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ASI QUINT 100-240/2.4 EFD

Primary-Switched Power Supply for
Supplying AS-Interface Systems

Data Sheet 01/2005

Distributor of Phoenix Contact: Excellent Integrated System Limited
Datasheet of 2736686 - AC/DC CONVERTER 30.1V 72W
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

Short Description

One Cable — Two Functions

AS-Interface (AS-i) enables maximum control
potential with its simplified installation technique.

Information and power supply are transmitted at the
same time via a two-wire cable to minimize connection
points.

AS-i power supply units use an integrated filter to
ensure that the modulated data flow is not affected.

In addition to this, the short-circuit and idling-proof
voltage output provides a current reserve of
approximately 60%. This means that even loads with
high inrush currents can be started safely.

Safety Through Automatic Ground Fault Detection

If two ground faults occur in an AS-i system, this can
cause an unauthorized machine startup or mean that
the machine can no longer be stopped.

To prevent this from happening, AS-i power supply
units from Phoenix Contact indicate the first ground
fault as it occurs. The message is indicated by the
LEDs on the device and reported via an output.

In the default configuration, the signal of the message
output can be used to stop the system via the control
program or the PLC.

There is also the option of configuring the AS-i power
supply unit so that the AS-i power is switched off
automatically when a ground fault is detected.

This prevents potential danger to operating personnel
and machines/systems before it happens.

Global Use

The wide range input, which can be used to operate
the AS-i power supply units from Phoenix Contact with
all popular single-phase AC and DC networks,
provides the starting point for global use.

Integrated Harmonic Filter

EN 61000-3-2 came into force on January 1, 2001.
As from this date, all primary-switched power supplies
that are directly connected to the public low-voltage
network must be equipped with a harmonic filter to
suppress the supply of high-frequency reverse
currents in the power supply company network.

All AS-i power supply units from Phoenix Contact are
equipped with an active PFC filter (Power Factor
Correction). In addition to the filter function, this
feature provides mains buffering of more than 20 ms
over the entire input voltage range.

Wide Range of Applications

The ASI QUINT 100-240/2.4 EFD power supply unit
meets the noise immunity and noise emission
requirements of EN 55022 Class B. The device can
therefore be used universally in harsh industrial
environments as well as in commercial and domestic
environments, which are susceptible to interference.
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Technical Data

Input Data

Nominal input voltage (wide-range input)

100 VAC-240V AC

Input voltage range

85V AC -264 V AC/90 V AC - 350 V DC

Frequency

45 Hz - 65 Hz/0 Hz

Current consumption (for nominal values)

1.2 A (120 V AC)/0.5 A (230 V AC), approximately

Inrush current limiting/I°t (+25°C [+77°F])

<15 A/< 2.2 A%s, typical

Mains buffering for a nominal load (typical)

> 20 ms (120 V AC)/> 80 ms (230 V AC)

Switch-on time after applying the mains voltage <05s
Transient surge protection Varistor
Input fuse, internal (device protection) 5AT
Recommended backup fuse
Circuit breaker 6 A/10 A/16 A
Characteristic (EN 60898) B
Discharge current for PE <3.5mA

Output Data

Nominal output voltage Uy/tolerance

30.1 V DC/x1.5%

Output current during convection cooling:

POWER BOOST IgoosT 3A (Ugyt =30.1 V DC)
-25°C to +40°C (-13°F to +104°F)
Nominal output current Iy, 24A (Ugy,=30.1VDC)
-25°C to +60°C (-13°F to +140°F)
Derating from +60°C (+140°F) |2.5%/K
Short-circuit current limit IsoosT, approximately |=3 A
Startup of unlimited capacitive loads Yes
Maximum power dissipation No load/nominal load, |3 W/11 W
approximately
Efficiency (for 230 V AC and nominal values) |> 86%

Residual ripple/switching peaks
(0-10 kHz/10 - 500 kHz)

<100 mVSs/< 50 mVSS

Internal surge protection

Yes, <35V DC

Resistance to return supply

35V DC

Signal Output Data

EFD (floating: ground fault detected = contact open)

