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6.5	 Analogue Output modules
The analogue output (AO) modules accept 4/20mA floating signals from safe-area controllers to 
drive current/pressure converters (or any other load up to 800Ω) in a hazardous area.

6.5.1	 MTL5546/MTL5546Y - Isolating Driver

Single channel, for 4/20mA HART® valve positioners with line-fault detection

The MTL5546 accepts a 4/20mA floating signal from a safe-area controller to drive a current/
pressure converter (or any other load up to 800Ω) in a hazardous area. For HART valve 
positioners, the module also permits bi-directional transmission of digital communication 
signals so that the device can be interrogated either from the operator station or by a hand-
held communicator. Process controllers with a readback facility can detect open or short circuits 
in the field wiring: if these occur, the current taken into the terminals drops to a preset level. 
The MTL5546Y is very similar to the MTL5546 except that it provides open circuit detection only  
(i.e. no short-circuit detection).

Hazardous area Safe area
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Figure 6.25: 
Top labels  

for MTL5546 
& MTL5546Y
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Terminal Function

1 Output –ve
2 Output +ve
11 Input –ve
12 Input +ve
13 Supply –ve
14 Supply +ve
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6.5.2	 MTL5549/ MTL5549Y - Isolating Driver

Two channel, for 4/20mA HART® valve positioners with line-fault detection

The MTL5549 accepts 4/20mA floating signals from safe-area controllers to drive 2 current/
pressure converters (or any other load up to 800Ω) in a hazardous area. For HART valve 
positioners, the module also permits bi-directional transmission of digital communication 
signals so that the device can be interrogated either from the operator station or by a hand-
held communicator. Process controllers with a readback facility can detect open or short circuits 
in the field wiring: if these occur, the current taken into the terminals drops to a preset level.  
The MTL5549Y is very similar to the MTL5549 except that it provides open circuit detection only  
(i.e. no short-circuit detection).

Hazardous area Safe area
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Figure 6.26: 
Top labels 

for MTL5549 
& MTL5549Y
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Terminal Function

1 Output –ve (Ch 1)
2 Output +ve (Ch 1)
4 Output –ve (Ch 2)
5 Output +ve (Ch 2)
8 Input –ve (Ch 2)
9 Input +ve (Ch 2)
11 Input –ve (Ch 1)
12 Input +ve (Ch 1) 
13 Supply –ve
14 Supply +ve
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6.6	 Fire and Smoke Interface modules
Interfaces for use with conventional fire and smoke detectors located in hazardous areas.

6.6.1	 MTL5561 - Fire and Smoke Detector Interface

Two channel

The MTL5561 is a loop-powered 2–channel interface for use with  conventional fire and smoke 
detectors located in hazardous areas. In operation, the triggering of a detector causes a 
corresponding change in the safe–area current. The unit features reverse input polarity protection, 
while ‘no-fail’ earth fault detection on either line can be provided by connecting an earth leakage 
detector to terminal 3 and/or 6.

Hazardous area Safe area
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Terminal Function

1 Output –ve (Ch 1)
2 Output +ve (Ch 1)
3 Earth leakage detection (Ch 1)
4 Output –ve (Ch 2)
5 Output +ve (Ch 2)
6 Earth leakage detection (Ch 2)
8 Input –ve (Ch 2)
9 Input +ve (Ch 2)
11 Input –ve (Ch 1)
12 Input +ve (Ch 1)

Figure 6.27: 
Top label  

for MTL5561
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6.7	 Temperature Input module
These modules accept inputs from low-level dc sources such as thermocouples or RTDs in hazardous 
areas and converts them into 4/20mA signals to drive safe area loads.

Early burnout detection (EBD)

When EBD is selected, the resistance of the thermocouple circuit is monitored and an alarm is 
raised when there is an increase of more than 50W. This enables preventative maintenance to be 
conducted on the field installation before the thermocouple actually breaks.

Configuration using PCS45/PCL45USB

Use PCS45 software, in conjunction with the PCL45USB serial link, to configure these modules. Instructions 
are contained within the software. See Section 6.9 on page 56 for further details.

