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SECTION 1  

INTRODUCTION 

 

 

 

 1.1  THE INSTRULAB 3312A SYSTEM THERMOMETER 

 

The Instrulab 3312A Thermistor System Thermometer is designed to be versatile. It can operate in 

any of four modes; as a temperature monitor, as a calibrator, as a stand alone acquisition system, or as 

an intelligent front end for an IBM PC. It accepts up to 12 sensors with each input channel 

characterized for scan/skip, sensor calibration, units, and resolution. A two line by 40 character, 

backlit LCD display is employed. All functions and setup programming are accessed via the front 

panel keypad and display using a "computer-like" menu.  
 

As a Monitor 

 

The inherent high accuracy along with scan/skip and monitor 

channel capability make this instrument ideal for temperature 

monitoring applications.   

Scan/skip allows each channel to be active or inactive as required. If, 

after a test has been initiated, you decide that the information from a 

specific channel is no longer of interest, then that channel can be 

skipped. If the data from a specific channel becomes critical, simply 

depress the appropriate channel key and its data will be continuously 

displayed in a separate monitor channel display area. As an added 

feature, this monitor channel is updated more frequently than the 

scanned channels to allow you to more closely monitor this critical 

temperature.   
 

 

 

As a Calibrator The 3312A is ideally suited to function as a "working" calibration 

instrument. One input may be designated as the reference channel, 

set to read temperature, and connected to an appropriate secondary or 

working standard sensor, while the other 11 channels are set to 

measure resistance and connected to sensors that are to be calibrated. 

Using the reference channel as the monitor channel, the measured 

temperature is displayed continuously while the resistance of the 

other 11 sensors are being measured. By placing the reference sensor 

and the sensors to be calibrated in a stable bath and measuring the 

resistance at known temperatures, an R vs T table can be calculated 

for the uncalibrated sensors.   

 

As a Stand Alone System The 3312A may be used as a stand alone data acquisition system. It 

can be programmed to store, at selected time intervals, in memory up 

to 200 sets of data including the maximum, minimum, and average 

data. This data can then be printed at a later time using a serial 

(RS232C) or parallel (Centronics) printer. The 3312A can also be 

separately programmed to print, at selected time intervals, data 

including the maximum, minimum, and average.  

and   
As an Intelligent  The 3312A is designed to save PC time by measuring, calculating,  
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 Front End for a PC  storing data unattended, ready to send on demand.    

A 3312A equipped with optional RS-232C and/or IEEE-488 

interfaces can send data directly to the computer for further analysis. 

In addition, the PC can store all the required parameters for a 

specific test (time interval, measurement units, resolution, etc.) and 

sensor coefficients for a specific sensor connection card and upload 

this information as required. When the instrument is used in 

repetitive multiple test setups, the ability to upload program 

information is a real time-saver.  
 

Some features provided by the instrument are:  

 

    

   0.001º resolution  

 

     0.010 ºC instrument accuracy  

 

     Display in  ºC,  ºF, K, and ohms  

 

     User programmable coefficients  

 

     200 measurements per channel memory storage  

 

     Interface/Output Options:  

    RS-232C interface   

     IEEE-488 interface  

    Parallel Printer output  

    Analog Output  

 

     Auto print/transmit  

 

     Battery backed-up memory  

 

     NIST (NBS) traceable  

 

1.2  TECHNICAL SPECIFICATIONS  

Measurement Range  Temperature:  -5.150 ºC to 105.150 ºC  

      22.730 ºF to 221.270 ºF  

      268.000K to 378.000K  

 
 Resistance:    0.00 ohms to 9999.5 ohms  

Accuracy  Temperature:   + 0.010 ºC (0 ºC to 100 ºC)  

    Resistance:    + 0.004 % of reading + 4 digits  

  

 

    (@25 ºC + 5 ºC ambient)  

Resolution  Temperature:   0.01 or 0.001  ºC,  ºF, or K  

    Resistance:   0.01 ohms (0 ohms to 500 ohms)  

     0.02 ohms (500 ohms to 1000 ohms)  

     0.05 ohms (1000 ohms to 2000 ohms)  

     0.1 ohms  (2000 ohms to 4000 ohms)  
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Sensors  400 Series (or equivalent) Thermistor  

   

 

  (Rt = 2,252 ohms @ 25 ºC)  

Excitation Current 

 

 30 to 240 microAmperes  

Calibration  NIST (NBS) traceable   

   

 

 Recommended recalibration: 1 year  

Display Rate 

 

 1 sec/channel to 5 sec/channel  

Scan Rate  4 channels/sec  

   

 

 3 channels/sec with monitor channel active (See Section 3.4)  

Display 

 

 2 line by 40 character backlit LCD  

Data Memory 

 

 Battery backup, minimum of 10 years.  

Backup includes clock, calibration data, menu data, and stored memory 

data.  

Operating 

 

 5 ºC to 45 ºC < 80% RH Environment  

Warm-up Time 

 

 < 1 minute to rated accuracy  

Long Term Stability 

 

 < 0.01 ºC for 1 year  

Temperature 

(Ref: 25 ºC)  

 

 < 0.001 ºC/ ºC  

Coefficient   

Power Requirements  115/230 VAC switch selectable   

    60 Hz, 10 VA Built in RFI/EMI line filter  

    

 

 50 Hz-with the insertion of diode CR15  

Dimensions  4 5/8" High x 10 1/4" Wide x 10 1/2" Deep, Metal Case   

   

 

  (See Figure 1-1)  

Weight  8 lbs (Net)  

    10 lbs (Shipping)  

 

 1.3  MODEL NUMBER INTERPRETATION  

 

The instrument model number, serial number, and other pertinent data is given on the data label located on the 

bottom of the instrument.  

 

The model number will appear as:  

 

      3312A -   -   - Etc 

      Model Number           Options  

 

 

 

     0.2 ohms  (4000 ohms to 7000 ohms)  

  

 

   0.5 ohms  (7000 ohms to 10000 ohms)   

 Inputs   12 - 2 wire (4 wire optional)    
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 Option Number  Description 

 

   06                Rack/Panel Mount Adapters (pair)  
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   08                Analog Output  

 

14 RS-232C Interface  

 

15 IEEE-488 Interface  

 

23 Parallel (Centronics) Printer Output  

 

24 4 Wire Sensor Connection Card  

 

 1.4    WARRANTY INFORMATION  

 

Instrulab warrants its products to be free from defects in material and workmanship for one year after the date of 

shipment, provided the units have been used within the published ratings. The warranty is limited to our 

repairing or replacing without charge, F.O.B. our factory any defective product if returned to our plant, 

transportation prepaid. No other representation or warranty, either expressed or implied, is made, and in no 

event shall Instrulab be liable for consequential or other damages.  

 

If it should become necessary to return the instrument to Instrulab, use the original packing material when 

possible.  

