistance (Rext) Connection

For Rext, use a resistor that is rated at approximately 10 kQ, 1/2 W or greater, that has a low
temperature coefficient, and that will change little over time. Examples of such resistors are
metal film or wire wound resistors.

To reduce the noise on the output, connect a 2-core shielded wire or a twisted-pair wire, and keep
the wire as short as possible. If the wiring between the RMX programmable power supply and
the external contact is long, it becomes easy for noise to influence the operation of the RMX
programmable power supply. Even if you use cables that are designed to suppress noise, the
RMX programmable power supply may not operate properly.

Figure 3-13. CV Rext Connection.

2-core shielded wire or
Wiper twisted-pair wire RMX

.......

|
: Output terminals
1
]

If you use a shielded cable, connect the shield to the negative output terminal. Use pins 20, 22,
and 23 of the J1 connector.

Controlling the Output Current

This section explains how to control the output current using an external voltage (Vext) or an
external variable resistor of approximately 10 kQ (Rext).

& Caution Risk of electric shock. If neither output terminal is tied to chassis ground,
the reinforced or double insulation of Vext or Rext and the connected cable must be
greater than or equal than or equal to the isolation voltage of the RMX programmable
power supply. Refer to Appendix A, Specifications, for the isolation voltage of your
model.

If one of the output terminals is connected to chassis ground, the insulation of Vext or
Rext and the connected cable must have a reinforced or double insulation with a
capacity greater than or equal to the maximum output voltage relative to the chassis.

When using shielded cables for the connection, for uncovered sections of the shielded

cables, use insulation tubes to secure reinforced or double insulation with a capacity
greater than or equal to the isolation voltage of the RMX programmable power supply.
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Control Using an External Voltage (Vext)

To use an external voltage (Vext) to control the output current, set CONFIG setting CF05 to ON
to enable control of the output current using an external voltage.

The output current (Io) varies in the range of 0 to the rated output current (Irtg) when the external
voltage (Vext) is changed in the range of 0 to 5 V (CF07: Lo) or in the range of 0 to 10 V (CF07: Hi).

External voltage (Vext) External voltage (Vext)
0to 5V (CF07: Lo) 0 to 10 V (CFO7: Hi)

lo = Irtg x Vext/10 (in A)

o =Irtg x Vext/5 (in A)
Vext =10 x Io/Irtg (in A)

Vext =5 x Jo/Irtg (in A)

& Caution The Vext cable must not be referenced/connected to the chassis ground
terminal. The signal must be floating relative to ground. Connecting/referencing this
signal to ground may cause the cable to be damaged. Refer to Figures 3-10 and 3-11

for more information.

Pay careful attention to the polarity of Vext. Do not apply a voltage of 10.5 V or
greater, or a reverse voltage across the external voltage control pins.

External voltage source (Vext) connection

Connect a low-noise, stable voltage source to Vext. The noise in Vext is multiplied by the
amplification factor of the RMX programmable power supply and appears in the output.

A noisy Vext source can cause the output ripple noise of the RMX power supply to not meet its

specifications.

To reduce the noise on the output, connect a 2-core shielded wire or a twisted-pair wire, and keep
the wire as short as possible. If the wiring between the RMX programmable power supply and
the external contact is long, it becomes easy for noise to influence the operation of the RMX
programmable power supply. Even if you use cables that are designed to suppress noise, the
RMX programmable power supply may not operate properly.

Figure 3-14. CC Vext Connection.
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Chapter 3 External Control

If you use a shielded cable, connect the shield to the negative output terminal. Refer to Cautions
When Controlling the Output with an External Voltage (Vext) if the shield needs to be connected
to the Vext side. Use pins 21 and 23 of the J1 connector.

Control Using an External Resistance (Rext)

An external variable resistor (Rext) can be used along with the Reference Voltage Output (pin
20 on the J1 connector) to externally control the output current of the power supply. You can use
this method to set the output current (Io) to a value from 0% to 105% of the rated output current

(Irtg).

To use an external resistance (Rext) to control the output current, set CONFIG setting CFO05 to
ON to enable control of the output current using an external resistor.

The output current (Io) varies in the range of 0 to the rated output current (Irtg) when the external
voltage (Vext) is changed in the range of 0 to 5 V (CF07: Lo) or in the range of 0 to 10 V (CF07: Hi).

External voltage (Vext) External voltage (Vext)
0to 5V (CF07: Lo) 0 to 10 V (CFO07: Hi)
o =Irtg x Vext/5 (in A) Io =Irtg X Vext/10 (in A)
Vext =5 x Jo/Irtg (in A) Vext =10 x Io/Irtg (in A)

External Resistance (Rext) Connection

For Rext, use a resistor that is rated at approximately 10 kQ, 1/2 W or greater, that has a low
temperature coefficient, and that will change little over time. Examples of such resistors are
metal film or wire wound resistors.

To reduce the noise on the output, connect a 2-core shielded wire or a twisted-pair wire, and keep
the wire as short as possible. If the wiring is long, it becomes easy for noise to influence the
operation of the RMX programmable power supply. Even if you use wires that are designed to
suppress noise, the RMX programmable power supply may not operate properly.

Figure 3-15. CC Rext Connection.

2-core shielded wire or
Wiper twisted-pair wire RMX

Py Sy

Rext

If you use a shielded cable, connect the shield to the negative output terminal. Use pins 20, 21,
and 23 of the J1 connector.
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Controlling the Output On and Off States

This section explains how to use an external contact to control the output on and off states.

A Caution Risk of electric shock. If neither output terminal is tied to chassis ground,
the reinforced or double insulation of the external contact (S) and the connected cable
must be greater than or equal to the isolation voltage of the RMX programmable power
supply. Refer to Appendix A, Specifications, for the isolation voltage of your model.

If one of the output terminals is connected to chassis ground, the insulation of external
contact (S) and the connected cable must have a reinforced or double insulation with a
capacity greater than or equal to the maximum output voltage relative to the chassis.

When using shielded cables for the connection, for uncovered sections of the shielded
cables, use insulation tubes to secure reinforced or double insulation with a capacity
greater than or equal to the isolation voltage of the RMX programmable power supply.

To reduce the noise on the output, connect a 2-core shielded wire or a twisted pair wire, and keep
the wire as short as possible. If the wiring is long, it becomes easy for noise to influence the
operation of the RMX programmable power supply. Even if you use wires that are designed to
suppress noise, the RMX programmable power supply may not operate properly. If you use a
shielded cable, connect the shield to the negative output terminal.

Set CONFIG parameter CF09 to ON to use an external contact to control the output on and off

state of the device.

«  Turn the output on with a low signal (CF10: Lo). Output is turned on when a LOW (0 to
0.5 V) or short-circuit is applied between pin 18 and 19 of the J1 connector.

e Turn the output on with a high signal (CF10: Hi). Output is turned on when a HIGH (4.5 to
5 V) or open-circuit is applied between pin 18 and 19 of the J1 connector.

When the external contact has put the output into the off state, the OUTPUT key on the front
panel will not have any effect on the output signal. When the external contact has put the output
into the on state, the OUTPUT key on the front panel can still turn the output off and on. Refer
to Figure 3-16 for more information about how a high signal is used to turn the output on.
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Figure 3-16. Controlling the Output On and Off States.
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External Contact Connection

Connect your external contact between pins 18 and 19 of the J1 connector. The open-circuit
voltage across pins 18 and 19 is approximately 5 V. The short-circuit current across pins 18 and

19 is approximately 0.5 mA.
Figure 3-17. External Contact Connection.

2-core shielded wire or
twisted-pair wire RMX

Use external contacts that have a contact rating of 0.5 mA or more at 5 VDC. If two or more
units are floating and you are using a single external contact to turn output on and off for all the
units, use a relay or similar device for the external contact signal to isolate the signal transmitted

to each unit.

Long-Distance Wiring

When you are wiring over a great distance, use a small relay and extend the coil side of the relay.

Figure 3-18. Long Distance Wiring.

Relay

Extend this line.
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Controlling Output Shutdown

This section explains how to use an external contact to turn output off. This functionality differs
from the Controlling the Output On and Off States external control pin, because recovering from
an output shutdown requires the unit to be power cycled.

A Caution Risk of electric shock. If neither output terminal is tied to chassis ground,
the reinforced or double insulation of the external contact (S) and the connected cable
must be greater than or equal to the isolation voltage of the RMX programmable power
supply. Refer to Appendix A, Specifications, for the isolation voltage of your model.

If one of the output terminals is connected to chassis ground, the insulation of the
external contact and the connected cable must have a reinforced or double insulation
with a capacity greater than or equal to the maximum output voltage relative to the
chassis.

When using shielded cables for the connection, for uncovered sections of the shielded
cables, use insulation tubes to secure reinforced or double insulation with a capacity
greater than or equal to the isolation voltage of the RMX programmable power supply.

To reduce the noise on the output, connect a 2-core shielded wire or a twisted pair wire, and keep
the wire as short as possible. If the wiring is long, it becomes easy for noise to influence the
operation of the RMX programmable power supply. Even if you use wires that are designed to
suppress noise, the RMX programmable power supply may not operate properly.

If you use a shielded cable, connect the shield to the negative output terminal.

If you apply a LOW (0 to 0.5 V) or short-circuit pin 6 to pin 19 of the J1 connector, the output
shuts down.

To recover, set pin 6 of the J1 connector to HIGH (4.5 to 5 V) or open the pin, and then turn the
POWER switch off and then on.

Output Shutdown Connection

Connect your external contact between pins 6 and 19 of the J1 connector. The open-circuit
voltage across pins 6 and 19 is approximately 5 V. The short-circuit current across pins 6 and 19
is approximately 0.5 mA.

Use external contacts that have a contact rating greater than or equal to 0.5 mA at 5 VDC.
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Figure 3-19. Output Shutdown Connection.
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If two or more units are floating, and you are using a single external contact to turn output off
for all the units, use a relay or similar device for the external contact signal to isolate the signal

transmitted to each unit.

Long-Distance Wiring

When you are wiring over a great distance, use a small relay and extend the coil side of the relay.

Figure 3-20. Long Distance Wiring.

Controlling the Clearing of Alarms

This section explains how to use an external contact to clear alarms.

A

Caution Risk of electric shock. If neither output terminal is tied to chassis ground,
the reinforced or double insulation of the external contact (S) and the connected cable
must be greater than or equal to the isolation voltage of the RMX programmable power
supply. Refer to Appendix A, Specifications, for the isolation voltage of your model.

