NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES
POWER

The NEVO+600 series user manual has been prepared by the Vox Power design team to assist qualified
engineers in correctly implementing th@roduct and to achieve the best reliability and performance
possible.

All specifications are believed to be correct at time of publishing. Vox Power Ltd reserves the right to make changes tf @ayroducts and to change or improve any part of

the specification, electrical or mechanical design or manufacturing process without notice. Vox Power Ltd does not assume ality leatsing out of the use or application of
any of its products and of any information to the maximum extent permitted by law. Neense, express or implied, by estoppel or otherwise, to any intellectual property rights is
granted by this document or by any products of Vox Power Ltd. VOX POWER LTD DISCLAIMS ALL WARRANTIES AND REPRESENTANTYONSDWHETHER EXPRESS
OR IMPLIEDNCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF SUITABILITY, FITNESS FOR PURPOSE, MERCHANTABILITY AND NONINFRINGEMENT.
Please consult your local distributor or Vox Power directly to ensure that you have the latest revision before using theqtrantl refer to the latest relevant user manual for
further information relating to the use of the productvox Power Ltd products are not intended for use in connection with life support systems, human implantations, nuclear
facilities or systems, aircraftpacecraft, military or naval missile, ground support or control equipment used for the purpose of guidance navigation octibre of any aircraft,
spacecraft or military or naval missile or any other application where product failure could lead to lodieodr catastrophic property damage. The user will hold Vox Power Ltd
harmless from any loss, cost or damage resulting from its breach of these provisions.

NEV@B00+ series overview

The NEVG-600 switch mode power supply series offers trulprivalled power density, providing 600 W at25WAhn a 5” x 3”7 x 1U pack
ultimate power solutionfor system designers as they address the pressing demands for more power within less space. Providing multiple isolatetsoutpu
the series cary full UL60601 (NEWB00M only) and UL6095FNEVO+600S only$afety approvals.

The basic system consists of an input module together with up to fdully isolated output modulesSingle output modules have advanced remote
voltage and current programmindunctionality as standard. While dual output modules allow for up to eight fully isolated outputs.

The input module delivers up to 600 W of output power and has 4 slots, each capable of separately delivering up to 150 W, 200 mA medically
isolated has supply together with an AC_OK signal and a global inhibit signal that can disable all outputs simultaneously, comasdesdion all
models.

Output modules are available in a range of output voltages to suit all applications.

Single output modules vth voltage ranges from 1.5V to 60V, currents up to 25A and paralleling and series capability can result in a voltage range up
240V and a maximum current of up to 100 Amps from a single Nevo+600 configuration.

Dual output modules have a voltage rangesdim 1.5V to 15V and currents up to 5A with series capability.

By selecting the correct output modules, a custom power solution can be configured in a few minutes. This instantly availahen solution offers
industry leading power densitytotal system dficiencies of up to 89% and suits all types of applications including industrial, medical, aerospace, military
and telecoms.
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Part numbers andordering information

INPUT MODULES

Model Details
NEVO+600S | 600 Watt input stage with standard leakage current.
NEVO+600M | 600 Watt input stage with medical leakage curreand isolation requirements.
OUTPUT MODULES
Model Nominal voltage Rated current Rated Power Adjustment range Load regulation Line regulation OVP
0 Unused slots
1 5V 25A 125W 1.5V7.5V +50mV +0.1%Vnom 9V
2 12v 15A 150W 3V-15V +100mV +0.1%Vnom 18v
3 24V 7.5A 150w 9V-30V +150mV +0.1%Vnom 36V
4 48V 3.75A 150W 18\V58V +300mV +0.1%Vnom 66V
5 12V Dual 5A 75W x 2 3.3V-15VEach Ch +50mV +0.1%Vnom 22V
8 24V Dual 3.12%R 75W x 2 24V Each Ch +1OmV +0.1%Vnom 30V

PART NUMBERING SYSTEM

NEVOInput Factory Use
NEVO+600 | M - 1 1 2 3 - 0 0 0
Module
Product Type Use “0' for
S- Standard Blanking plates will be
M - Medical inserted at factory

Slot A— Output # i Slot D— Output # |
Slot B— Output # {

| Slot C—- Output # |
Our design team will assist with value add requirement if an application requires standard/stamdard accessories aron-nominal voltage
settings. Once approved, the factory will issue a 3 or 4 digit code for your specific configuration which can be used fatuak orders of the
same configuration. When ordering an input unit with no outputs inserted, simply orddf\XD+600S.
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Installation Notes

This power supply is intended for use within equipment or enclosures which restricts access to authorised personnel onlystfineions in this manual
and all warning labels on the product must be followezhrefully.

Safety
All power supplies must be installed correctly in a controlled environment which restricts access to any unauthorised pelrdBguipment and system
manufacturers must protect service personnel against unintentional contact with the outprminals.

Hazards
If series and/or parallel combinations of outputs exceed safe voltage and/or energy levels, the final equipment manufaotustmprovide appropriate
protection for both users and service personnel.

Health and safety
To comply with setion 6 of the health and safety at work act, a label that is clearly visible to service personnel must be placed on thedinpment,
which warns that surfaces of the power supply may be hot and should not be touched when the product is operating.

Fusing
The power supply has internal single pole fusing in the L (Live) line.

Servicing
The power supply contains no user serviceable parts. Repairs must be carried out by authorised personnel only. Gémtdeower Ltdfor further
information.

Cooling
For proper cooling of the power supply, the air intake and outlet must not be impeded. Allow 50 mm clearance at both ends andipnsiabling
appropriately.Avoid excessive back pressure in the general system or when using ducting to navigate hot air out cfygtem.

Earth terminal marking

To comply with the requirements of UL60950, EN60954L, IEC60950, CSA22.2 no. 60950,UL606041, EN6060L, EN61010, IEC60601, IEC6104D,
CSA22.2 no 601 where the incoming wiring earth is intended for connection as timain protective earthing conductor and where the terminals for such

a connection is not supplied on a component or subassembly such as a terminal block, the user shall add an appropbatelisplaying a protective

earth symbol in accordance with 60412-IEG5019 directly adjacent to the terminal. The label should be durable and legible and should withstand the 15s
rub test as per UL6095Q section 1.7.15.

Mounting
The unit can be mountecusing the bottom or side mounting points. Each mounting point accepts an M4 screw where the maximum penetration,
inclusive of 1.75 mm chassis thickness, should never exceed 4.00 mm. The maximum torque for the M4 sdé&hiis.

Other
1  To prolong the life of the unituse ina dust free environment.
1  If units are damaged during transit, contact your sales agent\Wox Powerand DO NOT apply power to the unit.
1  Always use adequately sized cables and ensure good crimp connections.
1  Use @ble supports to minimise stress on connectors.
1  Avoid excessive shock or vibration.

