
This chapter covers 

• List of Tools Required 

• Cleaning and Maintenance 

• Upgrading Firmware 

• Backup and Restore of system 
configuration 

• Service 

Chapter 3.0  
Service and Maintenance 

The IND780 terminal is designed to provide years of 
dependable operation. However, METTLER TOLEDO 
recommends that – as with any industrial measurement 
equipment – the IND780 terminal and the connected scale 
system be serviced periodically. Timely, factory-specified 
maintenance and calibration by a METTLER TOLEDO service 
technician will ensure and document accurate and 
dependable performance to specifications. 

• Troubleshooting 

Precautions • Main PCB 

• ETX Board 
• READ this manual BEFORE operating or servicing this 

equipment and FOLLOW these instructions carefully. 
• Power Supply 

• Option Board Installation 
• SAVE this manual for future reference. • PLC Interface Module Removal 

and Installation 

 WARNING! 

 

ONLY PERMIT QUALIFIED PERSONNEL TO SERVICE THE TERMINAL. 
EXERCISE CARE WHEN MAKING CHECKS, TESTS AND ADJUSTMENTS 
THAT MUST BE MADE WITH POWER ON. FAILING TO OBSERVE THESE 
PRECAUTIONS CAN RESULT IN BODILY HARM AND/OR PROPERTY 
DAMAGE. 

 

 

 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. 
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 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! 
RISK OF EXPLOSION IF BATTERY IS REPLACED WITH WRONG TYPE OR 
CONNECTED IMPROPERLY. DISPOSE OF BATTERY ACCORDING TO LOCAL 
LAWS AND REGULATIONS. 

 CAUTION 
OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES. 

 

 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 DISCONNECT-
IONS ARE MADE. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN DAMAGE 
TO OR DESTRUCTION OF THE EQUIPMENT AND/OR BODILY HARM. 

List of Tools Required 
The following tools are required to perform these procedures: 

• Soft cloth and mild glass cleaning solution 

• Voltmeter 

• Anti-static mat and wrist strap 

• Two sizes of Philips head screwdrivers 

• Flat blade screwdriver 

• Wrenches to fit 33 mm and 19 mm, for use with cable glands 

• Nut driver with 7 and 8 mm sockets 

Cleaning and Maintenance 
Clean the IND780 terminal’s keypad and cover with a clean, soft cloth that has 
been dampened with a mild glass cleaner. Do not use any type of industrial 
solvent such as toluene or isopropanol (IPA) that could damage the terminal’s 
finish. Do not spray cleaner directly on the terminal. 
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Regular maintenance inspections and calibration by a qualified service technician 
are recommended. The IND780 is a rugged stainless steel enclosed instrument; 
however, the front panel is a polyester covering over sensitive electronic switches 
and a lighted display. Care should be taken to avoid any punctures to this surface 
or any vibrations or shocks to the instrument. Should the front panel become 
punctured, ensure that steps are taken to prevent dust and moisture from entering 
the unit until the terminal can be repaired.  

Firmware Upgrade Procedure 
There are two ways to install an upgraded version of the IND780’s firmware. The 
preferred method uses the PC-based InSite™ software tool, but it is also possible 
to do so without a computer, using a USB flash memory drive (thumb drive) 
connected to the IND780’s USB port. 

Upgrade Using InSite™ 
To upgrade existing installed field units, two upgrade files (Upgrade.L78 and 
Upgrade.Z78) are required. These files and the method described below can only 
be used if you are upgrading from IND780 revision 3.xx or higher and the terminal 
has at least 256MB of CF card memory. 

If the terminal has a 2.xx or lower revision firmware or a smaller CF card memory, 
the upgrade operation requires a re-format of the CF memory card and a complete 
flash of the new firmware files and folders structure. For this condition, contact a 
local METTLER TOLEDO representative for assistance in upgrading your terminal. 

With the IND780 connected to a network: 

1. Run the InSite Configuration Tool (only version 5 or higher). 

2. In InSite, access Home | Connection I Settings, or click the Settings icon , 
to set up InSite to address the terminal. 

3. Access Options | Flash Download, or click on the Flash Download icon . 
From the Firmware Download window (Figure 3-1), select the files to copy to 
the IND780’s Upgrade folder. Refer to the InSite documentation or help system 
for details on performing this step. 

 The files selected for download must not be read-only. If necessary, right-click 
the files in Windows Explorer, select Properties, and modify their attributes – 
clear the Read-Only box at lower left, and then click OK to confirm the change. 
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Figure 3-1: InSite Firmware Upgrade File Selection Screen 

4. Press the SETUP softkey  to access the IND780’s setup tree. When 
prompted, enter a valid user name and password at an access level that 
permits setup parameters to be changed. 

5. Use the arrow keys to move focus to Maintenance > Run > Install Software 
Upgrade. When the node is in focus, press ENTER. The screen shown in Figure 
3-2 will appear. 

 

Figure 3-2: Firmware Upgrade Screen 

 If the terminal is sealed this screen will appear without a START button, and 
with a Status message that software upgrade will not be permitted when the 
metrological security switch S-1 is ON (locked). The terminal must be 
unsealed and the switch set to OFF, in order to permit a software upgrade. 

6. By default, the Internal File option is selected in the Install from list. This is the 
correct setting for upgrade from files downloaded using InSite. 

7. Press the START softkey  to perform the upgrade. If the files are not present 
in the Upgrade folder, the screen shown in Figure 3-3 appears. Performing the 
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copy operation from InSite will continue the process. Pressing the EXIT softkey 
 abandons the process and returns to the setup tree. 

 

Figure 3-3: Firmware Upgrade – Waiting for Files 

8. If the IND780 finds the files in the UPGRADE directory, the screen shown in 
Figure 3-4 appears briefly, and the terminal restarts. 

 

Figure 3-4: Firmware Upgrade in Progress 

9. On-screen messages will indicate the progress of the upgrade. Do not 
disconnect power from the IND780 during this procedure. The terminal will 
back up existing files, unpack the upgrade files and perform clean-up 
operations. Once this process is complete, start-up continues as normal. 

10. If prompted to do so, manually cycle power to the terminal to complete the 
process. 

Upgrade Using USB Memory 
To upgrade existing installed field units, two upgrade files (Upgrade.L78 and 
Upgrade.Z78) are required. These files and the method described below can only 
be used if you are upgrading from IND780 revision 3.xx or higher and the terminal 
has at least 256MB of CF card memory. 

If the terminal has a 2.xx or lower revision firmware or a smaller CF card memory, 
the upgrade operation requires a re-format of the CF memory card and a complete 
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flash of the new firmware files and folders structure. For this condition, contact a 
local METTLER TOLEDO representative for assistance in upgrading your terminal. 

In general, USB drives that are USB 2.0 certified and 1.1 compatible are supported 
by the IND780. To perform an upgrade without using a PC with InSite: 

1. Create a folder called UPGRADE in the root of a USB Memory drive (“thumb 
drive”). 

2. Copy the two UPGRADE files into the UPGRADE folder. 

3. Connect the USB Memory to the IND780’s USB port, either by plugging it in 
directly or via a USB extension cable connected to the port. 

4. Access Setup > Maintenance > Run > Install Software Upgrade, as above. 

5. With focus on the Install from box, press ENTER, and use the DOWN arrow key 
to highlight USB Memory, as shown in Figure 3-5, then press ENTER to make 
the selection. 

