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Introduction and Overview

This manual will cover advanced calibration and setup techniques not covered in the instruction manual. Some of the internal operating system will be explained in detail allowing special setups and configurations.

Calibration Lock

A few of the advanced calibration functions aren’t displayed in the menus until the calibration mode is unlocked. To unlock, first enter the setup menu and then press the  “2” and “3” key simultaneously causing the screen to blank Once you have a blank screen, key in the sequence “401” and you will be returned to the menu in the unlocked condition.

System Startup Override 

It is possible to get the scale’s memory in a state where the unit will lock-up on power-up. This can happen when the board is new, the memory chip has been replaced or the user changes sensitive calibration parameters and the system tries to initialize its BIOS with wild parameters. In a case like this you can override the initialization by pressing the MENU/BACK key during power-up. You will be taken directly to a system menu without any input initialization. From here the problem can be located and corrected or a full system auto setup performed. We like to call this  “Jump Starting”.

Operating System, BIOS and Input Hardware

The operating system, much like your average desktop computer, centers around a BIOS, or basic input/output system. On startup, the BIOS examines the scale’s configuration and initializes the appropriate input and output hardware and then provides a communication path for the system to access that hardware. The BIOS is fully automatic and is transparent to the user.

Input BIOS

The BIOS can read many different types of hardware inputs. By default there is a single analog input that feeds an analog to digital converter. If the scale has multi-platform capability, then an analog switch is installed in the front end allowing eight different analog channels to feed the A/D converter. These analog inputs can be driven from standard load cells ranging from 1 to 3mv/V, 4-20ma analog signals or DC analog signals. Further, the BIOS can accept frequency inputs from specialized hardware and even RS232 inputs. Four load cells can also be used together in a single platform and setup in BIOS to be summed together into a single reading. The gain of each cell can be set independently and automatically through the system’s corner calibration routine. This is especially useful because mismatched load cells can be used together in the same platform. A secondary advantage is that no hardware summing PCB or difficult trimmer adjusted corner calibration is necessary.  

The system has the capability of running with multiple platforms that can be named and calibrated individually. In each platform’s setup, it’s input can be specified from any of the sources mentioned above. During power-up the system analyzes each platform’s input source, determines which input channels to enable, determines the multiplex action, filtering and timing needed for multiple inputs and gets it all up and running.

 The concept chosen for this BIOS provides the ultimate in input flexibility, especially considering that non-like platforms can work together in harmony. For example  a single load cell platform can work together with a four cell summing platform and another with a 4-20ma output. Tares and parts counting samples taken on one platform can be used to drive another and all platforms can be summed or displayed simultaneously.

Output BIOS

The purpose of the output portion of the BIOS is to take the calculated readings from all activated platforms and direct them as required to the main display, RS232 output, analog output or to be used tripping setpoints.

There are several types of display screens, eight in all, and each can be configured separately. Each screen has a different layout and number of lines it can display. By default there are only two or four screens defined and activated as outlined in the instruction manual. These can be added to or modified at any time.

Each line of a display screen can be configured to get its information from a variety of sources. Platform readings, readings adjusted to a different conversion, parts count, sample description and value, tare description and value,  the totaling of multiple platforms and many others are possible for each line. Screens, once defined, can be activated, deactivated or switched to quite easily through the keyboard or through an RS232 input command.

System Setups

Once the calibration is unlocked, all of the following options are shown in the system menu. To get to this menu use SETUP MENU/SYSTEM. The items discussed in the instruction manual will be skipped here.

Screen Setups

As mentioned earlier, up to eight screens can be configured and activated. An in depth discussion in a separate manual supplement. Please call our service department for information. 

Hardware Filter - Single / Hardware Filter - Mux

These are the hardware configuration values for the on board analog to digital converter. The values in “single” only apply to single input channel setups and “mux” refers to any setup using more than one input channel. These values are factory set and probably shouldn’t be changed as it changes the system’s timing. It is possible that an incorrect setup can cause a system lock. Feel free to call Arlyn to speak to an engineer about changing the settings here.

Diagnostics

Most options in this menu are for the factory’s internal use and to aid our service technicians with telephone technical support. 

Format Memory

Will format the entire memory chip.

Write Default Sys
Used to restore the system portion of the memory chip to a default state.

Perform Memory Test
Not implemented at this time.

Edit Memory byte
Allows changing the value of a single memory byte.

List Slot Info
Each memory slot is 32 bytes long. Given a slot number it will read out the slot’s contents in decimal format.

Monitor Inputs
The option “Monitor Inputs” will show direct readouts from all analog inputs that the BIOS thinks should be enabled based on all activated platforms and their input sources. Those that are shut down will show zero. These are raw, uncalibrated readings and are used to see if the readings from the load cells are making it into the scale head. This is also a good indicator of the load cell’s offset, which makes shock loaded cells easily detectable. This number will be 8,388,608 if the load cell is perfectly balanced. This number represents the zero point in a 24 bit, bipolar A/D converter.

Print Character Set

Simply displays the entire character set on the screen.