General installation parameters
1  Equipment class |

1 Installation categoryll

1  Pollution degree 2

1  Material group IlIb (Indoor use only)
1  Flammability rating 94V-2

1 IPrating IP10

1  RoHS compliance 2011/65/EU
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Theory of operation

The diagram below outlines the topology and major internal components of a fully assembled system. Four output slots arel@doand can be
populated by any combination obutput modules The remaining components in the block diagram are housed in timput module
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Theinput moduleis responsible for receiving the AC mains line voltage and converting it to an appropriate DC voltage whilst providing piaigoom

AC line disturbances and preventing excessive EMI emissions and current harmonics. Theatet® EMI filter attenuates high frequency current emissions
to levels below EN55022 class B. It also provides single pole fusing in the live conductor and protection from line distagbas outlined in EN61000.

Inrush current is controlled by a resigé element upon initial connection to the AC line. Once the internal capacitances have been charged, the resistive
element is bypassed to reduce losses.

Active Power Factor Correction (PFC) is used to ensure an accurate input current waveform with extriemvddarmonic content, exceeding the
requirements of EN61000. This stage also provides active input current limiting which prevents overloading of the inpuigidgenaintaining high
power factor.

The output of the PFC stage charges the helgp electiolytic capacitors which store enough energy to allow the system to continue operating during
minor line disturbances. These are the only electrolytic capacitors in the entire power supply and to further increase syditaility, long life and high
temperature capacitors are used.

A highly efficient zero voltage switching circuit is used to drive the medically isolated transformer from the-tipldapacitors. The output modules
connect to the transformer secondary and provide safe isolated poweratbigh performance synchronous rectifier power converter which is controlled
using the latest analog control technology to produce superior output performance in an extremely reduced size.

Input module operation

Startup & shut down

The NEVOr input modulesoperate from a universal input voltage range and start automatically upon application of adequate AC mains voltage
(>84Vrms). After a short delay, the global 5V bias supply starts and the ACOK signal goes high to indicate that the mbiagevie presentand input
stage is operating correctly. Once the ACOK signal is high, the output modules turn on and deliver power to the applicatids.| The power good
signals will indicate that the output voltages are within specification. The diagram below shogvadhmal start up/shut down sequence and gives typical
timings.
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

AC Mains
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Typical timing valuesij 300 ms,tj 50ms,t] 25ms, &) 15ms,4=5 ms (minimum), §j 100 ms

When the AC mains voltage is removed, the internal helgh capacitors wilsupply power to the load for typically 20 ms4tts) at maximum power. The
ACOK signal will go low at least 5ms before the output voltages fall below the power good threshold level. This allows plieadjon to prepare for the
impending loss of power. Té 5V bias supply will remain on for typadly 1@ms, after the output modules have turned off.

Hold-up

For short line distubances (<20ms), the output voltages will not be affected*. However, the ACOK signal may still go lcavrtdghat there is an
impending loss of output power. The ACOK signal will return to the high state once the unit has recovered from the disturbance.

*Qutputs that are adjusted above the holdip voltage as detailed in their respective datasheets, may experience a dipltage but never below the
hold-up voltage specified.

Idle power
The idle power of theNEVOr PSU is extremely low when compared to similar power supplies.

With the output modules enabled theunit typically only requires 28V with no output load. To reduce the idle power further the outputs can be disabled
using the global inhibit (GINH) pin. With the outputs disabled the utyipically requires less than 24/.

Over temperature Protection (OTP)
The input module is protectd from excessive temperatures by means of various internal sensors. If temperature thresholds are exceeded the entire unit
may latch off, with no ACOK warning. To+enable the unit the AC mains must be disconnected for approximately 2 minutes.
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Power deating
NEVG+600 units must always be operated within its stated operating limits. Equipment manufacturers and other users must take appraf@ratings
into account at all times when specifying a unit for the intended application. If in doubt contactrysales representative ovox Powerfor assistance.

Ther are two main deratings foNEVOr power supplies, temperature and input line voltage. Temperature deratings apply to both input and output
modules, while line deratings apply only to the input module

For temperature, the derating for both input and output modules is 2.5% (of maximum rated power) per degree Celsius abo¥& %0hile, for input line
voltage, the derating ér the input module only is 01436 (of maximun rated power) per volt below 1@/ms. These deratings can be calculated using
the following conditional equations;

Line Derating
Equation for line derating: 650
600 -
If Vin < 1D, 7 ss0 |
g 500
Pout = Prated*Line derating factor % A
' 450 |
= Prated*(2(0.007143(12-Vin)) g Derate at 4.28W per volt below 120V
& 400 -
Otherwise, 3 350
S 3001
Pout = Prated
250 ! ! ! ! ! ! ! ! !
80 100 120 140 160 180 200 220 240 260
Input Voltage (Vrms)
Equation for temp derating: Temperature derating
11
If temp > 50C, S
g " \
Pout = Prated*Temp derating factor 209 \
= Prated*(1(Temp-50)*0.025) S s
8 \
. T 07 Derateat 2. 5% per volt a/
Otherwise, E \
© 06
Pout = Prated £ \
S os
0.4 . . . . .
-30 -10 10 30 50 70
Temperature

Depending on the application conditions, one or both of théeratings may apply. Where both apply, the derating factors given above can be multiplied
together to obtain the total derating factor.

Example: What are the NEV®@600 input and outpu module deratings at 60°C at 1/ line?

Input power rating = Prated*line derating factor*Temp derating factor

Qutput power rating = Prated*Temp derating factor

Lire derating factor = (:(0.007143(126Vin)) = (:(0.007143(120100)) = 0.85714
Temperature derating factor = (:(Temp50)*0.05) = (:(60-50)*0.025) = 0.75

Input power rating = 600*0.8%7140.75 = 385.7W

Qutput 2 power rating = 150*0.75 = 112.5W
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Efficiency
The efficiency of the overall unit dependenton several parameters such as input voltage, load level and on toenbination of output modules. The
plots below shav typical efficiencies of a NEVAB00 over the full load and line voltage range and fitted with four of each type of output module, equally

loaded.
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An estimate of the efficiency for angarticular system may be obtained from these graphs using the procedure outlined in the example below.

Example: Estimate the efficiency of an NEVB00-1123at 160Vrms input and 100W load on each output?

1. Define load efficiencies for each output module #te specified load and 220V.
2. Define change in efficiency from 220Vrms to 160Vrms for each output module.
3. Sum the values from step one and two for each output module.

