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The SST-220 is a state of the art µp based, smart, frequency input 2-wire transmitter. It incorporates advanced electronics circuitry and software that enables it to provide a high degree of performance and system flexibility yet at a reasonable cost and ease of use.
The SST-220 can be supplied in two basic configurations :

SST-220

as a basic blind (no display) instrument

SST-220K

as a displaying transmitter with a built in keyboard

For the availability of other H/W and S/W options - consult factory

Programming of the SST-220 is performed using the STP-200, smart transmitter programmer.

Before attempting to program the SST-220, make yourself acquainted with STP-200 keyboard and display.

STP-220:  SMART TRANSMITTER PROGRAMMER

The STP-200 consists of a 4-button keyboard and an 8-character single row LCD display. The display is used to indicate the values of the measured parameters during the "RUN" mode, and to provide prompting and programming instructions during the "MENU" mode.

KEYBOARD DESCRIPTION

(
-
"ENTER" key. Choose current display parameter or value as the correct and valid one. Also used to enter into one of the programming modes.


[image: image1.wmf]
-
"SHIFT LEFT" key. Used to shift the display pointer to the left during the entry of numerical values. Also used to interrupt the programming sequence and switch into the "RUN" mode.


[image: image2.wmf]
-
"SHIFT UP" key. Used to increase the numerical value of the digit at which the display pointer is located. Also used to scroll "upwards" through the program menu during the "MENU" mode and shift the decimal point to the right during the decimal point programming.


[image: image3.wmf]
-
"SHIFT DOWN" key. Used to decrease the numerical value of the digit at which the display pointer is located. Also used to scroll "downwards" through the program menu during the "MENU" mode and shift the decimal point to the left during the decimal point programming.

CONFIGURING THE SST-220

The SST-220 may be supplied as factory configured for the input and application program, as specified by the customer. Use this manual in order to alter and modify the existing configuration parameters. On-site program changes are performed using the built-in display/programmer (SST-220K) or hand-held programmer. Functions in both units are identical.

In order to avoid accidental program changes the menu is divided into three main categories : USER, SIMULATION/TRIMMING & CALIBRATION modes. To enter any one of the menu modes an access code must be used:

PRESS KEY(S)
DISPLAYING
NOTES

(
PASS ?
Are you entering a menu mode ?

(

0
Enter the desired menu mode by using the proper access code.


[image: image4.wmf] (3 TIMES)*

3
Enter the "USER" program mode access code.

(
Dec. pnt
You have entered the "USER" program mode. You may now scroll thru the main menu using the 
[image: image5.wmf] and 
[image: image6.wmf] keys.

*Use the 
[image: image7.wmf], 
[image: image8.wmf] and 
[image: image9.wmf] buttons to key in other access code. Press the ( button to enter.

MENU TYPE
ACCESS CODE
DESCRIPTION

USER

3
Use this menu to observe and modify input and display program parameters.

SIMULATION

10
Enter this menu in order to simulate and 

and TRIMMING


force the output loop current or sensor trimming.

CALIBRATION

77
To be used strictly by authorized persons for unit initialization and calibration of reference parameters.

ENTERING NUMERIC VALUES

During any of the programming modes the user may be requested to enter a numerical value. Use the 
[image: image10.wmf] key to shift the display pointer to the left by one position. Use the 
[image: image11.wmf] and 
[image: image12.wmf] keys as needed to increase or decrease the value of the number by the most significant decimal value of the pointer location. I.e. a single change at the right hand position will increase/decrease the number by 1. A change at the second position will change the number by 10. At the third position by 100, and so on.

MAIN MENU

The MAIN menu includes the following programming functions:

DECIMAL POINT
Determine the display D.P. (and resolution)

INPUT

Choose the desired input parameter/sensor

BURNOUT

Choose upscale or downscale burnout detection

DAMPING

Select damping factor for smoothing of input

RUN

Resume normal measurement functions

USER MENU - ACCESS CODE 3

This menu enables the user to configure the SST-220 to his requirements for all applicable input, display and output parameters. This portion of the manual will deal with:






DISPLAYED AS:

Display decimal point selection

Dec. pnt

Input type definition and range

INPUT

Upscale/downscale burnout selection
BURNOUT

Output damping factor


DAMPING

Instrument version and S/N

Version

Enter the user menu using access code 3. Scroll thru the functions' list using the 
[image: image13.wmf] and 
[image: image14.wmf] keys.

