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Introduction 
The SY021 is a portable load meter, which can indicate the load present on any attached cell. A 
dual channel version is available which indicates the load on 2 load cell inputs simultaneously. 
Calibration details of up to 50 load cells can be stored for each available input. RS232 and data 
logging options are also available. 
 
Connections 
Load cell 
Load cells are connected using locking 4 pin DIN connectors. The pin connections are: 
 Pin Signal 
 1 Excitation positive 
 2 Signal positive 
 3 Signal negative 
 4 Excitation negative 
Depending on your requirements, load cells can be fitted with the DIN plugs, or you may find it 
useful to wire a plug to a 4 way terminal block for general-purpose use. 
 
RS232 
The RS232 socket, if fitted, is a 2.5mm stereo jack on the left-hand side. Connections are: 
 Screen = GND 
 Tip = TXD 
 Ch2 = RXD 
 
1.0 Operation 
When the instrument is switched on the opening screen will show: 
 Synectic Design 

 SY021 (c) 2004 

 
After about 2 seconds the screen will then show: 
 Chan1 = xx  Mode 

 Chan2 = yy  Mode 

 
Where xx and yy are the last used channel numbers and mode is the current operating mode 
(Continuous or Peak hold) of each channel. 
If the second channel option is not fitted, the second line will indicate  
‘Single channel’ 
To display the weight on each available input, press ENT on the keypad. If the RS232 option is 
fitted use of Batch Reference has been selected, see 3.8, the screen will first show: 
 'ENT when correct' 

 ' Batch  ABC12345' 

This allows the curernt batch reference, ABC12345 in this example, to be changed. This is done 
using the sideways arrows (4&6) to select the character and the up/down arrows (2&8) to change 
each character. If the up or down arrow keys are held in the display will automatically cycle 
through the available characters. Press ENT when correct.  
The screen will indicate the weight on each input using the calibration data and units set for each 
channel. 
In continuous measurement mode Tare buttons marked T1 and T2 can be used to tare either 
input. This tare value is not stored; therefore if the unit is switched off and on it will revert to the 
stored tare value. The stored tare value can be saved with calibration data using the manual 
calibration mode (See 3.6) 
In peak hold mode, Reset buttons R1 and R2 will reset either input, ready to find the next peak. 
If the RS232 option is fitted and use of Batch Reference has been set, pressing 5 will send current 
measurement details to the RS232 port. Eg 
 Acme Trading Co 

 Batch Ref ABC12345 

 Peak1 = 50.25kg 

 Peak2 = 25.12kg 

 Pressing any other key will return the display to indicate the selected channels.



2.0 Changing channels and operating modes 
Press 1 to change input 1 or 2 to change input 2. 
Pressing 1 will change the display to show: 
 Configure input 1 

 Chan (00-49) xx 

 
Where xx is the currently selected channel. The unit can store details of up to 50 channels for 
input 1. The channels are numbered 00 to 49. 
To change the channel number press ENT and then the channel number. If you enter the wrong 
number press ENT again and repeat the process until the required channel number is shown. 
Pressing CAL will then show the currently selected mode (Continuous or Peak Hold) Press 
ENT to switch between the modes. When correct press CAL. 
The option of changing the filter setting is then presented. The initial value will be as set during 
calibration, (see 3.1) but it can be changed here without affecting any of the other calibration 
settings. When correct press CAL to return to the channel display screen. 
The same operation can be carried out for input 2, if fitted, by pressing 2. The available channel 
numbers for input 2 are 50 to 99. 
 
3.0 Calibration 
To calibrate an input press CAL. The display will show: 
 Calibration Mode 

  Enter PIN ---- 

 
A pin number should now be entered to access the calibration options. The factory default is 1234.  
Once the PIN has been correctly entered, the 2nd line will show: 
 Calibrate Cell 

 
If a channel needs calibrating to match a cell press ENT, otherwise press CAL and you will move 
on to the next step. 
 
3.1 Filter setting 
If ENT was pressed, the unit will ask for a channel number. Enter the required number (0-49 or 50-
99). The display will then show the currently set filter value (0-3) of the selected channel. The filter 
value determines the number of readings, which are averaged for each sample as follows: 
 0 = 1 reading (fastest response) 
 1 = 2 readings 
 2 = 4 readings 
 3 = 16 readings (heaviest damping) 
 
Each reading takes approximately 80 mSec. 
When correct press CAL. 
 
3.2 Selecting Units 
The display will indicate the current units for the selected channel. 4 units are available, kg, t, lb 
and a 4th user programmable unit. Press ENT until the required units are displayed. 
 