6.7.1	 MTL5575 - Temperature Converter

Single channel, THC or RTD input with alarm

The MTL5575 converts a low-level dc signal from a temperature sensor mounted in a hazardous 
area into a 4/20mA current for driving a safe-area load. Software selectable features include 
linearisation, ranging, monitoring, testing and tagging for all thermocouple types and 2, 3 or  
4-wire RTDs. (For thermocouple applications the HAZ-CJC plug, on terminals 1–3, includes an 
integral CJC sensor). Configuration is carried out using a personal computer - see next page. A 
single alarm output is provided and may be configured for high or low process alarm or to provide 
notice of early thermocouple failure.

continued on next page

Hazardous area Safe area

Terminal Function

1 THC/EMF/RTD input –ve
3 THC/EMF/RTD input +ve
4 3-wire RTD input –ve
5 4-wire RTD input +ve
8 Alarm relay
9 Alarm relay
11 Output –ve
12 Output +ve
13 Supply –ve
14 Supply +ve
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Figure 6.28: 
Top label  

for MTL5575
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All MTL5575 modules are supplied with the following default configuration.

Input type Type K thermocouple
Linearisation enabled
Units °C
CJ Compensation enabled
Damping value 0 seconds
Smoothing value 0 seconds
Output zero 0°C
Output span 250°C
Tag and description fields blank
Open circuit alarm set high (upscale)
Transmitter failure alarm set low (downscale)
CJ failure alarm set low (downscale)
Line frequency 50Hz

Use PCS45 software, in conjunction with the PCL45USB serial link, to modify these default values.

LED indicators
Use the following LED information to understand the module status.

Status PWR (green) STS(yellow)

Power ON ON

Insufficient voltage or Power OFF OFF

Normal working ON

Device failure FLASH

Sensor failure/Error FLASH

Output relay ON (Trip) ON ON

Output relay OFF (Trip) ON OFF

Early burnout detection (EBD) FAST FLASH
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6.7.2	 MTL5576-RTD - Temperature Converter

Two channel, RTD/potentiometer input

The MTL5576-RTD converts signals from resistance temperature detectors (RTDs) mounted in a 
hazardous area, into 4/20mA currents for driving safe-area loads. The MTL5576-RTD is compatible 
with 2- and 3-wire RTD inputs.

Performance features, including input type and characterisation, ranging, monitoring, testing 
and tagging are selected using PCS45 software, which is loaded onto a personal computer and 
connected via the PCL45USB serial link - see Section 6.9.

Hazardous area Safe area
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Terminal Function

1 RTD input (Ch1)

2 RTD input (Ch1)
3 3–wire RTD input (Ch1)
4 RTD input (Ch2)
5 RTD input (Ch2)
6 3–wire RTD input (Ch2)
8 Output –ve (Ch2)
9 Output +ve (Ch2)
11 Output –ve (Ch1)
12 Output +ve (Ch1)
13 Supply –ve
14 Supply +ve

Figure 6.29: 
Top label  

for MTL5576

���

�������

������

���

���

���

���

Top label

Use the following LED information to understand the module status.

Status PWR (green) FLT (red) STS(yellow)

Power ON ON

Insufficient voltage or Power OFF OFF

Communication in progress FLASH

Normal working ON OFF OFF

Device failure ON ON

Channel 1 - Sensor failure/Error ON FLASH OFF

Channel 2 - Sensor failure/Error ON FLASH ON
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6.7.3	 MTL5576-THC - Temperature Converter

Two channel, mV/THC input

The MTL5576-THC converts low-level dc signals from temperature sensors mounted in a hazardous 
area, into 4/20mA currents for driving safe-area loads. The hazardous area connections include 
cold-junction compensation and do not need to be ordered separately.

Performance features, including linearisation for standard thermocouple types, ranging, monitoring, 
testing and tagging are selected using PCS45 software, which is loaded onto a personal computer 
and connected via the PCL45USB serial link - see Section 6.9.

Hazardous area Safe area
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Terminal Function

1 THC/mV (Ch1)

3 THC/mV (Ch1)
4 THC/mV (Ch2)
6 THC/mV (Ch2)
8 Output –ve (Ch2)
9 Output +ve (Ch2)
11 Output –ve (Ch1)
12 Output +ve (Ch1)
13 Supply –ve
14 Supply +ve
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Figure 6.30: 
Top label  

for MTL5576

Top label
Use the following LED information to understand the module status.

