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Dear Customer,

Thank you for buying our product. In this manual you will find all necessary information about this M&C product.
The information in the manual is fast and easy to find, so you can start using your M&C product right after you have
read the manual.

If you have any question regarding the product or the application, please don't hesitate to contact M&C or your
M&C authorized distributor. You will find all the addresses in the appendix of this instruction manual.

For additional information about our products, please go to M&C's website www.mc-techgroup.com. There you
can find the data sheets and manuals of our products in German and English.

This Operating Manual does not claim completeness and may be subject to technical
modifications.

© 07/2023 M&C TechGroup Germany GmbH.

Reproduction of this document or its content is not allowed without permission from
M&C.

With the release of this version all older manual versions will no longer be valid.
The German instruction manual is the original instruction manual. In case of arbitration
only the German wording shall be valid and binding.

Version: 1.03.00
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Headquarters
M&C TechGroup Germany GmbH ¢ Rehhecke 79 # 40885 Ratingen ¢ Germany
Phone: +49-2102-935-0

E - mail:iinfo@mc-techgroup.com

Website: www.mc-techgroup.com

1 GENERAL INFORMATION

The product described in this instruction manual has been built and tested in our production facility.

All M&C products are packed to be shipped safely. To ensure the safe operation and to maintain the safe condition,
all instructions and regulations stated in this instruction manual need to be followed. This instruction manual
includes all information regarding proper transportation, storage, installation, operation and maintenance of this
product by qualified personnel.

Follow all instructions and warnings closely.

Read this manual carefully before commissioning and operating the device. If you have any questions regarding
the product or the application, please don't hesitate to contact M&C or your M&C authorized distributor.

2 DECLARATION OF CONFORMITY

c E CE - Certification

The product described in this operating manual complies with the following EU directives:
EMC Directive

The requirements of the EU directive 2014/30/EU “Electromagnetic compatibility” are met.
Low Voltage Directive

The requirement of the EU directive 2014/35/EU “Low Voltage Directive” are met.
The compliance with this EU directive has been examined according to DIN EN 61010.

RoHS Directive

The requirements of the RoHS2 (‘Restriction of Hazardous Substances 2') directive 2011/65/EU and its annexes are
met.

Declaration of Conformity

The EU Declaration of conformity can be downloaded from the M&C homepage or directly requested from M&C.
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3 SAFETY INSTRUCTIONS
Follow these safety precautions during installation, commissioning and operation of the device:

e Read this operating manual before starting up and use of the equipment. The information and warnings
given in this operating manual must be heeded.

e Any work on electrical equipment is only to be carried out by trained specialists as per the regulations
currently in force.

e Attention must be paid to the requirements of VDE 0100 (IEC 364) when setting high-power electrical units
with nominal voltages of up to 1000V, together with the associated standards and stipulations.

o Checkthe details on the type plate to ensure that the equipment is connected to the correct mains voltage.
e Protection against touching dangerously high electrical voltages:
Before opening the equipment, it must be switched off and hold no voltages. This also applies to any
external control circuits that are connected.
e The device is only to be used within the permitted range of temperatures.
o (Check that the location is weather-protected. It should not be subject to either direct rain or moisture.

e The device must not be used in hazardous areas.

e Installation, maintenance, monitoring and any repairs may only be done by authorized personnel with
respect to the relevant stipulations.

4 WARRANTY

In case of a device failure, please contact immediately M&C or your M&C authorized distributor.

We have a warranty period of 12 months from the delivery date. The warranty covers only appropriately used
products and does not cover the consumable parts. Please find the complete warranty conditions in our terms and
conditions.

The warranty includes a free-of-charge repair in our production facility or the free replacement of the device. If you
return a device to M&C, please be sure that it is properly packaged and shipped with protective packaging. The
repaired or replaced device will be shipped free of delivery charges to the point of use.

www.mc-techgroup.com Temperature controller 701 | 1.03.00 5
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USED TERMS AND SIGNAL INDICATIONS

Danger

Warning

> [>[>

Caution

Caution

QL

Note

Qualified Personnel

>

This means that death, severe physical injuries and/or important material
damage will occur in case the respective safety measures are not fulfilled.