<30V AC/DC;<1A

EFD (ground fault detected = LED flashes) Red LED
LED DC OK (Ug,t < 0.9 x Uy 2 LED flashes) Green LED
2 PHGN'X 102045_01_en
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ASI QUINT 100-240/2.4 EFD

Approvals/Standards

scheme @

Electrical equipment of machines (Surge Voltage
Category Ill)

EN 60204

Safety transformers for switched-mode power supply
units

EN 61558-2-17

Electrical safety (of IT equipment)

EN 60950/VDE 0805,
UL/C-UL Recognized UL 60950 A

Industrial control equipment

UL/C-UL Listed UL 508 ®-

Electronic equipment for use in electrical power
installations

EN 50178/VDE 0160

Safety extra-low voltage

PELV (EN 60204)/SELV (EN 60950)

Safe isolation

VDE 0100-410

Protection against electric shock

DIN 57100-410

Protection against electric shock, basic requirements
for safe isolation in electrical equipment

DIN VDE 0106-101

Limitation of harmonic line currents

According to EN 61000-3-2

General Data

Insulation voltage input/output
Type test/routine test

4 kV AC/2 kV AC

Input/PE Type test/routine test | 3.5 kV AC/2 kV AC
Output/PE Routinetest {500V DC

Degree of protection IP20

Class of protection (with PE connection) |1

MTBF according to IEC 61709 (SN 29 500) |> 500,000 h

Housing version

AluNox (AlMg1), closed

Dimensions (W x H x D)
+ DIN rail

55 mm x 130 mm x 125 mm (2.165 x 5.118 x 4.921 in.)
122 mm x 130 mm x 58 mm (4.803 x 5.118 x 2.283 in.)

Weight

0.75 kg, approximately

Climatic Data

Ambient temperature

Operation -25°C to +70°C (-13°F to +158°F)
(> +60°C [+140°F] derating)
Storage -40°C to +85°C (-40°F to +185°F)
Humidity at +25°C (+77°F), no condensation |<95%
Vibration according to IEC 60068-2-6 |< 15 Hz, amplitude +2.5 mm
15 Hz - 150 Hz, 2.3g, ty = 90 minutes
102045_01_en
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Climatic Data (Continued)

Shock (in all space directions) according to

IEC 60068-2-27

30g

Degree of pollution

according to EN 50178 |2

Climatic category

according to EN 60721

3K3

Conformance With EMC Directive 89/336/EEC and Low Voltage Directive 73/23/EEC

Noise Immunity Test According to EN 61000-6-2

Electrostatic discharge (ESD) |EN 61000-4-2 | Criterion B* | Housing: Level 4
Contact discharge: | 8 kV
Air discharge: 15 kV
Electromagnetic HF field EN 61000-4-3 | Criterion A% |Housing: Level 3
Frequency/field 80 MHz - 1000 MHz/
strength: 1.4 GHz - 2.0G Hz/
10 V/m
Fast transients (burst) EN 61000-4-4 | Criterion B® |Input: 4 kV (Level 4)*
Output: 2 kV (Level 3)*
Signal: 1 kV (Level 2)*
Surge current loads (surge) EN 61000-4-5 | Criterion B® |Input: 4 kV4/2 kV 5(Level 4)
Output: 0.5 kV4/0.5 kV° (Level 1)
Signal: 1 kV* (Level 2)
Conducted interference EN 61000-4-6 | Criterion A% | Input/Output/ (Level 3)*
Signal:
Frequency/Uy: 0.15 MHz - 80 MHz/10 V
Voltage dips EN 61000-4-11 | Criterion B® |Input: See mains |>20 ms
buffering
Noise Emission Test According to EN 61000-6-3
Radio interference emission EN 55011 Class B’
EN 550226
Radio interference voltage EN 55011 Class B’
EN 550226

1 EN 61000 corresponds to IEC 61000

2 Criterion B:

8 Criterion A:

4 Asymmetrical:  Cable to ground
5 Symmetrical: Cable to cable

Normal operating characteristics within the specified limits.

Temporary adverse effects on the operating characteristics, which the device corrects automatically.