Status PWR (green) FLT (red) STS(yellow)

Power ON ON

Insufficient voltage or Power OFF OFF

Communication in progress FLASH

Normal working ON OFF OFF

Device failure ON ON

Channel 1 - Sensor failure/Error ON FLASH OFF

Channel 2 - Sensor failure/Error ON FLASH ON
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Please note that the safety drive on the MTL5581 responds to a line breakage (i.e. an open circuit) 
or a thermocouple burnout. It does not provide detection of a short circuit. It can however, when 
chosen, be set to drive the output either upscale or downscale. These options are selected using the 
switches located on the side of the module.

Safety drive switches
Line  

breakage Vout valueSw2 
Safety drive

Sw1  
Drive direction

OFF N/A NO Vin*
OFF N/A YES undetermined
ON + NO Vin*
ON + YES > +50mV
ON – NO Vin*
ON – YES < –50mV

* Within Vin/Vout transfer accuracy and drift error as specified in the product datasheet.

6.7.4	 MTL5581 - mV/Thermocouple Isolator

Single channel, mV/THC input for low power signals

The MTL5581 takes a low-level dc signal from a voltage source in a hazardous area, isolates it, 
and passes it to a receiving instrument located in the safe area. The module is intended for use 
with thermocouples utilising external cold-junction compensation. A switch enables or disables the 
safety drive in the event of thermocouple burnout or a cable breakage; a second switch permits the 
selection of upscale or downscale operation as the application requires.

Hazardous area Safe area

PWR

MTL5581

Figure 6.31: 
Top label  

for MTL5581

Terminal Function

1 THC/mV input –ve
2 THC/mV input +ve
11 Output –ve
12 Output +ve
13 Supply –ve
14 Supply +ve

OFF position
ON position

Sw 1 Sw 2

Safety drive switches

Sw1 OFF ON Sw2 OFF ON

Drive direction ‘+’ Upscale ‘–’ Downscale Safety drive OFF ON
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6.7.5	 MTL5582 - mV/Resistance Isolator

Single channel, to repeat RTD signals

The MTL5582 connects to a 2-, 3-, or 4-wire resistance temperature device (RTD) or other resistance 
located in a hazardous area, isolates it and repeats the resistance to a monitoring system in the safe 
area. The module is intended typically (but not exclusively) for use with Pt100 3-wire RTDs. Switches 
enable selection of 2-, 3-, or 4-wire RTD connection. The MTL5582 should be considered as an 
alternative, non-configurable MTL5575, for use in RTD applications where a resistance input is 
preferred or needed instead of 4/20mA. The design is notable for its ease of use and repeatability. 
The number of wires which can be connected on the safe-area side of the unit is independent of the 
number of wires which can be connected on the hazardous-area side. The module drives upscale 
in the case of open circuit detection.

Hazardous area Safe area
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Terminal Function

1 RTD input –ve

3 RTD input +ve
4 3-wire RTD input –ve
5 4-wire RTD input +ve
9 RTD output –ve
10 RTD output +ve
11 RTD output –ve
12 RTD output +ve
13 Supply –ve
14 Supply +ve

PWR

MTL5582

Figure 6.32: 
Top label  

for MTL5582

OFF position
ON position

Sw 1 Sw 2

RTD type selection switches

Sw 1 Sw 2
2-wire OFF ON
3-wire ON ON
4-wire ON OFF

Warning: Check polarity of terminals used for safe-area connections. Safe-area terminals 9, 10, 
11 and 12 are unipolar so it is essential to select a positive terminal on the MTL5582 for connection 
to the positive of the RTD input card.
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6.8	 General modules
These are general purpose modules that have applications associated with the MTL5500 range of 
modules.

6.8.1	 MTL5599 - Dummy Isolator

The primary function of the MTL5599, is to provide termination and earthing facilities for unused 
cable cores from hazardous areas, that can occur, for example, if any MTL5500 Series module has 
been removed for maintenance purposes.

Safe area
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6.8.2	 MTL5991 - 24V dc power supply

The MTL5991 provides a convenient source of power for DIN-rail mounted units in locations where 
a dc supply is not readily available.  The wide input power supply range makes this unit universally 
applicable and the 2A output capability at 24V dc is sufficient to drive a useful number of MTL5500 
modules - see table below. See also the MPA5500, in Section 4.2 of this manual, for powering 
individual modules.