 

Figure 3-5: Firmware Upgrade From USB Memory 

 If the terminal is sealed this screen will appear without a START button, and 
with a Status message that software upgrade will not be permitted if the 
metrological security switch S-1 is ON (locked). The terminal must be un-
sealed and the switch set to OFF in order to permit a software upgrade. 

6. Press the START softkey . If the USB drive is not attached or the folder isn’t 
present, a Status message will appear – “USB Memory Error.” Otherwise, the 
terminal will display a message “Copying USB to CF.” Wait while the process 
is complete, and another message appears – “Unplug USB Memory.” The 
terminal automatically re-starts. Status messages will indicate that files are 
being backed up, unpacked and upgraded. Do not turn off power to the 
terminal during this procedure. 

7. If prompted to do so, manually cycle power to the terminal to complete the 
process. 

Power Up and Screen Saver Graphics 
The graphic used by the IND780 as a splash screen during start up and the image 
used as a screen saver (which displays when the Screen Saver setting at 
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Terminal > Display has a value other than zero) can both be changed by 
downloading replacement files to the terminal’s UPGRADE folder. 

Power Up Graphic 
The graphic used at power up must be a monochrome bitmap file measuring no 
more than 320 pixels wide and 140 pixels high. It must be named pwrup.bmp. 

Screen Saver Graphic 
The screen saver graphic is also a bitmap file. For color terminals, the bitmap may 
be in 256 color format. For monochrome terminals, the bitmap should be 
monochrome. In either case, the image should measure no more than 320 pixels 
wide and 200 pixels high, and must be named saver.bmp. 

Installing New Graphics 
Either or both of the power up and screen saver graphics can be installed on the 
IND780 by making an ftp connection to the terminal via EtherNet, logging on as an 
administrator (with write privileges), and copying the file/s to the UPGRADE folder. 
When the terminal is restarted, the files are automatically moved to their correct 
location, where they replace the existing images. 

System Backup and Restore Procedures 
The configuration of an IND780 may be exported (backed up) to and restored 
from, USB memory. Files can be restored to the original terminal or copied to 
another IND780, which acquires a configuration identical to that of the original. 
This permits the restoration of setup should a main PCB require replacement, for 
example, and allows the creation of functionally identical terminals. 

 Once the backup dataset is copied to a USB drive, it can be saved to a PC. 
However, for restoration to an IND780 the file must always reside in the 
directory indicated below. 

Backup 
When the IND780 is backed up, the dataset includes all log files in .csv format. 
These can be viewed or printed from a PC. 

To back up files from an IND780: 

1. Connect a USB (flash) memory device to the IND780’s USB port, either directly 
or via a USB extension cord. 



IND780 User’s Guide 

2. Access Setup > Maintenance > Run > Backup to USB. The screen shown in 
Figure 3-6 will appear. 

 

Figure 3-6: Backup to USB 

3. By default, the Dataset Name is BK1; press ENTER to select the field and enter 
another name, if required. 

4. Press the START softkey . The IND780 will check for the presence of a valid 
USB memory device. On finding one, it checks for available space. If a device 
is not found, or a device is present that has insufficient space for the operation, 
a prompt (“USB Memory Error”) informs the operator and the backup does not 
proceed. If space is available, the IND780 creates a folder titled Mettler 
Toledo/Backup/IND780/ <dataset name > (where “dataset name” is the name 
entered in step 3), then begins the transfer of data. An on-screen message 
(“Working”) indicates that the procedure is in progress. 

5. Once the terminal indicates that the backup is complete, the USB device can 
be unplugged and the EXIT softkey  pressed to return to the menu tree. 

Restore 
 System Restore cannot be performed if the terminal is locked. 

 An Administrator level login must be in effect to carry out this procedure. 

A system restore operation does not copy log files from the dataset, and the 
terminal’s existing log files are not over-written on restore. 

To restore files to an IND780: 

1. Connect a USB (flash) memory device to the IND780’s USB port, either directly 
or via a USB extension cord. 
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2. Access Setup > Maintenance > Run > Restore from USB. A screen like the one 
shown in Figure 3-7 will appear. 

 

Figure 3-7: Restore from USB 

3. Press ENTER to select the Dataset Name field, then use the alphanumeric keys 
or an external keyboard to enter the name of the dataset to be uploaded to the 
terminal. 

4. If scale calibration parameters are to be included in the restore procedure, 
select Enabled in the Restore Scale Calibration box. 

5. Press the START softkey  to initiate the transfer of files. The IND780 will 
check for the presence of a valid USB memory device and for the existence, in 
a folder named /Mettler Toledo/Backup/IND780/<dataset name>, of the file 
named in step 3. It then begins the transfer, with an on-screen message 
(“Working”) showing that the procedure is in progress. If a USB device is not 
found, or the named dataset is not present in the correct folder, a message 
(“Could not find Dataset Name, please re-enter.”) appears. 

6. Once the terminal indicates that the transfer is complete, the USB device can 
be unplugged and the EXIT softkey  pressed to return to the menu tree. 

7. It may be necessary to restart the terminal in order to complete the restore 
operation. 

Service 
Only qualified personnel should perform installation, programming, and service. 
Please contact a local METTLER TOLEDO representative for assistance. 

In general, once the IND780 is installed, programmed, and calibrated for a given 
application, only routine calibration service is required. 
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 WARNING! 
ONLY PERMIT QUALIFIED PERSONNEL TO SERVICE THE TERMINAL. 
EXERCISE CARE WHEN MAKING CHECKS, TESTS, AND ADJUSTMENTS 
THAT MUST BE MADE WITH POWER ON. FAILING TO OBSERVE THESE 
PRECAUTIONS CAN RESULT IN BODILY HARM AND/OR PROPERTY 
DAMAGE. 

Troubleshooting 
Troubleshooting activities for the IND780 include: 

• Board LED interpretation • Internal diagnostic testing 

• AC power test • MT Service View 

• Power supply voltage test • External diagnostics 

• Battery test • Watchdog monitoring  

• RS-232 serial output voltage test  • Master reset 

Troubleshooting Overview 
Each of the procedures listed in Table 3-1 is described in detail in the following 
sections. If the result of any of these procedures indicates a problem, refer to this 
table to isolate the possible cause/s and to identify the appropriate response. 