This means that death, severe physical injuries and/or important material
damage may occur in case the respective safety measures are not fulfilled.

This means that minor physical injuries may occur in case the respective
safety measures are not fulfilled.

Without the warning triangle means that a material damage may occur in
case the respective safety measures are not met.

These are important information about the product or parts of the operating
manual which require user’s attention.

These are persons with necessary qualification who are familiar with
installation, use and maintenance of the product.

High voltages!
Protect yourself and others against damage which might be caused by high
voltages.
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The digital electronic temperature controller 701 from serial no. 2009143 (valid from: September 2020) is the further
developed version of the previous temperature controller.

The digital electronic temperature controller 701 is used for the simple temperature control. It is designed in a
compact construction and is suitable for mounting on top hat rails. Dimensions (H x W) are 90 x 22.5 mm [= 3.5" x

0.9".

7 APPLICATION

The electronic temperature controller 701 is especially suitable for the regulation of electrically heated M&C sample
lines series 3/4/5-N/M/H and PSP-4M (-W) with a contact rating of up to 10 A. Equally, it can be used for regulation

of the heating or cooling of other devices.

8 TECHNICAL DATA

Temperature Controller Type

701 230V 701 115V

Part No.

01B8240 01B8240a

Temperature control range

Adjustable in the range of -200 to +600 °C [-328 to +1112 °F],
adjusted at works to 0 to +200 °C [32 to 392 °F]

Contact rating

250V AC/10 A ohmic resistance, change-over contact

Kind of regulation

Two-step regulator

Temperature sensor input

PT100 DIN; 2-conductors with
circuit/break protection

identification of sensor short-

Ambient temperature

0to +55°C[32to 131 °F], in case of close-to-close mounting 0 to +40
°C [32 to 104 °F]

Storage temperature -40to +70 °C [-40 to 158 °F]
Switching hysteresis Adjusted at works to 5 °C [41 °F]
Accuracy of control PT100: < £0.25 % from final value of measuring range

Thermocouple: < +1 % from final value of measuring range

Electrical connection

Terminals 2.5 mm?

Mains voltage*/Power consumption

230V, +10/-15 %, 48-63 Hz 2 VA | 115V, +10/-15 %, 48-63 Hz 2 VA

Mounting type

Rail mount housing, top hat rail sizing: 35 x 7.5 mm [= 14" x 0.3"]
according to DIN I[EC 60715

Housing protection

IP 20 EN60529

Housing material

Polycarbonate

Dimensions (H x W x D)

90x225x62mm [=3.5"x0.9"x24"]

Weight

1109 [= 024 Ib]

Site altitude

Maximum 2000 m [= 6561.7 ft] above sea level

Mounting position

Vertical, close mounting permitted

Climate resistance

< 85 % rel. humidity annual average without condensation

Electrical safety

DIN EN 61010 Part 1 over voltage category lll, contamination degree 2

Electromagnetic compatibility

DIN EN 61326-1, DIN EN 50121-1/50121-3-2

Interferences

Class B

Resistance to jamming

Industrial requirement

Indications

Dot-Matrix-LCD display with 64 x 80 pixels

* Galvanic separation to the measuring input

www.mc-techgroup.com
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9 DESCRIPTION

The two-step electronic temperature controller 701 has a temperature sensor input for PT100 sensors in two-wire-
technique. The temperature controller is equipped with a short-circuit and sensor break protection. The desired
temperature is selectable via keys. The actual value and the target value are displayed on a dot-matrix LCD. The LCD
display is black and white with backlight and 64 x 80 pixel resolution.

The control function is indicated by a "K1" in the upper left display area. Switching hysteresis, alarm limit values,

zero point correction and various other parameters can be set via program functions.