 

When returning instruments to the factory, give a full description of the failure and the mode of operation that 

was used when the instrument failure occurred. Please include the name and phone number of someone we can 

contact, should we have any questions. Ship via UPS or parcel post prepaid to:  

 

Instrulab 

1205 Lamar Street  

Dayton, Ohio 45404  

 

SECTION 2  

GETTING STARTED  

 

 

2.1   UNPACKING AND INSPECTION  

 

After having unpacked the instrument, carefully examine it and any enclosed accessories for physical damage 

and compliance with the packing list. If any of the articles are missing or damaged, inspect the packing case for 

signs of damage during shipment and immediately report it to the carrier.  

 

Make sure there are no loose screws, rear panel connectors, or front panel buttons.  

 

Make sure the sensor connection card supplied will slide in and out of the rear of the instrument.  

 

2.2    FRONT PANEL AND REAR PANEL  

 

The front panel contains the 2 line by 40 character LCD display, keypad, and power button. The keypad is used to 

view and change menu selections, print, and select a monitor channel.  

 

The rear panel contains the power-line cord connector with line fuse, voltage selector switch, sensor connection card 

slot, and cutouts for the optional interface/output connectors.  

 

2.3    CONNECTING SENSORS TO THE SENSOR CONNECTION CARD  

 

The sensor connection card is removed from the instrument by pulling on the white card pull and sliding the 

card out. The card contains terminals marked CH0 to CH11 corresponding to the channels displayed by the 

instrument. Each terminal is also marked HI and LO. If the cable is shielded, the shield should be connected to 

LO to reduce the effect of AC pickup.  
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A strain relief is supplied and is held in place by four #6 thumb-nuts. The cable of the sensors should be placed under 

the strain relief to avoid breaking the wires at the terminals.  

 

For calibrated sensors (single point or multiple point, see Section 9), please note the input channel of the sensor.  

The channel number of the sensor will be used when programming channel information. See Sections 5.1 and 5.2.  

 

Once the sensors are secured, the card can be slipped back into the instrument.   

 

2.4    LINE POWER  

 

The standard model will operate on 115V or 230 VAC + 10% 60 Hz. Line voltage is selectable on the rear panel.  Unit 

will operate at 50 Hz but performs better with diode CR15 inserted.  

 

A 3 wire detachable power cord is supplied with the instrument. Instruments shipped overseas will be supplied 

with a 3 wire detachable power cord with no power plug. A power plug suitable to your particular receptacle 

will have to be installed.  

 

 2.5    RACK/PANEL MOUNTING  

 

If option 06 is purchased with the instrument, rack mounting adapters will be installed at the time the instrument 

is assembled.  

 

If the adapters are purchased at a later date for field installation, it will be necessary to drill 4 #19 holes in the 

side frame of the chassis of the instrument to accommodate them. The adapters can be used as a template for 

hole location. Hardware is provided with the adapters for field installation. Caution: use care when drilling so as 

not to damage internal assemblies and components.  

 

The instrument may also be returned to the factory for installation of the adapters.  

 

See Figure 2-1.  
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SECTION 3  

NORMAL SCANNING  

 

 

 

 3.1  TURNING THE INSTRUMENT ON  

 

Press the power button to turn the instrument on.  

 

COLD START Cold Start is defined as the first startup after a new EPROM is installed, a new RAM chip is 

installed, or a new battery is installed.   

 

The instrument will have been turned on and calibrated at the factory before shipment. Therefore, under normal 

circumstances, the user will not experience a Cold Start.   
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However, if one of the above conditions is true and a Cold Start occurs, the following message will be displayed 

at startup:  

 

 
 

 

Note that the menu selections and calibration reference values have been set to the factory default. Press 

ENTER to continue. The instrument will go through the normal startup procedure and then enter the Normal 

Scanning mode. However, THE INSTRUMENT IS NOT CALIBRATED. The user will have to calibrate or 

have the instrument calibrated before use.  

 

WARM START          Warm Start is defined as startup any time after a Cold Start has occurred. This is the 

normal startup condition.   

 

At startup (and when exiting the menu) the instrument measures a full cycle of data before it starts to display the 

measurements in the Normal Scanning mode. During this time, the instrument will display "Wait" and a series 

of dots to indicate that it is running. The number of dots displayed indicates the number of active (scanned) 

channels. The length of time before entering the Normal Scanning mode depends on the number of active 

channels. During this startup procedure, the other fields (See Section 3.2) will be displayed.     

 

All menu selections are stored in battery backed-up memory and the scanned channels and other fields will be 

displayed according to the menu selections.  

 

Note: Monitor channel is not stored in battery backed-up memory. A previously selected monitor channel will 

not be displayed at startup. However, a selected monitor channel is retained 

in memory when the user enters the menu. When the user exits the menu, 

the previously selected monitor channel will be displayed. The monitor 

channel is measured more frequently than the scanned channels (See Section 

3.4) and will be displayed before the other channels are displayed.   

3.2    THE 6 FIELDS  

 

During normal scanning, there are six fields of data that can be displayed:  

 

 

 
 

   

Scanned Channels 

 

 The channel number and the measurement from the last completed cycle of 

measurements is displayed with the selected units and resolution for the 

duration of the programmed display rate (See Section 5.4). The display 

cycles through the active channels. If no channels are active, "SKIP ALL 

CHANNELS" is displayed. If an over range condition has occurred, an over 

range message will be displayed (See Section 3.3).  
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Monitor Channel 

 

 If a monitor channel is selected, the channel number and most recent 

measurement are displayed. If the selected monitor channel is not an active 

channel, "Skipped" will be displayed after the channel number. If an over 

range condition has occurred, an over range message will be displayed (See 

Section 3.3).  

   

 

  See Section 3.4 for a description of the monitor channel function.  

Memory Status 

 

 

 

 

 

 There are four possibilities for the status of memory. For the first three, 

"Memory: " is displayed followed by the status.  

set Memory is on and the instrument is ready to start storing data, but the 

start time has not been reached yet.  

on         Memory is on and the instrument is currently storing data at the 

programmed interval time.  

stop Memory is off, but data is stored in memory.  

If memory is off and no data is stored in the memory buffer, this field will be 

blank. (See Section 5.11).  

Present Time  The present time in 24-hour format is displayed.  

 

Selected Interface/Output.    

 

This field indicates which option has been selected. If RS-232C, IEEE-488, 

or Parallel Printer is installed, any one, and only one, of these options may 

be selected at a time.  If none of these options is installed or none of them 

has been selected, this field will be blank.   

Note:     If Analog Output is installed, its status is not displayed since it is always 

on.  

Auto Print/Transmit.   If the instrument is programmed for auto print or auto transmit, the next time an event 

is to take place is displayed. (See Sections 5.6 & 5.8). If auto pause is 

selected in the print menu, "pause" will be displayed. (See Section 6).  