6 EN 55011 corresponds to CISPR11, EN 55022 corresponds to CISPR22/EN 61000 corresponds to IEC 61000

7 Class B:

Industrial and domestic applications
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ASI QUINT 100-240/2.4 EFD

Ordering Data

Description Order Designation Order No.
Primary-switched power supply ASI QUINT 100-240/2.4 EFD 27 36 68 6

Device View, Connections, and Control Elements

Figure 1 Device connections and control elements

1 AC input: Input voltage 85 - 264 V AC, 8 Universal DIN rail adapter UTA 107
frequency 45 - 65 Hz

DC output: Output voltage 30 V DC
Floating EFD output

Green DC OK LED

Red EFD LED

Reset button

Internal/external EFD switch

NoO a s~ ODN
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ASI QUINT 100-240/2.4 EFD

Installation

Safety Notes and Warning Instructions

Every AS-Interface system (or segment when using repeaters/extenders) must only ever be
supplied by one AS-Interface power supply unit.

Installation and startup must only be carried out by qualified personnel. The relevant country-specific
regulations (e.g., VDE, DIN) must also be observed.

Before startup it is particularly important to ensure that:
— The mains has been connected correctly and protection is provided against electric shock.
— The device can be switched off outside the power supply according to EN 60950 regulations
(e.g., by the line protection on the primary side).
— The protective conductor is connected.
— All supply lines have sufficient fuse protection and are the correct size.

— All output cables are the correct size for the maximum device output current or have separate
fuse protection.

— Sufficient convection is ensured.

QUINT POWER is a built-in device. After installation the terminal area must be covered to provide
sufficient protection against unauthorized access to live parts. This is ensured by installing the
device in the control cabinet or distributor box.

6 PHGN'X 102045_01_en
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ASI QUINT 100-240/2.4 EFD

Mounting

Danger

Never carry out work when the power is turned on.

Explosion hazard

Only remove equipment when the power is switched off or the equipment is located in the safe area.

To ensure sufficient convection, we recommend a minimum spacing of 5 cm (1.969 in.) to other
modules above and below the device.

> b DB

No minimum spacing to other modules at the sides is required for proper operation of the device.

The housing temperature can reach high values depending on the ambient temperature and the load
of the device.

Mounting on the DIN Rail (Slim Style Installation)

Figure 2 DIN rail mounting/removal

The power supply unit can be snapped onto all 35 mm
(1.378 in.) DIN rails according to EN 60715. The
device should be mounted horizontally (input terminal
blocks facing downwards).

102045_01_en PHCENIX 4
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Mounting on the DIN Rail (Flat Mounting Position)

Figure 3

The device is supplied ready for installation in a
narrow position. A flat mounting position can be
achieved by mounting the module onto the DIN rail at
a 90° angle.

Connection/Connecting Cable

The device is equipped with plug-in spring-cage
terminal blocks. This connection method enables
quick device connection and visible isolation of the
electrical connection, if required.

Connectors may only be operated when
the power is switched off.

A

The following cable cross sections can be connected:

Flat mounting position with universal DIN rail adapter UTA 107

To do this, mount the DIN rail adapter UTA 107 as
shown in Figure 3 (Torx T10 mounting screws, torque
0.8 - 0.9 Nm (7 - 8 Ib in)). No additional mounting
material is required.

For reliable and safe-to-touch connections, strip the
cable ends according to Figure 4.

L [mm]

]

am

10 mm
Solid Stranded | AWG | Stripping Length
[mm?] [mm?] L [mm] Figure 4 Stripping length
02-25 02-25 | 25-14 |10 mm (0.39in.)

To maintain UL approvals, use copper cables, which
are designed for operating temperatures
> +75°C (+167°F).
8 PHGN'X 102045_01_en
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ASI QUINT 100-240/2.4 EFD

Block Diagram

'\ )
+
LO=1 H nE®
N X _.H___/__][—-H-_,.\’_EFD—TI_OEND
PEO—I— "EI‘,F’,D
O 14
Figure 5 Block diagram
1 AC input: Input voltage 85 - 264 V AC,
frequency 45 - 65 Hz
2 DC output: Output voltage 30 V DC
3 Floating EFD output
102045_01_en PHCNIX 9
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Input

The 100 - 240 V AC connection is made using
connections L, N, and @ (see Figure 1, point 1).