(Al) Alarm function flashes when flashes in cause
a limit value is exceeded of an error

\m{e'

== clock symbol appears,

K1 . Al Y &—¥1K?2

Analog inp |Analog inp| if timeris configured
K1 appears if the 23 E and flashes if the timer
relay output is active . was started

K2 or a switch-symbol ) °C
appears, if an ordered Setpoint 1
PhotoMOS®-Relay or O

the digital input .%

is active -

Figure 1 LCD display description

@ Increase value/previous menu item @ Decrease value/next menu item

® Back/cancel change (special function quick return or @ One level down in the menu/confirm change
press and hold key for longer)

Figure 2 Keys description
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10 RECEIPT OF GOODS AND STORAGE

Immediately after arrival, remove the controller and eventual accessories carefully from the packing and check
the articles for completeness against the packing list;

Check the goods for any damage during transportation and, if required, inform your shipping insurance
immediately of the damage found.

The controller should be stored in a weather-protected and frost-free areal

Note

10.1 PRODUCT LABEL AND SERIAL NUMBER

The product label with the serial number is placed on the side of the device.

11 INSTALLATION INSTRUCTIONS AND DIMENSIONS
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Figure 3 Dimensions and indication of the connection terminals

The controller is designed for mounting on a top hat rail according to DIN IEC 60715.

www.mc-techgroup.com Temperature controller 701 | 1.03.00
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Maintain the minimum distance of 20 mm [= 0.8"] above and below the controller.
1. Sothat the release slot can be accessed with a screwdriver from the bottom.
2. Sothat when dismounting, the device can be swiveled upwards and removed from the DIN rail.

Several devices can be mounted right next to each other without a minimum distance.

12 ELECTRICAL CONNECTIONS

The temperature controller 701 can be delivered with a mains voltage of 230V 48/63 Hz or 115V 48/63 Hz.

A wrong mains voltage can destroy the device. Please ensure that the supply
Warning voltage is identical to the indication on the type plate.

When setting high-power electrical units with nominal voltages of up to 1000V,
attention must be paid to the requirements of VDE 0100 together with the
. associated standards and stipulations!
Warning A main switch must be provided externally.
The main circuit of the instrument must be equipped with a fuse corresponding
to the nominal voltage (over current protection); for electrical details see technical
data.

> PP

The electrical connection is to be made on the terminal screws on the front side of the housing (see Figure 3).

A The nominal capacity of the connected heated line must not exceed 2300 Watt.
Warning

1. Connect the temperature sensor PT100 to the terminals 1 and 2.

Figure 4 PT100 connection

If a thermocouple is used, terminals 1 and 2 are connected as shown in Figure 5.

Figure 5 Thermocouple connection
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2. Connect the mains voltage terminals identified with L1 and N to the supply voltage being sufficiently
protected by fuse.

3. Connect the switching contact for ON/OFF for the consumer to the terminals 5/6/7 with the functions NO
(normally open) / NC (normally closed) / COM (potential).

Relay AC250 V, 10 A

Figure 6 Relay output K1 (zero-current state)

4. Optionally, a multipole coupling socket can be mounted externally that will be wired with the temperature
controller according to the pin connection plan (see Figure 6). This enables you to make a simple, easy
servicing connection between the heated sample lines 3/4/5-N/M/H or PSP-4M (-W) by means of the
multipole coupling connector (standard equipment of the heated sample lines) with the temperature
controller.

5 Sensor

6 Sensor

Figure 7 Pin assignment of the heated lines 3/4/5-N/M/H or PSP-4M (-W)

13 SIGNAL TYPES PT100 AND THERMOCOUPLE

The 701 can be connected to signal type PT100 or thermocouple. As standard, the 701 is linearized for a PT100
(factory setting). If you are using a thermocouple, the temperature controller needs to be linearized to the chosen
thermocouple type L, J or K.

13.1  LINEARIZATION TO SIGNAL TYPES THERMOCOUPLE L, JORK

To linearize the 701 to signal type thermocouple follow these steps:
1. Press the menu-button to enter the “User level”.

www.mc-techgroup.com Temperature controller 701 | 1.03.00 11
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2. With the “down” arrow -button go one step down to “Configuration”.

3. Press the menu-button to reach the “Configuration”-menu.

4. With the "down” arrow -button go two steps down to menu-item “Analog input”.

5. Press the menu-button again to go to measurement input group 2 (Signal type, thermocouple).

Here you can choose between thermocouple types L, J or K.