Table 3-1: Troubleshooting 

Diagnostic 
Procedure Expected Outcome Response/s to Incorrect Outcome 

AC Power Test 

Power source within 
range -5% to +10% of 
rated VAC (100-
240 VAC, depending on 
terminal configuration) 

If display operates incorrectly, or there are 
intermittent problems with Terminal 
function: 
Check whether power source is within 

correct range 
If power source is not OK, find a reliable 

power source 
If problem persists, perform Power Supply 

Voltage Test 

Power Supply 
Voltage Test 

12 VDC: In range 11.7-
12.3 VDC 

5 VDC: In range 4.9-
5.1 VDC 

If voltages are absent or outside specified 
ranges, replace the Power Supply 

Battery Test Not less than 2.5 VDC If voltage is below 2.5 VDC, replace battery 

BRAM Test BRAM PASS If BRAM FAIL displays, replace Main PCB 
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Diagnostic 
Procedure Expected Outcome Response/s to Incorrect Outcome 

Front panel keypad: 
If no response, or incorrect character 
displays: 

• Check connection between HMI board 
and Main PCB 

If problem persists, replace HMI board, or 
HMI harness, or Main PCB, or ETX board 

Keyboard Test 
On-screen display of 
character associated 
with pressed key External keyboard: 

If no response, or incorrect character 
displays: 

• Check keyboard connection to USB port 

• Attach another external keyboard and 
re-test 

If problem persists, replace Main PCB 

Load Cell Output 
Test 

Raw counts displayed 
vary as expected, 
indicating proper 
function of load cells 

If no value displays for load cell, or values 
are inappropriate: 

• Check connection to load cell 

If revisiting Load Cell Output screen shows 
same result, replace load cell or affected 
scale option board 

Serial Port Test Sent characters are 
received 

If test fails: 

• Check physical connection to port (or 
correct installation of self-test jumper 
wire) 

• Check port configuration 

• Check that receiving/sending device is 
functioning properly 

If problem persists, replace Serial option 
board, or Main PCB, or ETX board 

Discrete I/O Test Appropriate changes to 
bit state 

If bit state does not change: 

• Check that correct setup screen is in 
use (i.e. installed I/O device is 
addressed – DIO board, ARM100 
module) 

• Check physical connection to external 
device 

• Check function of external device 
(powered, correctly configured, etc.) 

If problem persists, replace DIO board or 
remote module 



IND780 User’s Guide 

Diagnostic Expected Outcome Response/s to Incorrect Outcome Procedure 

Network Test PASS on all four tests 

If Timeout displays for test: 

• Check physical connection to network 

• Check terminal configuration – IP, 
Email and Gateway addresses set up 
correct 

• Check that Gateway and Email server 
are available/on-line 

If TCP/IP Stack or This Terminal test times 
out, replace Main PCB or ETX board 

RS-232 Serial 
Output Voltage 
Test 

Demand: Stable within 
range -5 to +15 VDC 

Continuous: Fluctuation 
within range -10 to 
+10 VDC 

If either mode fails, replace Serial Option 
board, or ETX board, or Main PCB 

Board LED Interpretation 
The following sections describe the function of LEDs visible in the IND780. The 
functions of the LED arrays found on ControlNet and Ethernet / IP boards are 
described in the pertinent chapters of the IND780 PLC Interface Manual. 

Main PCB 

 
D72 – Software flag

D13: 5V supply 

D12: 12V supply 

D73: Ethernet link 

D74: Ethernet active

D75: 100MB 
         network 

D30: USB 
        functional 

ETX Board LED 
(hidden by lower 

card guide) 

 

Figure 3-8: Main PCB LEDs 

Table 3-2: Main PCB LEDs 

LED Color Function 

D12 Yellow Indicates 12V supply is present. 

D13 Yellow Indicates 5V supply is present. 
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LED Color Function 

D30 Green 
When lit, indicates USB port has been identified and is functional. 

 Note that this LED remains lit whether or not a USB device is 
connected. 

D72 Amber Used for software development purposes; blinking during normal 
system operation. 

D73 Yellow Indicates that an Ethernet connection exists. 

D74 Green When blinking, indicates that the Ethernet connection is actively 
receiving or transmitting data. 

D75 Red 
When lit, indicates that Ethernet connection is 100 MB. 
D73 lit, D75 off, indicates that Ethernet connection is 10 MB. 

ETX Board 

The ETX board features a single, green LED, mounted beneath the lower card 
guide. Its approximate location is indicated in Figure 3-8. When power is supplied 
to the board, this LED is lit steadily, indicating that the core power supply is on. 
This in turn indicates that both on-board regulators are functioning correctly. 

Option Boards 
Analog Load Cell and POWERCELL MTX Boards 

Figure 3-9 indicates the locations of LEDs on the Analog Load Cell and 
POWERCELL boards. 

    

POWERCELL 
MTX Network 

USB USB 

Figure 3-9: Analog Load Cell (left) and POWERCELL MTX (right) LEDs 

Table 3-3: Analog Load Cell and POWERCELL MTX LEDs 

LED Color Function 

Analog Load 
Cell: USB 

Amber 

POWERCELL: 
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: 
PC Amber 

Slow blink (~1 Hz) indicates POWERCELL MTX not 
connected 

Fast blink (~4 Hz) indicates POWERCELL MTX connected 
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IDNet, Serial and Discrete I/O Boards 

All other option boards – IDNet, Serial, Discrete I/O – feature a pair of green LEDs, 
only one of which is functional in the IND780. 
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Figure 3-10: LED Locations: IDNet (left), Serial (center) and DIO (right) Cards 

These LEDs function as follows: 

LED Color Function 

D1 N/A N/A 

D3 Green 

Slow blink (~1 Hz) indicates there is no USB communication with 
main PCB. 

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

POWERCELL PDX Board 

Figure 3-11 indicates the locations of LEDs on the POWERCELL PDX board. Table 
3-4 describes the function of the LEDs. 

 

Figure 3-11: PDX Board LEDs 

Table 3-4: 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 

D1 
D3 

D1 D3 D1 D3 

I3

I5 

 I4 
I2 

I1 
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LED Color Function 

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 

Analog Output Board 

Figure 3-11 indicates the locations of LEDs on the Analog Output board. Table 3-4 
describes the function of the LEDs. 

LED 2 LED 3
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Figure 3-12: Analog Output Board LEDs 

Table 3-5: Analog Output Board LEDs Function 

LED Color Function 

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 

AC Power Test 
If the display is blank or if intermittent problems are occurring, the condition of the 
AC power source should be checked. Use a multi-meter to check the AC input 
power. Input power must be within -15% to +10% of the standard 100–240 
voltage range. 

If no AC power is present, have a qualified electrician restore power at the source. 
After power is restored, test the IND780 for correct operation. 

 There is no fuse in the IND780. The external AC power is connected directly to 
the internal power supply. 

LED 4 

 

LED 1 
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Power Supply Voltage Test 
The power supply provides 5 VDC to both the Main PCB and the Display PCB, and 
12 VDC to the Main PCB. Verify the 12 VDC voltage is between 11.7 and 12.3 
volts when measured from Pin 5 (+V) to Pin 3 or 4 (Ground). Verify the 5 VDC 
voltage is between 4.9 and 5.1 volts when measured from Pin 1 (+5V) to Pin 3 or 
4 (Ground), and Pin 2 to Pin 3 or 4 (Ground). If the voltages are absent or deviate 
from the specified range, replace the Power Supply PCB. See Figure 3-13 for the 
location and description of Pins 1, 2, 3, 4 and 5 on the Power Supply harness.  

 

USB 
CONNECTOR 
ETHERNET 
CONNECTOR 

POWER 
CONNECTOR 

COM1 
CONNECTOR 

VIDEO CABLE 
COM2 
CONNECTOR 

Figure 3-13: Main PCB Connections and Mounting Screws 

+5 

+5 

GROUND 

GROUND 

 1

2

3

4

5
 

+12V 
 

Red 

4Red 

Black 

Yellow 

Black 

Figure 3-14: Pins on the Power Supply Harness 

RS-232 Serial Output Voltage Test 
If the send and receive functions of the serial (COM) ports test fail, use the 
following procedure to determine whether the RS-232 serial port is operational: 

1. Disconnect AC power from both the IND780 terminal and the printer. 

2. Disconnect the serial cable from the COM port on the IND780 main PCB. 

3. Set the voltmeter to read 20 VDC. 

4. Connect the red lead to the transmit terminal of the COM port and connect the 
black lead to the ground terminal of the COM port. 
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5. Apply power to the IND780. The meter should read as follows: 

• Demand mode—The meter should read a stable value (without 
fluctuation) between −5 and +15 VDC. 