Terminal Function

1 AC line
2 Earth
3 AC neutral
4 +24V
5 +24V
6 0V
7 0V
8 Do not use

Safe area

�

�

�

�

�

�

�

�

�

�

MTL5500 
unit

Current Drawn 
mA (Vs=24V)

Max. number
of units

MTL5501-SR 90 22
MTL5510 40 50
MTL5510B 40 50
MTL5511 25 80
MTL5513 30 66
MTL5514 25 80
MTL5516C 35 57
MTL5517 35 57
MTL5521 90 22
MTL5522 125 16
MTL5523/L/R 100 20
MTL5524/S 100 20
MTL5525 100 20
MTL5526 44 45
MTL5531 96 20
MTL5532 65 30
MTL5533 130 15
MTL5541/S 51 39
MTL5541A/AS 45 44
MTL5544/D/S 96 20
MTL5544A/AS 70 28
MTL5546/C/Y 35 57
MTL5549/C/Y 70 28
MTL5575 50 40
MTL5576 60 33
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6.9	 PCS45/PCL45USB configurator for MTL temperature  
converters

The PCS45/PCL45USB configurator allows MTL isolating temperature converters to be configured from 
a standard PC running a Microsoft® Windows® operating system. The configurator comprises PC 
software provided on a CD (PCS45), and an ATEX certified interfacing link (PCL45USB). Temperature 
converters can be configured from the safe area, while on-line, and the software allows configurations to 
be saved to disk and printed out when required.
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It is suitable for use with MTL4000, MTL4500, MTL5000 and MTL5500 series products.

PCL45USB hardware

The PCL45USB provides the interfacing link between the converter module and the PC running the 
software and connects to the PC using the USB cable provided.  The PCL45USB has a built-in cable 
fitted with a 3.5mm jackplug to connect to the ‘Config’ socket on MTL4500 and MTL5500 series 
converters. An adapter cable is also provided to accommodate earlier MTL converters.

PCS45 Configuration software

The software provided on the CD requires only approximately 20Mb of hard disk space and is 
compatible with Windows 2000, Windows XP or Windows 7.  Ensure that the chosen PC has a CD 
ROM drive and an available USB port.  A local or network printer may also be an advantage.

Safety
It is not permitted to connect the PCL45USB to any device other than one approved by MTL. 
Authorisation is valid provided that the converter type is named on the PCL45USB certificate or if 
the PCL45USB is specified on the converter certificate. Repairs to the PCL45USB are not permitted.

Setting up
The equipment can be used only in the safe area. 

Before plugging in the PCL45USB link to the computer, extract the USB driver files to a known 
location on your PC. Afterwards, plug in the PCL45USB to the USB  port on the PC and wait for it 
to find the new device. When requested by the computer, show it the location of the driver files so 
that it can complete the device installation.

Place the PCS45 software CD in the computer’s CDROM drive and follow the on-screen instructions 
to install the software. 

The PCL45USB is powered from the data lines and quickly establishes communication after plugging 
the 3.5mm connector to the device socket. 

Note: Ensure that the 3.5mm jack plug is fully inserted into the socket of the temperature converter.

The software and its operations manual (INM PCS45) is available on-line at:  
	 http://www.mtl-inst.com/product/configuration_tools_and_software/ 

Safe area
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7	 Fault finding and routine maintenance
WARNING
On removal, take care that a hazardous-area connector is not laid in a position in 
which it may inadvertently come into contact with safe-area circuit components.

7.1	 Maintenance precautions
Most Codes of Practice for intrinsic safety permit live maintenance on intrinsically safe devices and 
systems, provided precautions are taken to preserve the integrity of the device or system. During 
live maintenance of MTL5500 modules, the hazardous-area connectors that plug into the tops of the 
modules are likely to be removed. Avoid leaving a hazardous-area connector in a position where 
it may inadvertently contact non-IS circuits that are nearby. Prevent this by providing some form of 
temporary mechanical method of securing the connector so that it cannot come into contact with the 
non-IS circuits:

a)	 By plugging the connector into an MTL5599 dummy isolator

b)	 By using a tiewrap to constrain the connector in a safe position.

7.2	 Fault finding
When fault finding, carry out the following steps as far as is necessary:–

7.2.1	

Check that all modules with power (PWR) LEDs are ON.

With the MTL5575 & MTL5576 models, a flashing LED indicates alarm or fault conditions, refer to 
section 8.  Note: The LED may also flash during intermediate stages of configuration.
7.2.2	

Exchange potentially faulty modules for working units as follows:–

a)	 Unplug the hazardous-area connectors, then the safe area connectors.

b)	 Unplug any power connectors and remove from DIN rail.

c)	 Reverse this procedure to fit a replacement module.