 

 

 3.3    OVER RANGE CONDITIONS  

 

The over range conditions and displayed messages based on measured resistance and calculated temperature are:  

 

 Condition   Resistance Display  Temperature Display 

 

 No Sensor Attached     "OPEN"                 "OPEN"  

 

 > 10,000 ohms Measured    "> 10 KO"          "> 10 KO"  

 

 > 378.30 K Calculated     Normal Reading     "> 378 K"  

        "> 105 ºC"  

         "> 221 ºF"  

 

 < 268.00 K Calculated     Normal Reading     "< 268 K"  

        "< - 5 ºC"  

          "< 23 ºF"  

 

 < 130 ohms Measured     Normal Reading      "< 130 O"  

 

4 Wire Lead     

 Improperly Connected     "BACKWARD"      "BACKWARD"  
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 3.4    MONITOR CHANNEL  

 

The monitor channel function enables the user to continuously display measurements from a selected channel.   

 

Without a monitor channel selected, the instrument measures 4 channels per second. The length of time it takes 

the instrument to complete a full measurement cycle is the number of active channels divided by 4 channels per 

second. (e.g. 12 active channels divided by 4 channels/second equals 3 seconds). The scanned channels field 

displays the measurement from the last completed measurement cycle. Therefore a displayed measurement can 

be up to 3 seconds old. The display is updated once a second.  If the display rate is greater than one second, the 

display may change if a measurement cycle is completed. (See Section 5.4).   

 

With a monitor channel selected, the instrument measures the monitor channel and three active channels per 

second. The length of time it takes to complete a full measurement cycle is the number of active channels 

divided by three channels per second (e.g. 4 seconds for 12 channels). The monitor channel display is updated 

when the monitor channel measurement is taken, once a second. Since the scanned channel display is from the 

last full measurement cycle, it is possible , if the monitor channel is changing rapidly, for the two displays to 

differ.  

 

See Section 4.1 for front panel operation.  

 

See Section 7 for monitor channel operation over the RS-232C and IEEE-488 interfaces.  
 

 

SECTION 4  

FRONT PANEL OPERATION 

 

 

 

4.1    THE KEYPAD FUNCTIONS 

 

 

Menu Passage 

 

 

 To enter the Main Menu, press MENU when the instrument is in the Normal 

Scanning mode.  

In general, there are two ways to move forward through the menu tree. First, 

using the LEFT ARROW or RIGHT ARROW key, position the cursor on 

the menu selection and press ENTER. Second, in cases where there is a 

number associated with the menu selection, press the appropriate number 

key. In cases where there is only one path to follow, only the first method 

applies; position the cursor on "Ok" or "More" and press ENTER.  

   

 

 

 To return to the previous menu screen press ESC.  

To exit the menu, press MENU. If changes have been made, the user will 

be asked if the changes are to be saved (See Section 5.12). If no changes 

have been made, the instrument will return to normal scanning.  

Selection of a Field 

 

 Within a particular menu screen, use the LEFT ARROW or 

RIGHTARROW key to move the cursor to the field to be changed.  

Channel Selection  To select a specific channel press the appropriate number key. To scroll up 

or down through the channels press theUP ARROW or DOWNARROW 

key.  
 

Selection Within a Field In general, there are two ways to make a selection within a field. First, use 

the UP ARROW or DOWN ARROW key to scroll through the possible 

selections. Second, in the cases where there are many possible selections, 

press the number key of the appropriate table value (See Figure 4-2).  
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Editing a Time or Number  In cases where a specific time or number has to be entered, the field has to be edited. 

(e.g. Clock time or sensor coefficients).  

 

When the cursor is positioned on the field, press ENTER to begin editing.  

 

Within the field, the cursor can be moved using the LEFT ARROW or 

RIGHT ARROW key. Digits can be changed by scrolling, using the UP 

ARROW or DOWN ARROW key, or by pressing the appropriate number 

key (Note: the cursor automatically advances if a number key is pressed).  

Use the UP ARROW or DOWN ARROW key to toggle the +/- sign.  

     To finish editing and save the change press ENTER.   

 

     To finish editing without saving the change press ESC.  

 

Note:     In most cases it is possible to set the field to the default value by 

pressing the UP ARROW or DOWN ARROW key when 

the cursor is positioned on the field. This is for 

convenience, but be careful not to do it by accident. 

Always double-check the fields before leaving a menu 

screen.  

 

 Field Default 

 

 Time        00:00  

 

 Number     0.000  

 

 Coefficient A   Standard Coefficients   

        (See Section 5.1)  

 

Monitor Channel     To select a monitor channel when none is selected or to change the selected monitor 

channel, press the appropriate number key when the instrument is in the 

Normal Scanning mode.  

 

     To turn monitor channel off, press ESC.  

  

Print Menu          To enter the Print Menu, press PRINT when the instrument is in the Normal Scanning mode. 

See Section 6.  

 

 4.2    THE MENU TREE  

 

With the exception of the IEEE-488 address, RS-232C parameters and auto print/transmit times, all of the menu 

selections can be set via the RS-232C or IEEE-488 interface. See Section 7.  

 

Note:               The instrument stops measuring when it is in the Menu mode. Therefore, calculations of 

maximum, minimum, and average values do not occur. The instrument may 

not be accessed via the interface while it is in the Menu mode, either.  

 

The following is a quick reference for passage through the menu tree (Figure 4-1) and selecting field values 

from the tables (Figure 4-2).  
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SECTION 5  

MAIN MENU 
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5.1    CHANNEL INFO MENU  

   

 

 

 

 

 

Channel Number 

 

 Select the channel whose information is to be viewed or changed. As the 

channel number is changed, the displayed information changes.  

Scan/Skip 

 

 Select whether the channel is to be scanned (active) or skipped. Skipped 

channels are not displayed in the Normal Scanning mode.   

   

 

 Scan/Skip can also be selected for all channels at once. See Section 5.3.  

Units & Resolution 

 

 

 Select the engineering units and resolution the measurement is to be 

displayed in during normal scanning.  

Note:     The resistance resolution is automatically set according to the 

magnitude of the resistance. See Section 1.2.  
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 Coefficients There are three coefficients (A, B, & C) used in the calculation of  

temperature from the resistance measurement. See Section 9 for an explanation of 

temperature calculations.  

 

To enter coefficients for a calibrated sensor instead of the default (Standard 

400 Series) coefficients, these three fields must be edited (See Section 4.1).   

 

 

To reset the coefficients to the default, press the UP ARROW or DOWN 

ARROW key when the cursor is located on the Coefficient A field. See 

Section 4.1.  

More "More" is not displayed when the units selected is ohms, since the 

information in the More Menu is only used in the calculation of 

temperature. See Section 5.2.  

 

 

 5.2    MORE MENU  

 
Channel Number       Channel Number is not selectable in this menu screen. In order to change the Lead 

Resistance or Spot Offset for a channel other than the one displayed, it is 

necessary to go back to the previous menu screen and change the channel 

number.  