• Continuous mode—The meter should fluctuate continuously within the 
range −10 to +10 VDC. The actual values and degree of fluctuation 
observed will depend on the type and sensitivity of meter used. The 
constant fluctuation on the meter display indicates that the scale/indicator 
is transmitting information. 

To test Demand baud rates, press the PRINT key . The display should fluctuate 
as for continuous mode for the duration of the transmission, then become stable 
again. This fluctuation indicates the terminal has transmitted data. 

 When measuring the higher baud rates in the Demand mode, the meter 
display will fluctuate for a shorter period of time. 

Battery Test 

 

 CAUTION! 
RISK OF EXPLOSION IF BATTERY IS REPLACED WITH WRONG TYPE OR 
CONNECTED IMPROPERLY. DISPOSE OF BATTERY ACCORDING TO LOCAL 
LAWS AND REGULATIONS. 

If setup parameters change uncontrollably or programming is lost, check the BRAM 
battery voltage. Battery voltage is tested at the battery assembly on the Main PCB. 
The battery is shown in Figure 3-15. 

 

Battery 

Figure 3-15: Main PCB, Battery Location Indicated 
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Use a Volt-Ohm meter to measure voltage between terminal 1 (positive) and 
terminal 2 (negative) to the left and right of the battery with the AC power 
disconnected. This measurement should be approximately 3.0 VDC. Replace the 
battery (Panasonic CR2032 or comparable) if the measured voltage is below 2.5 
VDC. 

 

Positive 

Negative 

Figure 3-16: Battery Installed 

 The battery replacement procedure is detailed in the Maintenance > Run 
section of Chapter 3, Configuration. 

Internal Diagnostic Testing 
The IND780 provides several internal diagnostic tests that are accessible in setup 
mode. Press the SETUP softkey  to view the setup menu tree. Use the DOWN 
navigation key to scroll down the menu tree to Maintenance. Press the RIGHT 
navigation key to expand the menu tree selections for Maintenance. Scroll down 
and expand Run. Scroll down and expand Diagnostics. Available diagnostic setup 
screens are shown in the setup tree view in Figure 3-17. 

 

Figure 3-17: Maintenance Diagnostic Options Tree 
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• Memory Test (Figure 3-18)—To test the BRAM, press the START  softkey. 
When testing is complete, press the EXIT softkey  to return to the menu tree. 

 

Figure 3-18: Memory Test Screen 

• Keyboard Test (Figure 3-19)—Enables testing of the keyboard. Each key that is 
pressed will be shown on the display. When testing is complete, press the EXIT 
softkey  to return to the menu tree. 

 

Figure 3-19: Keyboard Test Screen 

• Scale – Figure 3-20 shows the diagnostics options for a scale: 

 

Figure 3-20: Scale Diagnostics Menu Tree Options 
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• Load Cell Output—Displays the current load cell output (active weight) for the 
scale (Figure 3-21). The numbers in the scale below feature load cell 
addresses for each output. For digital load cells, individual cell counts will be 
displayed. Individual cell counts are the raw output of the load cells, which the 
indicator translates into weight by calculation, using information it acquires 
through the calibration process. 

 

Figure 3-21: Load Cell Output Screen 

• Calibration Values—Displays the current calibration values for each scale 
(Figure 3-22). If these values are recorded after a scale calibration, and the 
scale channel PCB is replaced in the future, the calibration values can be 
manually entered here to “transfer” the previous calibration to the new scale 
channel PCB. This is not available with IDNet bases. 

 

Figure 3-22: Calibration Values Screen, Zero in Focus 

• Shift Values—Used for POWERCELL and PDX scales only. The following 
screen shows values used to adjust gain for each load cell in a multiple load 
cell system. The values compensate for difference in response between cells. 
The load cell numbers represent the node cell addresses. Where more than 12 
load cells are present this screen displays a scroll box to reveal further rows. 

The diagnostic purpose of the Load Cell Output and Shift Values screens is to 
permit a technician to confirm valid calibration values were obtained when the 
calibration routine (Setup > Scale > Scale n > Calibration) was carried out. 
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Figure 3-23: Scale Shift Values Screen 

• Diagnose Cell—Used for POWERCELL scales only (but not POWERCELL PDX). 
The purpose of the Diagnose Cell screens is to allow the technician to verify a 
load cell’s node address and raw counts. If the cell that is being diagnosed 
has a known address, select that address from the Load Cell Address selection 
box. If the cell address is unknown, then select Connected Cell. If the cell is 
faulty or it has an invalid address, the terminal will fail to communicate with 
the cell. If the cell responds correctly, the node address and the cell counts will 
be displayed on the screen (Figure 3-24). 

 

Figure 3-24: Diagnose Cell Screen 

• Statistics—Displays statistical information for each scale such as the total 
number of weighments, the number of scale overloads, the peak weight 
weighed on the scale, the total number of zero commands, and failed zero 
commands (Figure 3-25). These are very helpful when diagnosing scale 
problems. These statistics accumulate for each scale, and are saved until a 
master reset is performed. It is not considered likely that a master reset will be 
a frequent occurrence, so these statistics are effectively permanent. 

 Statistics cannot be deleted without losing all other setup values. 
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Figure 3-25: Scale Statistics Screen 

• Serial Test—Enables testing of the transmit and receive functions on the serial 
(COM) ports. Select the COM port to be tested using the selection box for Com 
Port (Figure 3-26). Only those ports installed are available for testing. 

 

Figure 3-26: Serial Test Setup Screen 

• Press the START softkey  and a data string is output repeatedly 
approximately once every 3 seconds Figure 3-27). The data is: [Testing 
COMx: nn] where “x” is the COM port and “nn” is an incrementing value 
beginning at 00 and continuing to 99. Each transmission increments this 
number by one. 
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Figure 3-27: Serial Test Screen 

• If a jumper wire is placed between the transmit and the receive terminals 
(Figure 3-28) on the port being tested, the same data string that is transmitted 
displays as the receiving field. 

 

Jumper wire 

Figure 3-28: Jumper Wire Placed Between the Transmit and Receive Terminals 

• If another device is connected to the receiving port, any ASCII data received 
displays in the receiving field. 

• To stop the serial port test, press the STOP softkey . 

• Discrete I/O Test—Provides a view of the status of the discrete inputs and 
allows enabling or disabling of the discrete outputs for diagnostic purposes. 
With Discrete I/O highlighted (menu tree), expand its branch by pressing the 
RIGHT navigation key. Choose whether the test will be performed on the local 
(internal) discrete I/O option or one of the remote ARM100 modules. Press 
ENTER when that branch is highlighted. 