7.2.3	

Potentially faulty modules should be tested in workshop conditions, using an appropriate test 
procedure for the particular module as described in Section 8.

7.3	 Routine maintenance
Check the general condition of the installation occasionally to make sure that no deterioration has 
occurred. Carry out the following at least once every two years and more frequently for particularly 
harsh environments:–

a)	 Check that modules are of the types specified in the relevant documentation.

b)	 Check that modules and hazardous-area connectors are correctly and legibly tagged, that the 
connectors are plugged into the matching modules and that the tag details given comply with 
the relevant documentation.

c)	 Check that hazardous- and safe-area connectors are securely plugged into their matching 
sockets.

d)	 Check that all connections to the connectors are properly made.

e)	 Check that cables to connectors are of the specified type and rating, are correctly routed and 
segregated (particularly in MTL enclosures), and are not frayed or otherwise damaged.

f)	 Check that cable screens are properly earthed.

Note: It is strongly recommended that only the tests (described in Section 8) and routine maintenance 
(described here) should be undertaken by users. If a module is faulty, DO NOT attempt to make 
repairs or modifications as these may affect the intrinsic safety of the module. All faulty units should 
be returned to the MTL group company or representative from which they were purchased, for 
repair or replacement.
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8	 Bench testing modules
The following methods have been devised to permit the user to perform simple module tests on the 
bench and confirm basic in put to output operation. Field units that do not perform as described 
below, or modules that have ‘unusual’ operating behaviour, should be replaced and returned to MTL.

Consult individual module wiring diagrams for terminal connections.

Unless stated specifically, the module will require dc power, as if under normal operating conditions.

8.1	 Digital Input (DI) modules
8.1.1	 Modules:  MTL 5501-SR, MTL5510, MTL5510B, MTL5511, MTL5513, 

MTL5514, MTL5516C, MTL5517

Input Conditions

1.	 Connect the appropriate input test circuit to the channel under test (see Figure 8.1 &  
Table 8.1).

2.	 For multi-channel modules with LFD, connect a 22kW resistor across the other channel input(s) 
to prevent the signalling of an unwanted open-circuit line fault.

3.	 Where appropriate test with phase reversal switch in both OFF and ON conditions.

��

��

�

�

�

�

�

�

Model Resistor values   Switch – simulation conditions

MTL5501-SR R1 = 10kW,    R2 = 1k4W
a)  Normal - field switch open

b)  Normal - field switch closed

c)  Line Fault - Test for short circuit

d)  Line Fault - Test for open circuit

MTL5510/5510B
MTL5511
MTL5513
MTL5514
MTL5516C
MTL5517

R1 = 22kW,    R2 = 680W

Output Results

1.	 For MTL5510 and MTL5510B modules refer to pages 13-15 of this manual.

2.	 The phase reversal switch will reverse the channel output conditions, but not the LFD.

3.	 With LFD disabled (OFF) the Status LED should respond as shown in Table 8.2.

4.	 With LFD disabled (ON) the LEDs and relay should respond as shown in Table 8.3.

Input switch 
positions

Channel contacts Status 
LEDNC NO

a Closed Open OFF

b Open Closed ON

c Open Closed ON

d Closed Open OFF

Input switch 
positions

Channel contacts LEDs LFD relay

NC NO Status LFD MTL550x MTL551x

a Closed Open OFF OFF Energised De-energised

b Open Closed ON OFF Energised De-energised

c Closed Open OFF ON De-energised Energised

d Closed Open OFF ON De-energised Energised

Figure 8.1: 
DI input  

test circuit

Table 8.1  
Input test 

conditions

Table 8.2  
Output test 

results
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8.2	 Digital Output (DO) modules
Apply tests per channel.

