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© METTLER TOLEDO 2011 

No part of this manual may be reproduced or transmitted in any form or by any 
means, electronic or mechanical, including photocopying and recording, for any 
purpose without the express written permission of METTLER TOLEDO. 

U.S. Government Restricted Rights: This documentation is furnished with 
Restricted Rights. 

 

Copyright 2011 METTLER TOLEDO. This documentation contains proprietary 
information of METTLER TOLEDO. It may not be copied in whole or in part 
without the express written consent of METTLER TOLEDO.  

METTLER TOLEDO reserves the right to make refinements or changes to the 
product or manual without notice. 

 

COPYRIGHT 

METTLER TOLEDO® is a registered trademark of Mettler-Toledo, Inc. All other 
brand or product names are trademarks or registered trademarks of their 
respective companies. 

 

Copyright (c) 2003, Dr. Brian Gladman, Worcester, UK.  All rights reserved. 
AES SOFTWARE LICENSE TERMS 
The free distribution and use of this software in both source and binary form is 
allowed (with or without changes) provided that: 

1. Distributions of this source code include the above copyright notice, this 
list of conditions and the following disclaimer;  

2. Distributions in binary form include the above copyright notice, this list 
of conditions and the following disclaimer in the documentation and/or 
other associated materials;  

3. The copyright holder’s name is not used to endorse products built using 
this software without specific written permission. 

ALTERNATIVELY, provided that this notice is retained in full, this product may be 
distributed under the terms of the GNU General Public License (GPL), in which 
case the provisions of the GPL apply INSTEAD OF those given above. 
DISCLAIMER 
This software is provided ‘as is’ with no explicit or implied warranties in respect 
of its properties, including, but not limited to, correctness and/or fitness for 
purpose. 

 

METTLER TOLEDO RESERVES THE RIGHT TO MAKE REFINEMENTS OR 
CHANGES WITHOUT NOTICE. 

 



 

 

English 

FCC Notice 

This device complies with Part 15 of the FCC Rules and the Radio Interference 
Requirements of the Canadian Department of Communications. Operation is 
subject to the following conditions: (1) this device may not cause harmful 
interference, and (2) this device must accept any interference received, including 
interference that may cause undesired operation. 

This equipment has been tested and found to comply with the limits for a Class 
A digital device, pursuant to Part 15 of FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the equipment 
is operated in a commercial environment. This equipment generates, uses, and 
can radiate radio frequency energy and, if not installed and used in accordance 
with the instruction manual, may cause harmful interference to radio 
communications. Operation of this equipment in a residential area is likely to 
cause harmful interference in which case the user will be required to correct the 
interference at his or her expense. 

 Declaration of Conformity is located on the documentation CD, part number 
64057241. 

NOTE ON FIRMWARE REVISIONS 

This manual describes features and functions of the IND780 terminal with 
version 6.4.xx firmware. Terminals with version 6.3.xx firmware or lower will 
differ in some areas. The following lists indicate the key differences between 
versions: 

 New in version 5.1 – Continuous Extended Output; enhanced SICS scale 
interface to support WM/WMH, 4-Series and Excellence bases; Ethernet 
Terminal Clustering; ID and Prompt sequences; serial input for text entry; 
remote SQL Server Database Access; Modbus TCP interface; DeviceNet™ 
interface; Chinese language support; support for Axle-780 and Com-780. 

 New in version 6.1.01 – Support for SICS levels 2 and 3; revised CalFREE™ 
functionality; additional display and keyboard language options; DHCP option 
added for Ethernet/IP and Modbus TCP interfaces; External Diagnostics Load 
Cell Symmetry page; addition of Watchdog Timer function. 

 New in version 6.1.08 – Support for POWERCELL PDX load cells, MT Service 
View for PDX Diagnostics, PDX Performance Log. 

 New in version 6.3.03 – Support for analog output option board. 
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RoHS Compliance Statement. 

 The majority of our products fall within categories 8 and 9. Those categories 
currently do not fall within the scope of the Directive 2002/95/EG (RoHS) of 
January 27, 2003. If our products are intended for use in other products 
which themselves fall within the scope of the RoHS Directive, compliance 
requirements have to be separately negotiated contractually. 

 Those products which fall within categories 1-7 and 10 will be in compliance 
with the EU RoHS Directive from no later than July 1, 2006. 

 If it is not possible for technical reasons to replace any non-RoHS-compliant 
substances in any of the above products as required, we plan to inform our 
customers in a timely manner 

 

Statement regarding harmful substances. 

 We do not make direct use of harmful materials such as asbestos, radioactive 
substances or arsenic compounds. However, we purchase components from 
third party suppliers, which may contain some of these substances in very 
small quantities. 

 



 

 

CUSTOMER FEEDBACK 
Your feedback is important to us! If you have a problem with this product or its documentation, or a suggestion on how we can 
serve you better, please fill out and send this form to us. Or, send your feedback via email to: quality_feedback.mtwt@mt.com. If 
you are in the United States, you can mail this postpaid form to the address on the reverse side or fax it to (614) 438-4355. If 
you are outside the United States, please apply the appropriate amount of postage before mailing.  

Your Name:  Date: 
Organization Name: METTLER TOLEDO Order Number: 
Address: Part / Product Name: 
 Part / Model Number: 
 Serial Number: 
  Company Name for Installation: 
Phone Number: (  ) Fax Number: (  ) Contact Name: 
E-mail Address: Phone Number: 

 

Please check the appropriate box to indicate how well this product met your expectations in its intended use? 
 Met and exceeded my needs 
 Met all needs 
 Met most needs 
 Met some needs 
 Did not meet my needs 
 
Comments/Questions: 
 
 
 
 
 
 
 
 
 
 
 

 

DO NOT WRITE IN SPACE BELOW; FOR METTLER TOLEDO USE ONLY 
 

  Retail  Light Industrial  Heavy Industrial  Custom 
 
RESPONSE: Include Root Cause Analysis and Corrective Action Taken. 
 
 
 
 
 
 
 



 

FOLD THIS FLAP FIRST 

 

 
 

 NO POSTAGE 
NECESSARY 

IF MAILED IN THE
UNITED STATES 

 
  

BUSINESS REPLY MAIL 
FIRST CLASS     PERMIT NO. 414     COLUMBUS, OH 

 

 

POSTAGE WILL BE PAID BY ADDRESSEE 
Mettler-Toledo, Inc. 
Quality Manager - MTWT 
P.O. Box 1705 
Columbus, OH  43216 
USA 

Please seal with tape 
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PRECAUTIONS 

READ this manual BEFORE operating or servicing this equipment and FOLLOW 
these instructions carefully. 

SAVE this manual for future reference. 

 

 

WARNING! 
FOR CONTINUED PROTECTION AGAINST SHOCK HAZARD CONNECT TO 
PROPERLY GROUNDED OUTLET ONLY. DO NOT REMOVE THE GROUND 
PRONG. 

 

 

 WARNING! 
NOT ALL VERSIONS OF THE IND780 ARE DESIGNED FOR USE IN 
HAZARDOUS (EXPLOSIVE) AREAS. REFER TO THE DATA PLATE OF THE 
IND780 TO DETERMINE IF A SPECIFIC TERMINAL IS APPROVED FOR USE 
IN AN AREA CLASSIFIED AS HAZARDOUS BECAUSE OF COMBUSTIBLE OR 
EXPLOSIVE ATMOSPHERES. THE IND780 HARSH TERMINAL IS NOT 
MARKED FOR USE IN AREAS CLASSIFIED AS DIVISION 2 OR ZONE 2/22. 

 

 

 WARNING! 
IN ORDER TO INSTALL THE DIVISION 2 APPROVED IND780 TERMINAL 
UTILIZING THE U.S. APPROVAL, METTLER TOLEDO CONTROL DRAWING 
174020R MUST BE FOLLOWED WITHOUT EXCEPTION. IN ORDER TO 
INSTALL THE CATEGORY 3 MARKED IND780 TERMINAL UTILIZING THE 
EUROPEAN APPROVAL, THE DEMKO APPROVAL CERTIFICATE 
07ATEX0520819X AND ALL LOCAL REGULATIONS MUST BE FOLLOWED 
WITHOUT EXCEPTION. FAILURE TO DO SO COULD RESULT IN BODILY 
HARM AND/OR PROPERTY DAMAGE. REFER TO THE IND780 DIVISION 2 
AND ZONE 2/22 INSTALLATION GUIDE 64063214 FOR ADDITIONAL 
INFORMATION. 