If one of the output terminals is connected to chassis ground, the insulation of the
external contact and the connected cable must have a reinforced or double insulation
with a capacity greater than or equal to the maximum output voltage relative to the
chassis.

When using shielded cables for the connection, for uncovered sections of the shielded
cables, use insulation tubes to secure reinforced or double insulation with a capacity
greater than or equal to the isolation voltage of the RMX programmable power supply.
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To reduce the noise on the output, connect a 2-core shielded wire or a twisted pair wire, and keep
the wire as short as possible. If the wiring is long, it becomes easy for noise to influence the
operation of the RMX programmable power supply. Even if you use wires that are designed to
suppress noise, the RMX programmable power supply may not operate properly.

If you use a shielded cable, connect the shield to the negative output terminal. If you apply a
LOW (0 to 0.5 V) or short-circuit to pin 5 of the J1 connector, the alarms will be cleared.

Alarm Clear Connection

Connect your external contact between pins 5 and 19 of the J1 connector. The open-circuit
voltage across pins 5 and 19 is approximately 5 V. The short-circuit current across pins 5 and 19

is approximately 0.5 mA.

Use external contacts that have a contact rating greater than or equal to 0.5 mA at 5 VDC.
Figure 3-21. Alarm Clear Connection.

2-core shielded wire or
twisted-pair wire

RMX

1 1 )
L] L]
T M I
VY
S |
1
:
1
1
1

If two or more units are floating, and you are using a single external contact to clear alarms, use
arelay or similar device for the external contact signal to isolate the signal transmitted to each

unit.
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Long-Distance Wiring
When you are wiring over a great distance, use a small relay and extend the coil side of the relay.

Figure 3-22. Long Distance Wiring.

External Monitoring

The J1 connector has monitor outputs for the output voltage and the output current.

Table 3-3. External Monitoring of J1 Connector Output Voltage and Output Current

Pin Signal Name Description

10,19,23, | ACOM Remote control input common
Output monitor common

25 V MON Monitor output of output voltage

0 to approximately 5 V (CF08: Lo) or
0 to approximately 10 V (CF08: Hi) for
0 to the rated output voltage

24 I MON Monitor output of output current

0 to approximately 5 V (CF08: Lo) or
0 to approximately 10 V (CF08: Hi) for
0 to the rated output current

A Caution Shorting V MON and I MON to A COM may damage the RMX
programmable power supply.

Monitor Output Rating
*  Output impedance: 1 kQ or less. Maximum output current: Approximately 10 mA.
The monitor output signals are used to monitor the DC voltage (mean value). They cannot be

used to accurately monitor the AC components (such as ripple and transient response waveform)
of the actual output voltage or current.
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External Monitoring of the Operation Status
The J2 connector has status outputs that can be used to externally monitor the operation status

of the RMX programmable power supply. The following five items make up the status outputs.

The outputs are open collector outputs of photocouplers; they are isolated from the internal
circuits of the RMX programmable power supply. The status common is floating (that is, it has
an isolation voltage of less than or equal to 60 V).

The above signal output circuit is protected with reinforced insulation from the MAINS.

The maximum ratings of the signal terminals are as follows:
*  Maximum voltage: 30 V.

e Maximum current (sink): 8 mA.

Table 3-4. External Monitoring of the J2 Connector Signal Terminals Operation Status

Pin Signal Description Circuit

6-9 | STATUS COM This is the status output common.
This is the photocoupler emitter output.

3
N
N
1 CV STATUS This is set to low level when the RMX |
programmable power supply is in constant ::E °
voltage mode. N
This is the photocoupler open collector | S
output. ::E °

2 CC STATUS This is set to low level when the RMX
programmable power supply is in constant
current mode.

This is the photocoupler open collector
output.

3 ALM STATUS This is set to low level when a protection
function (OVP/OVP2/ OCP/ OHP/ OHP2/
FAN/ SEN/ AC-FAIL/ SD) is activated.
This is the photocoupler open collector
output.

4 PWRONSTATUS | This is set to low level when the RMX
programmable power supply is turned on
(PWR ON STATUS).

This is the photocoupler open collector
output.

5 OUTONSTATUS | This is set to low level when the output is
turned on. This is the photocoupler open
collector output
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Parallel/Series Operation

This chapter describes the functions of series and master-slave parallel operations as well as the
connection, setup, and operation procedures.

Master-Slave Parallel Operation

In master-slave parallel operation, one unit is the master unit, and all other units connected in
parallel are slave units. The master and slave units must all be the same model. You can control
the whole system by operating the master.

You can use master-slave parallel operation to expand the output current (maximum output
current: the rated output current of one unit x the number of units connected in parallel).

You can connect up to four units, including the master, in parallel. The difference in the output
voltage and output current between the master unit and the slave units is within approximately
5% of the rating.

A Caution When using the RMX programmable power supply independently or
when there are units not using parallel operation, disconnect the parallel operation
connections. Otherwise, the RMX programmable power supply may not operate

properly.

Features of the RMX Programmable Power Supplies
During Master-Slave Parallel Operation

The features of the RMX programmable power supplies during master-slave parallel operation
are as follows:

Voltage Display and Current Display

The voltmeter on the master unit displays the voltage. The last voltage that was set on the master
unit is displayed. The voltmeters on the slave units display SLAV. The master unit’s ammeter
displays the total of the currents of all the units connected in parallel. Each slave unit displays
its own current.

If the maximum output current exceeds 99.99, the maximum current is displayed as 999.9.

You can switch the display so that it shows power. The master unit’s ammeter displays the sum
of the power output of all the units connected in parallel. Each slave unit displays its own power.
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Chapter 4 Parallel/Series Operation

If the number of units during master-slave parallel operation that has been specified in the
CONFIG settings (CF01) does not match the actual number of units connected in parallel, the
correct current will not be displayed.

Figure 4-1. Master Unit and Slave Unit

REGULATED DC POWER SUPPLY
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VOLTAGE
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REGULATED DC POWER SUPPLY.
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ALARM PRESET:
-— A 3 c

FINE

OUTPUT SET  OCP-OVP CONFIG PWRDSPL LOCAL [EZIEN

ALM CLR

External Control

This is only available on the master unit.

External Monitoring

& Caution During master-slave parallel operation, do not connect the monitor
common cable of the master unit to the monitor common cables of the slave units.
If the cables connected to the load are disconnected, the common cables will be
damaged.

*  External monitoring of the output voltage (V MON)—This can be monitored from the
master unit.

«  External monitoring of the output current (I MON)—You can monitor the output current
of the master unit and each slave unit. Use the master unit to monitor the total output current.

*  Status monitors—You can monitor the status of the following items from the master unit
and from each slave unit: constant-voltage mode (CV STATUS), constant-current mode
(CC STATUS), output on, POWER switch on, and alarms. However, slave units always
output the status of constant-current mode.

Remote Sensing
This is only available on the master unit.

Alarm
If an alarm is detected, the units behave as follows:

*  Master Unit—If an alarm is detected on the master unit, output of each slave unit is turned
off, and then the output of the entire system is turned off.

*  Slave Unit—The slave unit independently enters the alarm state and turns its output off.
The output does not turn off on the master and other slave units.
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You can use the CONFIG settings to specify what happens when the output is turned off because
an alarm is detected. You can select to turn the output on automatically when the problem that
caused the alarm is fixed (CF03: Auto) or to leave the output turned off when the problem is
fixed (CF03: SAFE). (This parameter only applies to the OHP, FAN, and AC-FAIL errors.)

Clearing Alarms

To clear alarms, (1) press ALM CLR (SHIFT+SET); (2) set pin 5 of the J1 connector to LOW
(0 to 0.5 V) or shorted; or (3) turn off the slave units, turn off the master unit, fix the problem
that caused the alarm, turn on the slave units, and then turn on the master unit.

Connection (Master-Slave Parallel Operation)

You can connect up to four units, including the master unit.

Connecting the Signal Cables (Parallel Operation)

Use the J1 connector to make the connections for parallel operation. The cables that are required
to make the connection are not included. Refer to the About the J1 Connector section of
Chapter 3, External Control, for details about the connector.

If you are using the optional parallel operation signal cable (PCO1, PC02, or PC03-RMX), the
connector is already assembled, so you can use it as is.

Figure 4-2. Connecting Two Slave Units

---------- Voo Slave unit 1

J1 E []
| PRLOUTH (@} — PRLIN+ ;
i ACOM @ PRLIN- ;
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Decide which RMX programmable power supply to use as the master unit.

Connect the J1 connector on the rear panel of the master unit to the J1 connector on the rear
panel of the first slave unit.

If you are using the optional parallel operation signal cable (PC01, PC02, or PC03-RMX),
the connector is already assembled, so you can use it as is.

Connect the J1 connector on the rear panel of the first slave unit to the J1 connector on the
rear panel of the second slave unit. If you are using the optional parallel operation signal

cable (PCO1, PC02, or PCO3-RMX), the connector is already assembled, so you can use it
as is.

If you have a third slave unit, connect it in the same manner.

Connecting the Load (Parallel Operation)

4-4

Caution Risk of electric shock. Turn the POWER switch off before you touch the
OUTPUT terminals. Attach the OUTPUT terminal cover after you finish wiring the
load.

When you connect the output terminals to the chassis terminals, be sure to connect the same
polarity output terminals (positive or negative) of the master unit and the slave units to the
chassis terminals. If you connect different polarity output terminals of the master unit and
the slave units to the chassis terminal, the output will be grounded through the power
cable’s GND wire. Not only will this make the output incorrect, it will also cause the chassis
terminal cable to burn out.

When the load cables are distributed over longer distance, the phase shifting due to wiring
inductance and capacitance may go beyond the limit and result in oscillation. To prevent
such oscillation, connect an electrolytic capacitor with several hundreds to several tens of
thousands pF across the load.

Use an electrolytic capacitor that has a withstand voltage that is at least 120% of the
product’s rated output voltage.

Twist the positive and negative cables together, and make the connection to the load as short
as possible. Oscillation may occur as a result of wiring inductance.
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Figure 4-3. Load Connections for Parallel Operation

Output terminal 1.

Chassis terminal

Master unit Relay terminal

block Load

Output terminal

Chassis terminal
Slave unit 1

Output terminal

Chassis terminal

Slave unit 2

Complete the following steps to connect the load for parallel operation.

1.

2
3.
4

6.

Turn off all the RMX programmable power supplies that you want to connect in parallel.
Remove the OUTPUT terminal covers.
Connect the load cables to the output terminals of the master unit and the slave units.