  

Lead Resistance 

 

 

 

 

The 3312A, using the standard 2 wire sensor connection card, measures the 

combination of the resistance of the thermistor bead (Rth) and the resistance 

of the sensor leads (Rlead).   

When the selected engineering units is ohms, the total resistance (Rth + Rlead) 

is displayed.  

Before a temperature is calculated (See Section 9), the value programmed in 

Lead Resistance is subtracted from the resistance measurement.  

Differences between the actual resistance of the lead and the nominal value 

programmed in Lead Resistance can occur due to temperature changes of 

the lead or resistance from external connections. If these differences are 

large enough to cause errors, use the optional 4-wire sensor connection card 

to compensate for lead resistance.   

The nominal lead resistance of the Instrulab Standard 400 Series Thermistor 

sensors is 0.250 ohms. When the instrument is shipped with the standard 

2wire sensor connection card, 0.250 ohms is programmed in Lead 

Resistance. If the lead resistance of the sensor being used is different, 

program the proper value.  

Note:     If the instrument is supplied with the optional 4-wire sensor 

connection card, make sure the programmed lead 

resistance is 0.000 ohms. Incorrect Lead Resistance values 

will lead to incorrect temperature values.  
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Spot Offset 

 

 Spot Offset is used in single point or "spot" calibration. The sensor is  

calibrated at a single point and the difference between the temperature of 

the sensor calculated using the default coefficients and the calibration 

temperature is programmed in Spot Offset. In order to correct for the 

temperature difference, the value in Spot Offset is added to the temperature 

calculated using the default coefficients. This provides excellent system 

accuracy (±0.030 ºC) for a narrow temperature range (±5  0ºC) around the 

calibration point due to the excellent interchangeability achieved in the 
manufacture of the Standard 400 Series thermistors. See Section 9.  

Any of the three engineering units for temperature may be used for single 

point calibration. The engineering units displayed for Spot Offset depend on 

the units selected for that channel. If the units are changed the Spot Offset 

units change as well.  

 

 

5.3    SCAN/SKIP MENU  

 
 

 

 

The Scan/Skip Menu provides a quick way to select which channels are to be scanned (active) or skipped. 

Channel numbers positioned on the top line will be scanned and channel numbers positioned on the bottom line 

will be skipped. Press the appropriate number key to toggle Scan/Skip for that channel. Positioning the cursor 

on or over a channel number and pressing the UP ARROW or DOWN ARROW key toggles Scan/Skip, as 

well.  

 

 

5.4    DISPLAY RATE  

 

 
 

Display rate is the length of time the instrument displays a measurement for a channel before displaying the measurement for 

the next active channel.   

 

Note:               The displayed measurement is updated once a second with the measurement from the last 

completed measurement cycle. Depending on the number of active channels 

and the display rate, the displayed measurement could change while it is 

being displayed. See section 3.4.  
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 5.5    RS-232C MENU  

 

For a description of the RS-232C interface option, see Section 7.1.  

 

If the RS-232C option is not installed, "RS-232C not installed" will be displayed. Press ESC to return to the I/O 

Menu.  

 

If the RS-232C option is installed the RS-232C Menu will be displayed:  

 

  

 

 

 

  

On/Off 

 

 

 Toggle the RS-232C interface on/off.   

With the exception of Analog Output, only one interface/output option can 

be selected at a time. Selecting any one of the three options turns the others 

off.  

Baud Rate   Select the baud rate.   
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 Parity  Select the parity.  
 

 
 

 

 Stop Bits   Select the number of stop bits.  
 

Bits   Select the number of data bits.  
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Echo On/Off 

 

 Select echo on or off. When echo is on, characters received by the  

instrument are transmitted back to the host.  

Auto  The setting of the Auto On/Off field is displayed here. However, it is not 

selectable in this menu screen. When the cursor is positioned on Auto, press 

ENTER to go to the Auto Transmit Menu.  

 

 

 5.6   AUTO TRANSMIT MENU  

 

The automatic transmit function allows data to be automatically sent to a serial printer at selected time intervals. 

The current measurement, the maximum value over the interval, the minimum value over the interval, and the 

average value over the interval are all printed for each channel. The date and time are printed, as well.  

 

At the first print time (Start Time), the maximum, minimum, and average are set equal to the current 

measurement. This is also true if the interval time selected is 00:00 or if any menu selections have been changed 

(via front panel or interface) during the interval.   

 

If a power failure occurs after Auto Transmit has been turned on, "POWER FAIL" will be printed for the 

maximum, minimum, and average.  

 

If a measurement for a channel is over ranged, the average is not calculated. See Section 3.3.  

 

A print time may be skipped by selecting auto pause in the Print Menu. See Section 6.  

 

When Auto Transmit is off, the times will not be displayed. When Auto Transmit is on, the following will be 

displayed:  
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Auto On/Off 

 

 

 

 Toggle automatic transmit on/off.  

If the RS-232C interface option is not selected, turning on Auto selects it 

and turns the other two options off.  

Each time field can be reset to its default (00:00) individually. Toggling 

Auto off and then on again will reset all three time fields to their defaults.  

Start Time 

 

 Select Start Time.  

Enter 00:00 to start printing immediately after exiting the menu. Enter 24:00 

to start printing at midnight.  

 

Interval Time 

 

 

 Select Interval Time.  

Interval Time can be programmed in one minute steps up to 24 hours. Enter 

00:00 to print continuously. (Data will be printed at the completion of each 

full measurement cycle).  

Stop Time 

 

 Select Stop Time.  

    Enter 00:00 to never stop printing. Enter 24:00 to stop at midnight.  

 

 

5.7   IEEE-488 MENU  

 

For a description of the IEEE-488 interface option, see Section 7.2.  

 

If the IEEE-488 option is not installed, "IEEE-488 not installed" will be displayed. Press ESC to return to the I/O 

Menu.  

 

If the IEEE-488 option is installed the IEEE-488 Menu will be displayed:  

 

 

 

 On/Off  Toggle the IEEE-488 interface on/off.   

 

With the exception of Analog Output, only one interface/output option can 

be selected at a time. Selecting any one of the three options turns the others 

off.  

 

 Address  Enter the address of the instrument.  

 

 

5.8    PRINTER MENU  

 

For a description of the Parallel Printer output option, see Section 8.1.  

 

If the Parallel Printer option is not installed, "Printer not installed" will be displayed. Press ESC to return to the I/O 

Menu.  

 

If the Parallel Printer option is installed, the Printer Menu will be displayed:  
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 On/Off  Toggle the Parallel Printer output on/off.   

 

With the exception of Analog Output, only one interface/output option can 

be selected at a time. Selecting any one of the three options turns the others 

off.  

 

The automatic print function allows data to be automatically sent to a parallel (Centronics) printer at selected 

time intervals. The current measurement, the maximum value over the interval, the minimum value over the 

interval, and the average value over the interval are all printed for each channel. The date and time are printed, 

as well.  

