M420 2-wire Transmitter,
for pH, 02

Transmitters for reliable measurements and for harsh conditions with
HART® interface.

Technical Data

L=}
=1
L)
-
2
=
:
=

Contents

Short description

The M420 transmitter series is METTLER TOLEDO'’s solution for your most demanding process conditions
in hazardous area applications. Thanks to the mixed-mode input functionality, it accepts any conventional
(analog) or ISM® sensor of your choice. The easy-to-use interface with large backlit display allows for
intuitive and straightforward application.

Features

— ATEX/FM* approved for X versions

— Advanced ISM® technology for easy and reliable maintenance

— HART®communication available as a standard

— Sensocheck® real-time sensor diagnostics and Sensoface® display information
— Internal log-book (100 entries) expandable fo 200 (with AuditTrail®)

— Multi-level password protection

— 2 analog outputs available as a standard

— Selection of TAN software options available

*pending
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Drawings

Sealing plugs (3 pieces)
Washer (1 piece),

for pipe mounting:

insert between case and nut
Pg cable glands (3 pieces)
Hinge pin (1 piece)
Enclosure screws (4 pieces)
Pg plug (1 piece)

Rubber reducer (1 piece)
Cable ties (3 pieces)

Filler plugs (3 pieces)
Hexagon nuts (5 pieces)
Jumper (2 pieces)

Cable gland (3 pieces)
Breakthroughs for cable
gland or conduit 1/2",
@21.5mm

(2 breakthroughs)
Conduits not included!
Holes for post mounting
(4 breakthroughs)
Holes for wall mounting
(2 breakthroughs)
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Pipe mounting with ZU 0274 bracket kit

&40...260

Protective hood ZU 0737 for wall and pipe mounting

199 147
® & 2
4+ 5 \
KT //r
Panel-mount kit ZU 0738
<30 76 31
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1 Seal (1 piece)

2 Screws (4 pieces)

3 Position of the panel

4 Span pieces (4 pieces)

5 Threaded sleeves (4 pieces)

Panel cutout 138 x 138 mm (DIN 43700)

All dimensions in mm

Hose clamps with worm
gear drive fo DIN 3017
(2 pieces)

Pipe mount plate

(1 piece)

For vertical or

horizontal post/pipe
mounting

Self-tapping screws

(4 pieces)




Specifications

M420 transmitters for pH measurement

Transmitter

2-wire HART®

M420 pH

pH/mV input

Measurement range

Display range

Glass electrode input 4

Reference electrode input®

Measurement error 1.2.3)

Input pH or ORP electrodes or ISFET

Input
Input
Input

Glass electrode or ISFET

Reference electrode

ORP electrode (e. g. platinum) or working
electrode for impedance measurement

-1500 ... + 1500 mV

pH value
ORP

-2,00 ... +16,00
-1999 ... +1999mV

Input resistance
Input current

>1x 1012 0hms
<1x10-12A2

Impedance measurement range 0,5 ... 1000 MOhms (+20 %)

Input resistance
Input current

>1x 1010 0hms
<1x10-10A2

Impedance measurement range 0,5 ... 200 kOhms (20 %)

pH value
mV value

< 0,02
<1lmV

TC (temperature coefficient): 0,002 pH/K
TC: 0,1 mV/K

Sensor
Standardization pH

Operating modes

Calimatic Buffer Sets™

Zero Offset
Max. calibrafion range

Sensor
Standardization ORP )

Max. calibrafion range

pH calibration

BUF
MAN

DAT

Calibration with Calimatic automatic buffer recognition
Manual calibration with input of individual buffer
values

Data entry of premeasured electrodes

-01- METTLER TOLEDO
-02- Merck/Riedel de Haen
-03- Ciba (94)

-04- NIST Technisch

-05- NIST Standard

-06- HACH

-07- WTW techn. Puffer
-08- Hamilton

-09- Reagecon

2,00/4,01/7,00/9,21
2,00/4,00/7,00/9,00/12,00
2,06/4,00/7,00/10,00
1,68/4,00/7,00/10,01/12,46
1,679/4,006/6,865/9,180
4,00/7,00/10,01
2,00/4,01/7,00/10,00
4,01/7,00/10,01
2,00/4,00/7,00/9,00/12,00