Connect the load cables of the master unit and slave units to the load through a relay
terminal block.

Use load cables that have sufficient current capacity. Use load cables of equivalent length
and cross-sectional area to connect each power supply to the relay terminal block, and wire
the cables so that they are as short as possible (50 cm or less). Also, make the connection
from the relay terminal block to the load block as short as possible.

Wire the J1 connector signal cables and the load cables as far apart as possible.

Connect the output terminals (positive or negative) of the master unit and the slave units to
the chassis terminals.

Connect the same polarity output terminals on the master unit and slave units. If you are
using the units under floating conditions, do not connect the terminals.

Attach the OUTPUT terminal covers.

If you have a third and fourth slave unit, connect them in the same manner.
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Settings (Master-Slave Parallel Operation)

Setting the Master Unit, the Slave Units, and the Number of Units
in Parallel Operation (Including the Master Unit)

Turn the output off, and then configure the master unit (CFO1: 2 to 4) and the slave units (CFO01:
SLAV) in master-slave parallel operation. On the master unit, set the number of units in
master-slave parallel operation (CFO1: 2 to 4). By factory default, the RMX programmable
power supply is set to independent operation (CFO1: 1).

Turn the POWER switch off and on to enable the setting. Be sure to set the number of units in
master-slave parallel operation (CF01) to the actual number of units that are connected. If this
parameter is incorrect, settings such as those for the current and the overcurrent protection
(OCP) cannot be set correctly, and the measured current will not be displayed correctly.

Setting the Voltage and Current

Use the master unit to set the voltage and current. The current that is output is the sum of the
currents of the master unit and the slave units. When you set the number of units in master-slave
parallel operation (CF01), the maximum output current (105% of the rated output current of a
single unit x the number of units in parallel) is set. If you switch to the setting display (when the
SET key is lit), this value is displayed. The last voltage that was set on the master unit is used.
When you press OUTPUT, the set voltage and current are output. You can set the voltage and
current to any values.

Setting the Overvoltage Protection (OVP) and Overcurrent
Protection (OCP) of the Master Unit

When you are performing master-slave parallel operation, set the overvoltage protection (OVP)
and overcurrent protection (OCP) of the master unit. When you set the number of units in
master-slave parallel operation (CF01), the maximum overcurrent protection value (112% of the
rated output current of a single unit % the number of units in parallel) is set. If you switch to the
OVP/OCP setting display (when the OCP*OVP key is lit), this value is displayed. The last
overvoltage protection value that was set on the master unit is used.

Table 4-1. CONFIG Parameters for Master Units

Parameter Description
CF00 Resets the panel settings
CF02 Power-on status parameter
CF04 Memory content display parameter
CF05 CC control using an Vext or Rext
CF06 CV control using an Vext or Rext
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Table 4-1. CONFIG Parameters for Master Units (Continued)

Parameter Description
CF07 CV/CC control range parameter
CF09 External control parameter for turning output on and off
CF10 External control logic parameter for turning output on and off
CF12 Output-on startup state parameter
CF14 Current setting limit
CF15 Voltage setting limit

Starting Master-Slave Parallel Operation

Turning Power On
1. Turn the master unit’s POWER switch on.
2. Turn the POWER switch of each slave unit on.

3. Operate the master unit normally. You cannot perform panel operations on the slave units.
Turn output on and off from the master unit.

Turning Power Off
1. Turn the slave unit’s POWER switch off.
2. Turn the master unit’s POWER switch off.

A Caution After you turn the POWER switch off, wait at least 10 seconds after the
panel display turns off before you turn the POWER switch back on. Repeatedly
turning the POWER switch on and off at short intervals can cause damage to the
inrush current limiter. In turn, this will shorten the service life of the POWER switch,
internal input fuse, and other components.
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Series Operation

Caution The RMX-4123 and RMX-4127 cannot be used in series operation. If you
do, the output will exceed the isolation voltage resulting in a dangerous condition.

Except for the RMX-4123 and RMX-4127, you can connect up to two units in series. Y ou cannot
perform master-slave series operation. The total of the output voltages of the two units is applied
to the load. The voltage setting accuracy is the same as the accuracy of an individual unit.

Features of the RMX Programmable Power Supplies
During Series Operation

The features of the RMX programmable power supplies during series operation are as follows:

Voltage Display and Current Display

The voltage and current are displayed on unit 1 and unit 2. To calculate the total output voltage,
add the voltages of unit 1 and unit 2.

You can switch the display so that it shows power. The power is displayed on unit 1 and unit 2.

Figure 4-4. Panel Display During Series Operation
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External Control

External control is available when connecting two units together in series.

External Monitoring

& Caution During monitoring, be careful of shorts and electric shocks. When
monitoring the output voltage or output current during master-slave series operation,
the electric potential of the commons of the master unit’s monitor signal and the slave
unit’s monitor signal are different.
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+  External monitoring of the output voltage (V MON)—You can monitor the output
voltage of each unit from pin 25 of the J1 connector. To calculate the total output voltage,
add the monitor values of the master unit and the slave unit.

+  External monitoring of the output current (I MON)—This can only be monitored from
pin 25 on the master unit's J1 connector.

*  Status Monitors—Y ou can monitor the status of the following items from the J2 connector

on the master unit and from the slave unit: constant-voltage mode (CV STATUS),
constant-current mode (CC STATUS), output on, POWER switch on, and alarms.

Remote Sensing

To perform remote sensing, connect the RMX programmable power supplies in series, and then
connect the sensing cables to them as shown in the following figure.

A Caution Ifthe sensing cables are not connected properly, the load may be exposed
to excessive voltage, and the RMX programmable power supplies may be damaged.

When the load cables are distributed over longer distance, the phase shifting due to
wiring inductance and capacitance may go beyond the limit and result in oscillation.
To prevent such oscillation, connect an electrolytic capacitor with several hundreds
to several tens of thousands pF across the load.

Use an electrolytic capacitor with a withstand voltage that is 120% or more of the
total of the rated output voltages of the RMX programmable power supplies that are

connected in series.

Figure 4-5. Connecting the Sensing Cables During Series Operation

Unit 1
Output terminal
S
Chassis terminalT
Sensing terminal ;5
\ /+
5 +
Load L c
Unit 2 -
- p— Connect an
Outputtermlnal / \ electrolytic
O capacitor across
. ) the load as
Chassis termlnal necessary.
Sensing terminal ®

S
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Chapter 4 Parallel/Series Operation

Alarm

All the alarms that are detected on a single unit are also detected during series operation.

You can use the CONFIG settings to specify what happens when the output is turned off because
an alarm is detected. You can select to turn the output on automatically when the problem that
caused the alarm is fixed (CF03: Auto) or to leave the output turned off when the problem is
fixed (CF03: SAFE).

Clearing Alarms

To clear alarms, (1) press ALM CLR (SHIFT+SET); (2) set pin 5 of the J1 connector to LOW
(0 to 0.5 V) or shorted; or (3) turn off unit 1 and unit 2, fix the problem that caused the alarm,
and then turn on unit 1 and unit 2.

Connection (Series Operation)

You can connect up to two units.

A Caution Risk of electric shock. Turn the POWER switch off before you touch the
OUTPUT terminals. Attach the OUTPUT terminal cover after you finish wiring the
load.

When the load cables are distributed over longer distance, the phase shifting due to
wiring inductance and capacitance may go beyond the limit and result in oscillation.
To prevent such oscillation, connect an electrolytic capacitor with several hundreds
to several tens of thousands pF across the load. Use an electrolytic capacitor with a
withstand voltage that is 120% or more of the total of the rated output voltages of the
RMX programmable power supplies that are connected in series.

Connecting the Load (Series Operation)

Figure 4-6. Load Connection in Series Operation

Output terminal

Chassis terminal
Unit 1 Load or relay

terminal block

Output terminal

Chassis terminal

Unit 2
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Complete the following steps to connect the load.

1. Turn off all the RMX programmable power supplies that you want to connect in series.
2. Remove the OUTPUT terminal covers.

3. Use load cables to connect unit 1 and unit 2 to the load or relay terminal block.

Use load cables that have sufficient current capacity. Wire the load cables so that they are
as short as possible. If the voltage drop in the load cable is large, the difference in electric
potential between power supply units and the load effect become large.

4.  Connect the cables to the output terminals of unit 1 and unit 2.
Connect the output terminal (positive or negative) of unit 1 or unit 2 to the chassis terminal.
6. Attach the OUTPUT terminal cover.

Settings (Series Operation)

Setting the Voltage and Current

Set the voltage and current on each unit. The voltage that is output is the total of the voltages of
the two units. Set the current to the same value on the two units.

Setting the Overvoltage Protection (OVP) and Overcurrent
Protection (OCP)

In series operation, you have to set the overvoltage protection (OVP) and overcurrent protection
(OCP) on both units. Specify the same values on the two units.

Starting (Series Operation)
Turning the Power On and Off

Turn the POWER switch on unit 1 and unit 2 on or off.

A Caution After you turn the POWER switch off, wait at least 10 seconds after the
fan stops before you turn the POWER switch back on. Repeatedly turning the
POWER switch on and off at short intervals can cause damage to the inrush current
limiter. In turn, this will shorten the service life of the POWER switch, internal input
fuse, and other components.

Turning the Output On and Off

Press OUTPUT on unit 1 and unit 2 to turn the output on or off.
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Maintenance

This chapter explains how to perform calibration.

Calibration Overview

The RMX power supply is calibrated before shipment and a factory calibration certificate can
be obtained at https://sine.ni.com/apps/utf8/nical.main. To maintain long-term performance,
NI recommends annual calibration. For calibration services, contact NI.

If you are going to calibrate RMX programmable power supplies yourself, follow the procedures
below. All of the calibration items of the RMX programmable power supplies are described.

Calibration Procedure

Installation

Launch pxs_cal.exe from the RMX Series zip folder.

Launch

Turn on the instrument to be calibrated first, then launch the calibration program. What you see
first is the application startup screen. You can select an I/O interface from LAN and USB.