4. Calculate the average efficiency for the total system.

Details

1 €220 (Load chart) 0.84 0.84 0.87 0.87
2 A @20160)(Line chart) -0.01 -0.01 -0.01 -0.01
3 €= 2B+ [efico) 0.83 0.83 0.86 0.86
4 Eae= (+t€28 & 4 0.8%6
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Signalling

To reduce cabling in the engystem, all major input and output signals and the global 5V bias supply are wired to a single signals circuit that isextcess
through the connector (J2) located at the output side of the chassis as shown in the diagram below.

Pin Name Description
1 PGL Power Good

- Slot A
2 INHL Inhibit
3 P& Power Good

_ Slot B
4 INH2 Inhibit
5 P& Power Good

- Slot C
6 INH3 Inhibit
7 P4 Power Good

_ Slot D
8 INH4 Inhibit
9 GINH Global inhibit
10 ACOK AC mains signal
11 +5V Global 5V Bias
12 COM Common

All of the signals are referenced to the bias supply common rail (COM) and external control and/or monitoring circuits caasity powered and
interfaced to the PSU through this connector. The entire signals circuit is fully medically isolated and can be consid8Eldvaoutput. The table below
lists the isolation voltages.

Signals isolation voltages

Signals to Input 4000 Vac
Signals toChassis 250 Vdc
Signals to Output 250 Vdc

5V bias supply (Power)

A 5V bias supplythat can deliver up to 200mAs provided as standard on all units. This supply is available whenever the AC mains voltage is connected
and the input module isoperating correctly To ensure safety, the following abnormal conditions may cause the entire unit to latch off, which will disable
the 5V bias supply:

1  Over temperature of any part of the unit
1  Over voltage on the output
1 Internal over current (device failaj

AC mains signal (ACOK [Output])

An ACOK signal is provided to indicate to the user that the AC mains voltage is applied and the input module is operatingctlgr The output signal is
driven from an internal operational amplifier as shown in thelfwing diagram. Under normal operating conditions this signal gives a warning of 5ms
before the output voltage falls below the power good threshold. However, to ensure safety, the following abnormal condititmscause the entire unit
to latch off without an ACOK warning:

1 Over temperature of any part of the unit
1  Over voltage on the output
1 Internal over current (device failure)
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Power Good signals (PERG4[Output])

Each output module provides a power good (PG) signal to indicate when
the output voltage s above approximately 90% of the preset voltage for 10V Sv | +5V (11)
that module. Each PG signal on an output module is internally connected REG.
through an opto-isolator to the signals circuit, which buffers the signal

through a PNP transistor with a 10k pull down resistor,sh®wn. PG1 (1 )

. . _ +5V PG2 (3)
The LED on the front of each module gives a visual confirmation of the PG @ PG3 (5)
status. ® P64 (7)
Note that remote adjustments of the output voltage using the Vcontrol and > ACOK (10)
Icontrol pins do not change the PG signal threshold. The PG threshold is

always approximatly 90% of the voltage set with the manual opamp 4x10K
potentiometer.

ov COM (12)
Outputs

Output Inhibits (INHAINH4, GINH [Input])

The signals circuit provides four inhibit inputs to disable each output module individually and a fifth global inhibit i(@INH) to inhibit all modules
simultaneously. Each inhibit input is internally connected through an opigolator to the respective output modules. The basic internal electrical circuit
and timing diagrams are shown below. Typicallgrd&= 1 00 p s ona® ths. t

To inhibit eachoutput module individually, GINH should be connected to COM, and 5V applied to the appropriate input INH1/2/3/4. To stanutadlit
outputs inhibited and then enable them individually, GINH should be connected to +5V, then pull down the appropriate ifpktl{2/3/4. If GINH is left
unconnected, then INH1/2/3/4 will all beave as global inhibit inputs.e. 5V onany INH input will disable all outputs.

GINH (9)
Vout

8x10K

PO INH1 (2) Lorr | ton
INH2 (4)

N — INH3 (8)
INH4 (8) Inhibit
COM (12)
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

SingleOutput module operation

Parameter OP1 OP2 OP3 OP4
Viom (V) 5 12 24 48
Power profile Vv (V) 1.5 4.5 9 18
The power profile diagram below is soltage/current plot that together with the Vuax (V) 7.5 15 30 58
associated table provides details of the main features of the currently available outp Vove (V) 9.5 17 32 62
modules. IraTeD(A) 25 15 7.5 3.75
loce (A) 27.5 16.5 8.25 4.125
Vhiccur(V) 1 2 4 4
Vo Iriccur(A) 22 13.2 6.6 3.3
| Praten(W) 125 150 150 150
Vi \ . Peeak(W) 187.5 225 225 217.5
J )
S Vo e, Output voltage adjustment
§ — Each output can be adjusted within the range aescribed in
1 § ‘g | . the table above or in the datasheet. Voltage adjustment can be
7 3|z Hiccup & & achieved by two methods;
1 Vi B B
1 - Viceue 1. Manual potentiometer adjustment
. e — WCCUD Using the manual adjust potentiometer, the preset output

voltage (\sey) of each output module is adjustable over the
entire range of Vuin to Vwax as specified in the power profile table above. A clockwise rotation of the potentiometer results in an increase of the output
voltage while an anticlockwise rotation results in a decrease of the output voltage.

2. Remote voltage progamming
Using remote voltage programming, the output voltage may be adjustégyond the Viin and Wuax range specified in the power profile table above.
However, certain precautions must be taken to ensure cianfornoedetadsper at i o

Over Voltage Protection (OVP)

In the event of an output nedule fault, the modules are protected against excessive output voltages. This is implemented as a fixed voltage threshold
(Vove, in the table above) and if the output voltage exceeds this threshold the entire chassis will be latched off. To resumatiopesf the unit,

disconnect the AC input voltage for 2 minutes, remove the faulty output module and reconnect the AC input voltage.

Note that no warning is given on the AC_OK signal for faults of this type.

Over Current & Short Circuit Protection (OCP & SCP

For increased safety and reliability all output modules in tN&VOseries have over current and short circuit protection. The over currtmeshold is

typically set at 16 of the rated current and has a constant current, straight line characteristat teduces the output voltage as the load resistance
decreases. If the output voltages falls below the hiccup voltage thresholddddg the module enters short circuit protection mode. In this mode the

output module uses a hiccup scheme to reduce systdosses and potential damage. When in this mode, the output will be enabled for approximately 3%
of the time, disabled for 97% and will attempt to restart at approximately 125 ms intervals. The module remains in thisistiithe short circuit conditio

is removed, at which point the module returns to normal operation.
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Reverse Current Protection (RCP)

The standard output modules use synchronous rectification in the output stages to achieve high efficiency and as a resoilitthes can both source
and sink current. The sink current is internally limited to approximaté$o of the maximum rated current. However, in applications where the output
modules are connected to external power sources such as batteries or other power supplies certain precautiost be observed to prevent damage to
the unit.