+200 mV (only ISFET)
Asymmetry pofential:
Slope:

+60 mV
80 ...103% (47,5 ... 61 mV/pH)

ORP calibration (Zero Offset)

—-700 ... +700 mV




Specifications

M420 transmitters for pH measurement

Adaptive Calibration
Timer™

Preset interval 0000...9999 h

Sensocheck Automatic monitoring of glass and reference electrode, can be disabled
Delay time Approx. 30 s
Sensoface Provides information on the electrode stafus

Evaluation of zero/slope, response, calibrafion interval, wear monitor, Sensocheck,
can be disabled

Temperature Input™

Measurement range

Adjustment range
Resolufion

Measurement
error!.2.3)

Pt 100/Pt 1000/NTC 30 kOhms™
2-wire connection, adjustable

Pt 100/Pt 1000
NTC 30 kOhms

-20,0...+200,0°C (-4,0...+392,0°F)
-20,0...+1560,0°C (-4,0...+302,0°F)

10K

0,1°C/1°F

<0,6 K (<1 K bei Pt100; < 1K bei NTC >100°C)

Temp. compensation of

process medium

Linear —-19,99...+19,99%/K
Reference temperature 25°C

Power output

For operating an ISFET adapter
+3V/0,5 mA
-3V/0,56 mA

*) User-defined

D According to EN 60746-1, at nominal operating conditions

2) +1 count
3) Plus sensor error

4) ot environment femperature




Specifications

M420 transmitters for 0, measurement

Transmitter

2-wire HART®

M420 02

Standard Device
Input Range
Measurement error

Operation Modes

Display Ranges

Polarization voltage

Accepted Guard Current

Sensors: InPro 6800

Measuring current 0...600 nA

resolution 10 pA

<0,5% v. M. + 0,05 nA + 0,005 nA/K

GAS
DO

Measurement in gases
Measurement in liquids

Saturation (-10...80°C)
Concentration (=10 ... 80 °C)
(Dissolved oxygen)

Volume concentration in gas

0,0...600 %
0,00 ... 99,99 mg/l
0,00...99,99 ppm

0,00...99,99 Vol-%

—-400...-1000 mV

Presetting —675mV (resolution <5 mV)

=20 pA

Traces Device
Input Range 1
Measurement error
Input Range 11
Measurement error

Operation Modes

Sensors: InPro 6800/6900/6950

Measuring current 0...600 nA Resolution 10 pA

<0,56% v. M. + 0,05 nA + 0,005 nA/K

Measuring current 0... 10000 nA Resolution 166 pA

<0,5% v. M. + 0,8 nA + 0,08 nA/K

GAS
DO

Measurement in gases
Measurement in liquids

Measurement Ranges
StandardSensors «10»

Saturation (-10...80°C)
Concentration (-10...80°C)
(Dissolved oxygen)

Volume concentration in gas

0,0...600,0 %
0,00...99,99 mg/!
0,00...99,99 ppm
0,00...99,99 Vol %

Measurement Ranges Saturation (-10...80°C) 0,000...150,0 %

StandardSensors «01» Concentration (-10...80°C)  0,000...9999 pg/I / 10,00...20,00 mg/I
(Dissolved oxygen) 0,000...9999 ppb / 10,00...20,00 ppm
Volume concentration ingas ~ 0,000...9999 ppm / 1,000...50,00 Vol %

Measurement Ranges Saturation (-10...80°C) 0,0...150,0 %

StandardSensors «<001»  Concenfration (=10...80°C)  0,000...9999 pg/l / 10,00...20,00 mg/I
(Dissolved oxygen) 0,000...9999 ppb / 10,00...20,00 ppm
Volume concentration ingas ~ 0,000...9999 ppm / 1,000...50,00 Vol %