The device can be connected to single-phase
AC networks or to two external conductors for
three-phase networks

TN-S TN-C
N f PEN

cQQ 000
L N PE L N PE

+ - + =
QUINT C O QUINT OO

Figure 6 Network types

An internal fuse is present for device protection.
Additional device protection is not required.

The recommended backup fuses are 6 A, 10 A or
16 A circuit breakers, Characteristic B (or
equivalent).

A suitable fuse should be provided for
DC applications.

& &

network.

An all-pole disconnecting device must be
provided for two-phase operation using
two external conductors for a three-phase

&

probably due to a device fault. In this

factory.

If the internal fuse is blown, this is most

case, the device should be checked in the

(TN, TT or IT network according to
VDE 0100-300/IEC 60364-3) with nominal voltages of
100 - 240 V AC (see Figure 6).

10
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ASI QUINT 100-240/2.4 EFD

Output
The 30 V DC connection is made using the "+" and Temperature Response
"-" connections (see Figure 1, point 2). GND must _
always be connected to the machine ground. The [A] A UOUT =30V
EFD output (see Figure 1, point 3) is connected via
connections "13" and "14". = 3 \
o 1
The device is electronically short-circuit-proof and = 24—-------mm et .
idling-proof. In the event of an error, the output et ] ! !
voltage is limited to a maximum of 35 V DC. §_ ] I I
=] . 1 1
O 1 1
Output Characteristic Curve 0 — T T T 1™
0 20 40 60
Uout 4 Ambi [°C]
V] 72 W 90w mbient temperature
| | .
UN 30 : Figure 8 Temperature response
: | The output power must be decreased by 2.5% per
< 60 °C l< 40 °C | Kelvin temperature increase for ambient
: : temperatures above +60°C (+140°F).
: : At ambient temperatures above +70°C (+158°F) or in
| | the event of a thermal overload, the device does not
5 : | > switch off. The output power is decreased to such an
2,4 3 ouTt extent that device protection is provided.

IN  IBoost [Al
Figure 7 Output characteristic curve

The device operates according to the

U/l characteristic curve. With a load, the working point
demonstrates this curve. On an overload or short
circuit, the output current is limited to Iggpgt. The
secondary voltage is reduced until the overload or the
short circuit on the secondary side is removed.

102045_01_en PHGle 11
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Signaling

Preventive DC OK Function Monitoring

The DC OK LED (see Figure 1, point 4) provides
function monitoring.

—  Error at the load

—  Current consumption
greater than IgoosT

—  Output short circuit

Green "DC OK" |Flashing ON OFF
LED
Description Output voltage > 27 V Output voltage < 27 V No voltage at the output
Meaning Output voltage and current | QUINT POWER operating, |QUINT POWER not
OK but: operating, because:

— No mains voltage present

—  Primary side fuse is
blown

— Device is faulty

EFD Ground Fault Monitoring

Output 30V DC
N

13 14 + + GND— —

1A

Figure 9 EFD ground fault monitoring

An EFD LED (see Figure 1, point 5) and a floating
switching output are used to evaluate a ground fault
detected in the AS-i system.

When a ground fault is detected, the LED lights up,
the floating EFD output is opened, and in switch
position "EFD internal" (see Figure 1, point 7), the
device switches off. To restart, press the reset button
(see Figure 1, point 6) for > 2 seconds.

In switch position "EFD external”, the device
continues to detect ground faults.

Briefly activating the reset button (< 1 second)
simulates a ground fault.

12 PHCENIX
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ASI QUINT 100-240/2.4 EFD

Make sure you always use the latest documentation.
It can be downloaded from www.download.phoenixcontact.com.

(]

PHOENIX CONTACT GmbH & Co. KG
Flachsmarktstr. 8

32825 Blomberg

Germany

+49-5235-300
< +49-5235-341200

www.phoenixcontact.com

==
@ Worldwide Locations:
www.phoenixcontact.com/salesnetwork

13 PHCENIX
CONTACT

102045_01_en

© PHOENIX CONTACT 01/2005 Technical modifications reserved


http://www.tcpdf.org
http://www.tcpdf.org