The outputs should never belirectly connected to to external power sources without some form of reverse current protection such as an external diode
or controlled mosfet. If protection is not used, largeverse currents which will ultimately result in damage to the unit will occur, especially when the AC
mains is disconnected.

Output module Average and Peak power

All modules have an average and peak power rating. The average power of each unit musll étrees remain belowt’ s s p e c. Hdweverdach i mi t
output can del i v e raverage pdwer raling %4 maximur of 5 seconds at 50% duty cycle, subject to the current limit not being exceeded
and subject to the overall average power drawbeing less than the specified average power rating (including any input derating due to temperature or
line voltage). The available peak power is a function of the output voltage and maximum current for each module. Full peedr® only possible when

the output voltage is adjusted to Max and the maximum current is drawn from the module. Note that both average and peak power ratings are subject to
the same temperature derating as the input module (derate by 2.5% per °C above 50°C), but are not sutgjexaty line derating.

Start up & Shut down 25 +24V
All outputs are designed to have a regulated monotonic staup with a rise time of
approximately 3 msas shown in the diagram right. The power good signal stays low until ** |
the voltage exceeds the power good thre
15
E, PG
o
Where multiple output modules are used, the default start up scheme is ratietric with s |
all outputs starting at the same time afiswn in the diagram right. External control
circuits may be used to implement tracking or sequenced start up if necessary.
o 1 2 3 4 5 @ 7 3 9 10 11
ms
+48V
The outputs arenot designed to start into a prebiased load and may discharge any
externally capacitance before beginning to ranthe output voltage up in the normal way.
At shutdown the outputs enter a high impedance state. Where no external load is present +24V
may take some time for the voltage to decay. When driving inductive loads, care must be
taken to limit the voltage at the otput terminals so as to prevent damage to the unit. 2y
.
+5\

Synchronisation
All output modules in the same chassis are synchronised. The typical operating frequency is 260kHz and paralleled/serii#sedllLnot produce beat
frequencies.
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Ripple and Noise
The ripple and noise figures stated in the datasheet are defined based on a standard measuring method. To obtain the santies theusame test setup

must be used and care must be taken to eliminate any parasitic noise pickup. The diagram below showssd#ttie setup and also sources of noise

pickup.

V
+

50 Ohm coax soldered
directly across 1206 capacitor

Use twisted
pair <300mm

SCOPE

AC Coupling

Output
Module

LOAD

/ Ferrite to reduce 20M Hz. bandwidh
M agnetic pickup Terminate with conmoen mode noise
Minimise loop area 100nF ceramic 1206 + (not normally required)

10uF tantalunylow Z EL

V"._l
— )

Over Temperature Protection (OTP)
Each output module is protected against excessive temperatures. In the event of the internal temperatures exceeding séfeHeventire unit may be

latched off. To resume operation of the unit, disconnect the AC input voltage for 2 minutes, ensure eatembient temperatures are within
specifications and then reconnect the AC input voltage. Note that no warning is given on the AC_OK signal for faults tyftais

Transient response
The NEVOoutput modules have been especially designed to have highiabilityand to achieve this all electrolytic capacitors have been eliminated from

the design. Due to this, high dynamic load transients can cause relatively high voltage deviations at the output and althbeghutputs have a very high
loop bandwidthwi t h typi cal recovery times of | ess than 100ps, the voltage

An example application is detailed in the diagram below and shows typical responses at the terminals of the output modulatdhd load.Notice that
the voltage deviation due to cable inductance exceeds the module response and hence a capacitor located at the module tésmiitizhave little effect
at the load. The optimum solution is to locate a low impedance electrolytic capacitor atlte which will eliminate the inductive cable drop and also

reduce the typical voltage deviation at the module.

R )
S+

V+
Output
Module

Twisted power cables (Length <= 0.5m)

LOAD

Measurement atA& B
(With EL CAP)

Measurement at B
(No EL CAP)

Measurement atA
(No EL CAP)

wVolts
W Vols
s Volts

ms ms ms

AdvancedSingle Qutput module features
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AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Remote voltage programming (External voltage control)
The output voltage of the module can be adjtied using an external voltage source connected between the COM and Vcontrol pins on the signals
connector J5 as shown below.

In this configuration the output voltage will follow thgypical equation below,

Vo = Vset((1.8Vctrl) / 0.6), where Vset is thmanual preset voltage of the module.

Output voltage control

Signals a5

=
+—12v s \
Vcontrol §§ 15
1k + 5 1

Vetrl . \
com '0 - N

0 0.5 1 1.5 2

Vcontrol

The output voltage can be controlled from 0% to 300% of the preset voltage using this control method. However, care mustkes tto ensure the
output voltage does not exceeed the OVP level, as this is considereshfiety hazzard and will latch the entire unit off. To determine the level of control
voltage that will trigger OVP, insert Vovp into the equation above.

Example: Vovp = 9.5V, Vset =5V,

=> Vctrl = 1.8 (Vovp*0.6/Vset) = 0.66V

Hence, Vctrl should newvefall below 0.66V, otherwise OVP may latch the entire unit off.

Alternatively, by manually adjusting the output voltage to less than™.tg the OVP voltage ensures that OVP can never be tripped by remote voltage
control.

Also, remote adjustment of the otput voltage using the Vcontrol pin does not affect the preset power good threshold. Hence, remotely adjusting the
output voltage below 0.9*Vset will cause the power good signal to go low.

Where tight voltage adjustment tolerances are required, it is rewmended to use external circuitry to provide closed loop control of the Vcontrol pin.
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AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Remote current programming (External voltage control)
The output current limit of the module can be reduced using an external voltage source connedtetiveen the COM and Icontrol pins on the signals
connector as shown below. In practice this also means that the output can be used as a modulated or constant current source.

Signals Output current control

1.4

1.2

0.8 /
0.6 /

0.4 /

. yd

0 0.5 1 15 2

Icontrol

+ 4k7 +
Vetrl

Output current
(normalised to Irated)

iout cOM

Control voltage

In the diagram above, Vi_out is an internal voltage source that is proportiomeatite internal inductor current ancapproximatesthe equation,

Vi_out= 0.6 + (lout/(Irated*1.25)), where Irated is the maximum rated current for the module.

In this configuration the output current limit wikhpproximatethe following equation,

limit = (Vctrk0.6)*lated*1.25 where fated is the maximum rated current for the module.