Polarization voltage

Accepted Guard Current

0...-1000 mV

Presetting —675mV (resolution <5 mV)

=20 pA




Specifications

M420 transmitters for 0, measurement

Sensor Adjustment™

Operation Modes ™

Calibration Range
Standard Sensor «10»

Calibration Range
Standard Sensor «01»

Calibration Range
Standard Sensor «001»

Calibration Timer™
Pressure Correction™

AIR Automatic calibration on air

WTR Aufomatic calibration in air saturated water
Product calibration

Zero point calibration

Zero point +2nA

Slope 25...130 nA (at 25°C, 1013 mbar)
Zero point +2nA

Slope 200...550 nA (af 25°C, 1013 mbar)
Zero point +3 nA

Slope 2000 ...9000 nA (at 25°C, 1013 mbar)

0000...9999 h
0,000 ... 9,999 bar/999,9 kPa/ 145,0 psi)

Preset interval
manual

Sensocheck Monitoring of membrane, electrolyte and sensor feed cable for
short cirucits/open circuits (can be disabled)
Delay time Approx. 30 s
Sensoface Provides information on the condition of the sensor, evaluation of zero point/slope,

response time, calibration inferval, Sensocheck (also wear monitor with digital
sensors), can be disabled

Temperature Input

Measurement Range
Adjustment Range
Resolufion

Measurement error 2.3, 4)

NTC 22 kOhm /NTC 30 kOhm™
2-wire connection, adjustable

-20,0...+1560,0°C (-4,0...+302,0°F)

10K

0.1°C/1°F

<0,6K (<1 Kat>100 °C)

*) User-defined

1 Automatic range switch

2) According to EN 60746-1, at nominal operating conditions

3) +1 count
4) Plus sensor error




Terminal ussignment

Transmitter M420

Transmitter M420 pH
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Terminal assignment

Transmitter M420 O,
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General specifications

Transmitter M420

ISM Input «One wire»-interface for operation with ISM (digital Sensors)
(6 V/Ri=approx. 1,2 kOhm)
| Input Supply voltage 0/4...20 mA / 50 Ohm for exfernal pressure compensation

Measurement range
Characteristic

Measurement error2.4

Configurable 0...9,999 bar

Linear

< 1% of current value + 0,1 mA

HOLD Input
Function

Switching Voltage

Galvanically isolated (OPTO coupler)

Switches the device info HOLD

0...2V (AC/DC) Inactive
10...30 V (AC/DC) HOLD active

CONTROL Input
Function

Switching volfage

Galvanically isolated (OPTO coupler)

Switch parameter set A/B

0...2V (AC/DC) Parameter set A
10...30 V (AC/DC) Parameter set B

Output 1

Measurement Value™

Characteristic
Alarm™

Output Filter
Measurement error3)

Measurement range ™

Permissible Measurement

Span M420 pH

Min. Measurement
Range M420 07

loop current 4...20 mA, floating, protected against wrong polarity,
HART communication, feeding voltage 14...30 V

M420 pH pH, ORP, femperature
M420 Oy DO saturation / DO concentration / temperature
Linear

22 mA on error messages

PT;-filter, fime constant: 0...120 s

<0,25 % of current value + 0,025 mA

Configurable within the chosen measurement range

pH 2,00...18,00/200...3000 mV /20...320 K/ 36...576 °F

Standard: 5% / 0,5 mg/I (ppm) / 2 Vol %
Traces: 2% /0,1 mg/l (ppm) / 100 ppm

Output 2

Measurement Value™

loop current 4...20 mA, floating, protected against wrong polarity, feeding voltage
14..30V

M420 pH pH, ORP, femperature
M420 Oy DO saturation / DO concentration / temperature




General specifications

Transmitter M420

Characteristic
Alarm™

Output Filter

Measurement error2. 3, 4)