 

 

 WARNING! 
IF THE KEYBOARD, DISPLAY LENS OR ENCLOSURE IS DAMAGED ON A 
DIVISION 2 APPROVED OR CATEGORY 3 MARKED IND780 TERMINAL THAT 
IS USED IN A DIVISION 2 OR ZONE 2/22 AREA, THE DEFECTIVE 
COMPONENT MUST BE REPAIRED IMMEDIATELY. REMOVE AC POWER 
IMMEDIATELY AND DO NOT REAPPLY AC POWER UNTIL THE DISPLAY 
LENS, KEYBOARD OR ENCLOSURE HAS BEEN REPAIRED OR REPLACED BY 
QUALIFIED SERVICE PERSONNEL. FAILURE TO DO SO COULD RESULT IN 
BODILY HARM AND/OR PROPERTY DAMAGE. 

 

 



 

 

English 

 

 

 WARNING! 
WHEN THIS EQUIPMENT IS INCLUDED AS A COMPONENT PART OF A 
SYSTEM, THE RESULTING DESIGN MUST BE REVIEWED BY QUALIFIED 
PERSONNEL WHO ARE FAMILIAR WITH THE CONSTRUCTION AND 
OPERATION OF ALL COMPONENTS IN THE SYSTEM AND THE POTENTIAL 
HAZARDS INVOLVED. FAILURE TO OBSERVE THIS PRECAUTION COULD 
RESULT IN BODILY HARM AND/OR PROPERTY DAMAGE. 

 

 CAUTION 
BEFORE CONNECTING/DISCONNECTING ANY INTERNAL ELECTRONIC COMPONENTS OR 
INTERCONNECTING WIRING BETWEEN ELECTRONIC EQUIPMENT ALWAYS REMOVE POWER 
AND WAIT AT LEAST THIRTY (30) SECONDS BEFORE ANY CONNECTIONS OR 
DISCONNECTIONS ARE MADE. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT 
IN DAMAGE TO OR DESTRUCTION OF THE EQUIPMENT AND/OR BODILY HARM. 

 

 CAUTION 
OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES. 

 



 

 

En
gl

is
h IND780 

Terminal 

  

Essential Services for Dependable Performance of Your IND780 Terminal 

Congratulations on choosing the quality and precision of METTLER TOLEDO. Proper use of your new 
equipment according to this Manual and regular calibration and maintenance by our factory-trained 
service team ensures dependable and accurate operation, protecting your investment. Contact us about 
a ServiceXXL agreement tailored to your needs and budget. Further information is available at 
www.mt.com/serviceXXL. 

There are several important ways to ensure you maximize the performance of your investment: 

Register your product: We invite you to register your product at Uwww.mt.com/productregistrationH 
so we can contact you about enhancements, updates and important notifications concerning your 
product.  

Contact METTLER TOLEDO for service: The value of a measurement is proportional to its 
accuracy – an out of specification scale can diminish quality, reduce profits and increase liability. 
Timely service from METTLER TOLEDO will ensure accuracy and optimize uptime and equipment 
life. 

Installation, Configuration, Integration and Training: Our service representatives are 
factory-trained, weighing equipment experts. We make certain that your weighing equipment is 
ready for production in a cost effective and timely fashion and that personnel are trained for 
success. 

Initial Calibration Documentation: The installation environment and application requirements 
are unique for every industrial scale so performance must be tested and certified. Our 
calibration services and certificates document accuracy to ensure production quality and 
provide a quality system record of performance. 

Periodic Calibration Maintenance: A Calibration Service Agreement provides on-going 
confidence in your weighing process and documentation of compliance with requirements. We 
offer a variety of service plans that are scheduled to meet your needs and designed to fit your 
budget. 
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This chapter covers 

IND780 Terminal Versions 

Warnings and Precautions 

Operating Environment 

Safe Disposal Requirement 

Inspection and Contents Checklist 

Model Identification 

Physical Dimensions 

Specifications 

Main PCB 

Scale Bases 

Options 

Display and Keyboard 

Chapter 1.0  
Introduction 

 

DIV 2 AND ZONE 2/22 INSTALLATION 
IF YOU WISH TO INSTALL THE IND780 IN A DIVISION 2 OR ZONE 2/22 AREA, REFER TO THE 
DIVISION 2 AND ZONE 2/22 INSTALLATION INSTRUCTIONS INCLUDED ON THE RESOURCE CD 
PROVIDED WITH THE TERMINAL. FAILURE TO COMPLY WITH THE INSTRUCTIONS PROVIDED 
THERE COULD RESULT IN BODILY HARM AND/OR PROPERTY DAMAGE. 

Thank you for purchasing the IND780 industrial terminal. The 
IND780 combines the cumulative experience of over 100 
years of industrial weighing experience and the innovation of 
the original manufacturer of electronic weighing solutions, 
with the latest in METTLER TOLEDO technology to provide you 
with a versatile weighing terminal that can be configured to 
meet your specific requirements. The IND780 terminal is a 
high-performance, single- or multiple-range weighing 
terminal for use with analog load cells, high-precision IDNet, 
SICS, POWERCELL® MTX® or POWERCELL® PDX® scale 
interfaces used in industrial weighing applications. The 
IND780 is capable of supporting up to four measurement 
channels and can provide a metrologically correct Sum 
Scale. 

 

 

IND780 Terminal Versions 
The IND780 terminal is available with the following capabilities and versions: 

• Basic weighing terminal used in safe areas and in certain hazardous locations 

• Panel Mount or harsh desk/wall-mount enclosures 

• Connection for up to four scale channels and a metrologically correct sum 

• Support for up to sixteen 350Ω analog load cells per terminal, with up to eight 
350Ω analog load cells per scale channel 

• 320 x 240 pixel backlit, active TFT, color LCD with the capability of displaying 
weight with characters as large as 34 mm high; alternate multiple channel 
display 
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• Real-time clock with battery backup 

• Two serial ports (RS232 and RS232/422/485) for asynchronous, bidirectional 
communication and print output 

• 10/100 Base-T Ethernet port 

• USB Master 

• 100–240 VAC power input range 

• Support for the following option boards: 

⎯ Analog Load Cell interface ⎯ IDNet Scale interface 

⎯ POWERCELL® MTX® interface ⎯ Serial communications 

⎯ POWERCELL® PDX® interface  ⎯ Allen Bradley® RIO interface 

⎯ Discrete I/O interface ⎯ ControlNet™ interface  

⎯ PROFIBUS®-DP interface ⎯ EtherNet / IP® (also for Modbus TCP) 

⎯ DeviceNet™ interface ⎯ Analog Output interface 

• Basic weighing functions including scale selection, zero, tare, and printing 

• Single or multiple range or interval weighing 

• Rate calculation for each scale channel with selectable weight and time units 

• Selectable over/under classifying mode of operation with graphics 

• Selectable material transfer mode 

• Comparators – simple targets for comparison of weight or rate with target 
values or ranges 

• ID mode for prompted transaction sequencing 

• SmartTrac™ graphical display 

• Two memory tables for storage of Tare and Target values 

• Unit switching, including custom units 

• Alibi memory storage for up to 256,000 records 

• Grand total and subtotal registers for accumulating weight 

• Ten customizable print templates and report printing 

• TraxDSP™ digital filtering for analog load cells 

• TraxEMT™ performance monitoring and recording, including web-based tools 

• Traditional Calibration with 5-point linearization 

• CalFREE™ calibration without test weights 

• Step Calibration procedure 

• Ethernet network clustering, up to 20 terminals for remote console, data and 
interface sharing 
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Warnings and Precautions 
Please read these instructions carefully before putting the new terminal into 
operation. 

Before plugging in the terminal, make sure that the voltage stated on the terminal's 
label matches the local power supply voltage. If this is not the case, do not 
connect the terminal under any circumstances. 

Although the IND780 is ruggedly constructed, it is nevertheless a precision 
instrument. Use care in handling and installing the terminal. 

Operating Environment 
When selecting a location: 

• Choose a stable, vibration-free surface 

• Ensure there are no excessive fluctuations in temperature and no direct 
exposure to sunlight 

• Avoid drafts (for example, from fans or air conditioning) 

• Readjust (calibrate) the terminal after any major change of geographical position 

Temperature and Humidity 
The IND780 can be operated at temperatures and relative humidity conditions as 
listed under Operating Environment in Table 1-1. The terminal can be stored at 
temperatures ranging from –40° to 60° C (–40° to 140° F) at 10 to 95% relative 
humidity, non-condensing. 

Environmental Protection 
The harsh enclosure meets IP69K requirements. The Panel Mount front panel 
sealing provides type 4x and type 12 protection—comparable to IP65 rating. 

Hazardous Areas 

 

 WARNING! 
THE STANDARD IND780 IS NOT INTRINSICALLY SAFE! DO NOT USE IN 
AREAS CLASSIFIED AS HAZARDOUS BY THE NATIONAL ELECTRICAL 
CODE (NEC) BECAUSE OF COMBUSTIBLE OR EXPLOSIVE ATMOSPHERES. 