THE "RUN" FUNCTION

In most of the various menus a "RUN" function has been added in order to facilitate a speedy return to the running mode. This mode can be resumed when "RUN ?" appears on the display. Alternatively, the "RUN" mode can be accessed by pressing the 
[image: image15.wmf] key during programming (except when output ranging or display scaling).

DECIMAL POINT SELECTION

Once in the user menu choose "Dec. pnt" and press ( to enter. Use the 
[image: image16.wmf] and 
[image: image17.wmf] keys to shift the decimal point to the left or to the right by one position at a time. When satisfied with the selection press (.

dddddd.
no decimal point

ddddd.d
D/P left shifted by one position

dddd.dd
D/P left shifted by two positions

ddd.ddd
D/P left shifted by three positions

dd.dddd
D/P left shifted by four positions

INPUT TYPE DEFINITION AND RANGE

Once in the user mode choose "INPUT" and press ( to enter. Scroll thru the input selection list using the 
[image: image18.wmf] and 
[image: image19.wmf] keys:

FRQ/Rate
Frequency input (Hz)  or  Rate measurement (Flow etc.)

RUN ?
resume measurement, go to "RUN" mode.

Once in the "FRQ/Rate" input mode press ( to enter. The display will prompt you to select  the transmitters' input-to-output transfer function. Use the 
[image: image20.wmf] and 
[image: image21.wmf] keys in order to choose:

Lin.fnct
 
linear function

(for frequency input)

Non.lin.
    non linear function         (for rate measurement using linearization table)


Squ.root
    square- root function     (for frequency input)

When satisfied with the selection press (
After selecting the transfer function, the display will automatically prompt you to make the range selection.

FREQUNCY INPUT RANGING:


Once in the " Lin.fnct "  or the " Squ.root "  transfer function the display will prompt you to define both high and low boundaries of the frequency measurement range and the display scaling:

Input Lo

Press ( then key in the value of the input at the low end of the measurement range (in Hz). Press ( to enter.

Disp. Lo

Press (then key in the display value corresponding to the value entered for "Input Lo" . Press ( to enter.

Input Hi

Press ( then key in the input value of the high end of the measurement range (in Hz). Press ( to enter.

Disp. Hi

Press ( then key in the display value corresponding to the value entered for "Input Hi". Press ( to enter.

The display will prompt you to clear or not to clear the previous trim data. Use  
[image: image22.wmf] and 
[image: image23.wmf] keys in order to choose "Trim clr" (for most applications) or "no clear". Press ( to confirm.

The SST-220 will linearly range the 4-20mA output for the chosen "Lo" and "Hi" input values and scale the display for the corresponding units. If reverse output is desired (4mA for the high input and 20mA for the low input) one merely needs to assign the high value to "Input Lo" and the low value to "Input Hi". The output will be automatically reversed.

If you choose the square-root function the transmitter will perform the square-root computation for the output as follows :
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Note if you choose "no clear" for previous trim data the SST-220 will range the 4-20mA output for the chosen "Lo" and "Hi" input values but scale the display and the output for previous trim data.

After making your range selection the display will automatically prompt you to make the BURNOUT selection.

RATE MEASURMENT RANGING:


Rate measurement makes use of  a  Linearization  Table  to convert  the input values (frequency) into  rate (flow etc.) values. For convenience ranging is done in terms of rate values (i.e. the values resulting from the conversion by the Linearization  Table).

Once in the " Non.lin "  transfer function the display will prompt you to define both high and low boundaries of the rate (flow etc.) measurement range and the display scaling:

Rate Lo

Press (then key in the value of the rate at the low end of the measurement range (in Rate units  e.g. Gallons per Min). Press ( to enter.

Disp. Lo

Press ( then key in the display value corresponding to the value entered for "Rate Lo" . Press ( to enter.

Rate Hi

Press ( then key in the rate value of the high end of the measurement range (in Rate units  e.g. Gallons per Min). Press ( to enter.

Disp. Hi

Press ( then key in the display value corresponding to the value entered for "Rate Hi". Press ( to enter.

The display will prompt you to clear or not to clear the previous trim data. Use  
[image: image25.wmf] and 
[image: image26.wmf] keys in order to choose "Trim clr" (for most applications) or "no clear". Press ( to confirm.

The SST-220 will linearly range the 4-20mA output for the chosen "Lo" and "Hi" rate values and scale the display for the corresponding units. If reverse output is desired (4mA for the high rate and 20mA for the low rate) one merely needs to assign the high value to "Rate Lo" and the low value to "Rate Hi". The output will be automatically reversed.