System Auto Setup

This is a utility that is generally used for initial setup when the circuit board is first manufactured. It’s purpose is to erase the entire system by reformatting the memory and program it to a default state. It can also be utilized when circuit board components are replaced by service technicians, or to use as a last resort when the user inadvertently modifies sensitive calibration parameters causing a malfunctioning scale. 

 When executed, it will first initialize, test and format the system’s memory chip, then it will create a default platform whose input is from LC Channel 0. Next it will execute a platform auto-setup and ask you for the desired capacity before doing so. Lastly, span calibration is initiated allowing you to calibrate the platform with a known weight.

Revision Number

Prints the revision number for the installed firmware.

Platform Setups

Auto Setup

 This will erase the current platform’s configuration and calibration, and then set it to a default state based on the selection of the maximum weight capacity chosen by user. It also sets the default input source of “LC Channel 0”. This should not be confused with System Auto-Setup as described above. The difference is that the platform’s auto-setup only initializes and calibrates a single platform instead of the entire system.

Input Source

Allows you to select from a variety of input sources to drive this platform. Selecting “LC Channel 0-7” will take its input from a standard load cell connected to the indicated analog channel.

 Selecting  “LC Mux CH 0-3” or “LC Mux CH 4-7” will instruct the BIOS to set up a scanning four cell input for this platform with full cornering capabilities. Two such platforms can be run simultaneously and will tie up all eight analog input channels.

 Other options are provided to interface to Analog DC and 4-20ma inputs connected to different analog channels.

RS232 and SAW (frequency input) are not implemented in the current firmware revision.

Corner Calibration

This is an automated corner calibration sequence for platforms whose input source is “LC Mux CH 0-3” or “LC Mux CH 4-7”.

The calibration is self-explanatory and is performed by placing weights in sequence in each corner of the scale. Upon completion, a gain figure is calculated for each input channel thus “matching” the load cells to each other.

Zero Tracking

A scale sitting for long periods of time without weight on the platform is prone to drift from zero due to temperature changes and a number of other factors. Generally this is not a problem and you can press the ZERO button to return the reading to zero before weighing. Zero tracking, when enabled, will detect small reading changes over time and correct the platform back to zero. 

 To access the configuration for this option use menu SETUP MENU/PLATFORM SETUPS/ZERO TRACKING. The two values shown, WIND and ZCNT are set from the factory for optimum performance. WIND represents the zero window width expressed as raw A/D counts, ZCNT represents the amount of time the current reading must remain within the zero window for the platform to be automatically re-zeroed. This time is expresses in units of 1/40th  (.025) of a second.

Use ACT to activate or deactivate this feature.

Temp Correction

 Not implemented in the current firmware revision.

Software Filter

The raw internal reading from the load sensor contains electronic noise and other factors that can cause the reading to be drifty and non-repeatable. All electronic scales incorporate some sort of filtering to compensate for this. Another use for filtering is to help stabilize a scale when it is used on a surface that is vibrating, in windy conditions, when subjected to RF interference or when used on a noisy power line. Your scale has two stages of filtering. The first is an electronic filter that is permanently enabled and the second is the software filter which is fully configurable.

In general, a low degree of filtering will cause the scale to be quick to react but prone to noise and vibrations. Heavy filtering will eliminate the noise and vibrations but the platform will react slowly to changes in weight. We have by default set up the optimum filtering parameters for general use. These should only be changed in extreme circumstances. 

 Filtering takes place by averaging readings. This would be fine by itself except that if a large weight is applied to the platform it would take a long period of time for the reading to “crawl” up to where it is supposed to be, especially if a heavy filtering constant is used. To get around this we have employed a noise counter whose purpose is to compare the most current reading to the running average. If it is outside of a certain “window” the reading is ignored. If this happens a few of times in a row then the user must have placed a weight on the platform. The running average is stepped up to the new reading and averaging resumes. The algorithm works well and has two secondary benefits, it will cancel out short duration noise pulses and through the setting of three variables it can be made very flexible. 

 The three filtering variables are:

 MULT
Is the averaging variable. Higher number have more filtering and lower numbers less. This has a default setting of 95, with 99 being the maximum.

WIND
Is the width of the noise window expressed in thousands of A/D counts.

NCNT
Noise counter. The number of times a reading must be outside the window for the average to be stepped-up.

Edit Calibration

Not implemented in the current firmware revision.

Resolution-Overload

See the instruction manual for setting the resolutions of the various conversions. Below is presented a table of common scale capacities and resolutions necessary when switching to other conversions. These examples are the defaults provided by auto-setup to give 5000 counts full range.

Lbs

Grams

Kilograms
Ounces
Troy Ounces
10 x .002
4535 x 1
4.535 x .001
160 x .05
145.83 x .05

25 x .005
11339 x 5
11.339 x .005
400 x .1

364.58 x .01

50 x .01

22679 x 5 
22.679 x .005
800 x .2

729.16 x .2

100 x .02
not feasible
45.35 x .01
1600 x .5
1458.3 x .5

500 x .1

not feasible
226.79 x .05
8000 x 1
7291.6 x .2

1000 x .2
not feasible
453.5 x .1
16000 x 5
14583 x 5

Main Printed Circuit Board
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