It is not possible to increase the maximum current limit of the module, armhtrol voltages (Vi) exceeding 1.53 V will have no effect on the current limit.
When using an output module as a modulated current source, the output voltage should be manually adjusted to the maximunwilidie required by
the application and this Wi be the upper voltage limit. Once the load is connected, the output current can then be modulated by applying a control

voltage as described above.

Note that the powergood threshold level is fixed and defined by the manually preset voltage. Hence,enthié output module is limiting or malulating
the output current the PGsignal may go low.

Where tight current adjustment tolerances are required, it is recommended to use external circuitry to provide closed laupotof the Icontrol pin.

Output current measurement

The output current of the module can be measured using th@#trol Signal. If this pin is unloaded its output voltage will follow the equation,

Vi_out= 0.6 + (lout/(Irated*1.25)), whererdied is the maximum rated current for the maodle.

Signals

Signals /

lcontrol
+ 4k7 + 4K7 Icontrol

Vetrl
iout COM iout cCOM

Note that the kontrol OUtput voltage is representative of the internal inductor current not the actual load current. However, this will only Aavefluence
during dynamic eventslt is recommended to add an external amplifier (as shown abovi)leshen using thedontrol Signal to measure the output current

as loading the dontrol Signal, even with microamps can cause the current limit to be reduced. If it is required to measure the output current gondtdbe
output current limit simultaneouly, this can be achieved by using a clamp circuit instead of a voltage source to adjust the current limit, while contiruing t
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use an amplifier to measure the output current. An example circuit is shown above right. In this cagevW control the curent limit while the amplified

lcontrol Signal will provide a measurement of the output current.

Remote sensing

Remote sensing is available on all output modules and can be used to compensate for any voltage drop in the main powerldedgisen the power
supply and the load. To implement remote sensing connect the positive sense pin (S+, connector J5i# fmsiive side of the remote loadand the
negative sense pin ($connector J5.1) to thaegative side of the remote loadThe voltage will be regulated at the points where the sense cables are
connected.

) —

S+ Twisted sense cables
\V+ ----------------'_
Output Twisted power cables
Module LOAD

PEEEETEN

Active protection against worn out power cables or eidental power cable removal is provided and prevents damage to the unit in each case. An internal
circuit measures the voltage between S+ to V+ and 8 V-, when this voltage exceeds the thresholds specified in the datasheet, the output voltage is
reduced to benign levels. During system design, care must be taken to ensure power cables have a sufficiently low voltage dr@xiatum load current

to ensure this protection does not activate unintentionally.

In systems where remote sensing is not used, thgtput voltage at the power terminals will be slightly higher than that at the sense terminals. This voltage
difference is termed, open sense offset and occurs due to internal bias currents in the sensing circuit. Factory set esigs aiith the senseables
connected unless otherwise specified.

Local Bias supply

A local nonisolated +5 V bias supply is provided on each output module (+5 V on J5.6, referenced to COM on J5.5). This supply is ihtengawver
interface circuits for monitoring anaontrolling the output modules, such as amplifying the current output signal as described eailiee. output can
supply up to 1A maximum, and exceeding this can damage the unit.

Also, as COM is connected to an internal voltage thaN©T equivalent toS- or V-, particular attention must be given to grounding issues when
interfacing COM to any control circuit in the application. Connecting COM to@ V- may result in damage to the unit.
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Series Connectedutputs

NEVOoutput modules of the same type can be seriesed in any number to achieve higher output voltages, even across multiple ¢fdssfsllowing
instructions must be followed for output modules configured in this manner.

WARNING!
Energy and voltage hazards may arise when individual modules are seriesed.
See the Safety section for more details.

WARNING!
When modules are seriesed, their inhibit lines (J2), if used, should be paralleled.
Inhibiting seriesed modules individually may cause damage

Isolation to ground
Care must be taken not to exceed the output module isolation to chassis ground when seriesing outputs. Each output is cat28(f volts maximum
between each output terminal and chassis ground. Exceeding this voltage may damage the unit.

Remote sensing

For seriesed modules, remote sensing is achieved by connecting the upper most positive sense terminal (S+) and the loweregasve sense terminal
(S) from the series of modules to their respective load regulation points. All inner sense terminals isghies must be daisy chained, S+ te 8om the
first module in the series to the last module in the series. An example of two seriesed modules is shown below.

)

Output V+ ] Twisted sense cables

Module 2 V- |||||||||||III
S+
Output V4

Module 1 V-

LOAD

—

Seriesed remote voltage/current control

Remote voltage and/or current control ipossible with seriesonnected output modules using the advanced-¥ontrol and

I-control functions as described earlier. However, individual control of each module can be complex as the various contrah&dsrare referenced to the
positive output of thepreceding module and require the use of multiple isolated control voltages to attain control over the full voltage rangprdntice,
individual control of each module is rarely required and a more straightforward method is to control all outputs simetiasly with a single control

voltage. With NEVO output modules this is achieved with the use of the Nevo Series Tracker Interface, the datasheet for this intedaa#able from the
Vox Power website i.evww.\ox-power.com By using the series tracker interface all modules in a series can be controlled by a single control voltage that
can be referenced to the COM (J5.5) pin on any module.

SELV precautions
Where series combinations of output modules exceed 60the output can no longer be considered SELV (Safety Extra Low Voltage) and hence the final
equipment manufacturer must provide suitable protection for both users and service personnel.
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Paralleled outputs

NEVOsingle typeoutput modules of the sametype can be paralleled in any number within the same chassis to achieve higher output currents.
When paralleled, the outputs can operate in two distinct modes, Normal parallel mode or Share parallel mode.

WARNING!
Energy hazards may arise when individual modules are paralleled.
See the Safety section for more details.

WARNING!
When modules are paralleled, their inhibit lines (J2), if used, should also be paralleled.
Inhibiting paralleled modules individually may cause dama ge

Normal parallel mode
For normal parallel mode, the positive power cables should be connected together and the negative power cables should becmutogether. No
other connections are required

Output Module ( Output Module ] Output Module A A
A B (53 E— AR —, E 7777777 Vb
| ——————— Ve [ImaxC
S+ V+ V- S- letrl S+ V+ V- S- lctrl S+ V+ V- S- lctrl |
l
Q ImaxB @
S | g
| <
+ - |
ImaxA
LOAD
In this mode the highest adjusted output module will Amps
supply all of the |l oad cur

reached. If the load demand exceeds this level the output voltage will drop to the level of the next highest adjusted maahalé¢hat module wil begin to
supply the load current while the first module continues delivering full current. This process repeats for the total nunfilparaleled modules. The
diagram aboveshows the VI curve for such a system.

For best output voltage stability, the oput voltages of each paralleled module should be adjusted as close as possible.

Output modules that are not delivering current will typically sink a small amount of current from the other outputs, buttiisiot exceed-6% of each
modules maximum ratecturrent.