Not all versions of the IND780 can be operated in areas classified as Hazardous 
by the National Electrical Code (NEC) because of the combustible or explosive 
atmospheres in those areas. Contact an authorized METTLER TOLEDO 
representative for information about hazardous applications. When an approved 
IND780 is installed in an area classified as Division 2 or Zone 2/22, special AC 
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wiring requirements must be met. See document 64063214, IND780 Division 2, 
Zone 2/22 Installation Guide. 

Safe Disposal Requirement 

 

In conformance with the European Directive 2002/96/EC on Waste Electrical 
and Electronic Equipment (WEEE) this device may not be disposed of in 
domestic waste. This also applies to countries outside the EU, per their 
specific requirements. 
Please dispose of this product in accordance with local regulations at the 
collecting point specified for electrical and electronic equipment. 
If you have any questions, please contact the responsible authority or the 
distributor from which you purchased this device. 
Should this device be passed on to other parties (for private or professional 
use), the content of this regulation must also be related. 
Thank you for your contribution to environmental protection. 

Inspection and Contents Checklist 
Verify the contents and inspect the package immediately upon delivery. If the 
shipping container is damaged, check for internal damage and file a freight claim 
with the carrier if necessary. If the container is not damaged, remove the IND780 
terminal from its protective package, noting how it was packed, and inspect each 
component for damage. 

If shipping the terminal is required, it is best to use the original shipping container. 
The IND780 terminal must be packed correctly to ensure its safe transportation. 

The package should include: 

Á IND780 Terminal 

Á Installation manual 

Á Documentation CD (includes all manuals) 

Á Bag of parts including ferrites, grommets, etc., 
depending on terminal configuration 
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Model Identification 
The IND780 model number is located on the data plate on the back of the terminal 
along with the serial number. Refer to Figure 1-1 to verify the IND780 that was 
ordered. 

 

Figure 1-1: IND780 Model Identification Numbers 
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Physical Dimensions 
The IND780 terminal physical dimensions for the Panel Mount enclosure are 
shown in Figure 1-2 in inches and [mm]. 

 

Figure 1-2: IND780 Panel Mount Enclosure Dimensions 

The IND780 terminal physical dimensions for the harsh desk/wall-mount enclosure 
are shown in Figure 1-3 and Figure 1-4 in inches and [mm]. 

 

Figure 1-3: Harsh Environment Enclosure Dimensions, Front 

 

Figure 1-4: Harsh Environment Enclosure Dimensions, Side 
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Specifications 
The IND780 terminal conforms to the specifications listed in Table 1-1. 

Table 1-1: IND780 Specifications 

IND780 Specifications 

Panel Mount stainless steel front panel Enclosure Type 

Harsh environment desk/wall/column-mount type 304 
L stainless steel enclosure 

Panel Mount: 320 mm × 220 mm × 110 mm  

(12.6 in. × 8.7 in. × 4.3 in.) 

Dimensions (l × w × d) 

Harsh Environment: 299 mm × 200 mm × 141 mm  

(11.8 in. × 7.9 in. × 5.6 in.) 

Shipping Weight 5 kg (11 lb) 

Panel Mount front panel sealing provides Type 4x and 
Type 12 protection – comparable to IP65 rating 

Environmental Protection 

Harsh Environment meets IP69K requirements 

Operating Environment The terminal (both enclosure types) can be operated at 
temperatures ranging from −10° to 40° C (14° to 
104°F) at 10% to 95% relative humidity non-
condensing 

Hazardous Areas Not all versions of the IND780 can be operated in 
areas classified as Hazardous by the National 
Electrical Code (NEC) because of the combustible or 
explosive atmospheres in those areas. Contact an 
authorized METTLER TOLEDO representative for 
information about hazardous applications 

Operates at 100–240 VAC, 49–61 Hz, 400 mA (both 
enclosure types) 

Panel Mount version provides a terminal strip for AC 
power connections 

Harsh environment version includes a power cord 
configured for the country of use 

Power 

Note: When an IND780 is installed in an area classi-
fied as Division 2 or Zone 2/22, special AC wiring 
requirements must be met. See document 64063214, 
IND780 Division 2, Zone 2/22 Installation Guide. 

Display 320 x 240 pixel backlit graphic, active, TFT color LCD 
with the capability of displaying weight in 34-mm high 
characters; alternate multiple channel display 



IND780 Installation Manual 

1-8 

English 

IND780 Specifications 

Weight Display Displayed resolution of 1,000,000 counts for analog 
load cell scales 
Display resolution for high-precision IDNet bases is 
determined by the specific base used 

Scale Types Analog load cells or IDNet, High-Precision K Line, 
POWERCELL MTX, POWERCELL PDX, SICS 

Number of Cells Eight 350-ohm load cells (2 or 3 mV/V) per analog 
channel; (16) 350Ω per terminal 

Number of Scales Interface for up to four scale channels plus a sum 

Analog/Digital Update Rates Internal Analog: >366 Hz 
IDNet: determined by base 
POWERCELL MTX, POWERCELL PDX: determined by 

cell 
Target Comparison: 50 Hz 
PLC Interface: 20 Hz 

Load Cell Excitation Voltage 10 VDC 

Minimum Sensitivity 0.1 microvolts 

Keypad 30 keys; 1.22-mm thick polyester overlay (PET) with 
polycarbonate display lens 

Communications Serial Interfaces 
Standard: Two serial ports COM1 (RS-232) and COM2 
(RS-232/RS-422/RS-485), 300 to 115,200 baud; 
Ethernet 10/100 Base-T 

Protocol 
Serial Inputs: ASCII characters, ASCII commands for 
CTPZ (Clear, Tare, Print, Zero), SICS (most level 0 and 
level 1 commands) 
Serial Outputs: Continuous or Demand with up to ten 
configurable print templates or SICS host protocol, 
report printing, interfaces with external ARM100 
Input/Output modules, and DeviceNet Bridge 

Approvals Weights and Measures 
USA: NTEP CoC # 06-017 
   Class II, 100,000d 
   Class III, IIIL, 10,000d 
Canada: AM-5592 
Class II 100,000d 
Class III 10,000d and Class IIIHD 20,000d 
Europe: TC6944 
   Class II, approved divisions determined by platform 
   Class III, IIII, 10,000e 

Product Safety 
UL, cUL, CE 
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Main PCB 
The IND780 terminal’s main printed circuit board (PCB) includes provisions for the 
microprocessor, main memory, battery, application module key, Ethernet, USB and 
serial communications, and mounting of option boards. 

The main board contains the COM1 and COM2 serial ports. COM1 provides RS-
232 communication, while COM2 supports RS-232, RS-422, or RS-485 
communication. These ports are bidirectional and can be configured for various 
functions such as demand output, SICS host communications, continuous output, 
ASCII command input (C, T, P, Z), ASCII character input, report printing, totals 
printing, or connection to a remote ARM100 module. 

Scale Bases 
The IND780 supports Analog, IDNet, SICS, POWERCELL MTX and POWERCELL 
PDX bases. 

Analog Load Cell Scale Base 
The IND780 supports this scale type through an analog load cell interface. The 
terminal can drive up to sixteen 350-ohm analog load cells, with up to eight 350-
ohm load cells on one channel. 

IDNet™ Scale Base 
The IND780 supports both the newer T-brick style of high-precision base and the 
older “PIK-brick” transducers, through the IDNet scale interface. For T-brick bases, 
the interface provides the +12 volts and communication required to operate this 
newer style of base. The port also provides +30 volts, to support PIK-brick high-
precision bases. The base’s cable determines which voltage is used. 

SICS Scale Base 
The IND780 supports Mettler Toledo high precision scales and balances that utilize 
the SICS communications protocol. These scales and balances are branded as the 
Mettler Toledo Excellence balances, X-bases/platforms, WM/WMH and 4-series 
scales (BBx4xx, IND4xx). The SICS scales are connected to the IND780 via the 
serial interfaces. Four SICS scales can be supported per terminal, when optional 
Serial boards are installed. Depending on the type of SICS scale connected, 
different configuration settings will be available in the IND780 terminal setup 
screens. 

POWERCELL® MTX® Scale Base 
The IND780 supports scales that use the POWERCELL MTX communications 
network found in large hopper / tank applications as well as vehicle scales that 
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use the MTX load cell. This interface also supports the use of the RAAD Box, which 
converts analog load cell signals into digital ones. 

POWERCELL® PDX® Scale Base 
The IND780 supports scales that use the POWERCELL PDX communications 
network, typically found in vehicle scale and large tank weighing applications that 
use the PDX load cell. When used with an external power supply, the IND780 PDX 
interface can support as many as 24 cells. Up to four independent scale bases can 
be logically addressed by the terminal. When used in combination with a PDX 
network, the IND780 provides several diagnostic features such as predictive 
failure, automated alerts and cell performance monitoring. These features help 
lower maintenance costs and minimize downtime. 