W MIRMX-412x Calibration Startup [=34]

Select an interface
LaN o USB

Select a device to calibrate:
USB0::0x1093::0x7844::WD002632:: INSTR -

| proceed || quit |

Select one of interfaces, and an available VISA address string will be shown. Select it, and then
click Proceed. The following main screen will appear:

© National Instruments | 5-1


https://sine.ni.com/apps/utf8/nical.main

Chapter 5 Maintenance

W NIRMX-412x Calibration - RMX-4122 [230V, 104] - VD002632 = o
File Edit Data Help
CAL Items
Select one; CAL Value:

\WOLTAGE SET (OFST)  [NNEPT set | l Up ]
VOLTAGE SET (GAIN)
VOLTMETER (OFST) valid Range : 0 ~ 65535
VOLTMETER (GAIN)

CURRENT SET (OFST) [7] Fine aAdjust
CURRENT SET (GAIN)

AMMETER (OFST)

AMMETER (GAIN)

|| Generate Qutput

Description
This item calibrates VOLTAGE DAC OFFSET accuracy.

Measure OUTPUT terminals of power supply using DMM.

Operating Instructions

Check DMM reading at OUTPUT terminals (Should be 23.00V; otherwise adjust
CAL data)

Calibration Items

There are eight calibration items where you should do in the specified order:
- VOLTAGE SET (OFST)

*  VOLTAGE SET (GAIN)

*  VOLTMETER SET (OFST)

*  VOLTMETER SET (GAIN)

*  CURRENT SET (OFST)

«  CURRENT SET (GAIN)

* AMMETER SET (OFST)

*  AMMETER SET (GAIN)
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Basic Instructions

Select an item from the list, for instance VOLTAGE SET (OFST). Then, the existing CAL
data (an integer value) will be shown at CAL Value area.

At this point of time, the power supply output is off. Check the Generate Output checkbox
to toggle the output.

Check multimeter or instrument display (depending on the calibration item), then adjust
calibration state by clicking UP or DOWN button.

The UP and DOWN buttons increase or decrease the calibration value by 10 (coarse
adjustment). You can check Fine Adjust for fine adjustment.

You can also type a new calibration value in the text box and immediately set it by clicking
the SET button.

Save Calibration

After calibration work is complete, the new calibration state is not yet saved in the
instrument EEPROM. So you need commit EEPROM data.

Select Data»Commit EEPROM menu. This operation immediately commits the
EEPROM so that the new data is persistent after next power on.

Note If you do not commit EEPROM, the calibration will be restored to the

previous state at the next power on.

Backup Calibration Data to a XML File

Select FilewBackup CAL Data to XML File. Click the Save As dialog to save a new
XML file.

Click OK to save the existing calibration state to the specified XML file.

Send Calibration Data from a XML File

Select File»Send CAL Data from XML File. Click the Open File dialog to select an
existing XML file with calibration data.

Click OK to send the calibration data to the instrument.

At this point of time, the calibration data is applied to the instrument, but not yet committed.
So you need commit EEPROM for persistence.

Revision History

VER 1.0.0 (30 JULY 2016)

The first public edition

VER 0.9.0 BETA (23 MAY 2011)

Evaluation Edition (developer use)
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System Requirements

OS and Third Party Runtime

Windows7 (x86/x64) is recommended. Vista (x86/x64) and XP-SP2 (x86) are also supported.
Microsoft Visual C++ 2008 Run-Time Engine

.NET Framework 2.0 or newer

NI-VISA 15.0 or newer.

Hardware Requirements

A digital multimeter that has voltmeter function with 5.5 digits precision or higher.

A shunt resistance that can flow the maximum DC current of your RMX power supply's
current capacity.

Load wires that can flow the maximum DC current.

Table 5-1. Recommended Shunt Resistor

Model Rating Tolerance
RMX-4120 100 A/50 mV (0.50 m&2) <+0.1%
RMX-4121 30 A/50 mV (1.67 mQ) <=£0.1%
RMX-4122 10 A/50 mV (5 mQ) <=£0.1%
RMX-4123 5 A/50 mV (10 mQ2) <=£0.1%
RMX-4124 150 A/50 mV (0.50 m<) <£0.1%
RMX-4125 100 A/50 mV (0.50 mQ) <£0.1%
RMX-4126 20 A/50 mV (2.5 mQ) <+0.1%
RMX-4127 10 A/50 mV (2.5 mQ) <+0.1%

Environment

Perform calibration in the following environment:

Temperature: 23 °C £ 5 °C
Humidity: 80% rh or less

Warm up the RMX programmable power supply for at least 30 minutes before calibration.
Also, ensure to warm up the DVM and shunt resistor for the duration listed in their documentation.

Cleaning

If the panel needs cleaning, gently wipe it using a soft cloth with water-diluted neutral detergent.
Do not use volatile chemicals such as benzene or thinner.




RMX Programmable Power Supplies User Manual

Connection
Figure 5-1. Voltage Calibration
RMX
Output terminal o DVM
I——oHI
o
Chassis terminal
Figure 5-2. Current Calibration
RMX
Output terminal Shunt
: |
- AAA
yvvvy
Chassis terminal DVM
OHl [ ]

OLO
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Specifications

This appendix contains the specifications and dimensions for RMX programmable power
supplies.

Unless specified otherwise, the specifications are for the following settings and conditions.
*  Loads are pure resistive loads.
*  The warm-up time is 30 minutes (with current flowing).

*  After the RMX device has been warmed up, it must be calibrated correctly ina23 °C+5 °C
environment according to the procedures given in the operation manual.

*  Valuesindicated by “TYP” are typical values. They are not guaranteed performance values.
*  Values indicated by “rtg” are rated values.
*  Values indicated by “rdng” are readout values.

*  The RMX operates over a wide range of output voltage and output current within rated
output power. However, the current that can be output with rated output voltage and the
voltage that can be output with rated output current are limited by the rated output power.

*  The current that can be output with rated output voltage and the voltage that can be output
with rated output current are as follows.

—  Maximum output current with rated output voltage = Rated output power/rated output
voltage.

—  Maximum output voltage with rated output current = Rated output power/rated output
current.

. Rated load and no load are defined as follows:

In constant-voltage mode (when the output current is set to a value greater than or equal to
the maximum output current with rated output voltage)

—  Rated load—Refers to a resistive load that results in 95% to 100% of the maximum
output current flowing when the output is set to the rated voltage level.

—  No load—Refers to a load through which no output current flows. In other words, no
load is connected.

In constant-current mode (when the output voltage is set to a value greater than or equal to
the maximum output voltage with rated output current).

—  Rated load—Refers to a resistive load that results in 95% to 100% of the maximum
output voltage across the output terminals when the output is set to the rated current
level. Including the voltage drop in the load cables, the RMX output voltage must not
exceed the maximum output voltage with rated output current.
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—  No load—Refers to a resistive load that, when the rated output current flows, makes
the voltage drop to 10% of the maximum output voltage with rated output current or
1 V whichever is higher.

*  The specifications of the RMX programmable power supply apply to the rear panel output

terminals.
RMX-4120/4121/4122/4123
AC Input
Nominal input rating..........ccceceeveereereneenenene 100 to 240 VAC, 50 to 60 Hz, single phase
Input voltage range 8510265 VAC
Input freqUeNCY ...c.covvveerveieieeeeececeee 47 to 63 Hz
Current (MAX)!
100 VAC ..o 10.5 A
200 VAC ..ot 525 A
Inrush Current (MAX)2.......cocoveveveeeeeeeenennns 70 A peak or less
Power (MAX) ..o 1100 VA
Power factor (TYP)! ......ccoovoveeeeeeeeeea 0.99 (input voltage: 100 V),
0.97 (input voltage: 200 V)
Efficiency (MIN)! .....cocooriieriireeeeeeens 74% or more

Hold-up time for power interruption (MIN)3....20 ms or greater

DC Output

Rating

Output voltage*
RMX-4120
RMX-4121
RMX-4122
RMX-4123

Output current
RMX-4120
RMX-4121
RMX-4122
RMX-4123 ., 35A

I With the rated load.

2 Excludes the charge current component that flows through the capacitor of the internal EMC filter circuit
immediately after the POWER switch is turned on (for approximately 1 ms).

3 For all loads, with 100 VAC input.
4 The maximum output voltage and current are limited by the maximum output power.
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OULPUL POWET ..o 750 W
Voltage
Setting range
RMX-4120 0to31.5V
RMX-4121 0to 84V
RMX-4122..cocoiiieiiiinieecinineiccens 0to241.5V
RMX-4123 .ot 0to 682.5V
Setting accuracy..........cccoeeeevereeeruereeennene +(0.05% of setting +0.05% of rtg)
Line regulation!
RMX-4120...ccccieeiieeieeeeeeeeeeeene +5mV
RMX-4121 +10 mV
RMX-4122... .. 225 mV
RMX-4123 +67 mV
Load regulation?
RMX-4120 +5mV
RMX-4121 +10 mV
RMX-4122 .o, +25mV
RMX-4123 i +67 mV
Transient response’
RMX-4120/4121...coiiieeeinee. 1 ms or less
RMX-4122/4123 ... 7 ms or less
Ripple noise
(P-p)*
RMX-4120 ..o
RMX-4121 ....
RMX-4122 .o
RMX-4123 i
(rms)®
RMX-4120/4121 ...cvovvviienanee 8 mV
RMX-4122 oot 25 mV
RMX-4123 i 60 mV
Rise time
Rated load.......ccccoeveinineincee 100 ms
No 10ad oo 100 ms

1 85 VAC to 135 VAC or 170 VAC to 265 VAC, fixed load.

2 The amount of change that occurs when the load is changed from no load to rated load (rated output
power/rated output voltage) with rated output voltage. The value is measured at the sensing point.

3 The amount of time required for the output voltage to return to a value within “rated output voltage + (0.1%
+10 mV).” The load current fluctuation is 50% to 100% of the maximum current with the set output voltage.

4 When the measurement frequency bandwidth is 10 Hz to 20 MHz.
5 When the measurement frequency bandwidth is 10 Hz to 1 MHz.
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Fall time!

Rated load
RMX-4120/4121 ..cooverererennnen 100 ms
RMX-4122 i, 150 ms
RMX-4123 ..o, 250 ms
No load
RMX-4120/4121 ..o 450 ms
RMX-4122 ..o 1500 ms
RMX-4123 i 3000 ms
Maximum remote sensing compensation voltage (single line)
RMX-4120 ... 15V
RMX-4121 oo
RMX-4122/RMX-4123 ......cecveuenne

Temperature coefficient (MAX)?
Current
Setting range
RMX-4120 .. 0to 78.75 A
RMX-4121 v, 0t0294 A
RMX-4122 oo, 0to 10.5A
RMX-4123 oot 0to3.675 A
Setting aCCUracy ........oceveeverveeeeneeeriecanens +(0.5% of setting +0.1% of rtg)
Line regulation
RMX-4120 ... +9.5mA
RMX-4121 oo, +4.8 mA
RMX-4122 oo, +3 mA
RMX-4123 oo, +2.35 mA
Load regulation
RMX-4120....
RMX-4121 ....
RMX-4122
RMX-4123
Ripple noise3
(rms)*
RMX-4120
RMX-4122
RMX-4122

! ‘When the bleeder circuit is on.