Typically, system reliability is reduced in this mode as the higher adjusted modules will do most of the work with the doljusted modules only
delivering current during peak load demand.
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Share parallel mode
In Share parallel mode, theutputs are paralleled as before and the Icontrol pin for each module is connected together as shown in the diagram below.

Output Module
A

Output Module
B

Output Module
c

S+ V+ V- S- letrl S+ V+ V- S- lctrl S+ V+ V- S- lctrl

| ! |

ImaxC

ImaxB

Volts

Amps

ImaxA

yo

LOAD

ImaxA ImaxB ImaxC
Connecting the Icontrol pins together forces all the Amps
outputs to deliver the same current, ensuring that
the system reliability is mamised and the work load is distributed evenly across all paralleled modules.

In this mode the lowest adjusted output module will determine the actual output voltage and all higher adjusted outputsedillce their voltage. There
may be a small amount o€irculating current betveen the modules, approximately% of the maximum rated current for each module.

The current output signal (Icontrol) can still be used to measure the output current but it must be scaled by N, wherehld rsumber ofparalleled
modules.

WARNING!
Care must be taken to avoid differential voltages between the negative power output terminals of the
paralleled modules as this can cause errors at the control pins. To avoid this, it is recommended that a low
impedance connection be made between the negative power terminals close to the PSU output and cables
then connected from this common point to the load.

Paralleling across multiple chassis

Paralleling across multiple chassis is not possible without external protection (such as external diodes or controlled MPD®FEdvent circulating
currents between each chassis. Failure to provide such protection may result in damage to the unitssu€®iox Fower for details on how best to
implement such applications.

Where units are paralleled across multiple chassis, the outpateach chassisvill nat be synchronised and the peak to peak output ripple may contain
beat frequencies in the audio spectrum
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Parallel remote sensing

Remote sensing can be used as normal with paralleled modules. The sense lines (S+ afrdr8 each of the output modules shod be connected
together, S+ to S+, and Sto S as shown below. This should be done close to the power supply output and a single pair of cables brought from these
sense lines to the load. Keeping cable lengths to a minimum and using twisted pairs whecessary will help reduce noise pickup in the sense lines.

Output Module | [ Output Module | [ Output Module
A B 53
S+ V+ V- S- lctrl S+ V+ V-S- lctrl S+ V+ V- S- lctrl
1 9 _ T |
& = T
+ -
LOAD

N+1 configurations

When using N+1 redundant configurations, a suitably rated diode (or controlled MOSFET) must be used on each output to peedentice failure from

causing a system failurédowever, the diode introduces voltage drops between the supply and the load that significantly degrade the load regulaton. T
counteract this, the remote sense ks canbe used to regulate the voltage at the load as shown below.

S+ |—

Output Module v bt
1

[

LOAD

= J

Output Module Ve N— \
2

Typically this configuration can damage the internadense resistors used withinmower supply.However, he NEVOoutputs have integrated protection

to prevent this type of damageand are completely N+1 compatible without any additional exterqabtection circuitry. Note that only the positive sense
terminal is protected and diodes should be used in the positive connection only.
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Paralleledremote voltagefurrent adjust

Remote volage programming with paralleled outputs can be achieved by simply joining albMrorand COM pins together and applying the external
control voltage between COM and ¥bntrow

Remote current programming with paralleled outputs can be achieved by joinalbkontroiand COM pins together butdirectly applying an external
control voltage would override the current share signal and force the outputs to operate in normal parallel modstead it is required to clamp the
lcontrRoLDUS Vvoltage using a circuimilar to that shown below.

Signals +

+ 4K7 Icontrol

Vetrl
fout cCOM
It isnot recommended to use remote voltage/current programming in normal parallel mode.
a =
V+
Output Module
1 lout
Vtrim [—— 4
COM|—
- J
LOAD
' B
V+ A
Output Module i
2 lout lout
Vtrim Vtrim
COM [—& cOoM
- J

WARNING!

Care must be taken to avoid differential voltages between the negative power output terminals of the
paralleled modules as this can cause errors at the control pins. To avoid this, it is recommended that a low
impedance connection be made between the negative power terminals close to the PSU output and cables
then connected from this common point to the load.
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Dual Output module operation

Power profile

The power profile diagram below is a voltage/current plot that together with the associated table provides details of the features of thecurrently

availabledual output modules.

TVove

Vpaa Parameter OP& OP8
Channel Top Bottom Top Bottom

1 Viowm (V) 12 12 24 24

E” Vion Vi (V) 3.3 3.3 . -

s sl Vinax (V) 15 15 - -
I, g " Vove (V) 22 22 30 30
N £ = lraren(A) 5 5 3125  3.125

locp (A) 6.5 6.5 4.5 4.5
. . ‘ ‘ Praten(W) 75 75 75 75
current * Specifications are for updated OP5 modules. Serials beginning with
LI8XXXXXXXXX.

Output voltage adjustment

Each output can be adjusted within the range as described in the table above or in the datasheet. Voltage adjustment cashleved usingthe manual
adjust potentiometer, the preset output voltage €¢) of each output module is adjustable over the entire range ofiNto Vuax as specified in the power
profile table above. A clockwise rotation of the potentiometer results in an increase of the output voltage while anctottkwise rotation results in a
decrease of the output voltage.

Remote voltage programming is not availablen dual output modules.

Over Voltage Protection (OVP)

In the event of an output module fault, the modules are protected against excessive output voltages. This is implementefixasl aoltage threshold
(Vovp, in the table above) and if the output voltag exceeds this threshold the entire chassis will be latched off. To resume operation of the unit,
disconnect the AC input voltage for 2 minutes, remove the faulty output module and reconnect the AC input voltage.

Note that no warning is given on the AC_Os{gnal for faults of this type.

Over Current Protection (OCP)

For increased safety and reliability all dual output modules in the NEVO series have over current protection. The overt¢hresiold is typically set at

130% of the rated current and has &ybrid constant current hiccup mode characteristidf the load current exceeds thé&cp thresholdthe unit will initially

hold the current constant at the OCP level by reducing the output voltage. However, should the load be increased furthethenolutput voltage fall

bel ow approximately 70% of i t’ s The eutputpilrenmin off far &certain period and thén latterapt tb restalittie i ¢ ¢ u p
module remains in this state until the over load condition is removed, at whichrpdhe module returns to normal operation.

Note that hiccup mode current limit schemesan cause startugissues in certain circumstances where load currents plus any capacitive charging currents
exceed the current limit. For reliable designs the user should ensure the worst case measured startup current does not 888éed the rated current.