Note if you choose "no clear" for previous trim data the SST-220 will range the 4-20mA output for the chosen "Lo" and "Hi" rate values but scale the display and the output for previous trim data.

After making your range selection the display will automatically prompt you to make the LIN TBL (Linearization Table) programming.

LINEARIZATION TABLE PROGRAMING

Rate measurement makes use of  the Linearization  Table  to convert  the input values (frequency) into  rate (flow, etc.) values.

Programming of the Linearization Table is done as part the INPUT TYPE DEFINITION AND RANGE  following the RATE MEASURMENT RANGING.

Once in the "LIN TBL" programming menu, press ( to enter. Scroll thru the Linearization Table format selection list using the 
[image: image27.wmf] and 
[image: image28.wmf] keys:

Hz->Rate
table is expressed in terms of  Rate/Min. (e.g. Gallons per Min)

Hz-> K

table is expressed in terms of  K factors  (e.g. pulses per Gallon)

Exit TBL
skip Linearization Table programming 

Once the table format (" Hz->Rate "  or  " Hz-> K ") is selected the display will prompt you to define "Length " (length of the linearization table). Press ( then key in the number of linearization points (allowed table range is 1 to 20 points). Press (to enter.

Once  the table length is defined the display will prompt  you to program the linearization table in a point by point repetitive cycle. Each point will be programmed in three steps:

Point NO
Press (then key in the number of the point to be programmed. Press ( to enter.(you may exit the programming sequence by selecting  PointNO = -1)

IN FREQ
Press ( then key in an input frequency value (Hz) . Press ( to enter

Rate/Min

    or

Press ( then key in the conversion value corresponding to the value 

K factor

entered for "IN FREQ" . Press ( to enter

NOTE:  For proper operation IN FREQ value must be  entered in increasing order  with the smallest value in point no. 1. 

After the programming of the Linearization Table the display will automatically prompt you to make the BURNOUT selection.

BURNOUT   DETECTION   UPSCALE/DOWNSCALE   SELECTION

Burnout detection is the ability of the transmitter to detect an open sensor condition at the input. This condition may occur as a result of a sensor failure (hence- burnout) or due to an open sensor connection. In either case the user must be made aware of the situation in order to fix the sensor or make the proper input connection. The user is alerted to the situation as the unit will drive the output to either one of its limits (low or high...), forcing it below 4.00mA (downscale) or above 20.00mA (upscale). The upscale/downscale choice is user selectable.

The burnout detection feature is a part of the routine programming sequence for most sensor types. It may be accessed independently if the user does not wish to go thru the whole sequence. Use access code 3 to enter the "USER" menu. Scroll thru the functions list using the 
[image: image29.wmf] and 
[image: image30.wmf] keys until the display shows "BURNOUT". Press ( to enter the burnout selection mode. Use the 
[image: image31.wmf] and 
[image: image32.wmf] keys to view the "Upscale" and "Dn.scale" options then press ( to enter your selection.

After making your "BURNOUT" selection the display will automatically prompt you to make the  DAMPING FACTOR selection.

DAMPING   FACTOR

For fast responding input sensors or in particularly noisy environments it may be desirable to filter out the rapid variables and provide a nice and smooth output and indication of the input parameter. The user may introduce a damping factor to the measurement which is the equivalent of a low pass filter with time constant measured in seconds. The greater the damping factor, the longer the time constant and the slower the output response to changes in input.

Use access code 3 to enter the "USER" menu. Scroll thru the functions list using the 
[image: image33.wmf] and 
[image: image34.wmf] keys until the display indicates "Damping?". Press ( to enter the damping factor selection mode. Key in a numerical value for the damping factor between 0.0 to 32.0 (units are in seconds). Press ( to enter.

Caution !!! While it sometimes may be tempting to enter a high number for a damping factor one should note that the response becomes quite slow for factors above a few seconds. Some iterations might be needed for a satisfactory damping factor to be achieved. Most inputs do not require this function.

SST-220 VERSION AND IDENTIFICATION

The SST-220 memory retains certain information, which is embedded into it during program initiation and calibration. This information includes the following:


Version

Software edition, date and time of last revision


S/N

The instrument's serial number


Nickname

The instrument's polling address (must be zero if the device not be used in HART multi-drop network)


Ln.Freq.

Line frequency of mains power (50 or 60 Hz) for which the unit's A/D converter was optimized


WR prot/no WR pr     
Displays the status of the Write Protect mode (HART protocol communication option only)

Enter the "USER" menu using access code 3. Scroll thru the menu using the 
[image: image35.wmf] and 
[image: image36.wmf] keys until the display shows "Version". Press ( to enter. The display will automatically show the version number, date and time of last revision, then the unit's serial number followed by the nickname etc.