2 When the ambient temperature is within 0 to 50 °C.

3 When the output voltage is 10% to 100% of the rating. At the rated output current.
4 When the measurement frequency bandwidth is 10 Hz to 1 MHz.
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Display Function
Voltage display
Maximum display
RMX-4120/4121 99.99 (fixed decimal point)
RMX-4122/4123 ....999.9 (fixed decimal point)
Display accuracy........cceeceeeeeereeveeevennns +(0.2% of rdng +5 digits)

Current display
Maximum display
RMX-4120/4121/4122........ccveuveeee. 99.99 (fixed decimal point)
RMX-4123 ..o ....9.999 (fixed decimal point)
Display accuracy +(0.5% of rdng +5 digits)
Power display ..........ccocevevvveeeeeeeeeeeeeeen The PWR DSPL key lights in red.
Maximum display .........ccceceeereeieeerennnne 9999
Operation display
OUTPUT ON/OFF .....coceoviiiieenn Output on: OUTPUT LED lights green.

Output off: OUTPUT LED turns off.
The output is on and a protection function has
been activated: OUTPUT LED blinks orange.
CV operation... ....CV LED lights green
CC OPeration.......c..ceeueveerreeeenuecerennenenne CC LED lights red
Alarm Operation...........ceccevevererereeeenens ALM LED lights red when a protection function
has been activated.
ALM LED blinks red when the power limit
(POWER LIMIT) has been activated.
Remote Operation ...........c.cveeeeveeeeeereeeererenenne REMOTE LED lights green during remote control.
LAN operation..........c.ceccveverereennnen LAN LED lights or blinks depending on the
LAN communication status.
No fault status: Lights green.
Fault status: Lights red.
Standby status: Lights orange.
WEB identify status: Blinks green.

Key lock operation..........ccceceeeeerenenncnne LOCK LED lights green when the keys are
locked.
Preset memory .......cccceveeveneeenecneennne When a preset memory entry is being used,

the PRESET A, B, or C LED lights green.

I Press PWR DSPL to display the power on the ammeter. Each time you press this key, the display switches
between power and current.
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Protection Functions

Overvoltage protection (OVP).......ccccceeveenenne. Turns the output off, displays OVP, and lights
ALARM
Setting range!
RMX-4120 ... 3t033.6V
RMX-4121 oo 81089.6 V
RMX-4122.... ..231t0257.6 V
RMX-4123 ..o 65t0 728.0 V
Setting aCCUracy ......ccoeervereeeenieereenieennne +(1.5% of rtg)
Overvoltage protection 2 (OVP2)......ccccceveniene Turns the output off, displays OVP2,
and lights ALARM
Value (fixed)
RMX-4120 ... 36 V (120% of the rated output voltage)
RMX-4121 o 96 V (120% of the rated output voltage)
RMX-4122 o 276 V (120% of the rated output voltage)
RMX-4121 o 780 V (120% of the rated output voltage)
Overcurrent protection (OCP)?..............cccueve.ee. Turns the output off, displays OCP, and lights
ALARM
Setting range?
RMX-4120.... 751084 A
RMX-4121 oo 2.8t031.36 A
RMX-4122 .o ltoll.2 A
RMX-4123 ..o 0.35t03.92 A
Setting aCCUraCy ......ccoereeverveereereenieeennne +(3% of rtg)
Undervoltage limit (UVL) .....cccocoviiiiniinenn Output voltage cannot be set to a value less than

or equal to the UVL voltage
Setting range*

RMX-4120 ..o 0to315V
RMX-4121 (oo 0to 84V
RMX-4122 oo 0to2415V

RMX-4123 i 0to 6825V

1 (10% to 112% of the rated output voltage)

2 This does not protect against the discharge current peak that is generated from the capacitors inside the
RMX output section when the load is changed suddenly.

3 (10% to 112% of the rated output current)
4 (0 to 105% of the rated output voltage)
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Overheat protection (OHP)

Overheat protection2 (OHP2)

Fan failure protection (FAN)......cccccevirerenenne
Incorrect sensing
connection protection (SENSE)

Low AC input protection (AC-FAIL)

Shutdown (SD)

Power limit (POWER LIMIT)
Value (fixed)

Communication monitoring (WATCHDOG)...

Signal Output

Monitor signal output?
Voltage monitor (VMON)

Setting accuracy
Current monitor (IMON)

Setting accuracy.........coceeeeververeruenennes

Status signal output?
OUTON STATUS
CV STATUS
CC STATUS
ALM STATUS
PWR ON STATUS

RMX Programmable Power Supplies User Manual

Turns the output off !, displays OHP, and lights
ALARM
Turns the output off, displays OHP2, and lights
ALARM

Turns the output off !, displays FAN, and lights
ALARM

Turns the output off, displays SENS, and lights
ALARM

Turns the output off !, displays AC, and lights
ALARM

Turns the output off, displays SD, and lights
ALARM

Blinks ALARM

787.5 (approximately 105% of the rated output
power)

Turns the output off, displays DOG, and lights
ALARM

Selectable monitor voltage range: 0 to 5 V or
0Oto 10V

...2.5% of rtg

Selectable monitor voltage range: 0 to 5 V or
Oto 10V

2.5% of rtg

Turns on when the output is on
Turns on during CV operation

... Turns on during CC operation
... Turns on when an alarm has been activated

Turns on when the power is turned on

Use the CONFIG settings to specify what happens when a protection function is activated and the output
is turned off. You can select to turn the output on automatically when the problem that caused the alarm
is fixed (CF03: Auto) or to leave the output turned off when the problem that caused the alarm is fixed
(CFO03:SAFE). The specified protection operation is the same for the OHP, FAN, and AC-FAIL alarms.
You cannot make separate settings for the OHP, FAN, and AC-FAIL alarms.

8}

J1 connector on the rear panel.

w

J2 connector on the rear panel. Photocoupler open collector output; maximum voltage 30 V, maximum
current (sink) 8 mA; isolated from the output and control circuits; status commons are floating (withstand
voltage of less than or equal to 60 V); and status signals are not mutually isolated.
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Control Features

External control!
Output voltage control (VPGM)...............

ACCUTACY ..t
Output current control (IPGM).................

ACCUTACY ..t sieee
Output on/off control
OUTPUT ON/OFF CONT......ccccoruereueuennn

Output shutdown control
SHUT DOWN....cooviuiinieieniniereeeneereieens

Alarm clear control ALM CLR ................

Other Features

Master-slave parallel operation............c.cccceueee.

Series Operation? ..........ceeevvevevevevnnieneienenens

Preset memory ......cocceeerienienicniiniceeceee

Key lock

Multichannel (VMCB)
Between master unit and PC...................

SIave UNit ...ccveeeeiieeiecee e

' J1 connector on the rear panel.
2 Excluding the RMX-4123.

A-8
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0 to 100% of the rated output voltage.
Selectable control voltage range: 0 to 5 V or
Oto 10V

5% of rtg

0 to 100% of the rated output current.
Selectable control voltage range: 0 to 5 V or
0to 10V

5% of rtg

Possible logic selections:

Turn the output on using a LOW (0 to 0.5 V) or
short-circuit, turn the output off using a HIGH
(4.5 to 5 V) or open-circuit.

Turn the output on using a HIGH (4.5to 5 V) or
open-circuit, turn the output off using a LOW
(0 to 0.5 V) or short-circuit.

Turns the output off with a LOW (0 to 0.5 V) or
short-circuit.

Clears alarms with a LOW (0 to 0.5 V) or
short-circuit.

Including the master unit, up to four units (all the
same model) can be connected (excluding the
RMX-4123).

Up to two units (all the same model) can be
connected.

Up to three sets of the following settings can be
saved: the set voltage, the set current, the set
OVP, the set OCP, and the set UVL.

Locks the operation of all keys other than the
OUTPUT key.

LAN, USB, RS232C



Interface

Common specifications

Software protocol
Command language

RS232C
Hardware

Program message terminator
USB
Hardware

Program message terminator

Device class

LAN
Hardware

Communication protocol

Program message terminator

RMX Programmable Power Supplies User Manual

IEEE Std 488.2-1992

Complies with SCPI Specification 1999.0
Has a compatibility mode (switchable)!.
Genesys series made by TDK-Lambda.
N5700 and N8700 made by Agilent
Technologies.

DSC series made by Sorensen.

PAG series made by Kikusui.

Complies with the EIA232D specifications
(excluding the connector)

RJ-45 connector?

Baud rate: 1200, 2400, 4800, 9600, 19200,
38400, 57600, and 115200 bps

Data length: 8 bits, Stop bits: 1 bit,

Parity bit: None

No flow control

LF during reception, CR/LF during transmission

Complies with the USB 2.0 specifications.
Baud rate: 480 Mbps (high speed).

Socket B type

LF or EOM during reception, LF + EOM during
transmission

Complies with the USBTMC-USB488 device
class specifications

IEEE 802.3 100Base-TX or 10Base-T Ethernet IPv4,
RJ-45 connector?

VXI-11, HiSLIP, or SCPI-RAW

VXI-11 and HiSLIP: LF or END during
reception, LF + END during transmission
SCPI-RAW: LF during reception, LF during
transmission

I This setting does not guarantee compatibility with all measuring instrument application

software and drivers.