Reverse Cuent Protection (RCP)
Nevo Dual output modules use synchronous rectification in the output stages to achieve high efficiency and as a result the outputtasource and
sink current. The sink current is internally limited to approximateéd9o of the maxmum rated current.

Dual output modulesshould never bedirectly connected to to external power sources without some form of reverse current protection such as an
external diode or controlled mosfet. If protection is not used, large reverse currents whitthultimately result in damage to the unit will occur, especially
when the AC mains is disconnected.
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Start up & Shut down
All outputs are designed to have a regulated monotonic staup with acontrolled rise timewhich is specified in the datashe€ethe power good signal
stays low until the voltagé or bot h outputs is with 9%5%e power good threshold range (=

Dualoutputs are designed to start into a préiased loadwithout causing any discharge.

At shutdown the outputs enter a high impedance s Where no external load is present it may take some time for the voltage to decay. When driving
inductive loads, care must be taken to limit the voltage at the output terminals so as to prevent damage to the unit.

Synchronisation
All dual output modules in the same chassis are synchronised. The typical operating frequency is 260kHz and seriesed units will not produce beat
frequencies.

Ripple and Noise

The ripple and noise figures stated in the datasheet are defined based on a standard measuring meffwdbtain the same results the same test setup
must be used and care must be taken to eliminate any parasitic noise pickup. The diagram below shows details of the setafsarsdurces of noise
pickup.

V
i

50 Ohm coax soldered
directly across 1206 capacitor

Use twisted
pair <300mm

SCOPE

AC Coupling

Output
Module

LOAD

/ Ferrite to reduce 20V Sandwidih
Magnetic pickup Terminate with common mode noise
Minimise loop area 100nF ceramic 1206 + (not normally required)

10uF tantalumiowZ EL

V- I
| __J

Over Temperature Protection (OTP)

Each output modile is protected against excessive temperatures. In the event of the internal temperatures exceeding safe levels the eintinayibe
latched off. To resume operation of the unit, disconnect the AC input voltage for 2 minutes, ensure external ambieetetures are within
specifications and then reconnect the AC input voltage. Note that no warning is given on the AC_OK signal for faults tfthis

Transient response

The NEVO Dual output modules have been especially designed to have high reliahititito achievethis, electrolytic capacitors have beeminimised or
eliminated from the designAs a resultthe typical output capacitance of the module is relatively low and high dynamic load transients can cause relatively
high voltagedeviations at the outputWhere this causes an applicatiaesue, external low impedance electrolytic capacitance may be added to improve
the transient response.

However, for Dual output modules thenaximum recommended external capacitanée680uF. Exceeding this value may cause startup issues.

Parallel operation
Nevo Dual Output modules cannot be paralleled. Paralleling dual output modules may result in damage.

Seriesed operation
Nevo Dual Output modules can be seriesed.

Temperature Derating
For Dud Output modules the temperature derating factor applies to output currenbt output power.

Remote sensing

Remote sensing is available on all Dual output modules and can be used to compensate for a small voltage drop in the ma@n [gasds between the
power supply and the load. To implement remote sensing connect the positive sense pin [S+, connector J5Y1afTéHm3 (Bottom)] tdhe positive side of
the remote loadand the negative sense pin [Sconnector J5.2 (Top) or J5.5 (Bottom)] to thegative side of the remote loadThe voltage will be
regulated at the points where the sense cables are connected.
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In systems where remote sensing is not used, the output voltage at the power terminals will be slightly higher than that aetise terminals. This voltage
difference is termed, open sense offset and occurs due to internal bias currents in the sensingtckactory set units are set with the sense cables
connected unless otherwise specified.

Isolation
Each output channel in a Nevo Dual output module is fully isolated. Each output is rated for 250 volts maximum between aguit terminal and

chassis grand. Exceeding this voltage may damage the unit.
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Audible

noise

The following series of plots characterise the audible noise from the NEB@3power supply over various conditions. These plots can be used to
estimate the actual audible noise for any application.

56

Noise vs Load (2&)

54 = 120Vac e 220Vac //
52 /
50
5 48
© /
44 /
42 R S
40 =——— . . . . . )
0 100 200 300 400 500 600
Pout
60 Noise vs Input voltage (Z2&, 600W out)
57.5
55
g 525 \
50 ——
475 — —_—
45 T T T T T T T
120 140 160 180 200 220 240 260
Input Voltage (Vrms)
Noise vs Ambient temperature (600W out)
65
60
3 - /
g
L —————
45
e 150Vac e 170Vac e 200Vac
40 - - - - - - -
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65
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Mechanical dimensions and mounting

MECHANICAL DIMENSIONS AND MOUNTING SCREWS
SCREWS

LOCATION DETAILS PENETRATION TIGHTENING
MOUNTING M4 x 4 4mm max, including chassis 0.55 NM
OUTPUT MODULES M3 x 5, Countersink Posg Places Defined by screw 0.50 NM
M3 x 30, Countersink PosR Places
CHASSIS LID M3 x 5, Countersink Posh Places Defined by screw 0.50 NM
M2.5 x 4,Countersink Posil Places
Torque settings are for general reference only. The torque settings shown are the insert manufacturers recommended values.
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Connectors

PINOUTS
Ji
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W N
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Power Good Slot A
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1 Positive Output
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1 Negative Output P = o i
° 45
-

J4

- Sense rlrn]i Kmn ]ln—f
+ Sense H H u
Voltage Control
CurrentControl / Share / Out
COM

+5V local kias supply

oA WN -

MATING PART DETAILS

DETAILS MANUFACTURER HOUSING TERMINAL
J1 MAINS INPUT: 3 Pin, 5.08mm, with Friction Lock?28AWG MOLEX 10013036 8701031
32 GLOBAL SIGNALS: 12 FAmm, with Friction Lock, 280 AWG MOLEX 511101251 503948051
J2 IDT ALTERNATIVE FOR J2 MOLEX 875681273 N/A
33/34(1) OUTPUT POWER TERMINAL: TAB SIZE 6.35mmx0.8mm VARIOUS N/A N/A
35 OUTPUT SIGNALS: 6 Pin, 1.25mm, with Friction l0ciR&28WG MOLEX 1510210600 50058800
Notes

1. Terminal and Wire current rating must exceed maximum short circuit output current@gput 1= 25A*1.25 = 31.25Amps
2. Direct equivalents may be used for any connector parts
3. All cables must be rated 105°C mieguivalent to UL1015
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Configuring your power supply

The NEVG-600 power supply is dsigned to be used as part of aend-system in a restricted environment and therefore should only be accessible to
qualified and trained personnel. Persons attempting to configure a unit must have the necessary knowledge and training lolefimige so. Incorrect
configuration may cause damge to the power supply and may affect the warranty of the power supply.