 

At the first print time (Start Time), the maximum, minimum, and average are set equal to the current 

measurement. This is also true if the interval time selected is 00:00 or if any menu selections have been changed 

during the interval.   

 

If a power failure occurs after Auto Print has been turned on, "POWER FAIL" will be printed for the maximum, minimum, 

and average.  

 

If a measurement for a channel is over ranged, the average is not calculated. See Section 3.3.  

 

A print time may be skipped by selecting auto pause in the Print Menu. See Section 6.  

 

When Auto Print is off, the times will not be displayed.  

 

Auto On/Off 

 

 

 

 Toggle automatic print on/off.  

If the Parallel Printer output option is not selected, turning on Auto  selects 

it and turns the other two options off.  

Each time field can be reset to its default (00:00) individually. Toggling 

Auto off and then on again will reset all three time fields to their defaults.  

Start Time 

 

 

 Select Start Time.  

Enter 00:00 to start printing immediately. Enter 24:00 to start printing at 

midnight.  

Interval Time 

 

 

 Select Interval Time.  

Interval Time can be programmed in one minute steps up to 24 hours. Enter 

00:00 to print continuously. (Data will be printed at the completion of each 

full measurement cycle).  

Stop Time 

 

 Select Stop Time.  

    Enter 00:00 to never stop printing. Enter 24:00 to stop at midnight.  

 

 5.9    ANALOG OUT MENU  

 

For a description of the Analog Output option, see Section 8.2.  

 

If the Analog Output option is not installed, "Analog Out is not installed" will be displayed. Press ESC to return to 

the I/O Menu.  
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If the Analog Output option is installed, the Analog Out Menu will be displayed:  

 

   

 

 

 5.10   CLOCK MENU  

 

 
 

 Time  Enter the time in 24-hour format.  

 

 Date   Enter the date.  

 

5.11   MEMORY MENU  

 

The memory function allows up to 200 sets of data per channel to be stored in battery backed-up memory at 

selected time intervals. The current measurement, the maximum value over the interval, the minimum value 

over the interval, and the average value over the interval are all stored for each channel. The date and time are 

stored, as well.   

 

Note:                The memory function is separate from the auto print/transmit function. Data can 

be stored and printed separately at two different time intervals. 

 

 

Channel Number 

 

 Select the channel for Analog Output. Analog Output can be selected for any 

single channel.   

   

 

 Analog Output cannot be turned off. If the option is installed, it is on.  

Resolution 

 

 

 Select the resolution.  

 

 

   

Offset   Enter the zero offset.  
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At the first store time (Start Time), the maximum, minimum, and average are set equal to the current measurement. This is 

also true if the interval time selected is 00:00.  

 

If a power failure occurs after Memory has been turned on, "PWR FAIL" will be stored for the maximum, minimum, and 

average.  

 

If a measurement for a channel is over ranged, the average is not calculated. See Section 3.3.  

 

Note:               Menu selections may be viewed, but if any selections are changed (via front panel or interface), 

memory storage will start over, storing data at the beginning of the memory 

buffer and any previously stored data will be lost.  

 

See Sections 6 & 7 for a description of accessing the memory data.  

 

When Memory is off, the times will not be displayed. When Memory is on the following will be displayed:   

 

  

 
 

 

On/Off 

 

 Toggle memory on/off.  

Start Time 

 

 

 

 Select Start Time.  

Enter 00:00 to start storing immediately. Enter 24:00 to start storing at 

midnight.  

Interval Time 

 

 Select Interval Time.  

Interval Time can be programmed in one minute steps up to 24 hours. Enter 

00:00 to store data as fast as it is measured. (Data will be stored at the 

completion of each full measurement cycle).  

 Continue/Stop  Select Continue or Stop at 200.   

 

Continue   The instrument will store the data in a circular buffer, so that the last 

200 sets of data may be accessed.  

 

Stop at 200 The instrument will stop storing when the buffer is full, so that 

the first 200 sets of data may be accessed.  

 

 

 5.12  EXIT MENU  

 

To exit the menu press MENU. If none of the menu selections have been changed, the instrument will return to normal 

scanning. However, if any of the menu selections have been changed the following will be displayed:  
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Yes/No    Toggle yes or no. The user has the option of saving or not saving the changes made to the menu selections.   

 

 

  

 



Instrulab 3312A Operations Manual                            May 2, 1997                                                   27 

 

SECTION 6  

PRINT MENU 

 

 

THE PRINT MENU  

 

The print menu is used to send information to a serial (RS-232C) or parallel (Centronics) printer.  

 

Note:               The instrument stops measuring when it is in the Print Menu mode. Therefore, calculations of 

maximum, minimum, and average values do not occur.  

 

If neither the parallel printer nor RS-232C option is installed or selected an appropriate message will be displayed. Press 

ESC to return to normal scanning.  

 

The information displayed in the print menu depends on what functions are active. If auto print/transmit is off, 

auto on/pause will not be displayed. If the memory buffer is empty, none of the memory information will be 

displayed.   

  

  

Single Channel 

 

 

 

When the print menu is entered, the channel that was last displayed in the 

Normal Scanning mode is displayed in the Single Channel field.   

There are two ways to print a single channel measurement. One way is to 

scroll through the channels using the UP ARROW or DOWNARROW 

key and press PRINT to print the measurement for that channel. The other 

is to press the appropriate number key for the desired channel. The 

instrument will then return to the Normal Scanning mode. The time and 

date are printed along with the channel measurement.  

Note:     It is possible to select a skipped channel. However, no information 

will be printed.  

All Channels 

 

Press PRINT to print measurements for all active channels along with the 

time and date. The instrument will then return to the Normal Scanning 

mode.   

Auto On/Pause To temporarily disable auto print/transmit, select Pause. To re-enable, select 

On.  
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Memory Print 

 

 Select the category of memory information to be printed.   

Data The current measurements at the time the data was stored.  

Min The minimum values between intervals.  
 

 

 

 

 

 

 

 

  Max The maximum values between intervals.  

Ave The average of the measurements between intervals. Average is not 

calculated if an over range condition occurred during an 
interval (See Section 3.3).  

Press PRINT to print the information. The time and date will be printed 

with each set of data. The instrument will then return to the Normal 

Scanning mode.  

Note:     The four categories of stored memory information have to be 

printed separately. When one is selected and printed, the 

instrument stops storing data in memory, so that all four 
categories of information will coincide.  

If a power failure occurred during memory storage, "PWR 

FAIL" will be printed for the minimum, maximum, and 

average.  

Delete 

 

   To clear the memory buffer, press ENTER. The instrument will then return 

to the Normal Scanning mode.  

  

 

  Note:       Delete does not affect memory On/Off.  

80/132 

 

  Select 80 or 132 column format.   

If 80 column format is selected and more than six channels were active 

when the memory data was stored, the data for the first six channels will be 

printed first, followed by the data for the rest of the channels.  

 

With the exception of auto pause/on and 80/132, each function returns the instrument to the Normal Scanning mode. 