A warning (Figure 3-29) will appear to remind the tester that the outputs can be 
turned on manually during this test, so any control power to the discrete outputs 
should be removed. 
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Figure 3-29: Discrete I/O Test Screen 

 

 WARNING! 
THE DISCRETE OUTPUTS OF THE IND780 TERMINAL WILL BE MANUALLY 
ENABLED DURING THIS TEST. REMOVE OUTPUT CONTROL POWER SO 
EXTERNAL EQUIPMENT WILL NOT BE ENERGIZED BY MISTAKE. EXERCISE 
CARE WHEN MAKING CHECKS, TESTS AND ADJUSTMENTS THAT MUST BE 
MADE WITH POWER ON. FAILING TO OBSERVE THESE PRECAUTIONS CAN 
RESULT IN BODILY HARM AND/OR PROPERTY DAMAGE. 

When viewing the test screen, the input status will be shown at the top of the 
display and the output status will be shown at the bottom of the display. Focus is 
shown on Output #1 first. 

Focus can be moved to any of the other outputs by using the RIGHT and LEFT 
navigation keys on the front panel, or pressing ENTER. 

 Note that when the Discrete I/O Test screen is exited, all outputs will be turned 
off again. 

• Network Test—Enables testing of the Ethernet programming/hardware/firmware 
in the terminal. Figure 3-30 shows the result of running a network test. 

 

Figure 3-30: Network Test Screen 

The following tests are run during this diagnostic process: 
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• TCP/IP Stack 

• This Terminal 

• Gateway Address 

• Email Server 

Each step will indicate “Testing” during the test then indicate a Pass or Timeout 
status. If the status is shown as Timeout, it indicates that the IP address or 
gateway address has not been programmed in the terminal. Refer to the 
Communication and Network section of Chapter 3.0, Configuration, for information 
on entering the IP and gateway addresses. 

MT Service View 
The MT Service View functionality provides a METTLER TOLEDO authorized service 
representative access to various diagnostics data collected from a POWERCELL 
PDX scale. This functionality is accessed in setup mode but the MT Service Security 
must be first unlocked. MT Service View screens include: 

• Scale Loadcell Temperature • Scale Loadcell Tilt 

• Scale Loadcell Tilt Maximum • Scale Loadcell Supply Voltage 

• Scale Loadcell Com Voltage • Load Cell Information 

• PDX Terminal  

 
Figure 3-31: MT Service View Screen 

• Scale Loadcell Temperature — From the MT Service View screen, choose Scale 
in the Device selection box and Temperature in the View selection box. Select 
the PDX scale channel to view and press the VIEW softkey to display the 
Scale Load Cell Temperature screen. This screen provides a view of the 
temperature sensor readings measured in every PDX cell for the selected scale. 
For each cell node address shown is the corresponding temperature value. 
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Figure 3-32: Scale Load Cell Temperature Screen 

The PDX cells rely on their temperature sensors to compensate for temperature 
variations and continuously provide accurate weight measurements. To ensure 
that the sensors are operating correctly, it is important to compare the 
temperature readings between the load cells. Readings should be reasonably 
close between the cells if there are no obvious differences in external influences 
(e.g. sunshade, heating pipes).  

• Scale Loadcell Tilt — From the MT Service View screen, choose Scale in the 
Device selection box and Tilt in the View selection box. Select the PDX scale 
channel to view and press the VIEW softkey to display the Scale Load Cell 
Tilt screen. This screen provides a view of the tilt sensor readings measured in 
every PDX cell for the selected scale. For each cell node address shown are the 
corresponding values for angular displacement in degrees and tilt energy in 
(milliradians/sec)2. 

 

Figure 3-33: Scale Load Cell Tilt Screen 

Angular displacement is a measure of the tilt angle in a load cell relative to the 
axis of gravity. The displacement reading is a positive magnitude scalar value. 
Ideally load cells have to be in an upright position during static weighing to 
minimize measurement errors. In normal conditions, each cell’s angular 
displacement should not be more than 3 degrees when the scale platform is 
static. 
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Tilt energy is a measure of the ability of the load cell and the weighing platform 
to oscillate when a heavy load is moved on and off across the scale. 
Monitoring this measurement during a couple of loading and unloading 
sequences will help to indicate if the scale platform is stuck, especially when a 
low energy measurement is recorded. A stuck platform can be caused by a tight 
scale bumper setting or a foreign body such as ice or debris wedging the scale 
in place. 

• Scale Loadcell Tilt Maximum — From the MT Service View screen, choose 
Scale in the Device selection box and Tilt Maximum in the View selection box. 
Select the PDX scale channel to view and press the VIEW softkey to display 
the Scale Load Cell Tilt Maximum screen. For each cell node address, the 
screen displays the corresponding maximum values recorded for angular 
displacement in degrees and tilt energy in (milliradians/sec)2. 

 

Figure 3-34: Scale Load Cell Tilt Maximum Screen 

• Scale Loadcell Supply Voltage — From the MT Service View screen, choose 
Scale in the Device selection box and Supply Voltage in the View selection box. 
Select the PDX scale channel to view and press the VIEW softkey to display 
the Scale Load Cell Supply Voltage screen. This screen provides a view of the 
input supply voltage readings measured in every PDX cell for the selected 
scale. For each cell node address, the corresponding supply voltage value is 
shown in volts. Measurements are automatically updated hourly, and after 
power-up. 
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Figure 3-35: Scale Load Cell Supply Voltage Screen 

The nominal supply voltage is based on whether the IND780 uses its internal 
12 VDC or the external 24 VDC supply to power the cells. It is normal to have 
the voltage readings from one cell to another drop in value. This is the result of 
the additional power consumption attributed to each cell on the network and the 
voltage dissipation along the length of cabling. The expected load cell supply 
voltage ranges are:  

• At 12 VDC: 12.5 – 7.9 VDC • At 24 VDC: 24.5 – 15 VDC 

Most importantly the supply voltage measured at any cell must not be below 
7.8 VDC for the PDX cell to operate reliably. Wiring shorts or an overloaded 
supply will cause these readings to be out of range. A system that has supply 
voltages that deteriorate over time may also indicate a potential problem. 

• Scale Loadcell COM Voltage — From the MT Service View screen, choose Scale 
in the Device selection box and COM Voltage in the View selection box. Next, 
select the PDX scale channel to view and press the VIEW softkey . A 
warning and confirmation screen will be displayed after the VIEW softkey is 
pressed. Press the OK softkey  to proceed to display the Scale Load Cell 
COM Voltage screen. This operation will take several minutes as each load cell 
is required to interrupt its communication lines temporarily in order to take CAN 
voltage measurements.  

This screen provides a view of the CAN-High and CAN-Low signal voltages 
measured in every PDX cell when they are placed into the Dominant and 
Recessive communication mode. For each cell node address, the 
corresponding CAN signal voltage values are shown in volts. Measurements 
are static and are only updated each time this screen is viewed. 
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Figure 3-36: Scale Load Cell COM Voltage Screen 

The CAN-High and CAN-Low Dominant states combine to represent a logical bit 
0 whereas CAN-High and CAN-Low Recessive states represent a logical bit 1. 
When checking for proper operation, verify not only the voltage levels of each 
signal but also the voltage differential between the signals. The expected 
voltage ranges are: 

CAN Signals Dominant Mode Voltage Recessive Mode Voltage 

CAN-High 3 – 5 VDC 2 – 3 VDC 

CAN-Low 0 – 2 VDC 2 – 3 VDC 

CAN-High and CAN-
Low Differential 

≈ 2 VDC ≈ 0 VDC 

Wiring shorts or poor network termination may cause these readings to be out 
of range. 