3.3 Decimal places 
The display will then show the selected number of decimal places (0-3), 
this can be changed by pressing the required number. 
When correct press CAL. 
 
3.4 Input range 
You will then be asked to select the input range. The range currently selected will be shown first. 
There are 2 ranges available: 
 A = 0 to 2.25mV/V 
 B = 0 to 4.5mV/V. 
Press ENT until the required range is shown, then press CAL. 
The calibration method (automatic or manual) will now be shown.  
Two options are available in automatic mode, one by adding a known weight, the other by entering 
mV/V figures.   
Manual mode allows for fine adjustment of an input, which has already been calibrated. Press 
ENT to select the required mode, then CAL. 
 



3.5 Automatic mode 
The display will first show ‘ Use known load ‘. If this is the required method, press CAL and go 
to 3.51. If ENT is pressed the display will show  
‘ Use mV/V value ‘. If this is the required method, press CAL and go to 3.52. Pressing ENT will 
toggle between the two methods. 
 
3.51 Using known load 
The instrument will request the value of a known test weight to be entered. 
When entered the 1st line of the display will show: 
 No Load then ENT 

 
Without the test load present, the ENT key should be pressed. 
The display will then change to show: 
 Add Load then ENT 

 
At this point add the specified test load and press ENT. 
The channel will now be calibrated. 
 
3.52 Using mV/V value 
The instrument will request the value of the full-scale range to be entered using the previously 
specified decimal places and units. E.g. if 2dp & kg had been selected, the display will show ‘FS 

Range---.--kg’. Enter the value as a 5-digit value, including leading zeroes if appropriate. 

The display will then show ‘Value -.----mV/V’ Enter the value from the load cell calibration 
certificate. 
The instrument then offers the opportunity to tare the input. With the load cell attached and no load 
present, or with the signal wires shorted, press the appropriate tare button. If tare is not required, 
e.g. if the mV/V value for a previously calibrated load cell is being adjusted, press any other key. 
The display will move on to 3.7. 
 
3.6 Manual mode 
The instrument will indicate the current weight. This can be zeroed by pressing the tare button, T1 
or T2. Pressing CAL introduces a 100k shunt resistor to simulate an applied load. Repeating CAL 
will remove the shunt. Pressing the up and down arrow keys will produce a fine adjustment of the 
displayed weight. When correctly adjusted, press CAL 
 
3.7 RS232 setting 
If the RS232 option has been fitted the display will show  
 ‘CONFIGURE  RS232’ 

 ‘Baud Rate  -9600‘ 
The data format is fixed as 8 data bits, 1 stop bit, no parity. Four baud rates are available, 2400, 
4800, 9600 & 19200. Pressing the up arrow (2) or the down arrow (8) will cycle between the 
values. When correct press CAL 
 
3.8  Batch Reference 
If the RS232 option has been fitted, it is possible to print test results together with an 8 character 
batch reference. The display will show 
 ‘CONFIGURE  RS232’   ‘CONFIGURE  RS232’ 

 ‘Use Batch Ref  Y‘   OR ‘Use Batch Ref  N‘ 
Press ENT to select the required option. 
 
3.9  Data logger. 
If the data logger is fitted the display will show 
 ‘  Logger status ‘ 

 ‘  ENT to check  ‘  
The logger has the capacity to store 3999 sets of readings for each channel. To check the logger 
status press ENT. As an example, the display will then show 
 ‘  191/3999 used ‘ 

 ‘Press 0 to clear’ 
In this case indicating that 191 of the logger memory locations are used. Pressing 0 will clear the 
memory, any other key will move on. 
 
3.10 Custom units 



The display will show ‘ Custom units ??’ Where ?? Can be any pair of characters. To change 
the first character, press ENT. Use the up arrow (2) or down arrow (8) to scroll the available 
symbols. If either of the keys is held in the symbols will continuously scroll. When the first 
character is correct, press the right arrow (6) and repeat the process for the second character. 
Press ENT when finished. 
 
3.11 Changing the PIN number 
The 2nd line of the display will then show: 
 New PIN? 

 
To change the PIN press ENT and enter the new value. Otherwise press CAL to return to the 
channel display screen. 
 