Measurement range

Permissible Measurement

Span M420 pH

Min. Measurement
Range M420 O,

Linear

22 mA on error messages

PT;filter, time constant: 0...120 s

<0,25 % of current value + 0,025 mA

Configurable within the chosen measurement range

pH 2,00...18,00/200...3000 mV/20...320 K/ 36...576°F

Standard: 5% /0,5 mg/l (ppm) / 2 Vol %
Traces: 2% / 0,1 mg/l (ppm) / 100 ppm

Real-time Clock

Power Reserve

several fime and date formats selectable

> b days

Display

Main display
Secondary display
Text line
Sensoface

Mode indicatfors

Alarm indication

LC display, 7-segment with icons, backlit (white)

Character height ca. 22 mm, unit symbols 14 mm

Character height ca. 10 mm

14 characters, 14 segments

3 status indicators (friendly, neutral and sad smiley)

Meas, cal, config, diag
Further icons for configuration and messages

Alarm icon on display, blinking

Keypad

Keys: meas, info, 4 cursor keys, enter

HART-Communication

Digital communication via FSK modulation of the output current 1,
device identification, measured values, status and messages,
parameters, calibrafion, protocols.

IrDA-Interface

Infrared interface for dafa transmission as protocols and log book, parameterization,
calibration, firmware update.

FDA 21 CFR Part 11

Access control through configurable pass codes. When the configuration is
changed, a log book entry is generated a flag is set on the HART protocol.
Message and log book entry when the fransmitter is opened.

11
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General specifications

Transmitter M420

Diagnose Functions
Calibration Data
Device self-test

Log Book

Ext. Log Book (TAN)

Calibration date, zero, slope and response time

Display test, automatic memory fest (RAM, FLASH, EEPROM), module test

100 events with date and fime

AudifTrail: 200 events with date and time

Service Functions
Sensor Monitor
Current Source

IrDA

Password Protection

Factory seftings

TAN

Display of direct, uncorrected sensor signal

Current can be defined for output 1 and 2 (00,00...22,00 mA)

Unlocking of the IrDA functionality

Password assignment for menu access

Reset of all seftings to the factory values
Exception: Calibration data

Release of optional additional functions

Data retention

Parameters and calibration data >10 years (EEPROM)

EMC

Emitted inferference

Immunity to inferference

DIN EN 61326-1 (general requirements)

Class B

Industrial sector

Explosion Protection

M420 USA FM CI | Div 2™
Canada CSA Cl | Div 2™

M420X ATEX / IECEx / FM / CSA
Zone 1/CI1Div1™

Nominal Operation Conditions

Ambient Temperature

Transport/Storage
Temperature

Relative Humidity

Feeding Voltage

-20...+65°C (-4,0...+149,0°F)

-20...+70°C (-4,0...+1568,0°F)

10...95 % non condensating

14..30V




General specifications Transmitter M420

Enclosure Molded enclosure made of PBT (polybutylene terephthalat), fiber-glass reinforced
Assembly Wall, pipe and panel mounting

Color Gray RAL 7001

Protection IPG7

Combustibility UL94 V-0

Dimensions 148 mm x 148 mm

Panel Cutout 138 mm x 138 mm nach DIN 43 700

\Weight 1,2 kg (1,6 kg incl. accessories and packaging)

Cable Glands 3 breakthroughs for cable glands M20 x 1.5

2 breakthroughs for NPT 1/2" or Rigid Metallic Conduit

Wiring Terminal block, wire cross section max. 2,5 mm?2

" User defined
) Pending

1 Automatic range switch

2 According to EN 60746-1, at nominal operating conditions

3 +1 count

M Plus sensor error

13
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Ordering information

Transmitter M420

Description Designation Order no.
2-wire instruments

Transmitter M420 pH H M420 pH H 52 121 405
Transmitter M420 pH H OUT2 M420 pH H OUT2 52 121 406
Transmitter M420 pH XH M420 pH XH 52 121 407
Transmitter M420 pH XH OUT2 M420 pH XH OUT2 52 121 408
Transmitter M420 0o H M420 0, H 52 121 415
Transmitter M420 O H OUT2 M420 0, H OUT2 52 121416
Transmitter M420 0o XH M420 0 XH 52 121 417
Transmitter M420 O XH OUT2 M420 0, XH OUT2 52121418
Software options