Options 
The following additional options are available for the IND780: 

• Discrete I/O 

• Internal, high-level discrete I/O (4 inputs and 4 outputs) 

• Remote discrete I/O via ARM100 module (4 inputs and 6 outputs) 

• Serial Communications 

• Programmable Logic Control (PLC) interfaces, including: 

• Allen-Bradley® (A-B) RIO 

• Allen-Bradley ControlNet™ 

• EtherNet / IP® 

• Modbus TCP 

• PROFIBUS® DP 

• DeviceNet™ 

• Analog output 

• Axle-780 (application software) 

• Drive-780 (application software) 

• COM-780 (communications module) 

• Task Expert™ 

• InSite® Configuration Tool 

• Various brackets for wall and column mounting of the harsh enclosure 

The scale measurement channel, serial and discrete I/O options are connected to 
the IND780 through six internal option slots. Various combinations of options may 
be ordered to match the application solution requirements. 
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Discrete I/O 
The discrete I/O interface options include both internal and remote I/O. 

• The internal version is available with dry-contact relay or solid state relay 
outputs. Both types will switch up to 30 volts DC or AC and up to 1 amp of 
current. The inputs are switch-selectable as either active (for simple pushbutton 
control) or passive (for connection to PLCs or other devices that supply their 
own power for the I/O). Each internal board supports four inputs and four 
outputs. 

• The remote I/O is supported with the ARM100 remote module that provides dry-
contact outputs. The inputs are passive on the ARM100. Each ARM100 
supports four inputs and six outputs. An external 24-volt DC supply is required 
to operate the ARM100. 

• A total of two internal Discrete I/O boards (8 inputs and 8 outputs) are 
supported and an additional 32 inputs and 48 outputs through a maximum of 
eight remote I/O modules. 

Serial Ports 
Additional communications cards provide RS-232, RS-422 or RS-485 
communication at rates from 300 to 115.2k baud. A maximum of two serial 
communications cards may be installed in the IND780. 

PLC Interfaces 
The IND780 PLC interface options include A-B RIO, PROFIBUS® DP, ControlNet™, 
EtherNet/IP®, DeviceNet™ and Modbus TCP. 

A-B RIO 
The A-B RIO option enables data exchange by bi-directional communications using 
the Discrete Data Transfer or Block Transfer mode. The IND780 Terminal initiates a 
communication exchange with the PLC approximately 20 times per second 
utilizing the Allen-Bradley Discrete Data Transfer protocol. This communication is a 
high-speed, real-time message interface between the IND780 Terminal and the 
PLC for process control. Division, integer, and floating point values are supported. 

The IND780 A-B RIO interface also supports Block Transfer mode for transmission 
of larger amounts of data. Additional details about this interface can be found in 
the IND780 PLC Interface Manual on the documentation CD. 

PROFIBUS DP 
The IND780 Terminal communicates to a PROFIBUS-DP master according to 
DIN 19 245. The PROFIBUS option consists of a module, together with firmware 
that resides in the IND780 Terminal to implement the data exchange. 
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ControlNet and EtherNet IP 
The IND780 supports ControlNet communications or EtherNet / IP interface options 
and the appropriate driver software. 

DeviceNet 
DeviceNet is an RS-485 based network using CAN chip technology. This network 
was created for bit- and byte-level devices. The network can be configured to run 
up to 500kbits per second depending on cabling and distances. Messages are 
limited to 8 unfragmented bytes. The network can include up to 64 nodes 
including the master, which is commonly called the scanner. 

Modbus TCP 
Modbus TCP is used to establish master-slave/client-server communication 
between intelligent devices. It is an open standard network protocol, widely used in 
the industrial manufacturing environment. The Modbus TCP protocol takes the 
Modbus instruction set and wraps TCP/IP around it. The Modbus TCP protocol is 
supported by the Ethernet / IP interface board, version 1.32 or higher. 

Analog Output 
The Analog Output option kit provides two channels of an isolated 4-20 mA analog 
signal output for displayed weight, gross weight, rate or application variables 
(selected in setup). The analog option uses a 16-bit D/A converter for a very 
precise output. The output signals will be at the lower limit (4 mA) when the value 
represented is at zero. When the value reaches its maximum limit, the output 
signal will increase to the higher limit (20 mA). Any value between zero and the 
maximum limit will be represented as a percentage of the output proportional to the 
percentage of the value. 

Application Software 
The following application software modules can be added to the IND780 terminal 
to provide additional functionality for specific workplaces and industries. 

Axle-780 
The Axle-780 application supports vehicle weighing on a single-platform axle 
scale. It can be operated in automatic (unattended) or manual (attended) modes, 
and features the following: 

• Weighs vehicles with up to 12 
axles 

• Transaction ID enterable via keyboard 
or RFID (badge) reader 

• Configurable to flag overloads 
and control ticket printing for 
overloaded trucks 

• Integrates use of traffic lights to 
instruct driver when to move 
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Drive-780 
Drive-780 provides additional inbound / outbound vehicle weighing and control of 
traffic lights or gates associated with a truck scale. It includes the following: 

• One-pass weighing using stored 
tare weights 

• Two-pass weighing using temporarily 
stored tare weights 

• Transient vehicle weighing • Commodity conversion 

• Traffic light and gate control • Tare expiration 

COM-780 
The COM-780 option is a specialized software module focused on the needs of 
users utilizing legacy communication protocols. The IND780com maintains all of 
the standard features and functions of the IND780 in addition to the specific 
features and functions of the COM-780. COM-780 allows the IND780 to 
communicate using the following protocols: 

• 8142 • PT6S3 

• 8530 • SMA 

Additional information can be found in the COM-780 Technical Manual on the 
module’s document CD. 

TaskExpert™ 
TaskExpert functionality provides a way to modify the standard capabilities of an 
IND780 so that it more closely aligns with the application requirements. 
TaskExpert is a combination of a programming visualization tool, an execution 
engine and the basic functionality of the terminal. Modifications may be made to 
the sequence of operation and additional functionality added to the basic operation 
of the terminal. In addition, pre-configured application software such as drive-780 
can be used as the starting point. 

InSite® Configuration Tool 
The IND780 terminal can connect to a PC running InSite (version 2.01 or higher) 
via Ethernet to provide the following: 

• Viewing and/or changing configuration 

• Enabling device-free configuration work before hardware installation 

• Saving configuration information locally on the PC, loading a saved 
configuration file into other devices, or restoring to a known state for service 
purposes 

• WYSIWYG print template editing tool with expanded viewing area, cut/paste 
functions, stored clipboard library (MyData items), and template space usage 
display 
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• Printing documentation of configuration for users’ records 

• Performing firmware upgrade services for the IND780 

 In order to support the latest features of the IND780, ensure that the 
appropriate InSite version is used. 

Display and Keyboard 
The IND780 is available with a backlit, active TFT, graphic color LCD. Weight 
information may be displayed in a variety of formats, including single or multiple 
channel displays and with or without a tare or rate window. 

The display layout is designed with a system line reserved at the top to show 
system messages and any asynchronous errors. The middle portion of the display 
is reserved for the weight display and/or SmartTrac display. Directly entered data is 
shown in the bottom of this area. The bottom of the display is reserved for showing 
the graphic labels (icons) for the softkeys. Display positions are provided for up to 
five softkey icons. 

Three sets of five softkeys can be configured to activate a wide variety of built-in 
capabilities of the IND780, ranging from setting time and date, to accessing 
specific memory tables, to controlling the IND780’s operation. Your installation 
technician will work with you to determine the appropriate mix of softkey 
functionality to suit your specific needs. 

Four Application keys (A1-A4), located below the softkeys, can be defined to 
perform a variety of functions, including display adjustments, calibration testing, 
triggering custom outputs, and switching between units. 

The terminal’s 12-key numeric keypad is used to enter data and commands. The 
numeric keys are located on the right side of the terminal front panel. Alphanumeric 
data may be entered using the softkeys, through the use of an external USB 
keyboard, or scanned in from a bar code or other external device. 

Five navigation keys are located below the numeric keypad. These keys enable the 
operator to navigate through setup options in the menu tree and within setup and 
application screens . 
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Figure 1-5 shows the IND780’s display and keyboard layout. 

 

Figure 1-5: The IND780 Front Panel Layout 
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Connections 

 WARNING! 
TO AVOID DAMAGE TO THE PCB OR LOAD CELL, REMOVE POWER FROM THE IND780 
TERMINAL AND WAIT AT LEAST 30 SECONDS BEFORE CONNECTING OR DISCONNECTING 
ANY HARNESS. 

When using the IND780 with one or more analog load cells, load cell connections 
are made to the connector located on the Analog Load Cell option board. The 7-
position connector is visible at top right in Figure 2-39, with the board’s 2-position 
discrete output connection next to it. Note that for clarity the board’s socket is 
shown with two (unwired) connectors plugged into it. 