8.2.1	 Loop powered: - MTL5521, MTL5522 & MTL5525

+

– Vs+

Vs–
i/po/pV A

1.	 Connect a voltmeter between the + & – output terminals of the module, observing polarity.

2.	 Apply 24V between the supply terminals (Vs+, Vs–)

3.	 The voltmeter should indicate a value between 21.4 and 24 volts

4.	 Switch off the power to the module

5.	 Connect an ammeter between the + & – output terminals of the module, observing polarity

6.	 Apply 24V between the supply terminals (Vs+, Vs–)

7.	 The ammeter should indicate no more than 70mA for the MTL5522 and no greater than 48mA 
for any of the other modules

8.	 Switch off the power to the module

8.2.2	 Powered: - MTL5523, MTL5523V & MTL5524

+

–
Controli/po/pV A

+

–
24V

+

–

MTL5523V

1.	 Connect a voltmeter between the + & – output terminals of the module, observing polarity

2.	 Apply 24V between the supply terminals Vs+, Vs–

3.	 Close the Control switch, or apply the 24V source for the MTL5523V

4.	 The voltmeter should now indicate a value between 21.4 and 24 volts

5.	 Switch off the power to the module

6.	 Connect an ammeter between the + & – output terminals of the module, observing polarity

7.	 Close the Control switch, or apply the 24V source for the MTL5523V

8.	 The ammeter should indicate no more than 48mA

9.	 Switch off the power to the module

8.2.3	 Relay: - MTL5526

Controli/po/p
+

–Common

NC

NO

1.	 Set in 2-channel mode (SW1 - SW4 respectively to Off, On, On, On)

2.	 Confirm continuity between NC and Common

3.	 Apply 24V between the supply terminals Vs+, Vs– 

4.	 Close the Control switch

5.	 Confirm continuity between NO and Common

6.	 Switch off the power to the module

Figure 8.2: 
Loop powered   
 DO test circuit

Figure 8.3: 
Powered   

 DO test circuit

Figure 8.4: 
DO test circuit 
for relay type
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8.3	 Analogue Input (AI) Modules
All of these tests compare the output current with the input current (A1) over the normal range of 
operation, and measure the “error current” i.e. the difference - as indicated on A2. Apply these 
tests per channel, as appropriate.

Ammeter A2 must be capable of handling either polarity. If it is not an auto-ranging instrument, 
set it to a high range before switch on, then adjust sensitivity to obtain the required reading.

8.3.1	 Modules:  MTL5541, MTL5544 & MTL55544D

�
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�

��

�� ��� ���

���
���������

��
���� ��

Output Measurements

Note: Do not connect a voltmeter in circuit to measure V1 until requested in Step 4 below, because  
current measurement A2 could be affected. 

1.	 Adjust RV1 to vary the current (A1) through the range 4 to 20mA

2.	 The measured current imbalance (A2) over this range should not exceed ± 20mA

3.	 Adjust RV1 for a 20mA reading on A1

4.	 The voltage V1, across the channel input, should typically be >16.5V.

8.3.2	 Modules:  MTL5541S, MTL5544S & MTL5561

+

–

+

–

+–

V1 i/p o/p

RV1
10kΩ lin.

A1 

250Ω

24V

+

–

IoIi A2
+

–

Output Measurements

Note: Do not connect a voltmeter in circuit to measure V1 until requested in Step 4 below, because  
current measurement A2 could be affected.  Set A2 range to 

1.	 Adjust RV1 to vary the current (A1) through the range 4 to 20mA.

2.	 The measured current imbalance (A2) over this range for the MTL5541S and the MTL5544S 
should not exceed ± 20mA. For the MTL5561 the imbalance should not exceed ± 400mA.

3.	 Adjust RV1 for a 20mA reading on A1

4.	 The voltage V1, across the channel input, should typically be >16.5V.

Figure 8.5: 
AI test circuit #1

Figure 8.6: 
AI test circuit #2 

“o/p sinking” 



61INM5500-3
Oct 2011

8.3.3	 Modules:  MTL5541A & MTL5544A
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Output Measurements

1.	 Adjust RV1 to vary the current (A1) through the range 4 to 20mA.

2.	 The measured current imbalance (A2) over this range should not exceed ± 20mA

8.3.4	 Modules:  MTL5541AS & MTL5544AS
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Output Measurements

1.	 Adjust RV1 to vary the current (A1) through the range 4 to 20mA.

8.3.5	 The measured current imbalance (A2) over this range should not exceed ± 20mA

Figure 8.7: 
AI test circuit #3 

 “active i/p” 

Figure 8.8: 
AI test circuit #4 

 “active i/p - 
o/p sinking”
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8.3.6	 Module:  MTL5581
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Note: V1 should be capable of measurement to within 1mV.