To return to normal scanning without performing one of these functions, press ESC.  

 

 

 

SECTION 7  

INTERFACE OPTIONS  

 

 

 

7.1    INTERFACE COMMANDS  

 

The instrument can be operated from a host (e.g. a terminal, controller, or PC), by sending commands to it via one 

of the interface options.  

 

With the exception of the IEEE-488 address, RS-232C parameters, and auto print/transmit times, all of the 

menu selections can be set or queried via the RS-232C or IEEE-488 interface. Measurements and memory data 

can be accessed, as well. See Section 5 for a complete description of all menu selections.  
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The instrument transmits all information as ASCII characters and expects to receive commands as ASCII 

characters, as well. The instrument will convert ASCII numbers to integers or real numbers when necessary. 

The user is expected to perform the same conversion if required for processing the data.   

 

Input from the Host  The instrument processes valid command strings sent by the host. A valid command 

string is one or more syntactically correct commands followed by a line 

terminator. A valid line terminator for the RS-232C interface can be a CR, 

LF, or CR LF. A valid line terminator for the IEEE-488 interface can be LF 

or EOI.  

 

As the instrument receives input, it stores it in a 255 character input buffer. 

The instrument does not process a command string until a line terminator is 

received or the input buffer becomes full.  

 

The instrument accepts either upper- or lower-case characters. Except when they 

are expected, spaces within a command are ignored.  

 

Commands may be given for a single channel or for multiple channels using a 

channel list.  

 

Single Channel Place the channel number at the end of the last branch of 

the command with no space in between.   

 

e.g. MEAS:DATA0 ? - query measurement for channel 

0.  

 

Channel List  A channel list begins with (@ and ends with ) Individual 

channels are separated by commas and channel 

blocks are separated by a colon. The channel list 

can be composed of both individual channels and 

channel blocks. Place the channel list at the end 

of the command string with a space before it.  

 

e.g. MEAS:DATA ? (@0,2,4:6) - query measurements for 

channels 0, 2, 4, 5, and 6.  

 

 

  
If separated by a colon, more than one command can be given within a 

branch.  

Output to the Host   When a command is sent to the instrument, the instrument executes  

Using RS-232C 

 

 

 

 

 

  it and sends a response including a prompt.  

= > The command was understood and executed.  

? > The command was not understood.  

After sending the instrument a command, wait for it to return a prompt 

before sending it another command.  

Note:     The response sent by the instrument begins with a LF (Line Feed) 

and ends with the prompt and CR LF (Carriage 

Return/Line Feed).  

Output to the Host   When a command is sent to the instrument, the instrument executes   
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Using IEEE-488 

 

 

 

  it, and in the case of a query command, sends a response when it has been 

addressed as a talker.  

After sending the instrument a query command, read the output buffer once, 

and only once, before sending another command.  

Note:      The response sent by the instrument ends with a CR LF 

EOI.  

If the instrument is to return information for a channel, "CH:" followed by 

the channel number begins the line of information. If information is 

requested for more than one channel, the information for each channel will 

begin on a new line. See below for a description of channel lists.  

 

Figure 7-1 shows the command tree.  
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The following (with channel selection omitted, see above for single channel or channel list selection) is a description of 

the commands and queries for channel information selections (configuration):  

 

Command 

 

 Description 

CONF:SCAN 1           Selects scan (channel is active).  

CONF:SCAN 0           Selects skip.  

CONF:SCAN ?         

 

  Queries Scan/Skip. The instrument returns "1" if a channel is scanned, or 

"0" if it is skipped.  

CONF:UNIT C 0.01    

CONF:UNIT C 0.001 

CONF:UNIT F 0.01   

CONF:UNIT F 0.001 

CONF:UNIT K 0.01  

CONF:UNIT K 0.001 

CONF:UNIT OHMS  

 Selects Units & Resolution.  

CONF:UNIT ?          

 

 Queries Units & Resolution.  

CONF:COEF:A coef      Enters coef for Coefficient A.  

CONF:COEF:A ?          Queries the value of Coefficient A.   

CONF:COEF:B coef      Enters coef for Coefficient B.  

CONF:COEF:B ?          Queries the value of Coefficient B.  

CONF:COEF:C coef      Enters coef for Coefficient C.  

CONF:COEF:C ?          Queries the value of Coefficient C.  

CONF:COEF:STD         

 

 Enters default (Standard 400 Series) coefficients for A, B, and C.  

CONF:LRES lres         Enters lres for Lead Resistance.  

CONF:LRES ?          

 

 Queries Lead Resistance.  

CONF:SOFF soff        Enters soff for Spot Offset.  

CONF:SOFF ?           Queries Spot Offset.  

 

CONF:AOUT:CHAN ch     Selects ch for Analog Out Channel.  

CONF:AOUT:CHAN ?      

 

Queries Analog Out Channel.  

CONF:AOUT:RES 0.001  

CONF:AOUT:RES 0.01  

CONF:AOUT:RES 0.1 

CONF:AOUT:RES 1  

CONF:AOUT:RES 10  

Selects Analog Out Resolution.  

 CONF:AOUT:RES ?       

 

Queries Analog Out Resolution.  

CONF:AOUT:OFFS offs    Enters offs for Analog Out Offset.  

CONF:AOUT:OFFS ?      Queries Analog Out Offset.  

The following is a description of the commands and queries for system information selections:  

 

Command 

 

 Description 

SYST:DRAT 1        

SYST:DRAT 2  

SYST:DRAT 3  

SYST:DRAT 4  

SYST:DRAT 5  

 Selects Display Rate.  
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SYST:DRAT ?         

 

  Queries Display Rate.  

SYST:TIME hr,mn,sc    Enters hr,mn,sc for Time.  

SYST:TIME ?          

 

 Queries Time.  

SYST:DATE yr,mo,da    Enters yr,mo,da for Date.  

SYST:DATE ?           Queries Date.  

 

The following (with channel selection omitted, see above for single channel or channel list selection) is a description of the 

commands and queries for measurement information selections:  

 

Command 

 

 Description 

MEAS: ?               

 

 Queries measurements for all active channels. Measurements transmitted are 

from the last completed measurement cycle.  

MEAS:DATA ?          

 

 

 Queries measurements for a single channel or a channel list.  

Note:     Measurements may be queried for a skipped channel.  

However, no information will be transmitted.  

MEAS:STAT ?          

 

 

 

 Queries status of a single channel or multiple channels (using a channel 

list). The instrument returns "1" if a new measurement has occurred for a 

channel since the channel was last queried. The instrument returns "0" if a 
new measurement has not occurred. 

Note:     A channel measurement is only updated at the completion of a full 

measurement cycle.  

When this command is sent without a single channel or channel list 

selection, the status for all channels is returned. The instrument returns "1" 

if new measurements have occurred for all channels since any channel was 

last queried. The instrument returns "0" otherwise.   