 When installing Analog Load Cell boards, to prevent electromagnetic 
interference twist the connector wires before attaching the connector to the 
board. 

Analog Load Cell boards may be placed in any of slots 1 through 4, for a total of 
four scales. The IND780 can power as many as 16 load cells. 

The IND780 terminal is designed to power up to eight 350-ohm load cells (or a 
minimum resistance of approximately 43 ohms) per card. To confirm that the load 
cell load for this installation is within limits, the total scale resistance (TSR) must 
be calculated. To calculate TSR: 

Load Cell Input Resistance (ohms) 
TSR =  

Number of Load Cells 

Ensure that the TSR of the load cell network to be connected to the IND780 has a 
resistance greater than 43 ohms before connecting the load cells. If the resistance 
is less than 43 ohms, the IND780 will not operate properly. 

In addition, the maximum cable distance must be reviewed. Table 2-7 provides 
recommended maximum cable lengths based on TSR and cable gauge. 

Table 2-7: Recommended Maximum Cable Lengths 

TSR (Ohms) 24 Gauge 
(meters/feet) 

20 Gauge 
(meters/feet) 

16 Gauge 
(meters/feet) 

350 243/800 610/2000 1219/4000 

87 (4-350 Ω cells) 60/200 182/600 304/1000 

43 (8-350 Ω cells) 30/100 91/300 152/500 

Figure 2-41 shows wiring definitions for the analog load cell connector. Note that 
when using four-wire load cells, jumpers must be placed between the +Excitation 
and +Sense terminals and between the Excitation and Sense terminals. 
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Figure 2-41: Load Cell Connections 

 Note for the standard four-wire cable: If an increase in load results in a 
decrease in weight display, reverse the signal wires (+SIG and �SIG). 

Figure 2-42 shows wiring definitions for the analog load cell discrete output 
connector. 

 

Figure 2-42: Analog Load Cell Discrete Output Connector 

The TTL-compatible open collector output is reserved for use only with the scale’s 
material transfer target functionality. It provides the signal for the feed output 
associated with the active target for that scale. It is not necessary to configure this 
output. 

The output is a current-sinking component which can handle from 5 to 30 volt DC 
signals at a maximum of 35 mA current. A solid-state relay or OPTO 22 is typically 
connected to buffer the IND780 terminal outputs to a 120 or 220 volt AC signal. 

LED Interpretation 
Figure 2-43 indicates the location of LED on the Analog Load Cell board. 

This illustration shows 
the connectors pointing 
upward. 

Note – The voltage source 
must be a Class 2 
marked or a Limited 
Power Source (LPS)-
compliant power supply 
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Figure 2-43: Analog Load Cell LED 

Table 2-8: Analog Load Cell LED 

LED Color Function 

USB Amber 
Slow blink (~1 Hz) indicates no USB communication with Main PCB 

Fast blink (~4 Hz) indicates USB communication with Main PCB is 
operating properly 

POWERCELL MTX 

 

Figure 2-44: POWERCELL MTX Option Board 

USB 

Voltage and Terminating 
Resistor Setting Jumpers 

Pin 1 
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Jumper Settings 
Two jumpers on the POWERCELL MTX board are designed W1 and W2. If the 
application contains more than 14 POWERCELLs, an external Power Supply (P/N 
0917-0240) must be connected on pins 9 and 10 of the board connector, and 
jumper W2 should be in the 24V position. Figure 2-45 shows the jumper’s 
locations and settings. Table 2-9 describes the purpose of each setting. 

    

Figure 2-45: POWERCELL MTX Card Jumper Locations and Settings 

Table 2-9: POWERCELL MTX Jumper Description 

Jumper On Off Description 

X  
This jumper should be closed when a network terminating 
resistor is required to be installed in the terminal. This 
resistor is almost always required. W1 

 X 
This jumper should be open when a network terminating 
resistor is not to be installed in the terminal. 

 Pins  

1, 2  
When 14 or fewer load cells are connected, internal power 
(12V) can be used, and the jumper should close pins 1 
and 2. W2 

 2, 3 
When more than 14 load cells are used, external power is 
necessary and the jumper should close pins 2 and 3. 

Connections 

 WARNING! 
TO AVOID DAMAGE TO THE PCB OR LOAD CELL, REMOVE POWER FROM THE IND780 
TERMINAL AND WAIT AT LEAST 30 SECONDS BEFORE CONNECTING OR DISCONNECTING 
ANY HARNESS. 

The POWERCELL MTX option board should be placed in slot 1 on the main board, 
and its ground wire attached to the screw indicated in Figure 2-27 and Figure 
2-28. The POWERCELL MTX option is used with METTLER TOLEDO DigiTOL® 
POWERCELL MTX or RAAD box load cells used in large tank and vehicle weighing 
applications. Figure 2-44 shows a POWERCELL MTX option board. 

W2 (Pin 1) 
W1 
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Figure 2-46 shows the connections for this board. 

 

 

Figure 2-46: POWERCELL MTX Option Board Connections 

Table 2-10: POWERCELL MTX Cable Color Code 

Wire Color 
Pin # 

≤14 POWERCELLS >15 POWERCELLS 

1 Yellow Yellow 

2 Blue Blue 

3 Black Black 

4 Brown Brown 

5 Green Green 

6 Orange Orange 

7 Red Red 

8 White White 

External Power Supply Connections 

9 –  Red / +12V 

10 –  Black / GND 

The total maximum cable length from the last junction box to the IND780 terminal 
depends on the power supply level, number of cells and cable gauge sizes. Refer 
to Table 2-11 for the recommended maximum cable lengths supported by the 
IND780 POWERCELL MTX option board using its internal 12VDC supply. These 
values are for non-hazardous area applications only. 

Table 2-11: Recommended Maximum Cable Lengths 

Number of 
CMOS/MTX Cells 

20 Gauge 
(meters/feet) 

 Number of RAAD 
Boxes (350Ω cells) 

20 Gauge 
(meters/feet) 

4 274/900  1 274/900 

6 213/700  2 137/450 

8 152/500  3 91/300 

10 121/400    

12 106/350    
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Number of 
CMOS/MTX Cells 

20 Gauge 
(meters/feet) 

 Number of RAAD 
Boxes (350Ω cells) 

20 Gauge 
(meters/feet) 

14 91/300    

If an external 24VDC power supply is used, up to 24 load cells per terminal with 
the maximum cable length of 900 feet is possible. 

LED Interpretation 
Figure 2-43 indicates the locations of LEDs on the POWERCELL MTX board. 

 

Figure 2-47: POWERCELL MTX LEDs 

Table 2-12: POWERCELL MTX LEDs 

LED Color Function 

USB Amber 
Slow blink (~1 Hz) indicates no USB communication with Main PCB 

Fast blink (~4 Hz) indicates USB communication with Main PCB is 
operating properly 

PC Amber 
Slow blink (~1 Hz) indicates POWERCELL MTX not connected 
Fast blink (~4 Hz) indicates POWERCELL MTX connected 

USB 

POWERCELL MTX network 
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POWERCELL PDX 
Jumper Settings 
The POWERCELL PDX board has several jumpers. The W6 jumper is used to set in 
the PDX network’s terminating resistor on the IND780. Figure 2-48 shows the 
jumpers’ locations and settings. Table 2-13 describes the purpose of each setting. 

 

 

Figure 2-48: POWERCELL PDX Board Jumper Locations and Settings 

Table 2-13: POWERCELL PDX Board Jumper Description 

Jumper On Off Description 

J2  X Always set to off in normal operation (factory use). 

W3  X Always set to off in normal operation (factory use). 

W5  X Always set to off in normal operation (factory use). 

W6 X  
Set this jumper on to install a PDX network terminating 
resistor. Should be on in normal operation. 

  X 
Remove this jumper if a network terminating resistor is not 
to be installed in the terminal. 

 Pins  

W1 1, 2  Jumper pins 1 and 2 in normal operation. (reserved)  

W4 1, 2  Jumper pins 1 and 2 in normal operation. (reserved) 

W6 

W3 
W5 

W1 (pin 1) 

W4 (pin 1) 

Pin 1 

J2 
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Connections 

 WARNING! 
TO AVOID DAMAGE TO THE PCB OR LOAD CELL, REMOVE POWER FROM THE IND780 
TERMINAL AND WAIT AT LEAST 30 SECONDS BEFORE CONNECTING OR DISCONNECTING 
ANY HARNESS. 

 

 

WARNING! 
THE POWERCELL PDX SCALE INTERFACE BOARD #64064718 (KIT 
NUMBER 64067252) MUST NOT BE USED IN AN IND780 TERMINAL 
INSTALLED IN AN AREA CLASSIFIED AS DIVISION 2 OR ZONE 2/22. 
FAILURE TO COMPLY WITH THIS WARNING COULD RESULT IN BODILY 
HARM AND/OR PROPERTY DAMAGE. 