• Load Cell Information — From the MT Service View screen, choose Load Cell in 
the Device selection box then select the PDX scale channel and the specific 
load cell node to view. Press the VIEW softkey to display the Load Cell 
Information screen. This screen provides a collective view of various diagnostic 
parameters for a selected POWERCELL PDX cell. Each data field will have both 
a current value and a value recorded at the time of calibration. This enables the 
user to track changes and make data comparisons to a known working 
condition of the cell. 
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Figure 3-37: Load Cell Information Screen 

The recorded load cell parameters include:  

Data Field Description 

Cell S/N Represents the unique factory serial number embedded in the cell.  

Install Date Indicates the date the load cell was last addressed. 

Temperature Temperature sensor reading in the cell. 

LC Supply Voltage Input supply voltage measured in the cell in volts. 

Displacement Cell angular displacement in degrees. 

Energy Cell tilt energy in (milliradians/sec)2. 

CAN-High Dominant X Cell CAN-High voltage recorded for Dominant mode in volts.1 

CAN-Low Dominant X Cell CAN-Low voltage recorded for Dominant mode in volts.1  

CAN-High Recessive Cell CAN-High voltage recorded for Recessive mode in volts.1 

CAN-Low Recessive Cell CAN-Low voltage recorded for Recessive mode in volts.1 

Gas Concentration 

Level (%) of inert gas concentration enclosed in the cell as a 
measure of the hermetic sealing. Small losses of gas levels are 
expected over the years. A sudden rapid loss of gas levels is an 
apparent indication of a cell enclosure breach condition. 

Note 

1. These values are stored from the last time the Load Cell COM Voltage Screen was 
accessed. 

• PDX Terminal — From the MT Service View screen, choose Terminal in the 
Device selection box and press the VIEW softkey to display the PDX 
Terminal screen. This screen provides a view of the minimum and maximum 
voltages and current detected on the IND780 PDX option board. These values 
are updated dynamically while the screen is viewed. 
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Figure 3-38: PDX Terminal Screen 

The displayed information includes: 

Data Field Description 

Minimum CAN-High 
Voltage 

Typically associated with the CAN-High voltage value (volts) 
measured during a Recessive communication state. Normal 
range: 2 – 3 V. 

Maximum CAN-High 
Voltage 

Typically associated with the CAN-High voltage value (volts) 
measured during a Dominant communication state. Normal 
range: 3 – 5 V. 

Minimum CAN-Low Voltage 
Typically associated with the CAN-Low voltage value (volts) 
measured during a Dominant communication state. Normal 
range: 0 – 2 V. 

Maximum CAN-Low 
Voltage 

Typically associated with the CAN-Low voltage value (volts) 
measured during a Recessive communication state. Normal 
range: 2 – 3 V. 

Minimum CAN Voltage 
Difference 

Minimum difference between CAN-High and CAN Low 
voltages. Normal range: ≈ 0 V. 

Maximum CAN Voltage 
Difference 

Maximum difference between CAN-High and CAN Low 
voltages. Normal range: ≈ 2 V. 

Minimum Supply Voltage 

Minimum supply voltage measured at the present voltage level 
as driven by the internal (12 VDC) or external (24 VDC) 
power supply. Normal range: ≈ 5 % tolerance of nominal 
values. 

Maximum Supply Voltage 

Maximum supply voltage measured at the present voltage 
level as driven by the internal (12 VDC) or external (24 VDC) 
power supply. Normal range: ≈ 5 % tolerance of nominal 
values. 

Minimum Supply Current Minimum supply current consumption measured with the cells 
connected. Normal range: ≈ 10 mA – 38 mA per cell. 

Maximum Supply Current Maximum supply current consumption measured with the 
cells connected. Normal range: ≈ 10 mA – 40 mA per cell. 
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External Diagnostics 
The IND780 includes a utility that provides valuable tools for examining the 
operation of the terminal, its installed options and software, and (for POWERCELL 
bases only) of associated load cells. Information available in Web Help includes: 

• System hardware and software configuration 

• Resource utilization 

• Share data variables, viewed either statically or dynamically 

• Scale and (if digital load cells are used) load cell status and statistics 

Web Help is accessed with a web browser via an Ethernet connection. Connect to 
the Terminal using its IP address. 

Depending on how it is configured, the terminal’s IP address may appear at upper 
left in the home screen. It may also be viewed and modified in Setup at 
Communication > Network > Ethernet. 

At the bottom of each page, a HOME button returns the view to the index page seen 
in Figure 3-39. 

Index Page 
When Web Help is first accessed, the index page shown in Figure 3-39 appears in 
the browser window. 

 

Figure 3-39: Web Help Home Screen 

Click the links on this page to visit the respective views, each of which is detailed 
in the following sections. 
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Help File 
A help file, accessible from each page via the help button  explains the full 
range of the utility’s features. Figure 3-40 shows a portion of the help file. 

 

Figure 3-40: Help File 

At the bottom of the page, a CLOSE PAGE button allows the user to close this 
browser window without exiting the Web Help utility. 

System Information 
The system information page (Figure 3-41) provides information about asset 
information, installed component part numbers, software versions and serial 
numbers, and installed application software. 

 

Figure 3-41: System Information Page 
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Resource Utilization 
The resource utilization page (Figure 3-42) gives a snapshot of the current status 
of the terminal, including CPU usage and information about the various types of 
memory used by the IND780. 

 

Figure 3-42: Resource Utilization Page 

Scale Statistics 
The scale statistics page (Figure 3-43) shows a variety of data for each installed 
scale. 

 

Figure 3-43: Scale Statistics Page 
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Read Shared Data 
The shared data page (Figure 3-44) allows the user to interact with the terminal, 
requesting a display of current values for up to ten shared data variables at a time. 
Values are accessed by entering the shared data name in one of the fields at left, 
and then clicking on the Save Changes button at bottom. The button is in focus 
when a new entry has been made in a name field. 

 

Figure 3-44: Shared Data Page 

To refresh the displayed values without changing any variable names, click on the 
Manual Refresh button. 

Values may also be refreshed automatically, at one second intervals, by clicking 
on the Start button. Once Start is selected, the Stop button is in focus and clickable. 
The current status of dynamic display (Stopped or Running) is shown in a field 
between the two buttons. Note that, as indicated on the page, Auto Refresh must be 
stopped before new shared data names can be entered. 

For a complete list of available shared data names, refer to the IND780 Shared 
Data Manual. In the example shown in Figure 3-44, the shared data information 
displayed is as follows: 

Table 3-6: Shared Data Information 

Name Data Displayed Interpretation 

wt0200 96980^ …etc. Composite of entire data block for Scale 2 

xp0117 10163 Cumulative power on time, in minutes 

ca0111 0 SmartTrac Appearance. 0 = Bar Graph 

ce0204 1 Number of ranges defined for Scale 2 

ce0223 1950012 Encoder counts at the middle calibration value for Scale 2 

ce0225 16 GEO code set in the Scale 2 calibration page 

Ce0245 3 Analog Load Cell gain jumper setting. 3 = 3 mV/V 
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Name Data Displayed Interpretation 

pl0102 2 PLC Interface Module type. 2 = PROFIBUS 

nt0102 192.168.000.001 Ethernet IP Address 

wt0203 kg Primary units set in the Scale 2 calibration page 

When a string is longer than the data display width of 40 characters (e.g. wt0200 
in the example above), the left/right scroll buttons  may be used to move 
through the string to view all of it. 