2 Category 5; use a straight cable.
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General
Weight
RMX-4120/4121 .o Approximately 8 kg (17.64 1b)
RMX-4122/4123 ..o Approximately 7.5 kg (16.53 1b)
Cooling method.........ccoeeervernineinineireeeee Forced air cooling using fan
Environmental conditions
Operating environment .............c.ccceeeeuenene Indoor use, overvoltage category II
Operating temperature ..............c.ceeeeeruenene 0to 50 °C (32 to 122 °F)
Operating humidity .........ccccoeveeerennenenne 20 to 85% rh (no condensation)
Storage temperature ..........c.ccevvereerereennens -10 to 60 °C (14 to 140 °F)
Storage humidity.......ccccoeveeereneeneinennn 90% rh or less (no condensation)
AUAE oo Up to 2,000 m
Pollution degree ............cccevvvevevereverevernnnes 21

Grounding polarity Negative grounding or positive grounding
possible?
Isolation voltage

RMX-4120/4121 +250 Vmax

RMX-4122 i +500 Vmax
RMX-4123 oo +600 Vmax
Withstand voltage
Between input and FG ..o No abnormalities at 1500 VAC for 1 minute
Between input and output
RMX-4120/4121/4122......c.cccveuvenee. No abnormalities at 2000 VAC for 1 minute
RMX-4123 i No abnormalities at 2250 VAC for 1 minute
Between output and FG
RMX-4120/4121 v No abnormalities at 1500 VDC for 1 minute
RMX-4122 ..o No abnormalities at 1600 VDC for 1 minute
RMX-4123 i No abnormalities at 2000 VDC for 1 minute
Insulation resistance
Between input and FG ... +500 Vdc, 100 MQ or more (70% or less)
Between input and output
RMX-4120/4121/4122.......cccveuveunee. +500 VDC, 100 MQ or more (70% or less)
RMX-4123 +1000 VDC, 100 MQ or more (70% or less)
Between output and FG
RMX-4120/4121/4122.......cccveeveuee. +500 VDC, 40 MQ or more (70% or less)
RMX-4123 ..o +1000 VDC, 40 MQ or more (70% or less)

I Pollution is addition of foreign matter (solid, liquid or gaseous) that may produce a reduction of dielectric
strength or surface resistivity. Pollution Degree 2 assumes that only non-conductive pollution will occur
except for an occasional temporary conductivity caused by condensation.

2 Confirm the RMX-4123 is not grounded when it generates greater than 600 V.
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Figure A-1. RMX-4120/4121/4122/4123 Dimensions
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© National Instruments | A-11



Appendix A Specifications

RMX-4124/4125/4126/4127

AC Input
Nominal input rating...........cceeceeerererververeennens 100 to 240 VAC, 50 to 60 Hz, single phase
Input voltage range ..........ceceeeeeeineeieeeeennnnes 8510265 VAC
Input frequency ......coevveveierienieeeieeeeeeenes 47 to 63 Hz
Current (MAX)!
100 VAC ...t 21 A
200 VAC ...t 105 A
Inrush Current (MAX)?.... 70 A peak or less
Power (MAX)? ..ovoviiieieeeceeeeeee e 2200 VA
Power factor (TYP)! ....cccovvvvieeieeeceee 0.99 (input voltage: 100 V),
0.97 (input voltage: 200 V)
Efficiency (MIN) .....coevevireeeceeeeeeeans 74% or more
Hold-up time for power interruption (MIN)?....20 ms or greater
DC Output
Rating
Output voltage*
RMX-4124.... .0to30V
RMX-4125 oo, 0to 80V
RMX-4126...ccmiiiriniciereieceninee 0to 230 V
RMX-4127 oo, 0to 650 V
Output current 4
RMX-4124
RMX-4125
RMX-4126
RMX-4127
OULPUL POWET .o
Voltage
Setting range
RMX-4124.... 0to31.5V
RMX-4125 oo, 0to 84V

I With the rated load.

2 Excludes the charge current component that flows through the capacitor of the internal EMC filter circuit
immediately after the POWER switch is turned on (for approximately 1 ms).

3 For all loads, with 100 VAC input.
4 The maximum output voltage and current are limited by the maximum output power.
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RMX-4126 0to241.5V
RMX-4127 0to 682.5V
Setting acCuracy........ocevevvereerereerereeneenenene +(0.05% of set +0.05% of rtg)
Line regulation'
RMX-4124 ..o +5mV
RMX-4125...ociiieieeeeeeeeeeene +10 mV
RMX-4126....cooieieeieeiceeeeieennn +25 mV
RMX-4127 oo +67 mV
Load regulation?
RMX-4124
RMX-4125
RMX-4126...
RMX-4127
Transient response3
RMX-4124/4125...ooceeieieeeieeine 1 ms or less
RMX-4126/4127 .o 7 ms or less
Ripple noise
(P-p)*
RMX-4124 ..., 60 mV
RMX-4125...cciiiieiireieriienn, 80 mV
RMX-4126....ocviiieirirerinennns 120 mV
RMX-4127 oo, 330 mV
(rms)?
RMX-4124/4125.......coovevvnen. 8§ mV
RMX-4126.....ccocoieiereierriennnn. 25 mV
RMX-4127 oo 60 mV
Rise time
Rated load........ccovvevvevieninenieienee 100 ms
N0 10ad ...oovevreiieieieieeee e 100 ms
Fall time®
Rated load
RMX-4124/4125.....ocoveuverene. 100 ms

o

85 VAC to 135 VAC or 170 VAC to 265 VAC, fixed load.

The amount of change that occurs when the load is changed from no load to rated load (rated output
power/rated output voltage) with rated output voltage. The value is measured at the sensing point.

The amount of time required for the output voltage to return to a value within “rated output voltage
+(0.1% +10 mV).” The load current fluctuation is 50% to 100% of the maximum current with the set
output voltage.

When the measurement frequency bandwidth is 10 Hz to 20 MHz.
When the measurement frequency bandwidth is 10 Hz to 1 MHz.
When the bleeder circuit on/off setting is on.
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RMX-4126
RMX-4127
No load
RMX-4124/4125 ..o 800 ms
RMX-4126
RMX-4127
Maximum remote sensing
compensation voltage (single line)
RMX-4124 ..o, 15V
RMX-4125 ., 4V
RMX-4126/4127 .o 5V

Temperature coefficient (MAX)!.............. 100 ppm/°C (during external control)
Current
Setting range
RMX-4124 ..o 0to 157.5 A
RMX-4125 i 0to 58.8 A
RMX-4126 ... 0to21 A
RMX-4127 o 0to 735 A
Setting acCUracy?.........coevvveieeevrerereeeeenennns +(0.5% of set +0.1% of rtg)
Line regulation
RMX-4124 ..o, +17 mA
RMX-4125 it +7.6 mA
RMX-4126...coiiiininieiiinieieeennee +4 mA
RMX-4127 i +2.7 mA
Load regulation
RMX-4124 ..o, +35 mA
RMX-4125 oo +16.2 mA
RMX-4126...ccoiieiiinieiinieieeennee +9 mA
RMX-4127 oot +6.4 mA
Ripple noise3(rms)*
RMX-4124

RMX-4125
RMX-4126
RMX-4127
Temperature coefficient (TYP) !............... 100 ppm/°C

! When the ambient temperature is within 0 and 50°C.

2 For the RMX-4124 and RMX-4125, in the range of 1% to 100% of the rated current.
For the RMX-4127, in the range of 0.2% to 100% of the rated current.

3 When the output voltage is 10% to 100% of the rating. At the rated output current.
4 When the measurement frequency bandwidth is 10 Hz to 1 MHz.
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Display Function

Voltage display
Maximum display
RMX-4124 99.99 (fixed decimal point)
RMX-4125 ...99.99 (fixed decimal point)
RMX-4126 999.9 (fixed decimal point)
RMX-4127 oo 999.9 (fixed decimal point)
Display accuracy........cceeeeeeveereeveeevennns +(0.2% of rdng +5 digits)
Current display
Maximum display
RMX-4124.....cooviiiiieieeeeeeeeene 999.9 (fixed decimal point)
RMX-4125..... ....99.99 (fixed decimal point)
RMX-4126..... ....99.99 (fixed decimal point)
RMX-4127..... ....9.999 (fixed decimal point)
Display accuracy +(0.5% of rdng +5 digits)
Power display’ ........cccoeeieeriineieeeeiae The PWR DSPL key lights red.
Maximum display .........ccceeeererrecnenenenne 9999
Operation display
OUTPUT ON/OFF .....ccccoviiiiiininnn Output on: OUTPUT LED lights green.

Output off: OUTPUT LED turns off.
The output is on and a protection function has
been activated: OUTPUT LED blinks orange.
CV operation CV LED lights green
CC operation CC LED lights red
Alarm operation...........ccceereeererceeneenenn ALM LED lights red when a protection function
has been activated.
ALM LED blinks red when the power limit
(POWER LIMIT) has been activated.

Remote operation...........cceceeveeeeeeeenenenee REMOTE LED lights green during remote
control.
LAN operation..........c.ceccvevnrereennnen LAN LED lights or blinks depending on the

LAN communication status.

No fault status: Lights green.
Fault status: Lights red.

Standby status: Lights orange.
WEB identify status: Blinks green.

Key lock operation............ccecveeeveereeeennene. LOCK LED lights in green when the keys are
locked.
Preset memory .......coeevvevieeiieiieieieiennnne When a preset memory entry is being used,

the PRESET A, B, or C LED lights in green.

I Press PWR DSPL to display the power on the ammeter. Each time you press this key, the display switches
between power and current.
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Protection Functions
Overvoltage protection (OVP)

Setting range
RMX-4124

RMX-4125

RMX-4126

RMX-4127

Setting aCCUTACY .....vevvereereeeerereieienverveneeas
Overvoltage protection 2 (OVP2)

Value (fixed)
RMX-4124
RMX-4125
RMX-4126
RMX-4127

Overcurrent protection (OCP)!

Setting range
RMX-4124

RMX-4125 i

RMX-4126

RMX-4127 .o

Setting aCCUraCy ......c.ccveveeeveeeeneeneeneeneennens
Undervoltage limit (UVL)

Setting range
RMX-4124
RMX-4125
RMX-4126
RMX-4127

I' This does not protect against the discharge current

Turns the output off, displays OVP, and lights
ALARM

3t033.6 V (10% to 112% of the rated output
voltage)

810 89.6 V (10% to 112% of the rated output
voltage)

2310 257.6 V (10% to 112% of the rated output
voltage)

65 to 782 V (10% to 112% of the rated output
voltage)

+(1.5% of rtg)

Turns the output off, displays OVP2, and lights
ALARM

36 V (120% of the rated output current)
96 V (120% of the rated output current)
276 V (120% of the rated output current)
780 V (120% of the rated output current)

Turns the output off, displays OCP, and lights
ALARM

15 to 168 A (10% to 112% of the rated output
current)

5.6t0 62.72 A (10% to 112% of the rated output
current)

2t022.4 A (10% to 112% of the rated output
current)

0.7 to 7.84 A (10% to 112% of the rated output
current))

+(3% of rtg)

Output voltage cannot be set to a value less than
or equal to the UVL voltage

0t0 31.5 V (0 to 105% of the rated output voltage)
0to 84 V (0 to 105% of the rated output voltage)
0to 241.5 (0 to 105% of the rated output voltage)
010 682.5V (0to 105% of the rated output voltage)

peak that is generated from the capacitors inside the

RMX output section when the load is changed suddenly.
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Overheat protection (OHP)

Overheat protection2 (OHP2)

Fan failure protection (FAN)......cccccevirirenenne
Incorrect sensing
connection protection (SENSE)

Low AC input protection (AC-FAIL)

Shutdown (SD)

Power limit (POWER LIMIT)
Value (fixed)

Communication monitoring (WATCHDOG)...