The POWERCELL PDX option board should be placed in slot 1 or slot 2 on the 
main board. The POWERCELL PDX option is used with METTLER TOLEDO 
POWERCELL PDX load cells used in large tank and vehicle weighing applications. 
Figure 2-49 shows a PDX option board. Only one POWERCELL PDX option board 
can be installed in the terminal, to support up to four scales. 

 

Figure 2-49: POWERCELL PDX Option Board 
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Figure 2-50 shows the terminal strip connections for this board. 

 

Figure 2-50: POWERCELL PDX Option Board Connections 

Table 2-14: POWERCELL PDX Cable Color Code 

Wire Color 
Pin # 

12 V 24 V 

1 – – 

2 – – 

3 White White 

4 – – 

5 Blue Blue 

6 Red – 

7 Black Black 

8 – Red 

External Power Supply Connections 

9 – Red / +24V 

10 – Black / GND 

The TTL-compatible open collector output is reserved for use only with the scale’s 
material transfer target functionality. It provides the signal for the feed output 
associated with the active target for that scale. It is not necessary to configure this 
output. 

The output is a current-sinking component which can handle from 5 to 30 volt DC 
signals at a maximum of 35 mA current. A solid-state relay or OPTO 22 is typically 
connected to buffer the IND780 terminal outputs to a 120 or 220 volt AC signal. 

Depending on the number of load cells and the cabling configuration, the IND780 
terminal uses either its internal 12 VDC supply (via pins 6 and 7) or an external 
24 VDC supply (via pins 7 and 8) to power the load cells. Refer to Table 2-15 for 
the recommended maximum cable lengths and the number of load cells supported 
by the IND780 PDX option board. 
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Table 2-15: Recommended Maximum Cable Lengths 

Number of POWERCELL® PDX® Load Cells 
 

4 6 8 10 12 14 16 18 20 22 24 

300m (984 ft)            

290m (951 ft)            

280m (919 ft)            

270m (886 ft)            

260m (853 ft)            

250m (820 ft)            

240m (787 ft)            

230m (755 ft)            

220m (722 ft)            

210m (689 ft)            

200m (656 ft)            

190m (623 ft)            

180m (591 ft)            

170m (558 ft)            

160m (525 ft)            

150m (492 ft)            

140m (459 ft)            

130m (427 ft)            

120m (394 ft)            

110m (361 ft)            

100m (328 ft)            

90m (295 ft)            

80m (263 ft)            

70m (229 ft)            

60m (197 ft)            

50m (164 ft)            

40m (131 ft)            

30m (98 ft)            

20m (66 ft)            
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10m (33 ft)            

<33m 
108ft 

<55m 
180ft 

<73m 
240ft 

<91m 
299ft 

<109m 
358ft 

<120m 
394ft 

<142m 
466ft 

<164m 
538ft 

<186m 
610ft 

<200m 
656ft  

Total Cell-to-Cell Cable Length 

 The configurations indicated in Table 2-15 are confirmed for operation up to 
50°C (122°F). 

 The optional external 24 VDC power supply (P/N 0917-0240) connects to 
pins 9 and 10 on the PDX board. 

Home Run Cable Grounding and Shielding 

Ground and shield terminations are a critical part of the system’s immunity to 
noise and electrical surges. To prepare for the terminations on the home run cable: 

1. Cut and remove an appropriate length of the outer braid shield and the 
insulation sheath, ensuring that there is sufficient length to provide strain relief 
for the connection of the wires to the option board. 

2. Trim the inner braid shield and the foil, leaving about 20 mm (0.8 inches) 
exposed. 

3. When installing an IND780 harsh enclosure terminal: 

Shaded area indicates valid 
configurations using the 

IND780’s own 12V power 
supply 

Unshaded area indicates valid 
configurations that require the 

optional external 24V power supply 
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a. Install the cable gland assembly, metal clamp and the brass sleeve onto 
the home run cable while sliding back the outer braid shield (Figure 
2-51). The inner drain wire should go into the enclosure through the cable 
gland, while the outer drain wire remains on the outside.  

b. Fold and spread out the inner braid shield and foil over the metal ring 
before pressing the grommet into the body of the cable gland, as shown in 
Figure 2-51. Tighten the cable gland’s nut with the brass sleeve onto the 
body of the gland.  

 

  

Figure 2-51: POWERCELL PDX Home Run Cable and Gland Assembly 

c. Pull the outer braid forward to cover the brass sleeve and wrap one end of 
a flat braided ground cable over it before securing everything down using 
the metal clamp (Figure 2-52). Route the home run cable’s outer drain 
wire along with the flat braided cable through a ground lug attached to the 
rear of the harsh enclosure. The other end of the flat braided cable is 
terminated at the ground rod. 

Outer braid 

Outer drain wire Grommet 

Foil and inner braid 

Inner drain wire Gland nut Insulation sheath Body of gland 

Metal ring 
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Figure 2-52: POWERCELL PDX Home Run Outer Braid Termination, Harsh Enclosure 

4. To terminate the home run cable’s outer and inner braid shield for an IND780 
panel mount terminal, when using a cable gland with the external panel 
housing, follow the procedure described in step 3, above. Alternatively, when 
using a conduit hub entry: 

a. Slide back the outer braid and fold the trimmed inner braid and foil shield 
back evenly over the edge of the cable insulation sheath, as shown in 
Figure 2-53. 

 

Figure 2-53: POWERCELL PDX Home Run Cable, Panel Mount Enclosure 

b. Slide forward the outer braid to cover over the inner braid and foil. Pull the 
outer drain wire back over the outer braid and trim it to approximately 25 

External 
grounding 
point 

Outer drain wire Flat braided cable 

Inner braid 

Foil shield 

Outer drain 
wire 

Inner drain wire 
wrapped around 

ground wires 

Outer braid 



IND780 Installation Manual 

2-39 

En
gl

is
h 

mm (1 inch). Place the flat braided ground cable around the home run 
cable and the drain wire before finally securing everything to the back 
cover of the IND780 using the large strain relief cable clamp provided with 
the unit (Figure 2-54). The other end of the flat braided cable is terminated 
at the ground rod. 

 

Figure 2-54: POWERCELL PDX Home Run Outer Braid Termination, Panel 

5. For an IND780 harsh enclosure, to make the power ground connection on pin 
7 of the option board terminal strip: 

a. First, a separate short length of the power ground wire with a ring terminal 
on one end must be prepared in advance. Attach this separate wire with 
the ring terminal end to the ground stud located inside the terminal’s 
enclosure using a hex nut. Connect the other end to pin 7 on the terminal 
strip. 

b. Next, twist the home run cable’s inner drain wire together with the core 
power ground wire and make a connection to the same ground stud using 
another ring terminal as shown in Figure 2-55. 

 

Figure 2-55: POWERCELL PDX Home Run Power Ground Connection, Harsh 

Outer drain 
wire, trimmed 

Strain relief 
clamp 

Flat braided 
ground cable 

Inner drain wire 
wrapped around 
ground wires 

Ground stud on 
wall of harsh 

enclosure 

Pin 7 of PDX 
board 

terminal strip 



IND780 Installation Manual 

2-40 

English 

6. For an IND780 panel mount enclosure, make the terminations described in 
step 5 to the external ground stud indicated in Figure 2-56. 

 

 

Figure 2-56: Completed POWERCELL PDX Home Run Power Ground Connection, 
Panel Mount Enclosure 

Open Collector Output 

The POWERCELL PDX option board provides a single TTL-compatible open 
collector output (pin 1 and pin 2), with current sinking components that can 
handle from 5 to 30 VDC signals at a maximum of 35 mA current. A solid state 
relay or OPTO 22 is typically connected to buffer the output to a 120 or 220 VAC 
signal. The voltage source must be a Class 2 marked or a Limited Power Source 
(LPS)-compliant power supply. 

This output is reserved for use with the scale’s material transfer target functionality. 
It provides the feed output signal associated with the active target for a 
POWERCELL PDX scale assigned as scale 1. 

Panel enclosure 
grounding stud 

Inner drain wire 
and ground wires 

Ground wire 
connected to pin 
7 of PDX option 
board 
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LED Interpretation 
Figure 2-57 indicates the locations of LEDs on the POWERCELL PDX board. Table 
2-16 describes the function of the LEDs. 