Scale Data 
The scale data page (Figure 3-45) shows information, including current 
configuration and calibration values, for each installed scale. The signal quality 
display permits troubleshooting of the connection between the IND780 and load 
cells. When quality is poor, a red bar is displayed. A yellow bar indicates adequate 
quality, and green bar means the quality is good, as in the example below. 

 

Figure 3-45: Scale Data Page 
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PDX Scale Data (POWERCELL PDX bases only) 
The PDX Scale Data page (Figure 3-46) shows individual load cell information, for 
a PDX type scale. This page provides access to several views: 

• Adjusted Counts • Tilt and Energy (MT Service Only) 

• Gross Weight • Input Voltage (MT Service only) 

• Communication Errors • Gas Concentration (MT Service Only) 

• Temperature (MT Service only)  

As indicated in the list above, some views are accessible only if the terminal’s MT 
Service Security has been unlocked. 

In the data pages each cell node is represented by a circle, with different colors to 
indicate if certain fault conditions exists. A circle with a red border (as in cells 2 
and 7 in the example below) indicates that a fault condition has been detected, but 
in a different view. A completely red circle indicates that a fault is present in the 
current view. 

Indicated fault conditions include cell communication errors, cell zero drift, cell 
overloads and enclosure breach. Click on each individual cell to go to a specific 
detailed PDX Load Cell page (Figure 3-48). 

 

Figure 3-46: PDX Scale Data Page 

PDX Terminal (POWERCELL PDX bases only) 
The PDX Terminal page (Figure 3-47) shows the minimum and maximum 
voltages and current detected on the IND780 PDX option board. This page can be 
used to determine if the terminal’s PDX option board is providing the proper 
electrical parameters to support the CAN Bus communication and to power the 
cells. It also helps to indicate if there are issues with poor wiring, a short condition 
or an overloaded power supply. Most of the information on this page is only 
accessible if the terminal’s MT Service Security has been unlocked. 
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Figure 3-47: PDX Terminal Page 

PDX Load Cell (POWERCELL PDX bases only) 
The PDX Load Cell page (Figure 3-48) provides a collective view of various 
diagnostic parameters for a selected POWERCELL PDX cell. Most data fields will 
have both a current value and a value recorded at the time of calibration. The data 
is arranged into five main categories – weight, puncture, tilt, temperature, voltages 
and other errors. When a category or value is highlighted in red, it indicates that a 
value is out of its normal range, which may mean that an error condition is 
present. Most of the information on this page is only accessible if the terminal’s MT 
Service Security has been unlocked. 

 

Figure 3-48: PDX Load Cell Page 
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Load Cell Statistics and Load Cell Data 
(POWERCELL and PDX bases only) 
Load cell statistics (Figure 3-49) and data (Figure 3-50) are collected for 
POWERCELL bases. In the examples shown, a POWERCELL option board is 
installed, but no load cell is connected. 

 

Figure 3-49: Load Cell Statistics Page 

 

Figure 3-50: Load Cell Data Page 

Load Cell Symmetry (POWERCELL and PDX bases 
only) 
When symmetry monitoring is enabled, the View/Load Cell Symmetry page (Figure 
3-51) shows live load cell symmetry difference percentages. The symmetry 
difference values are displayed only when the start threshold for the monitoring is 
exceeded. This page can be used in troubleshooting load cell failure based on 
symmetry difference, or it can be used to determine a suitable difference threshold 
value for SETUP. 
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Figure 3-51: Load Cell Symmetry Page 

Watchdog Monitoring 
The main hardware microprocessor of the IND780 has a built-in hardware 
watchdog timer that is used to constantly monitor the performance of the measure-
ment channels, weight display, peripheral communications and the discrete I/O 
functions. If any one of these functions fails to respond to the watchdog within a 
fixed time interval, the watchdog timer will timeout and the entire terminal will 
automatically reboot within 40 seconds. Given the seriousness of the system 
failure, if feasible the terminal will record the watchdog update failure event in the 
error log. Watchdog monitoring allows the terminal to detect certain system failures 
and to automatically recover from them. 

Master Reset 
A hardware master reset switch is provided, that sets all IND780 terminal settings 
to the factory default settings (see Appendix B, Default Settings). This includes 
scale setup and calibration information, log files (except for the error log) and 
counters. The master reset typically is performed under these circumstances: 

• When a hardware configuration change is made, such as adding a new scale 
or Discrete I/O board to the terminal. 

• When a software configuration problem arises that cannot be resolved without 
starting from the factory default settings. 

• When security is enabled to protect setup, and the password is lost. 

• After a firmware upgrade is performed. 

• After a hardware key is installed or removed. 

 Two types of master reset are possible, depending on the position of switch S2 
(shown in its OFF position in Figure 3-52): A full reset including metrologically 
significant scale configuration data, and a reset that preserves scale data. 

To initiate a master reset, perform the following steps: 

1. Remove AC power. 

2. If the reset is to include scale configuration data, set S2 to its ON position. If 
scale configuration data are to be retained, leave S2 OFF. 
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3. Press and hold the MASTER RESET button (Figure 3-52). 

 

MASTER 
RESET 
BUTTON 

S2 

Figure 3-52: Main PCB, Master Reset Button and S2 Locations Indicated 

4. Apply AC power. Hold the MASTER RESET button until the unit beeps and the 
“BRAM reset to Factory” message pops up. 

5. Press ENTER to acknowledge each message box as it appears. 

6. If S2 was set to ON to include metrologically significant data in the reset, return 
it to its OFF position. 

Main PCB 
Main PCB Removal 
To remove a main PCB from an IND780, follow these steps: 

1. Remove AC power. 

2. Use a grounding strap to prevent risk of electrostatic discharge. 

3. At the back of the terminal, identify and label all option board cables. 

4. Disconnect the option board cables and power cable from the back of the 
terminal. 

5. It may not be necessary to remove the panel mount from its location. If 
removal is required: 

6. Use an 8 mm nut driver to remove the eight nuts securing the terminal to its 
mounting location. 

7. Remove the backing plate and lift the terminal out of the opening in which it is 
installed. 

8. Open the terminal by removing its rear cover (in the case of a panel mount 
terminal) or its front panel (in the case of a harsh environment terminal). 
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9. Remove the two screws attaching the upper card guide, shown in Figure 3-53, 
and lift the guide from its stand-offs. 

 

Figure 3-53: Upper Card Guide 

 The option board connector pins are delicate. Take care to avoid damaging 
them when removing the boards. 

10. Note the locations of the option boards then remove them and set them aside 
on a static-free mat. 

11. Remove all peripheral connectors from their sockets – COM1, COM2, Ethernet, 
USB, power and video. Connector locations are indicated in Figure 3-54. 