4.0 Data Logger operation 
When the unit is displaying measured weights, pressing the green button (7) will zero the timer 
and start the data logger. The logger will store up to 3999 sets of measurements. Each set 
consists of the time since the logger was started, in tenths of a second up to 6553.5 seconds, and 
the measured values for each channel. The rate at which the measurements are taken is 
dependent on the filter settings of each channel. With both filters set at 0 the rate is approximately 
6 per second. 
To stop the logger press the red button (0). The data is stored in comma separated variable 
spreadsheet format. Each time the logger is started, the timer is zeroed and the data added to the 
spreadsheet until the logger is full. If this happens the display will show 
 ‘  Logger Full   ‘ 

 ‘ Press any key  ‘ 
Pressing any key will turn off the logger and return to displaying the measurements. 
 
4.1 Accessing data 
The data can be downloaded via the RS232 port. Any simple terminal software, such as Hyperlink, 
can be used. It should be configured to match the baud rate and bit pattern of the SY021. Set the 
terminal to capture text. Set the filename to have the extension .csv to indicate to the spreadsheet 
that the data is in comma separated variable format. Type *D to download the data. The logger 
memory can then be cleared by typing *C. After about 10sec the unit will respond with Y.  
The sets of data will follow on from each other. The start of each set of data can be recognised by 
the fact that the timer is reset. 
 
5.0 Power supply 
The unit is powered by 4 AA batteries. Any 1.5 volt types are suitable but NiCad are not as they 
only produce 1.2V. If rechargeable batteries are required rechargeable alkaline can be used. An 
external DC adapter can also be used. This should be 6V DC and fitted with a 3.5mm jack plug. It 
should be wired with the tip positive. Inserting the plug disconnects the internal batteries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.0 RS232 Interface commands. 
When the RS232 interface is fitted the following commands are available 
 
Command  Description  Response 
 

*@   Read Unit ID  Model number, Firmware 
      version and serial number.  
      Eg. SY021,V3.6s, 1234cr 
 



*C   Clear Log  If Logger is fitted;    
     ‘Y’ if successful 

      ‘N’ if unread data 
      if no logger fitted; ‘?’ 
 
*D   Dump logger  If logger fitted; 
      Transfer logger data in CSV 
      Spreadsheet format. 
      If no logger fitted ‘?’ 
 
*M   Logger memory Reports size of data logger memory  
      eg. 032 indicates 32k logger 
            000 indicates no logger 
  
*H   Define Header  Allows a header of up to 50 
      characters to be programmed. 
      After *H type the heading, ending 
      with cr. Batch tickets and data 

      downloads will contain the header 
      at the top.  

*R1 Read Channel 1 Sign symbol followed by a 5 digit 
   value decimal point as appropriate 
   eg; +12.345cr 
 

*R2   Read Channel 2 As R1 but for channel 2. 
 

*T1   Tare Channel 1 Zero the reading on Channel 1 
   When done replies with cr, 
 

*T2   Tare Channel 2  As T1 but for Channel 2 
 
 
 
 

7.0 Instument calibration 
For automatic calibration using mV/V and full scale values, the instrument uses a set of calibration 
values stored in its non-volatile memory. There are 4 values, 1 for each for the 2.25mV/V and 
4.5mV/V ranges for each channel. Each value is a 3 digit number which is nominally 500 which 
can be adjusted up or down, each step equating to a 0.01% change. To access these values 
press CAL  but then instead of entering the PIN, press CAL, 2, ENT, 1. 
The display will then show 
 'Calibration Mode' 

 'Ch1 Rng2mV/V ---' 

Pressing ENT will display the current value. Pressing ENT again will allow a new value to be 
entered or pressing CAL will move on the next value. 
The values are: 
 'Ch1 Rng2mV/V ---' Refers to input channel 1, 2.25mV/V range 

 'Ch1 Rng4mV/V ---'      “      “     “           “      1, 4.5mV/V range 

 'Ch2 Rng2mV/V ---' Refers to input channel 2, 2.25mV/V range 

 'Ch2 Rng4mV/V ---'      “      “     “           “      2, 4.5mV/V range 
All 4 values are shown, whether or not the 2

nd
 input channel is fitted. 

Example. 
A calibrated loadcell is available with an output of 2.012mV/V at 100kg. 
The loadcell is connected to channel 1 of the SY021 and automatic calibration mode is selected. 
The given values of 2.012mV/V and 100kg are entered using the 2.25mV/V range and selecting 2 
decimal places. When tested the displayed weight is found to be 0.03% high. The current value of 
Ch1 Rng2mV/V is found to be 512, press ENT and change this to 515. The re-enter the calibration 
figures of 2.012mV/V, 100kg. The weight should now be correct. 
 
 