 

Figure 2-57: POWERCELL PDX Board LEDs 

Table 2-16: POWERCELL PDX Board LEDs Function 

LED Color Function 

I1: SW Amber 
ON – the board’s discrete output is turned on 

OFF – the board’s discrete output is turned off 

I2: USB Amber 
ON – the USB connection to the main board is active 
OFF – the USB connection to the main board is inactive 

I3: A1 

I4: A2 
Amber 

I3 solid ON, I4 OFF – indicates that the CAN communication to the 
load cells is active 

I3 and/ or I4 blinking – indicates that the CAN communication to the 
load cells is interrupted 

I5: IPC Amber 

Slow blink (~1 Hz) indicates that the board’s processor is not 
working correctly 

Fast blink (~ 3 Hz) indicates that the board’s processor is working 
correctly 

Discrete I/O (Input/Output) 
Mode Selector Switch 
A switch on the Discrete I/O board selects whether the inputs will be active or 
passive. An explanation of these two modes and sample wiring diagrams were 
provided earlier in this chapter. Ensure that the switch is set properly before wiring 
to the inputs. The location of the switch (S1) is shown in the drawing and 
photograph in Figure 2-58. In both cases, the switch in the illustration is set to 
active. 

I5 I1 

I4 I3 
I2 
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Figure 2-58: Discrete I/O Board Mode Selector Switch Location 

Connections 
The relay output version of the Discrete I/O option provides four isolated inputs and 
four dry-contact, normally open relay outputs. The inputs can be selected as either 
active or passive based on the position of the slide switch on the board. 

Figure 2-59 and shows a Discrete I/O board in its Solid State Relay configuration, 
and Figure 2-60 the Relay version. 

 

Figure 2-59: Discrete I/O Board, Solid State Relay 

Pin 1 
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Figure 2-60: Discrete I/O Board, Relay 

 

Figure 2-61: Discrete I/O Mode Selector Switch, Active Position 

Active Input 

Selecting the inputs as active enables connection of switches or other simple 
devices to trigger an input. No voltage is supplied by the external simple device. An 
example of how to wire to the active inputs is shown in Figure 2-62. Note that pin 
10, the +5VDC connection, can carry no more than 200 mA current. 

 

Figure 2-62: Example of Active Input from Switches 

Mode Selector Switch 

Pin 1 
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Passive Input 

Selecting the inputs as passive enables other devices such as PLCs to provide the 
trigger voltage (typically 24 VDC, 5-30 VDC) to turn the IND780 inputs “on”. An 
example of wiring to the passive inputs is shown in Figure 2-63. The voltage 
polarity may be reversed. Furthermore, inputs can be programmed in SETUP to 
accept either a + True or – True polarity level as “ON”. 

 

Figure 2-63: Example of Passive Input from Discrete Output Device 

Relay Outputs 

The relay and solid state relay outputs can switch up to 30 VAC or 30 VDC 
voltages at 1A maximum. The relay outputs are not polarity-sensitive since they 
are dry contact outputs. An example of wiring to the outputs is given in Figure 
2-64. 

 

Figure 2-64: Relay Outputs 

Note – The voltage source 
must be a Class 2 
marked or a Limited 
Power Source (LPS)-
compliant power supply 

Note – The voltage 
source must be a 
Class 2 marked or a 
Limited Power Source 
(LPS)-compliant 
power supply 
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IDNet 
Connections 

 WARNING! 
TO AVOID DAMAGE TO THE PCB OR LOAD CELL, REMOVE POWER FROM THE IND780 
TERMINAL AND WAIT AT LEAST 30 SECONDS BEFORE CONNECTING OR DISCONNECTING 
ANY HARNESS. 

For IDNet base load cells, the IND780 terminal supplies 12 VDC for the new T-
Brick type, and 30 VDC for the legacy PIK-Brick type. When using an IDNet card in 
the IND780 terminal, the cable connection from the base is made to a connector 
on the rear of the housing. IDNet cards are supplied with a length of cable and a 
connector that mates to the connector on the IND780 terminal. The board is shown 
in Figure 2-65. 

 

Figure 2-65: IDNet Option Board 

Figure 2-66 shows the IDNet harness. One end attaches to the option board, and 
the threaded body of the connector mounts in one of the keyed holes in the back of 
the Panel or Harsh Enclosure, with its nut on the outside of the enclosure. Route 
the harness wire away from any Analog Loadcell Boards to protect the IND780 
from external influences. Refer to Figure 2-21 and Table 2-1 for the Harsh 
enclosure mounting position. 

 

Figure 2-66: IDNet Harness 
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The IDNet cable is required to connect between the option board and the enclosure 
case. The cable is configured as shown in Figure 2-67. 

IDNet Cable 64062067 

P1 P2 Color Remarks 

P1-A P2-8 Green TxD+/RxD+ 

P1-B P2-9 Blue +30V 

P1-C P2-8 Gray +12V 

P1-D P1-A Green Jumper 

P1-E P2-4 Red RxD1+ 

P1-F P2-5 White RsD- 

P1-G N.C.   

P1-H P2-20 Pink Gnd 

P1-J P2-7 Yellow TxD- 

P1-K P2-3 Violet TxD1- 

P1-L P2-2 Black TxD1+ 

P1-M P2-1 Orange RxD1- 

 

Figure 2-67: IDNet Cable for IDNet Option Board 

Serial Option Board 
Connections 
The Serial option board provides an extra COM port. The card can be placed in 
slots 2 to 6 on the main PCB. The board is shown in Figure 2-68, and connector 
pin assignments in Figure 2-69. 
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Figure 2-68: Serial Option Board 

 

Figure 2-69: Serial Option Board Connector 

Port connector assignments for this board are shown in Figure 2-70, and 
termination for RS232, RS422 and RS485 in Table 2-17. 

Table 2-17: Serial Option Board Pin Connections 

Pin Signal Function Notes 

1 TxD RS-232 Transmit data  

2 RxD RS-232 Receive data  

3 GND RS-232 Signal ground  

4 TxD+ RS-422/485 Transmit + Jumper to RxD+ for RS-485 

5 TxD- RS-422/485 Transmit - Jumper to RxD- for RS-485 

6 RxD+ RS-422/485 Receive + Jumper to TxD+ for RS-485 

7 RxD- RS-422/485 Receive - Jumper to TxD- for RS-485 

8 +5V +5V out, 0.5 A max.  

9 +12V +12V out, 0.5 A max.  

10 GND Ground  

 

Pin 1 
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Figure 2-70: Connector Terminations for Serial Option Board 

RS-485 Transmission Line Termination 
The RS-485 network should include a terminating resistor, installed between the 
two lines at or on the last node. The terminating resistor should match the 
characteristic impedance of the transmission line, approximately 120 ohms. This 
terminating resistor is required when connecting ARM100 modules to the port. 

PLC Interface Modules 
DeviceNet Connections 
The DeviceNet option board (Figure 2-71) is connected to the network by a 
DeviceNet-specific twisted pair cable. 

 

Figure 2-71: DeviceNet Option Board 
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Figure 2-72 indicates the pin numbering of the DeviceNet Option Board connector., 
Wire colors and functions are detailed in Figure 2-73. 

 

Figure 2-72: DeviceNet Option Board Connector Pin Numbering 

 

NOTES: 
1. CONNECTION WITH 2 TWISTED PAIR SHIELDED CABLE 

BELDEN 3082A OR 2083A OR EQUIVALENT. 
2. REFER TO O.D.V.A. DEVICENET DOCUMENTATION FOR 

OTHER CONSIDERATIONS. 
3. WIRE SIZE: 14 AWG (2.088 mm2) MAXIMUM 

22 AWG (0.322 mm2) MINIMUM. 

 

Figure 2-73: DeviceNet Connector Wiring 

Consult http://www.odva.org/ for additional DeviceNet wiring information. 

PROFIBUS Connections (Harsh Enclosure) 
The PROFIBUS connection to the harsh enclosure is made using a straight nine pin 
connector inside the IND780 enclosure. Follow the instructions included with the 
connector to terminate the wires. Figure 2-74 shows the PROFIBUS module for use 
in the Harsh Enclosure, with its connector at upper right. 

 

Figure 2-74: PROFIBUS PLC Module for Harsh Enclosure 

Follow the wiring instructions included with the connector to terminate the wires. 

1  2  3  4   5 
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PROFIBUS Connections 
(Panel Mount Enclosure) 
The PROFIBUS connection to the Panel Mount enclosure is made using a straight 
nine-pin connector. The connector will extend through the cutout in the back panel 
of the terminal. This connector (or an equivalent) is a standard METTLER TOLEDO 
part # 64054361. The connector is not supplied by METTLER TOLEDO as part of 
the option. 

Attach the nine-pin mating plug to the connector. Pin assignments are shown in 
Figure 2-75. Follow the wiring instructions included with the connector to terminate 
the wires. 

PROFIBUS CONNECTOR 
WIRING 

PIN SIGNAL 

1 None 

2 None 

3 RxD/TxD + 

4 RTS 

5 Gnd BUS 

6 +5V BUS 

7 None 

8 RxD/TxD - 

 

9 None 

Figure 2-75: PROFIBUS 9-Pin Connector Assignments 

Figure 2-76 shows the PROFIBUS board used in panel mount installations, with 
the appropriate connector circled. 