 

Figure 3-54: Main PCB Connections and Mounting Screws 

POWER 
CONNECTOR 

VIDEO CABLE 

USB 
CONNECTOR 

ETHERNET 
CONNECTOR 

COM1 
CONNECTOR 

COM2 
CONNECTOR 

PLC MODULE 

ETX BOARD WITH 
CF CARD MOUNTED 

12. Disconnect any PLC interface module cables or connectors from their sockets. 
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13. Unscrew and remove the six screws holding the main PCB to the enclosure. 
Their locations are circled in Figure 3-54. In the case of a panel mount 
terminal, the four outer fasteners will be hex post stand-offs, as shown in 
Figure 3-55. 

 

Figure 3-55: Stand-Off on Main PCB 

14. Carefully lift the PCB out of the enclosure and set it on a static-free mat. 

Main PCB Installation 
 All mounting screws should be installed with 23 inch pounds (2.6 Nm) of 

torque. 

1. Position the main PCB board over the six stand-offs in the terminal enclosure. 

2. Install the hex post stand-offs: 

 For a panel mount terminal, install screws in the center holes and in the four 
hex post stand-offs in the outer holes (see Figure 3-55). 

3. For a harsh enclosure terminal, install six screws. 

4. Reconnect all peripherals – COM1, COM2, Ethernet, USB, power and video. 

5. Install option boards as necessary. 

6. Reconnect the PLC interface module cable or connectors if appropriate. 

7. Replace the rear cover or front panel. 

ETX Board 
ETX Board Removal 
To remove the ETX board from the main PCB, first remove the main board from the 
IND780 chassis. Then: 

1. Remove the two screws holding the lower card guide and the ETX board to the 
main PCB (Figure 3-54). The locations of these screws are indicated in Figure 
3-56. 
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Figure 3-56: Lower Card Guide Screw Locations 

2. Remove the other two screws securing the ETX board in place, shown in Figure 
3-57. 

 

Figure 3-57: ETX Board Mounting Screws 

3. Taking precautions to avoid static discharge, lever the ETX board up from its 
connectors, starting at the CF card end indicated in Figure 3-57. 

4. Lift the ETX board off the main PCB and set it down on a static-free mat. 

ETX Board Installation 
This procedure must be performed with the main PCB removed from the IND780 
enclosure: 

 All mounting screws should be installed with 23 inch pounds (2.6 Nm) of 
torque. 

To install an ETX board on the main PCB: 

1. Note the orientation of the ETX board indicated in Figure 3-54. The ETX 
connectors are arranged so that it cannot be installed backwards.  

2. Position the ETX board over its connectors. Figure 3-58 shows two of the 
connectors, and Figure 3-59 shows a side view of the board resting on its 
connectors. 
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Figure 3-58: Close-Up View of ETX Connectors on Main PCB 

 

Figure 3-59: ETX Board Resting on Connectors 

3. With the main PCB resting flat on a static-free mat, press down firmly over 
each ETX board connector to seat it. The connectors seat with an audible 
snap. 

 Note that simply installing the ETX board mounting screws will not seat the 
connectors properly – see Figure 3-60. Each connector must be pressed into 
place. 

 

Figure 3-60: ETX Board Connectors Improperly Seated 

4. Check to ensure that all connectors are fully seated, as shown in Figure 3-61. 

 

Figure 3-61: ETX Board Connectors Fully Seated 

5. Install screws to secure the board to the main PCB. Two of these screws also 
attach the lower card guide. This bar is asymmetrical, and must be mounted 
in the orientation indicated in Figure 3-56. Note that the longer end is oriented 
toward the main PCB battery. 
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CF Card Removal and Installation 
To remove a CF card from the ETX board, hold the sides of the CF card and 
carefully slide it out of its socket, in the direction indicated in Figure 3-62. It may 
be necessary to move the card slightly side to side to disengage it. If any PLC 
interface module option is installed, it may need to be removed first. 

Note that Figure 3-62 and Figure 3-63 show the CF card in the same orientation 
as in Figure 3-54. 
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Figure 3-62: CF Card Removal 

To install a CF card in the ETX board, slide the CF card into its socket, in the 
direction indicated in Figure 3-63. Keep the card straight, to avoid damaging the 
socket’s pins. The card will snap into place. There are two guides on the CF Card. 
One is thinner than the other. Do not force the CF Card into the carrier. 

 

Figure 3-63: CF Card Installation 

 If the CF card has been completely reformatted on a PC, it is important to 
select the FAT file system as the formatting option. 
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Power Supply 
Power Supply Removal 
Components in the power supply may be hot to the touch. Allow them to cool 
before performing the procedure described below. 

To remove a power supply: 

1. Disconnect the incoming power cord and the cord from the main PCB from 
their connectors on the power supply board. These connectors are keyed and 
can only be attached in the correct orientation. In Figure 3-64 they are shown 
attached and in Figure 3-65 they are shown disconnected. 

 

Main PCB power 
connector 

Incoming 
power 
connector 

Figure 3-64: Power Supply, Connected 

 

Figure 3-65: Power Supply, Disconnected 

2. Use a 7 mm nut driver to remove the nut and washer (indicated in Figure 
3-65) from each of the two posts holding the power supply bracket to the 
enclosure. In a panel mount terminal this bracket is mounted beside the main 
PCB. In a harsh enclosure terminal, the bracket is mounted to one end wall of 
the enclosure. 
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3. Lift the bracket and power supply out of the enclosure. 

4. Remove the power supply PCB from the bracket by removing the four screws, 
one at each corner, visible in Figure 3-65. 

Power Supply Installation 
 All mounting screws should be installed with 23 inch pounds (2.6 Nm) of 

torque. 

To install a power supply: 

1. Mount the power supply PCB to the mounting bracket using four screws, one 
at each corner. Note the orientation of the power supply relative to the bracket 
in Figure 3-65. 

2. Position the bracket over the two mounting posts in the terminal enclosure, 
and install two nuts with star washers to secure it in place. 

3. Connect the incoming power cord and power cord to the main PCB as shown 
in Figure 3-64. 

Option Board Installation 
 All mounting screws should be installed with 23 inch pounds (2.6 Nm) of 

torque. 

 The option board connector pins are delicate. Take care not to bend them 
when aligning them with their socket on the main PCB. 

To install an option board on the main PCB: 

1. Loosen and remove the screws holding the upper card guide (Figure 3-53) in 
place on its stand-offs. 

2. Remove the upper card guide. 

3. Position the option board over its connector. 

4. Ensure that the connector pins are correctly aligned with the socket, and press 
down gently to seat the board and fit the board into the slot in the lower card 
guide. 

5. Replace the upper card guide, taking care to position the upper edge of the 
option board/s in the slot/s in the upper guide (see Figure 3-53). 
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PLC Interface Module Removal and 
Installation 

To remove a PLC interface module from the main PCB, loosen and remove the 
three screws (indicated in Figure 3-66) holding it in place, and carefully lift the 
module off its connector. 

 

PLC Interface 
Connector 
Location 

Figure 3-66: PLC Interface Module Installed on Main PCB 

To install a PLC interface module on the main PCB: 

 All mounting screws should be installed with 23 inch pounds (2.6 Nm) of 
torque. 

1. Position the module over its connector. 

2. Ensure that the module’s pins are correctly located over the connector, and 
press down gently to engage them. 

  

Figure 3-67: PLC Interface Module Socket on Main PCB (left) and Connector Pins on 
the Underside of a Module (right) 

3. Install the three screws indicated in Figure 3-66. 
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