Signal Output

Monitor signal output?
Voltage monitor (VMON) .......cccceeeuenee
Setting aCCUracy........oceeveeereeeeeennens

Current monitor (IMON)

Setting accuracy.........cocceeeevevenuenennes

Status signal output?
OUTON STATUS
CV STATUS
CC STATUS
ALM STATUS
PWR ON STATUS

Use the CONFIG settings to specify what happens

RMX Programmable Power Supplies User Manual

Turns the output off !, displays OHP, and lights
ALARM
Turns the output off, displays OHP2, and lights
ALARM
Turns the output off !, displays FAN, and lights
ALARM

Turns the output off, displays SENS, and lights
ALARM

Turns the output off !, displays AC, and lights
ALARM

Turns the output off, displays SD, and lights
ALARM

Blinks ALARM

1575.0 (approximately105% of the rated output
power)

Turns the output off, displays DOG, and lights
ALARM

Selectable monitor voltage range: 0 to 5 V or
Oto 10V

2.5% of rtg

Selectable monitor voltage range: 0 to 5 V or
0Oto 10V

2.5% of rtg

Turns on when the output is on

Turns on during CV operation

Turns on during CC operation

Turns on when an alarm has been activated
Turns on when the power is turned on

when a protection function is activated and the output

is turned off. You can select to turn the output on automatically when the problem that caused the alarm
is fixed (CF03: Auto) or to leave the output turned off when the problem that caused the alarm is fixed

(CFO03:SAFE). The specified protection operation

is the same for the OHP, FAN, and AC-FAIL alarms.

You cannot make separate settings for the OHP, FAN, and AC-FAIL alarms.

8}

J1 connector on the rear panel.

w

J2 connector on the rear panel. Photocoupler open

collector output; maximum voltage 30 V, maximum

current (sink) 8 mA; isolated from the output and control circuits; status commons are floating (withstand
voltage of less than or equal to 60 V); and status signals are not mutually isolated.
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Control Features

External control!
Output voltage control (VPGM)...............

Accuracy
Output current control (IPGM)

ACCUTACY ..ot

Output on/off control
OUTPUT ON/OFF CONT.....cccovvereennnee

Output shutdown control
SHUT DOWN....ooooviuiinieieiriereiieniereenens

Alarm clear control ALM CLR ................

Other Features

Master-slave parallel operation...........c.cccceeuee

Series 0peration? ............covvieeeurerireereesiseenenns

Preset memory ......ooceeveevieiienienieneeeeeee

Key lock

Multichannel (VMCB)
Between master unit and PC.....................
Slave Unit ........c.coveeveeeeeieeeeeieeeeereeere e

' J1 connector on the rear panel

2 Excluding the RMX-4127
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0 to 100% of the rated output voltage.
Selectable control voltage range: 0 to 5 V or
0to 10V

5% of rtg

0 to 100% of the rated output current.
Selectable control voltage range: 0 to 5 V or
0to 10V

5% of rtg

Possible logic selections: Turn the output on
using a LOW (0 to 0.5 V) or short-circuit, turn
the output off using a HIGH (4.5 to 5 V) or
open-circuit. Turn the output on using a HIGH
(4.5 to 5 V) or open-circuit, turn the output off
using a LOW (0 V to 0.5 V) or short-circuit.

Turns the output off with a LOW (0 to 0.5 V) or
short-circuit.

Clears alarms with a LOW (0 to 0.5 V) or
short-circuit.

Including the master unit, up to four units (all the
same model) can be connected.

Up to two units (all the same model) can be
connected.

Up to three sets of the following settings can be
saved: the set voltage, the set current, the set
OVP, the set OCP, and the set UVL.

Locks the operation of all keys other than the
OUTPUT key.

LAN, USB, RS232C



Interface

Common specifications

Software protocol
Command language

RS232C
Hardware

Program message terminator
USB
Hardware

Program message terminator

Device class

LAN
Hardware

Communication protocol

Program message terminator

RMX Programmable Power Supplies User Manual

IEEE Std 488.2-1992

Complies with SCPI Specification 1999.0 Has a
compatibility mode (switchable)!.

Genesys series made by TDK-Lambda.

N5700 and N8700 made by Agilent
Technologies.

DSC series made by Sorensen.

PAG series made by Kikusui.

Complies with the EIA232D specifications
(excluding the connector)

RJ-45 connector?

Baud rate: 1200, 2400, 4800, 9600, 19200,
38400, 57600, and 115200 bps

Data length: 8 bits, Stop bits: 1 bit,

Parity bit: None

No flow control

LF during reception, CR/LF during transmission

Complies with the USB 2.0 specifications.
Baud rate: 480 Mbps (high speed).

Socket B type

LF or EOM during reception, LF + EOM during
transmission

Complies with the USBTMC-USB488 device
class specifications

IEEE 802.3 100Base-TX or 10Base-T Ethernet IPv4,
RJ-45 connector

VXI-11, HiSLIP, or SCPI-RAW

VXI-11 and HiSLIP: LF or END during
reception, LF + END during transmission
SCPI-RAW: LF during reception, LF during
transmission

I This setting does not guarantee compatibility with all measuring instrument application

software and drivers.

2 Category 5; use a straight cable.
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General
Weight
RMX-4124/4125 ..o Approximately 9.5 kg (20.94 1b)
RMX-4126/4127 .o Approximately 9.0 kg (19.84 1b)
Environmental conditions
Operating environment .............c.ccceeevenene Indoor use, overvoltage category II
Operating temperature ..............c.ceeeeeruenene 0to 50 °C (32 to 122 °F)
Operating humidity .........ccccoeveverennenenne 20 to 85% rh (no condensation)
Storage temperature ..........c.cceveereereerennene -10 to 60 °C (14 to 140 °F)
Storage humidity 90% rh or less (no condensation)
AUAE oo Up to 2,000 m
Pollution degree ..........oceovvvereeiniecnreneenne 2
Cooling method.........ccoeereveinennineieeee Forced air cooling using fan
Grounding polarity.........ccceeevenerenenceieienne Negative grounding or positive grounding
possible!
[solation voltage
RMX-4124/4125 ..o +250 Vmax
RMX-4126 ..o +500 Vmax
RMX-4127 oo +600 Vmax
Withstand voltage
Between input and FG .........ccoceeene. No abnormalities at 1500 Vac for 1 minute
Between input and output
RMX-4124/4125/4126............cc...... No abnormalities at 2000 Vac for 1 minute
RMX-4127 .o No abnormalities at 2250 Vac for 1 minute
Between output and FG
RMX-4124/4125 .....ccocieiiicinne No abnormalities at 1500 Vdc for 1 minute
RMX-4126.... ..No abnormalities at 1600 Vdc for 1 minute
RMX-4127 .o No abnormalities at 2000 Vdc for 1 minute
Insulation resistance
Between input and FG .........ccoceeene. +500 Vdc, 100 MQ or more (70% or less)

Between input and output

RMX-4124/4125/4126 +500 Vdc, 100 MQ or more (70% or less)

RMX-4127 .o +1000 Vdc, 100 M€ or more (70% or less)
Between output and FG

RMX-4124/4125/4126.........ccuuc....... +500 Vdc, 40 MQ or more (70% or less)

RMX-4127 .o +1000 Vdc, 40 MQ or more (70% or less)

I Confirm the RMX-4127 is not grounded when it generates greater than 600 V.
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Figure A-2. RMX-4124/4125/4126/4127 Dimensions
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Safety

UL 61010-1

This product is designed to meet the requirements of the following standards of safety for
electrical equipment for measurement, control, and laboratory use:
IEC/EN 61010-1

CSA C22.2 No. 61010-1

Certification section.

Note For safety certifications, refer to the product label or the Online Product

Electromagnetic Compatibility

This product meets the requirements of the following EMC standards for electrical equipment

for measurement, control, and laboratory use:

« EN61326-1 (IEC 61326-1): Class A emissions; Basic immunity
EN 55011 (CISPR 11): Group 1, Class A emissions

FCC 47 CFR Part 15B: Class A emissions
ICES-001: Class A emissions

\f

AS/NZS CISPR 11: Group 1, Class A emissions

Note

In the United States (per FCC 47 CFR), Class A equipment is intended for use
Note

in commercial, light industrial, and heavy industrial locations. In Europe, Canada,
Australia, and New Zealand (per CISPR 11), Class A equipment is intended for use
only in heavy industrial locations.

Group 1 equipment (per CISPR 11) is any industrial, scientific, or medical
equipment that does not intentionally generate radio frequency energy for the
treatment of material or inspection/analysis purposes.

Note For EMC declarations and certifications and additional information, refer to
the Online Product Certification section.

CE Compliance Ce
This product meets the essential requirements of applicable European Directives as follows:
*  2014/35/EU; Low-Voltage Directive (safety)

*  2014/30/EU; Electromagnetic Compatibility Directive (EMC)
*  2011/65/EU; RoHS
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Online Product Certification

Refer to the product Declaration of Conformity (DoC) for additional regulatory compliance
information. To obtain product certifications and the DoC for this product, visit ni . com/
certification,search by model number or product line, and click the appropriate link in the
Certification column.

Environmental Management

NI is committed to designing and manufacturing products in an environmentally responsible
manner. NI recognizes that eliminating certain hazardous substances from our products is
beneficial to the environment and to NI customers.

For additional environmental information, refer to the Minimize Our Environmental Impact web
page at ni.com/environment. This page contains the environmental regulations and
directives with which NI complies, as well as other environmental information not included in
this document.

Waste Electrical and Electronic Equipment (WEEE)
E\/ EU Customers At the end of the product life cycle, all products must be sent to
a WEEE recycling center. For more information about WEEE recycling centers,
National Instruments WEEE initiatives, and compliance with WEEE Directive
2002/96/EC on Waste and Electronic Equipment, visit ni . com/environment/

weee.