 

Figure 2-76: PROFIBUS PLC Module for Panel Mount Enclosure 

Figure 2-77 shows (from left to right) the module installed in the panel mount 
enclosure, with the connector attached, and the rear panel in place. 
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Figure 2-77: PROFIBUS PLC Module Connector for Panel Mount Enclosure 

ControlNet Interface 
The ControlNet PLC Module (Figure 2-78) connects to the ControlNet network via 
one or two coaxial cables (Figure 2-80). Channel B is redundant with Channel A, 
and is not used unless ControlNet detects no signal on Channel A. Note that the 
module’s address is set in software, and the MAC ID switches indicated in Figure 
2-78 are not used. 

 

Figure 2-78: ControlNet PLC Module Connections and Components 

 Do not plug an Ethernet cable into the RJ-45 connector shown at left in Figure 
2-78. Damage to the IND780 may result. 

Figure 2-79 shows the array of status indicator LEDs on the ControlNet card (see 
also Figure 2-78). 

1

4 3

2

 

Figure 2-79: ControlNet Status Indicator LEDs 

Channel A 

Channel B 

Module Status 

Module 

RJ-45 for Diagnostics 
and Configuration 

Channel A 

Channel B 

MAC ID Switches (not used) 

LED Array 
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Figure 2-80 shows an example of a ControlNet cable, and a close-up view of the 
connector. Note that the connector may be straight or right-angled, as seen here. 
This cable is not supplied by METTLER TOLEDO. 

 
 

Figure 2-80: ControlNet Cable and Connector 

Ethernet / IP and Modbus TCP Interface 
The Ethernet / IP Module (Figure 2-81) connects to the network via a standard 
Ethernet patch cable. The module’s address is set in software, and the DIP 
switches indicated in Figure 2-81 are not used and must all be set to OFF. 

Note: For use in a Modbus TCP network, the module must be version 1.32 or 
higher. 

  

Figure 2-81: Ethernet / IP PLC Module Components 

Figure 2-82 shows the array of status indicator LEDs on the Ethernet / IP card (see 
also Figure 2-81). 

1

4 3

2

 

Figure 2-82: Ethernet / IP Status Indicator LEDs 

Module Status 

Network Status 

Link Activity 

Activity 

LED Status 
Indicators 

DIP Switches for MAC ID (not 
used, must be set to OFF) 

RJ-45 
Connector 
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Rockwell (Allen Bradley) RIO Connections 
Connections to the Remote IO option are made using a three-pin terminal 
connector on the RIO option. The connection should be wired as shown in Figure 
2-83. 

 

Figure 2-83: RIO Connection Wiring 

The part number for the Remote IO cable is Belden 9463. It is sometimes referred 
to as "Blue Hose" cable. 

Figure 2-84 shows the RIO PLC interface module, with its connector at upper right. 

 

Figure 2-84: Allen Bradley RIO PLC Interface Module 
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Analog Output Connections 
 

 

 WARNING! 
DISCONNECT ALL POWER TO THIS UNIT BEFORE SERVICING. DO NOT 
APPLY POWER TO THE TERMINAL UNTIL INSTALLATION OF COMPONENTS 
AND EXTERNAL WIRING HAVE BEEN COMPLETED. 

 

Figure 2-85: Analog Output Option Board 

The maximum recommended cable length for the 4-20 mA output is 1,000 feet 
(300 meters). The recommended cable for use with the analog output is shielded 
two-conductor stranded 20-gauge cable (Belden #8762 or equivalent), which is 
available from METTLER TOLEDO using part number 510220190. Refer to Figure 
2-86 for connection and termination information. 

 

NOTES: 

1. ERROR OUTPUTS MUST BE MONITORED TO DETERMINE WHEN 
WEIGHT SIGNAL IS VALID. 

2. ERROR SIGNALS ARE OPEN COLLECTOR, CURRENT SINKING 
OUTPUTS. 

3. VOLTAGE: 5-30 VDC, 200 MA MAXIMUM CURRENT. 
4. USE TWO-CONDUCTOR SHIELDED CABLE FOR SIGNAL LINES. 
5. MAXIMUM RESISTANCE OF DEVICE LOAD IS 500 OHMS. 
6. THE VOLTAGE SOURCE FOR THE ERROR OUTPUTS MUST BE A 

CLASS 2 MARKED OR A LIMITED POWER SOURCE (LPS) 
COMPLIANT POWER SUPPLY. 

7. PIN 5 COMMON 1 IS THE RETURN PATH FOR CHANNEL 1 (4-
20MA OUTPUT).  PIN 6 COMMON 2 IS THE RETURN PATH FOR 
CHANNEL 2 (4-20MA OUTPUT).  PIN 5 AND PIN 6 ARE NOT THE 
SAME AS THE GND OF PIN 3 AND PIN 8. 

8. WIRE SIZE: 14 AWG (2.1 mm2) MAXIMUM 
22 AWG (0.3 mm2) MINIMUM. 

 
Figure 2-86: Analog Output Kit Wiring Connections 

 WARNING! 
IF THIS DEVICE IS USED IN AN AUTOMATIC OR MANUAL FILLING CYCLE, ALL USERS MUST 
PROVIDE A HARD-WIRED EMERGENCY STOP CIRCUIT OUTSIDE THE DEVICE. FAILURE TO 
OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY. 

Pin 1 
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LED Interpretation 
The Analog Output option board has four LEDs to indicate status of the card for 
troubleshooting purposes. Figure 2-87 indicates the location of the LEDs and Table 
2-18 explains its indications. 

 

Figure 2-87: Analog Output LEDs 

Table 2-18: Analog Output Status LED Indications 

LEDs Color Meaning 

LED 1: USB Green Solid ON: USB communicating with IND780 main board 

LED 2: Channel 1 Green Solid ON: Channel 1 is functioning 

LED 3: Channel 2 Green Solid ON: Channel 2 is functioning 

LED 4: Board OK Green 
Slow blink: checking board communication and function 

Fast blink: board communicating and functioning 

Sealing the Enclosure 
When the IND780 terminal is used in a metrologically “approved” application, it 
must be protected from tampering by use of seals. An optional sealing kit is 
available from METTLER TOLEDO that contains all the required hardware (Part 
number 64056538). Note that when the terminal is sealed non-metrological 
components cannot be serviced without breaking the seal. 

Figure 2-88 and Figure 2-89 show the components of the sealing kit and how to 
use them, respectively. 

  

Figure 2-88: Components of the Sealing Kit: Wire and Seal (left) and Screw (right) 

LED 4 

LED 3 LED 2 

LED 1 
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Figure 2-89: Use of the Sealing Kit: 
Wire Through Screw (left), Wire Through Seal (center), Seal Closed (right) 

Panel Enclosure Sealing 
The Panel Mount enclosure must be sealed internally and externally. Follow these 
steps: 

1. Ensure that the appropriate approval region has been selected in setup under 
Scale > Type > Approval and that the Metrology security switch S1 is in the 
“on” position. 

Install the Security Cover to prevent access to S1, the Metrology Security Switch 
indicated in Figure 2-90, Main PCB Switches. 

    

Figure 2-90: Metrology Security Switch (left) and Cover Installed (right) 

To protect the load cell interconnecting cable/s (attached to option boards), a 
security seal must be placed over the connectors to ensure that they are not 
removed or disconnected. The seal also prevents access to the wire retaining 
screws indicated in Figure 2-91. Figure 2-92 shows a seal in place. 

 

Figure 2-91: Unprotected Option Board Connection 

Wire retaining screws 
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Figure 2-92: Security Seal Installed 

Finally, the back panel of the enclosure is sealed. Three sealing screws are 
indicated in Figure 2-93 – two secure the panel in place on its stand-offs and 
one secures one end of the upper card guide. 

 

Figure 2-93: 3-Point Sealing, Panel Enclosure Rear Cover 

With the screws installed, thread the sealing wire through each of them, then 
thread its ends through the plastic seal. 

Remove most of the slack from the wire, and snap the seal shut. 

Harsh Enclosure Sealing 
For external sealing of the harsh enclosure, refer to Figure 2-94 and follow these 
steps: 

1. Ensure that the appropriate approval region has been selected in setup under 
Scale, Type, Approval and that the Metrology security switch S-1 is in the “on” 
position. 

2. With the front panel installed on the enclosure and snapped into place, thread 
the free end of the wire seal through either the left or right hole in the IND780 
front panel, and through the hole in the retaining clip. 

Screw securing 
upper card guide 

Plastic seal 

Rear panel 
mounting screws 
with sealing wire 
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Thread the end of the wire cable through the hole in the plastic seal and snap the 
seal shut. Note that, to show the relationship between the components, Figure 
2-94 shows the seal not yet shut. 

   

Figure 2-94: External Sealing of the Harsh Enclosure 
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