This command should be used when measurements are being queried in a 

program loop.   

 

MEAS:MCHN:CHAN ch     Selects ch for monitor channel.  

MEAS:MCHN:CHAN ?      

 

Queries channel selected for monitor channel.  

MEAS:MCHN:STAT 1      Turns monitor channel on.  

MEAS:MCHN:STAT 0      Turns monitor channel off.  

MEAS:MCHN:STAT ?     Queries status of monitor channel. The instrument returns "1" if monitor 

channel is on, or "0" if monitor channel is off.  

 

MEAS:MEM:STRT hr,mn   Enters hr,mn for Memory Start Time.  

MEAS:MEM:STRT ?       

 

Query Memory Start Time.  

MEAS:MEM:INT hr,mn    Enters hr,mn for Memory Interval Time.  

 MEAS:MEM:INT ?         

 

Queries Memory Interval Time.  

MEAS:MEM:CONT 1       Selects Continue.  

MEAS:MEM:CONT 0       Selects Stop at 200.  
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MEAS:MEM:CONT ?      

 

Queries Continue/Stop at 200. The instrument returns "1" if Continue is 

selected, or "0" if Stop at 200 is selected.  

MEAS:MEM:STAT 1     Turns memory on. The instrument will start storing data at the Start Time.  

MEAS:MEM:STAT 0       Turns memory off. The instrument stops storing data.  

MEAS:MEM:STAT ?      

 

Queries memory status. The instrument returns "1" if memory is on, or "0" 

if memory is off.  

 MEAS:MEM:DEL           

 

Clears memory buffer.  

MEAS:MEM:DATA ?       

 

Queries Data category.  

MEAS:MEM:MIN ?         

 

Queries Min category.  

MEAS:MEM:MAX ?        

 

Queries Max category.  

MEAS:MEM:AVE ?         Queries Ave category.  
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7.2    RS-232C INTERFACE  

 

In order to use the optional RS-232C interface, the option must be installed, selected, and the communication parameters 

must match those of the host. See Section 5.5.  

 

The instrument communicates with the host through a DB-9 (female) connector located on the rear panel of the instrument. 

See Figure 7-2 for cable diagrams.  

 

The instrument may be connected to a serial printer. See Section 5.6 for an description of the auto transmit function. See 

Section 6.1 for a description of the print menu.  

 

 

 

 
 7.3    IEEE-488 INTERFACE  
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In order to use the optional IEEE-488 interface, the option must be installed, selected, and addressed properly.  

 

Errors 

 

If the instrument receives a command it does not understand, it sends a 

service request (SRQ) and sets bit 5 of the Serial Poll Register to 1.   

Memory Query 

 

When one of the four memory categories is queried the instrument responds 

with one line of data each time it is addressed as a talker. If there is more 

data available, bit 0 of the Serial Poll Register will be set to 1.  

Serial Poll Register 

 

 

 

 

 

The instrument responds to a serial poll by returning the contents of the 
serial poll register.   

Bit 6 This bit is set to 1, if the instrument has requested service. Bit 5

 This bit is set to 1, if there has been a command error.  

Bit 0     This bit is set to 1, if there is more data available after a memory 

query command.  

The Serial Poll Register is cleared if the instrument receives a serial poll 

command after it has requested service or if it is addressed as a talker.  

Note:     If the host ignores a service request, and does not serial poll the 

instrument, the error condition will be cleared the next 

time the instrument is addressed as a talker.   

 

The instrument communicates with the host through an interface connector located on the rear panel of the instrument.  

 

 

 

 

SECTION 8  

                                                                                                                                                                OUTPUT OPTIONS 

OPTIONS  

 

 

 

8.1    PARALLEL PRINTER OUTPUT  

 

In order to use the Parallel (Centronics) Printer option, the option must be installed and selected. See Section 5.8.  

  

The instrument communicates with the printer through a DB-25 (female) connector located on the rear panel of the 

instrument. Connect the instrument to the printer using a standard Centronics cable.  

 

The pin configuration is as follows:  

 

 Pin                    Signal  

   ______  

1 STROBE  

 

2 DATA 0  
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3 DATA 1  

  

4 DATA 2  

 

5 DATA 3  

 

6 DATA 4  

 

7 DATA 5  

 

8 DATA 6  

 

9 DATA 7  

 

10 No connection    

 

11 BUSY  

 

12 No Connection  

 

13 SELECT  

 

14 10 KOhm resistor to +5 V  

   _____  

15 ERROR  

   _____  

16 PRIME  

 

17 +5 V  

 Pin  Signal  

 

18 Ground  

 

19 Ground  
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20 Ground  

 

21 Ground  

 

22 Ground  

  

23 Ground  

 

24 Ground  

 

25 Ground  

 

See Section 5.8 for a description of the auto print function. See Section 6 for a description of the print menu.  

 

Note:               If the printer option is selected and a printer is not connected, is off line, is out of paper, or 

another error has occurred, "Check Printer" will be displayed in the Selected 

Interface/Output field when the instrument is in the Normal Scanning mode.  

 

 

 8.2    ANALOG OUTPUT  

 

In order to use the Analog Output option, the option must be installed. If it is installed, it is on, it cannot be turned off.  

 

Connection is through a plug-in terminal block located on the rear panel of the instrument.  

 

 Pin  Signal 

 

1 Analog Output signal  

 

2 Ground  

 

Analog Output may be selected for any single channel (See Section 5.9). If the channel selected is skipped, the output 

will be zero.   

 

The Analog Output Option provides a linearized output of +4.095 VDC in 1 mV steps.  

 

If the measurement for the selected channel is over ranged, the output will be either +4.095 (">" over range) or 4.095 

("<" over range). See Section 3.3.  

The analog output signal is updated at the completion of each measurement cycle. The output signal is proportional to 

the measurement value minus the zero offset.  

 

Output Signal = (Measurement - Offset) x Resolution  

 

See Section 5.9.  

 

 

 

 

SECTION 9  

                                       TEMPERATURE CALCULATIONS 

 

 

 

TEMPERATURE CALCULATIONS  
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The 3312A System Thermometer measures the resistance of the thermistor sensor and then calculates the temperature.  

 

Temperature calculations are made using the Steinhart and Hart equation:  

 

T = 1 / [A + B(ln R) + C(ln R)3]  

 

where:      T = calculated temperature in Kelvin units            

   A,B,C = coefficients (See below)  

   ln R = natural logarithm of Rth (See Section 5.2)  

 

The Steinhart and Hart equation is an empirical expression that has been determined to be the best mathematical 

expression for the resistance-temperature relationship of a negative temperature coefficient thermistor.  The 

coefficients, A,B, and C, are found by measuring the resistance of the sensor at three temperatures. These 

values are used to obtain three simultaneous equations which are solved for the three coefficients:  

 

  T1 = 1 / [A + B(ln R1) + C(ln R1)
3
]  

  T2 = 1 / [A + B(ln R2) + C(ln R2)
3
]                      

 T3 = 1 / [A + B(ln R3) + C(ln R3)
3
]  

 

The Kelvin temperature is calculated using the coefficients programmed for that channel, converted to the selected units 

(See Section 5.1) and the value programmed in Spot Offset (See Section 5.2) added:  

 

T (ºC) = (T (K) - 273.15) + Spot Offset (ºC)  

 

T (ºF) = [(T (K) - 273.15) x 1.8 + 32] + Spot Offset (ºF)  

 

T (K)  = T (K) + Spot Offset (K)  

 

Note:                

 

 If single point calibration has not been performed for the sensor, the value 

programmed in Spot Offset should be zero.   