BFERFREREHEE DL (PE ROHS)

@@ PEZER National Instruments £ B H 145 K77 i BTSSR L8 T4 Tde 4
(RoHS). XT- National Instruments H'[E RoHS A #IPEE E, #E % ni. com/
environment/rohs_china. (Forinformation about China RoHS compliance,
gotoni.com/environment/rohs_china.)
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Troubleshooting

This appendix lists a few troubleshooting situations and their corresponding solutions.

If none of the items apply to your case, we recommend that you initialize the RMX
programmable power supply to its factory default settings by holding down the SHIFT +
LOCAL keys while turning the power switch on. If this does not correct the problem, contact
National Instruments.

The Power Does Not Turn On

The RMX programmable power supply does not operate when the POWER switch is
turned on.

Is the power cord broken? Exchange the power cord with a new one.

Is the power cord connected correctly? Connect the power cord correctly.

No Output is Generated

No output is generated even when the OUTPUT switch is turned on.

Is the output voltage set to 0 V and the output current set to 0 A? Turn the knobs to set the output
voltage and output current to the required values.

Are you using an external contact to turn output on and off? Use the external contact to turn
output on. If not, set the external control parameter for turning output on and off to “off”
(CF09: oFF).

Even when the RMX programmable power supply is configured so that output is turned
on at power on, the output is turned off immediately after the power is turned on.

Has the overvoltage protection (OVP) function been activated? Limit the set output voltage
(CF15: on). If you do not limit the set output voltage (CF15: oFF), set the OVP to a value that is
higher than the set voltage.

Has the overvoltage protection2 (OVP2) function been activated? A voltage that is greater than
or equal to the rated output may be being applied to the RMX programmable power supply.
Check the voltage that is being applied.

Has the overheat protection (OHP/ OHP2) function been activated? The internal temperature is
abnormally high. Check the operating conditions. After you have removed the cause of the
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abnormal temperature, turn the power switch on. The air inlet may be clogged, or the fan may
be broken. Check them.

Is a shutdown (SD) signal being applied? Set pin 6 of the J1 connector to HIGH (4.5 to 5 V) or
open the pin, or eliminate the shutdown (SD) signal.

Unable to Set the Output Voltage or Output
Current Correctly

The output voltage cannot be set correctly.

Have you tried to specify a value that is higher than the OVP trip point? You cannot set the output
voltage to a value that is 95% of the OVP trip point or higher. Check the OVP trip point.

Have you tried to set a voltage value that is lower than the voltage value that is specified by
UVL? You cannot set the output voltage to a value that is lower than the voltage that is specified
by UVL. Check the voltage that is specified by UVL.

The output current cannot be set correctly.

Have you tried to specify a value that is higher than the OCP trip point? Y ou cannot set the output
current to a value that is 95% of the OCP trip point or higher. Check the OCP trip point.

Output is Unstable

‘When the output is on, turning the VOLTAGE knob or CURRENT knob results in
unstable output.

[s the operation mode switching from CV to CC or CC to CV? Change the setting (output voltage
or output current) that is limiting the output to a value greater than the present setting. If the
setting is at maximum, you must use a power supply that has a larger output voltage or current.
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The output voltage or output current fluctuates.

Are you using master-slave parallel operation? Compared to independent operation, the
performance degrades slightly during master-slave parallel operation.

Are the remote sensing cables and the sensing connectors connected? When you are not using
remote sensing, connect the sensing connectors in local sensing mode.

Are both the CV and CC LEDs turned on? If the output is oscillating when you are using remote
sensing, insert a capacitor across the load.

The circuit may be malfunctioning. Immediately stop using the RMX programmable power
supply, and have it repaired.

Do the sensing cables or load cables have poor contact, or are the cables broken? Turn the
POWER switch off, and check the wiring.

Does the load current have peaks, or is it pulse shaped? The peak values may be exceeding the
set constant current. Increase the set constant current or increase the current capacity.

The output voltage is offset from the voltage that the RMX programmable power supply
was generating when it was turned on.

Has 30 minutes passed since the power was turned on? Warm up the RMX programmable power
supply for at least 30 minutes.

Is the bleeder circuit set to oFF?

Is the bleeder circuit set to oFF? If the bleeder circuit is set to oFF, the voltage that was present
when the output was on will remain. Set the bleeder circuit to on.

Output Ripple is Large

The ripple sometimes becomes large.

Is the input voltage outside the range? Apply a voltage that is within the input voltage range.
The ripple increased when the RMX programmable power supply was installed in a
different location.

Is something nearby generating a strong magnetic or electrical field? Take measures such as
moving the RMX programmable power supply away from the field sources or twisting the
cables connected to the RMX programmable power supply.

The output ripple is large during external control.

Is there a large amount of external voltage noise? Take measures against noise.

The ripple increased when the load cable was changed.

Are the remote sensing cables connected? When you are not using remote sensing, disconnect
the remote sensing cables.
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ALARM LED Lights When the OUTPUT Switch is On

The ALARM LED lights when the OUTPUT switch is turned on.

Are the remote sensing cables and the sensing connectors connected? When you are not using
remote sensing, connect the sensing connectors in local sensing mode.

Are the polarities of the remote sensing cables connected in reverse? The polarities of the remote
sensing cables may be connected in reverse, or the ends of the cables may be shorted. Check the
load cables.

Are you using remote sensing with long load cables? Set up the environment so that the voltage
drop in each load cable is within the compensation voltage range. Refer to Appendix A,
Specifications, for details about how much voltage remote sense can compensate for.

Are you using external control with a loose control cable? Connect the cable correctly. Is the
external voltage excessive during external control? Apply the correct voltage.

Is the internal temperature too high? The overheat protection function has been activated. Check
the operating environment. The inlet may be clogged, or the fan may be broken.
The ALARM LED lights when the load is changed.

Is a large external voltage—such as that of a battery load—being applied? Is the actual output
voltage higher than the set voltage that is displayed on the panel? Is a special load connected?

The overvoltage protection function or the overcurrent protection function may have been
activated. Check them. The RMX programmable power supply may be overloaded. Check the
load.

Unable to Perform Panel Operations

Unable to perform panel operations.
Is the LOCK LED lit? Release the panel operation lock.

Is the REMOTE LED lit? Or is the RMX programmable power supply being controlled via the
RS232C, USB, or LAN interface? To control the RMX programmable power supply from the
panel, press the LOCAL switch to switch to local mode.

The RMX programmable power supply does not switch to local mode even when the
LOCAL switch is pressed.

Was a local lockout (llo) command sent through the communication interface? Send the
“SYST:LOC” communication command to clear the local lockout (llo) status.
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Unable to Perform Remote Control

Remote control through the communication interface cannot be performed.

Have you enabled the LAN interface in the CONFIG settings? Set the LAN interface parameter
(CF20) to "on". Also make sure that the Command language parameter (CF21) is set to "SCPi".

When the LAN interface is in use, the IP address cannot be obtained from the DHCP
server.

Is the LAN LED lit in orange or red? If it is lit in orange, the RMX programmable power supply
is waiting for a response from the DHCP server. If it turns red afterward, the RMX
programmable power supply may have timed out. Consult your network administrator.

Unable to Control Functions Properly

The bleeder on/off function does not work.

Are you using master-slave parallel operation or series operation? When using master-slave
parallel operation or series operation, set the bleeder on/off settings (CF11) of all connected units
to the same value.
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NI Services

NI provides global services and support as part of our commitment to your success. Take
advantage of product services in addition to training and certification programs that meet your
needs during each phase of the application life cycle; from planning and development through
deployment and ongoing maintenance.

To get started, register your product at ni . com/myproducts.

As a registered NI product user, you are entitled to the following benefits:
*  Access to applicable product services.
*  Easier product management with an online account.

*  Receive critical part notifications, software updates, and service expirations.

Log in to your MyNI user profile to get personalized access to your services.

Services and Resources

*  Maintenance and Hardware Services—NI helps you identify your systems’ accuracy and
reliability requirements and provides warranty, sparing, and calibration services to help you
maintain accuracy and minimize downtime over the life of your system. Visit ni.com/
services for more information.

—  Warranty and Repair—All NI hardware features a one-year standard warranty that
is extendable up to five years. NI offers repair services performed in a timely manner
by highly trained factory technicians using only original parts at a NI service center.

—  Calibration—Through regular calibration, you can quantify and improve the
measurement performance of an instrument. NI provides state-of-the-art calibration
services. If your product supports calibration, you can obtain the calibration certificate
for your product at ni.com/calibration.

*  System Integration—If you have time constraints, limited in-house technical resources, or
other project challenges, National Instruments Alliance Partner members can help. To learn
more, call your local NI office or visit ni.com/alliance.
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Appendix C

NI Services

Training and Certification—The NI training and certification program is the most
effective way to increase application development proficiency and productivity. Visit
ni.com/training for more information.

The Skills Guide assists you in identifying the proficiency requirements of your
current application and gives you options for obtaining those skills consistent with
your time and budget constraints and personal learning preferences. Visit ni . com/
skills-guide to see these custom paths.

NI offers courses in several languages and formats including instructor-led classes at
facilities worldwide, courses on-site at your facility, and online courses to serve your
individual needs.

Technical Support—Support at ni . com/support includes the following resources:

Self-Help Technical Resources—Visit ni.com/support for software drivers and
updates, a searchable KnowledgeBase, product manuals, step-by-step troubleshooting
wizards, thousands of example programs, tutorials, application notes, instrument
drivers, and so on. Registered users also receive access to the NI Discussion Forums
atni.com/forums. NI Applications Engineers make sure every question submitted
online receives an answer.

Software Support Service Membership—The Standard Service Program (SSP) is a
renewable one-year subscription included with almost every NI software product,
including NI Developer Suite. This program entitles members to direct access to

NI Applications Engineers through phone and email for one-to-one technical support,
as well as exclusive access to online training modules at ni . com/
self-paced-training. NI also offers flexible extended contract options that
guarantee your SSP benefits are available without interruption for as long as you need
them. Visit ni.com/ssp for more information.

Declaration of Conformity (DoC)—A DoC is our claim of compliance with the Council
of the European Communities using the manufacturer’s declaration of conformity. This
system affords the user protection for electromagnetic compatibility (EMC) and product
safety. You can obtain the DoC for your product by visiting ni.com/certification.

For information about other technical support options in your area, visit ni.com/services,
or contact your local office at ni.com/contact.

You also can visit the Worldwide Offices section of ni.com/niglobal to access the branch
office websites, which provide up-to-date contact information, support phone numbers, email
addresses, and current events.
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