Log Book SW 420-002 52 121 466
Extended Log Book (AuditTrail) SW 420-003 52 121 467
Oxygen trace measurement SW 420-004 52 121 468
Current input & 2 digital inpufs SW 420-005 52 121 469
Mounting accessories

Bracket kit ZU 0274 52 120 741
Panel-mount kit ZU 0738 52 121 471
Protective hood ZU 0737 52 121 470
Replacement modules

pH M420i module pH M420i 52 121 451
pH M420i X module pH M420i X 52 121 452
02 M420i module 07 M420i 52 121 453
02 M420i X module 07 M420i X 52 121 454




Notes
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METTLER TOLEDO Market Organizutions

Sales and Service:

Australia

Mettler-Toledo Ltd.

220 Turner Street

Port Melbourne

AUS-3207 Melbourne/VIC
Phone +61 1300 659 761
Fax +61 3 9645 3935
e-mail info.mtaus@mt.com

Austria

Mettler-Toledo Ges.m.b.H.
SudrandstraBe 17

A-1230 Wien

Phone +43 1607 43 56
Fax +43 1 604 28 80

e-mail  infoprocess.mtat@mt.com

Brazil

Mettler-Toledo Ind. e Com. Lida.

Alameda Araguaia, 451

Alphaville

BR-06455-000 Barueri/SP

Phone +55 114166 7444

Fax +65 11 4166 7401

e-mail  mettler@mettler.com.br
service@mettler.com.br

China

Mettler-Toledo Instruments
(Shanghai) Co. Lid.

589 Gui Ping Road

Cao He Jing

CN-200233 Shanghai

Phone +86 21 64 85 04 35
Fax +86 21 64 85 33 51
e-mail mics@public.sta.net.cn

Croatia

Mettler-Toledo d.o0.0.
Mandlova 3

HR-10000 Zagreb

Phone +385 1292 06 33
Fax +385 129581 40
e-mail mt.zagreb@mt.com

Czech Republic
Mettler-Toledo s.r.0.
Trebohosticka 2283/2
CZ-100 00 Praha 10

Phone +4202 72123150
Fax +420272123170
e-mail  sales.micz@mt.com

Denmark

Mettler-Toledo A/S
Naverland 8

DK-2600 Glostrup

Phone +4543 27 08 00
Fax +45 43 27 08 28
e-mail info.mtdk@mt.com

Management System
certified according to
ISO 9001 / 1SO 14001

q3

France

Mettler-Toledo

Analyse Industrielle S.A.S.

30, Boulevard de Douaumont
BP 949

F-75829 Paris Cedex 17
Phone +33 147 37 06 00
Fax +33 147 37 46 26
e-mail  mipro-f@mt.com

Germany

Mettler-Toledo GmbH
ProzeBanalytik

Ockerweg 3

D-35396 GieBen

Phone +49 641 507 333
Fax +49 641 507 397
e-mail  prozess@mt.com

Great Britain

Mettler-Toledo LTD

64 Boston Road, Beaumont Leys
GB-Leicesfer LE4 1AW

Phone +44 1162357070
Fax +44 116 236 5500
e-mail  enquire.mtuk@mt.com

Hungary

Mettler-Toledo Kereskedelmi KFT
Teve u. 41

HU-1139 Budapest

Phone +36 1288 4040

Fax +36 1 288 40 50
e-mail  mthu@t-online.hu

India

Mettler-Toledo India Private Limited
Amar Hill, Saki Vihar Road

Powai

IN-400 072 Mumbai

Phone +91222803 1111

Fax +91 22 2857 5071
e-mail  sales.mtin@mt.com

Italy

Mettler-Toledo S.p.A.

Via Vialba 42

|-20026 Novate Milanese
Phone +39 02 333 321
Fax +39 02 356 2973
e-mail
customercare.italia@mt.com

Japan

Mettler-Toledo K.K.