Standard 400 Series  For interchangeable Standard 400 Series Thermistors, the default coef-  

Coefficients 

 

 ficients are calculated using the standard table resistance values  at 0 ºC, 50 

ºC, and 100 ºC.  These are:  

    A = 1.4733E-3  

    B = 2.3720E-4  

   

 

 C = 1.0740E-7  

Figure 9-1 is an R vs T table calculated using the Standard 400 Series 

Coefficients. The table contains small interpolation differences from the 

standard table.   

Single Point Calibration 

 

Single point calibration improves the accuracy of a Standard 400 Series  

Thermistor over a narrow range around the calibration temperature.  The 

default coefficients are used for single point calibration.  See Section 5.2 for 

a description of single point calibration and Spot Offset.  

Multiple Point Calibration The coefficients, A, B and C,  for an individual sensor are found by  

measuring the resistance of the sensor at three calibration temperatures and 

solving the resulting simultaneous equations.  Enter the derived values for 

A, B, and C into Coefficient A, Coefficient B, and Coefficient C 

respectively. See Section 5.1.  
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System Accuracy is defined as the accuracy of the sensor plus the accuracy of the instrument at 25 ºC +5 ºC 

ambient. The following is a list of system accuracies for the instrument and either an epoxy bead (Standard 400 

Series) or glass bead thermistor:  

 

Method Used 

 

 Epoxy Bead  Glass Bead 

Standard 400           ±0.120 ºC (0 ºC-70 ºC)    Not applicable  

Series Coefficients   

 

 

 

 

 ±0.230 ºC (at 100 ºC)    

Single Point            ±0.030 ºC               ±0.030  

Calibration             for +5 ºC from         for +5 ºC from   

    calibration temperature    calibration temperature   

   

 

 

 

 

  in range(0 ºC-70 ºC)   in range (0 ºC-100 ºC)  

 Multiple Point         ±0.040 ºC (0 º-70 ºC)   ±0.035 ºC (0 ºC-70 ºC)  

Calibration                                   ±0.040 ºC (0 ºC-100 ºC)  
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T (C)  R (ohms) 

0 7357.1 

1 6992.3 

2 6647.7 

3 6322.0 

4 6014.2 

5 5723.1 

6 5447.7 

7 5187.2 

8 4940.6 

9 4707.1 10  4485.9 

11 4276.4 

12 4077.8 

13 3889.6 

14 3711.1 

15 3541.8 

16 3381.2 

17 3228.8 

18 3084.0 

19 2946.6 

20 2816.0 

21 2692.0 

22 2574.1 

23 2462.0 

24 2355.4 

25 2254.0 

26 2157.5 

27 2065.7 28  1978.28 

29 1895.05 

30 1815.76 

31 1740.22 

32 1668.24 

33 1599.61 

34 1534.18 

35 1471.78 

36 1412.26 

37 1355.45 

38 1301.24 

39 1249.48 

40 1200.06 

41 1152.86 

42 1107.76 

43 1064.66 

44 1023.47 45  984.09 

46 946.44 

47 910.42 

48 875.96 49  842.99 

T (C) 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

R (ohms) 

781.21 

752.28 

724.57 

698.02 

672.59 

648.21 

624.84 

602.43 

580.95 

560.34 

540.56 

521.59 

503.38 

485.89 

467.10 

452.98 

437.49 

422.61 

408.32 

394.57 

381.36 

368.66 

356.44 

344.69 

333.39 

322.51 

312.04 

301.97 

292.27 

282.92 

273.93 

265.26 

256.91 

248.86 

241.11 

233.63 

226.43 

219.48 

212.77 

206.31 

200.07 

194.05 

188.24 

182.63 

177.22 

171.99 

166.95 

162.07 
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99 

100 

157.36 

152.81 
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 50  811.43 

Figure 9-1.  Standard 400 Series R vs T Table  

SECTION 10  

INSTRUMENT CALIBRATION 

 

 

 

  INSTRUMENT CALIBRATION  

 

The instrument is calibrated at the factory before shipment.  It is recommended that the instrument be 

recalibrated in 1 year.  The instrument uses a 500 ohm reference resistor to measure resistance ratiometrically. 

In the normal mode of operation, the value of the measured resistance is calculated by multiplying the ratio of 

the measured resistance to the reference resistor by the calibration reference value, which is stored in battery 

backed-up memory.  In the calibration mode, the calibration reference value is calculated from the ratio of the 

reference resistor to the calibration resistance and stored in battery backed-up memory.  

 

In case of a Cold Start (See Section 3.1), the calibration reference values stored in the battery backed-up 

memory will be lost.  They will be set to the factory default. THE INSTRUMENT IS NOTCALIBRATED. 

The user will have to calibrate or have the instrument calibrated before use.  

 

The instrument should be calibrated at point #1 and point #2.  

 

To begin calibration, enter the Calibrate Menu as shown in Figure 4-1.  

 

 
 

The user is warned not to calibrate without the proper calibration resistors (or decade box) connected to the sensor 

connection card.   

 

Throughout this menu, the user is prompted to continue. Position the cursor on "Ok" and press ENTER to 

continue, press ESC to return to the previous menu screen, or press MENU to return to the Normal Scanning 

mode.  

 

 
 

 

Select calibration point #1 or #2.  
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Select the channel the calibration resistor or decade box is connected to.  

 

 
 

 

 

 

  

Calibration Channel 

 

 This indicates the selected calibration channel. It is not selectable in this 

menu screen.  

Measurement 

 

 This is the current resistance measurement for the selected channel.  

Measuring Range 

 

 This indicates the selected calibration range. It is not selectable in this menu 

screen.  

Calibration Value 

 

 

 Enter the actual value of the calibration resistance. The suggested 

calibration values are 1500 ohms for calibration point #1 and 7000 ohms for 

calibration point #2.  

These resistor valves are not critical.  1 or 2% variance is acceptable.  

Calibrated accuracy however is critical.  

 

Note:       There is not a default value for Calibration Value.  

Calibration Date  Indicates the date the instrument was last calibrated for the selected range. 

This is automatically set each time the instrument is calibrated.  

 

 

 
 

 

Select "yes" and press ENTER to calibrate.   

 

Repeat for the other calibration point if necessary.  
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