Linearization Comment Measuring range
Fe-CuNi L" DIN 43710:1985-12 -200 bis + 900 °C [-328 to 1652 °F]
Fe-CuNi ,J* DIN EN 60584-1:2014 -210 bis +1200 °C [-346 t0 2192 °F]
Fe-CuNi K" DIN EN 60584-1:2014 -270 bis +1300 °C [-454 to 2372 °F]

6. Select your thermocouple type and confirm your selection by pressing the menu-button.

14 INITIAL STARTING

The thermostat function =» Function =» Heating is set at the factory.

Relay output K1 is initially inactive at the factory setpoint of 0 °C [32 °F].

Relay output K1 is inactive because the factory setpoint has already been reached or
Note exceeded at a room temperature of 20 °C [68 °F].
For commissioning, the controller must first be configured beyond the factory settings.
For this purpose, the setpoint must be defined and the switching differential must be set. In addition, an upper and
lower alarm value can be set. The alarm is indicated in the controller display when these values are exceeded or
undershot.

To set the setpoint or the switching differential, proceed as follows (for an overview, see Figure 8)

Press the menu key to enter the "User level".

Press the down arrow key once to select the "Configuration" entry.

Press the menu key to enter the "Configuration" menu.

Press the down arrow key to select the "Setpoint 1" or "Switching differential" menu item.
Press the menu key again to enter the setpoint or the switching differential.

ik Wi =

12 Temperature controller 701 | 1.03.00 www.mc-techgroup.com



Vi8Ce

Embracing Challenge

OVERVIEW

14.1

_ 218]8p ele(g ‘[eAslul Buipiooay

_ uolsianul Ajejod ‘@0inog

pueq aoueJajo] ‘abuel "|0} Juiod}ag pue -anjen 1oy

‘leuBis indinQ ‘leubis Helsay ‘eubis pouen) ‘leubis-doig
‘leubis peIS ‘|eubis abpajmounoy ‘ewn pus Jewi] ‘ewln pean
‘awi] ‘Aejdsip swi] ‘uo Jomod Jape asuodsay ‘uonoun4

awly asind ‘Aejep awin Jo Yyoums ‘Aejep awi} Uo Youms
‘0160] -HOX/ANV/HO ‘Uoisianul Aiejod ‘[eubis [eybig ‘uonoung

J81unoo sinoy buitelad ‘eubis abpemoudoy
‘leubis BuloyuOW ‘|leAIB)UI BOIAISS ‘UOIOUN4

[eubis aBpamouoy

‘uomsod ¥207 ‘awl} as|nd ‘Aejap Jo youmg pue ‘Aejsp uo youmg
‘Jolla 01 "suodsay ‘uoissaidns’le dn-pels Unoineyaq Buiyoums
‘[ernualagip BuIyONMS ‘Z anjeA LT NOIABYSQ anfeA’ I

‘enjea pwi ‘ndu) Julodies ‘ndul eneAoy ‘uoljouny

18saJ Bumes Aiojoe4 Yous| | joeg
juaLnd n_m_._m_w\ pue Jaiunoo EML@N_U uol0auu0)
-a01Meg ‘ewn Bunelsdo aJ/empieH
+|-m0_?_mm
uoIsIan
1no-awil| 10
§ ®
3oeqd
Jebboeieqg
Kejey-sowoloyd
/ﬁ..n_u:o Aejey
/LmE_ 1
2 'L reubis joiuoo ybip
4//mo_.imw

™~ Buloyuow anjea’wi
|~ uonouNy yeISowIsy |

JaAOUDHMS JuIod}ag Ul SLUI} JO-YOUMmG “uiw
BLUI} UO-UONMS ‘Io8 0} "sudsey ‘soulsliayip YoumMs
uiodies XelA pue Ul ‘g pue | juiodies ‘uonound|UoisieAuriog

\

|_-ndui [exbiq
|~ ndui Bojeuy
\ uonesad/Ae|dsiq

juswisnipe aul{ ‘eoue)sisal aul

‘JUBISUOD awul} JaYjI4 ‘1esyo’[ea Buunses|y ‘saoe|d [ewioaq

‘puz- ‘peis Buleog ‘uolresuadwioyinieladwa]