Output Measurements

1.	 With the LINK connected, vary output V2 between 0 and 50mV using RV1. V1 should show 
<50mV variation. (Note: Safety Drive can be ON or OFF )

2.	 With the LINK disconnected and Safety Drive ON, V2 should drive to >+50mV with the switch 
set to ‘+’, or <–50mV with the switch set to ‘–’. 

8.3.7	 Module:  MTL5582

+

–
+

–

i/p

o/p
Resistance

box  
0 - 400Ω min.

5.0mA ± 150µA

47mV - 2.100V2-wire
3-wire
4-wire

–
V

+

9

10

11

12
1

3
4
5

 

Output Measurements

1.	 Set Sw1 & Sw2 to ON for 3-wire operation. Set the resistance box to any value between 10 
and 400W and switch on power supply. 

2.	 The green PWR LED should go to a steady state after initially flashing. If the flashing does not 
stop after 5 seconds then either the setup wiring is faulty or the unit is faulty.

3.	 Vary the resistance box setting between 10 and 400W and confirm the output voltage varies.

4.	 Short circuit the input and check that the output voltage is ≤ 51.6mV after 5 seconds.

5.	 Open circuit the input and check that the output voltage is ≤ 2.071V after 5 seconds and that 
the green PWR LED is flashing.

6.	 Set the input resistance to 200W and check that the output voltage settles to 1.0V ± 32mV

Figure 8.9: 
AI test circuit #5 

 “mV input” 

Figure 8.10: 
AI test circuit #5 

 “Resistance input” 
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8.4	 Analogue Output (AO) Modules
The test compares the output current with the input current over the normal range of operation.

8.4.1	 Modules:  All variants

Input Conditions

The chosen “load” resistor can be any value between 100 and 800W.

+

– +

–

A2

+

–

A1 

o/p i/p

current
source

+–

470Ω 
load

IoIi

Output Measurements

1.	 Adjust the current source to vary the current (A1) through the range 4 to 20mA.

2.	 The measured current imbalance (A2) over this range should not exceed ± 20mA.

8.5	 Testing the functioning of other modules
Simple tests to verify their basic operation can be devised for other modules (e.g. temperature, 
pulse, vibration, etc). If any assistance is required for the testing of a particular module, please 
contact the technical support department at MTL for advice.

Figure 8.11: 
AO test circuit
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9	 	Applications involving Zone 2 and/or Zone 22 
hazardous areas

IMPORTANT: See page iv at the front of this manual for important additional information regarding 
the use of these products in countries governed by the ATEX Directive.

The European Community permits Category 3G equipment, such as the MTL5500 Series, to be 
installed in, or connected to, Zone 2 flammable atmospheres provided it meets the requirements of 
the ATEX Directive. 

MTL5500 Category 3 products have been designed to meet, and carry approval markings for, Ex 
nL and/or Ex nA.  Edition 5 of IEC 60079-11 has introduced the level of protection Ex ic, which 
is very similar to protection type Ex nL, defined in EN 60079-15, because they are both energy-
limited concepts.

(Note: The IEC standards are considering Equipment Protection Level [EPL] marking but at this stage 
this will not be introduced on MTL products. The situation will be reviewed as the standard writing 
process becomes more definitive.)

In general, meeting the relevant requirements of the appropriate European (CENELEC) standards 
is considered the most appropriate method of demonstrating compliance with the ATEX directive. 
However, MTL often has its products approved by other national bodies, such as FM and CSA and, 
because national, European, and international standards are converging, it is generally possible to use 
other national approvals as supporting evidence for the ATEX Technical File.

In the context of this document, Zone 2 (Division 2) and Zone 22 hazardous areas are those that 
may become potentially explosive through the presence of flammable gases, vapours and dusts 
for periods of up to 10 hours per year. It is recommended that the current version of the standards 
is consulted for detailed information on the requirements applicable to the particular installation.

As a consequence of their IS approvals, MTL5500 products may also be connected into Zone 22 
hazardous areas. Consult individual module approvals for further details.

Unless otherwise specified, the following ambient conditions apply: 

Ambient Temperature range 	 –20°C to +60°C

Pollution Degree 2 	 (See EN 61010-1)

Measurement Category II 	 (See EN 61010-1)

9.1	 Enclosure
EN 60079-15 specifies the minimum required degree of protection to be IP54, but generally this is 
provided by the external enclosure in which the product is mounted.

The user must refer to the specific certificates relating to the products being installed within the 
hazardous area to check that all special conditions of safe use have been complied with.
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