Following the disclosure of the version information the unit will switch back to the main menu.

SIMULATION AND TRIMMING MENUS - ACCESS CODE 10

SIMULATION MENU

The "SIMULATION" menu consists of a single type command. Its function is to force the analog current loop according to the user's requirement in order to test the loop integrity or to simulate a current output instead of another (and possibly faulty) transmitter in a control loop.

The loop simulation can be effected in one of two ways :

INPUT SIMULATION -    
For a configured transmitter, the output may be forced to be a function of a simulated input value entry. For instance: 



A transmitter configured for 0-600 GPM (for a 4-20mA output), will force an output current of 8.00mA if the value "150" was keyed in. Similarly keying in "300" will result in an output of 12.00mA, "450" an output of 16.00mA etc..

OUTPUT SIMULATION - Key in the output directly in mA between 4-20mA. The transmitter will automatically force an identical output. 

PERCENT OF RANGE - 
Like the OUTPUT SIMULATION but the display shows an percent of output range (4-20mA): 0% is 4mA, 50% is 12 mA, 100% is 20 mA etc.

SIMULATION INSTRUCTIONS:

Enter the SIMULATION and TRIMMING menus using access code 10. Choose "SIMULATE" and press ( to enter. Then select "Input ?", "Output ?" or "% range" using the 
[image: image37.wmf] and 
[image: image38.wmf] keys. Press ( to enter.

If you selected the "Input ?" function, key in an input value for which the transmitter will force a proportional current output.

If you selected the "Output ?" function, simply key in the mA value for the output current loop as needed.

If you selected the "% range" function, key in the percent of output range (0-100%) value for the output (4-20mA) current loop.

In either case, there is no need to press ( to enter the number.

To exit the simulation mode, press (. The display will go back to the top of the simulation and trimming menus tree which consists of three functions only: "SIMULATE", "TRIM ?" and "RUN ?". Use the 
[image: image39.wmf] and 
[image: image40.wmf] keys to select "RUN?" then press ( to enter. The transmitter will go back to the running mode and will resume its standard measurement mode.

OUTPUT TRIMMING

Certain applications require trimming of the transmitter to fit a specific transducer/sensor characteristic. This is especially useful when sensors' characteristics deviate from their ideal or when the exact output values (bias, sensitivity) are not precisely known or may change in time. Trimming enables the user to achieve greater accuracy and better system performance.

The trimming operation is performed by simulating the actual sensor's physical conditions at, or near, their high and low measurement points, and adjusting the output at these points to the "correct" values.

Note: The transmitter undergoing trimming must be first be configured for its intended input and range. The physical variable must be applied to its input terminals.

Enter the adjustment menu using access code 10. Use the 
[image: image41.wmf] and 
[image: image42.wmf] keys to choose "TRIM". Press ( to enter. Once inside, choose "Set low". Press ( to enter. The transmitter will begin to measure the input signal. Apply the well known low end value of the physical variable to the input and allow 10-20 seconds for the signal to stabilize then press  (.   The display will prompt: "Dis Low". Press (. Now, key in the exact display value corresponding to the known measured value. Press ( to enter. This completes the trimming process for the low end of the measurement. The high end calibration point will not be effected and the transmitter will automatically range itself between the new low and high calibration points. The unit will go back to the beginning of the adjustment menu.

For trimming of the high end, the above procedure must be repeated thru the adjustment menu. This time, choose "TRIM", (, then "Set high", (, then apply the known high value of the physical variable, allow 10-20 seconds then press (. Upon the prompt: "Dis high" key in the exact value corresponding to the known measured high value. Press ( to enter. This completes the trimming process for the high end of the measurement. The low end calibration point will not be effected and the transmitter will automatically range itself between the new high and low calibration points. The unit will go back to the beginning of the adjustment menu.

Note: The input values for the low and high points need not necessarily be 4.00mA and 20.00mA. However, values which are near the end points will provide better results.

CLEAR TRIM

It is possible to clear the last setting of the trimmed values. To clear the last settings, choose "Clear" while in the trimming menu, then press ( to clear. The unit will resort back to the original values for the "Disp. Lo" and "Disp. Hi" as per its original set up.

If, at any point along the trimming procedure, you wish to return to the running mode, choose "Run" using the 
[image: image43.wmf] and 
[image: image44.wmf] keys then press (. The unit will resume its standard measurement mode.
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