‘abuesseaw aoue)sisay ‘ainjedadwa] ‘uonezueaur ‘adA) reubig

/BP waishg

an[eA esealosp 10
Jojeweled xau

A EEIE

sabueyo @

WJuoo +

sabueyo
108la1

anfeA esealoul Jo
Jsreweled snoinaud

a|diounid uonebineN

wiodieg wiodiesg
asealosp aseaJou|

® 1@

AN

joeq @

Jao
- oueoineg| — D DN

INo-auWil] 10 &)

Aejep dnyeig

“uewisnipe julodies ‘eneg-oiny ‘uoijeledo Jno-awi|
Buo| Aoy uiniey ‘Jerg Aoy uimey ‘sseulybug ‘Bunybi
“1seljuon) ‘ueysiewl ] “Buynidsq ‘Aejdsip pug ‘Aedsip 1s|

4

bioeq ‘[enuasopp Buyoums

pun aunyesedws|
‘uo Jomod abenBue ‘ebenbueT ‘eweu aoine(

uonel
-nByuon

| Julodies —
:neyep Jed @ @ o T4

T Fud10d335
Ja
Ove

dut SOTELY

%

(iIno-awii] 40 UO youms Jaye sg) Aejdsip |ewION

Figure 8 Overview of settings and functions
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14.2 FUNCTIONAL TEST

Principally, it must be checked after the initial starting whether the controller is switching according to the adjusted
values and whether the determined operating temperature is reached.
The first function test has to be effected as follows:
1. Switch on the power supply.
2. After the set point temperature is being reached, the controller cuts the heater off =» the "K1"
indicator in the display is turned off.

Heating: switches to OFF above 0 °C,
ON under -1 °C

17 1
Setpoint = 0°C |- NG & o
A4°C b - switching

" differential

v

t
Relay- 1
output K1
P ON
active
OFF
inactive 1

Figure 9 Device function test with setpoint value of 0 °C [32 °F] (example)

Cooling: switches to ON above 9 °C,
OFF under 8 °C

T°c |
L
9 """\, 'i“""-‘.'.; -
Setpoint = 8 °C |-------1y----- J--¥switching differential
| : R
) v
Relay- 1 I [
output K1 | : ON
actives . [
IOFF I .
inactive g

Figure 10 Device function test with setpoint value of 8 °C [46.4 °F] (example)
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15 ERROR MESSAGES

Display Cause/remedy or instruction for action

Device not calibrated Instruction for action: send the device back to M&C TechGroup.

Measured value The message cannot be acknowledged until it is within the admissible
range again.

USB communication Instruction for action: restart device. If the error message occurs again,
send the device back to M&C TechGroup.

EEPROM Instruction for action: restart device. If the error message occurs again,
send the device back to M&C TechGroup.

16 MEASURED VALUE RECORDING

Display Cause/remedy or instruction for action
<<LL< Under range/check sensor configuration, check measuring chain
>>>> Over range/check sensor configuration, check measuring chain

---- Value incorrectly configured (display 1: no selection set). Value invalid, division by
zero, probe short circuit or probe break
Instruction for action: restart device, otherwise return device

++++ Error when recording the terminal temperature or with compensation signal
Instruction for action: restart device, otherwise return device
*oxHx Value cannot be displayed, display overrun

Instruction for action: restart device, otherwise return device

17 DECOMMISSIONING

No special measures are to be taken for decommissioning the equipment.

18 MAINTENANCE AND REPAIR

The controller 701 is working maintenance-free for a long period of time.
In case the controller is defective, please send the device to M&C TechGroup for repair.

The controller is equipped with a sensor break protection that in case of need cuts off the
unit as long as the defective sensor has not been exchanged.

Note

19 PROPER DISPOSAL OF THE DEVICE
At the end of the life cycle of our products, it is important to take care of the appropriate disposal of obsolete

electrical and non-electrical devices. To help protect our environment, please follow the rules and regulations of
your country regarding recycling and waste management.

www.mc-techgroup.com Temperature controller 701 | 1.03.00 15
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20 APPENDIX

FOF

A==
42 For further product documentation, please see our website:
www.mc-techgroup.com
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