Output power modules may be added, replaced or moved by strictly followg the sequence of operations described beloWwlease contact Vox Power or
your distributor for assistance inomfiguring your power supply.

STEP 1:

Remove the power connection and all other connections from the power supply.

WARNING!
Leave the unit to stand for a minimum of 3 minutes after removing all power and other connections from the unit before
attempting to configure or re -configure the power supply.

Always remove the power before handling the unit. During operation the external surface of the unit can become hot.
Leave t o stand for 10 minutes to allow the unit to cool down before handling the unit.

Dangerous voltages are present within the power supply. Covers may only be removed by qualified personnel when the
power supply has been disconnected from the mains supply vol tage for more than 3 minutes. Covers must be replaced
and all screws secured properly before reconnecting to the mains voltage.

STEP 2:

Remove all screws. There are 2 screfasthe fan,6 screws on the sides and 8 on the top (2 for each sldEhe lid can now be removed. Ensure that all
the output modules are loose from the lid before removing the lid.

TOPx 8

SIDEX 6
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NEVO+600 Series

AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

STEPS:

Once the lid is removed modules can be removed and replaced as required. The 1Hipader on the output module plugs directly into the connector on
the printed circuit board. Each connector is keyed to prevent improper insertion. Insert the output module and ensure tisised down properly.Do not

remove the plastic cover on the frorend of the unit.

Plastic Cover

STEP 4:

Once the modules are replaced and the new configuration is complete and the lid carclsed again A blanking plate must always be used whenever a
slot does not contain an output moduleAttach blanking plates to the lid before closing Ensure the plastic cover is in place before closing the lid again.
When closing the lid ensure that each output nolule slots properly into its corresponding slot in the lithsert all the screws antighten to 0.50 Nm. Do

not over tighten.

Each Output Module must slot
properly into corresponding slot in lid

WARNING!
Do not apply power to the power supply before replacing the lid and securing all the screws.

STEP 5:

Reconnect the power cable and apply power to ensure all the output modules are working by checking that the LED light oroeggiit module comes
on. Always check the output voltage of each module to ensure it is adjusted to ymgquirements. Remove power and attach all other cabl@he unit is

now ready for use.
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AC/DC MODULAR CONFIGURABLE POWER SUPPLIES

Safety

The NEVQunit has been designed to comply with theow Voltage Directive 2014/35/E(LVD) and is CE marked to show its compliance.

When correcty installed (according to thénstalation manual)in a limited access environment the NEVAB00S complies with the requirements of
UL609501, EN6095dL, IEC60950,CSA22.2 no. 60950 and the N&¥O+600M complies with the requirements of UL60601, EN6060G1L, EN61010,
IEC606041, IEC6101D, CSA22.2 no 661.

The power supply should not be operated close to combustible materials or atmosphere.

Care should be taken to ensure liquid or metahavings do not enter the power supply as this can cause a fire hazard.

The power supply does not contain any user serviceable parts and should be returnédaw Fower for repair.

Approval limitations (NORTH AMERICA)
When this prodict is used with 180VA53VAC mains where no neutral is present, connect the two live wires to L (Live) and N (Neutral) on the input
connector.

WARNING!
Seriesed modules with combined voltages exceeding 60 volts are not considered SELV. Paralleled and/or seriesed
modules with combined energy ratings greater than 240 VA may cause energy hazards. The equipments manufacturer
must provide additional and adequate protection to service and technical personnel.

Always remove the power before handling the unit. During operation the external surface of the unit can become hot.
Leave to stand for 10 minutes to allow the unit to cool down before handling the unit.

Dangerous voltages are present within the power supply. Covers may only be removed by qualified personnel when the
power supply has been disconnected from the mains supply voltage for more than 3 minutes. Covers must be replaced
and all screws secured prop  erly before reconnecting to the mains voltage.

Parameter Details Min Max Units

Isolation voltage Input to Output 4000 Vac
Input to Chassis 1500 Vac
Output to Chassis 250 Vdc
Output to Output 250 Vdc

Isolation clearance Primary to Secondary (Reinforced) 7 mm
Primary to Chassis (Basic) 25 mm

Isolation creepage Primary to Secondary (Reinforced) 12 mm
Primary toChassis (Basic) 4 mm

Leakage current Medical: 265 Vac, 63 Hz, 25°C 300 UA
Standard: 265 Vac, 63Hz, 25°C 1500

Agency Approvals cURss Demko, CB Certificate

Standards EN609501; UL609501/CSAC22.2N0.6095003 (2 Edition); IEC/EN60661; (3 Edition)

CE Mark: DIR 2014/35/EU (LVD), the EMC Directive DIR 2014/30/EU and DIR 2011/65/EU
Agency File Numbers UL: E316486
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EMC compliance

To support compliance of the final system design with the EMC directive 89/336/EECNEMOPSU has been designed and tested to the following
standards.

Parameter Standard Level
Emissions

Radiated electric field EN55011, EN55022, FCC B
Conducted emissions EN55011, EN55022, FCC B
Harmonicdistorsion EN610063-2 Compliant
Flicker and fluctuation EN610063-3 Compliant
Immunity

Electrostatic discharge EN610084-2 (15 kV air, 8 kV contact) 4
Radiated RFI EN610084-3 (10 V/m) 3

Fast transient burst EN610084-4 (4 kV) 4

Input line surges EN610064-5 (1 kV EN, 2 kV LE) 3
Conducted RFI EN610064-6 (10 V) 4

Power freq. Magnetic field EN610064-8 (10 A/m) 3

Voltage dips EN610004-11 (EN55024) Compliant

For radiated andconducted emissions, compliance of the final system relies on proper installation of the PSU component. The installatiefirgasd
detailed below should be followed.

Installation guidelines for EMC
NEVOunits should be mounted within a metal enclosure ngithe mounting fixtures provided. If the application enclosure is not metal then a metal
ground plate should be used to mount both the power supply and the load.

Decoupling the loads to the chassis or grodmlate with suitably rated 100nF capacitors cassist in reducingmissions.

Both input and output cables should be fixed as close as possible to the ground plate or metal enclosure. Also, input apdtaables should be
separated as much as possible.

Output power and sense cables should be twisted pairs and routed parallel to each other. Do not twist sense and power tadpiser.
All cables lengths and loop areas should be minimised.

Where cables must enter or exit the enclosure, good high frequgrkOOnF decoupling capacitors of sufficient voltage rating should be connected to the
cables as close to the entry/exit point as possible.

For further details or assistance conta¢bx Power.

Reliability

The NEVGseries has undergone extensivesting, including HALT and Environmental testing. Reliability data is collected on an ongoing basis. Please
contact Vox Power or your distributor for the most up to date reliability data.
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