Process Division

4F Izumikan Sanbancho Bldg.
3-8 Sanbancho

Chiyoda-ku

JP-102-0075 Tokyo

Tel. +81 332227103

Fax +81332227118
e-mail  helpdesk.ing.jp@mtf.com

Subject to technical changes.
09/2008 © Mettler-Toledo AG
Printed in Switzerland. 52 121 473

Malaysia
Mettler-Toledo (M) Sdn Bhd

Bangunan Elecfroscon Holding, U 1-01

Lot 8 Jalan Astaka U8/84
Seksyen U8, Bukit Jelutong

MY -40150 Shah Alam Selangor
Phone +60 3 78 44 58 88

Fax  +603 78458773
e-mail
MT-MY.CustomerSupport@mt.com

Mexico

Meftler-Toledo S.A. de C.V.
Pino No. 350, Col. Sta.

MA. Insurgentes, Col Atlampa
MX-06430 México D.F.
Phone +52 555547 57 00
Fax +b2 55 5541 22 28
e-mail  mf.mexico@mt.com

Poland

Mettler-Toledo (Poland) Sp.z.0.0.
ul. Poleczki 21

PL-02-822 Warszawa

Phone +48 22 545 06 80

Fax +48 22 545 06 88
e-mail  polska@mt.com

Russia

Mettler-Toledo Vostok ZAO

Sretenskij Bulvar 6/1

Office 6

RU-101000 Moscow

Phone +7 495651 98 86

Fax +7 495 621 63 53
+7 495 621 78 68

e-mail inforus@mt.com

Singapore

Mettler-Toledo (S) Pte. Lid.

Block 28

Ayer Rajah Crescent #05-01

SG-139959 Singapore

Phone +65689000 11

Fax +65 6890 00 12
+65 6890 00 13

e-mail  precision@mt.com

Slovakia

Mettler-Toledo s.r.0.

Hattalova 12/A

SK-831 03 Bratislava

Phone +421 2 444412 20-2
Fax +421 2 4444 12 23
e-mail  predaj@mt.com

Mettler-Toledo AG, Process Analytics

Slovenia

Mettler-Toledo d.o.o.

Peske 12

SI-1236 Trzin

Phone +386 1 530 80 50
Fax +386 1562 17 89
e-mail  keith.racman@mt.com

South Korea

Mettler-Toledo (Korea) Lid.

Yeil Building 1 & 2 F

124-5, YangJe-Dong
SeCho-Ku

KR-137-130 Seoul

Phone +82 2 3498 3500
Fax +82 2 3498 3555
e-mail  Sales_MTKR@mt.com

Spain

Mettler-Toledo S.A.E.

C/Miguel Hernandez, 69-71
ES-08908 L'Hospitalet de Llobregat
(Barcelona)

Phone +34 93 22376 00

Fax +34 93223 76 01

e-mail  ben.centralita@mt.com

Sweden

Mettler-Toledo AB
Virkesvdgen 10

Box 92161

SE-12008 Stockholm
Phone +46 8 702 50 00
Fax +46 8 642 45 62
e-mail info.se@mt.com

Switzerland

Mettler-Toledo (Schweiz) GmbH
Im Langacher

Postfach

CH-8606 Greifensee

Phone +41 44 944 45 45
Fax +41 44 944 4510
e-mail  salesola.ch@mt.com

Thailand

Mettler-Toledo (Thailand) Lid.
272 Soi Soonvijai 4

Rama 9 Rd., Bangkapi

Huay Kwang

TH-10320 Bangkok

Phone +66 2 723 03 00

Fax +66 27196479
e-mail
MT-TH.CustomerSupport@mt.com

USA/Canada

Mettler-Toledo Ingold, Inc.

36 Middlesex Turnpike

Bedford, MA 01730, USA

Phone +1781 301 8800

Freephone +1 800 352 8763

Fax +1 781 271 0681

e-mail  miprous@mt.com
ingold@mt.com

Im Hackacker 15, CH-8902 Urdorf, Switzerland

Phone + 41 44 729 62 11, Fax +41 44 729 66 36

www.mt.com/pro



