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This data sheet covers using the MR-HENC Absolute encoder to generate a 3600 Ring 
counter for use with Rotary indexing table type applications. 
 
MR-HENC Absolute Serial Encoder 
 
The MR-HENC Absolute Serial Encoder has a resolution of 16384 Pulses Per Revolution. 
(ppr). It’s Maximum permissible speed is 4300 Revolutions Per Minute. (rpm) 
 
This Encoder is designed to be used with the Serial Encoder input module detailed below: 
 
86729 MR-HENC Synchronous encoder unit 
140584 Q172EX Serial ABS encoder interface (MR-HENC) x 2 - Tracking inputs x 2 
 
The Value of the external encoder can be monitored and used both in the Mechanical System 
editor and also the SFC programming environment, however the Virtual Mode Operating 
System (SV22) must be used. 
 
More than one external encoder can be utilised, a maximum of 8 for the Q172(H)CPU and 12 
for the Q173(H)CPU.  
 
The Monitor Data for each encoder is shown: 
 

 
 
 
The Device we need to consider for the 3600 Ring counter is D1120 (For the first encoder).  
 
D1120 will store the current value of the Encoder as detailed overleaf: 
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As can be seen, D1120 has a Ring value of -2147483648 to 2147483647 which will not give 
us a 0 to 3600 value suitable for a rotary indexing table type application. 
 
In order to overcome this we need to make some calculations in the Motion CPU using the 
SFC Programs: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If we break down the simple example program above into the 3 individual steps: 
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Step 1: 
 

 
 
Here the important instruction is the Remainder Instruction, %. This instruction divides the 
contents of D1120 (The Encoder Current Value) by the resolution of the Encoder, in this case 
16384, and stores the Remainder in the Number Register 2 as a 32 bit word. (The L signifies 
Long, or 32 bit). 
 
Another example of the remainder instruction taken from the SFC Programming manual: 
 
 
 
 
 
 
 
 
 
 
 
The next process is a Y/N Transition. If the Contents of #2L are less then zero the Transition 
will shift downwards in the normal way, however if the contents of #2L are greater than zero 
the Transition will shift to the right hand side connection step: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
So, let us assume the value of #2L was greater than zero first, therefore the right hand 
side connected step will be executed: 
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Step 2: 
 
 
 
 
 
 
 
 
Here the following instructions are used: 
 
LONG() 
FLOAT() 
* (Multiplication) 
/ (Division) 
 
Let us start by explaining each instruction: 
 
LONG(S) 
 
The Data specified with (S) is converted into a signed 32-bit Integer value. The Data range of 
(S) is -2147483648 to 2147483647. 
 
When (S) is a 64-bit floating-point type, its fractional portion is rounded down 
before conversion is made. 
 
Example taken from SFC Programming manual: 
 
  
 
 
 
 
 
 
 
 
 
FLOAT(S) 
 
The data specified with (S) is converted into a signed 64-bit floating-point value. 
 
Example taken from SFC Programming manual: 
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(S1)*(S2) (Multiplication) 
 
The data specified with (S1) is multiplied by the data specified with (S2). 
 
When (S1) and (S2) differ in data type, the data of the smaller data type is converted into that 
of the greater type before operation is performed. 
 
Examples taken from SFC Programming manual: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(S1)/(S2) (Division) 
 
The data specified with (S1) is divided by the data specified with (S2). 
 
When (S1) and (S2) differ in data type, the data of the smaller data type is converted into that 
of the greater type before operation is performed. 
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Examples taken from SFC Programming manual: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Therefore in our F1 Program the following occurs: 
 
1. #2L is converted to a 64-bit floating point data type with the Float instruction. 
 
2. #2L is Multiplied by 360 and the answer divided by 16384 
 
3. The result of the above calculation is converted into a 32-bit Integer value and is stored in      
    #4L 
 
 
 
Now, let us consider the process if the value of #2L was less than zero, therefore the 
connected step below will be executed: 
 
 
 
 
 
 
 
 
Here 2 addition instructions are used: 
 
- (Subtraction)  
ABS() 
 
Let us start by explaining each instruction: 
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(S1)-(S2) (Subtraction) 
 
The data specified with (S2) is subtracted from the data specified with (S1). 
 
When (S1) and (S2) differ in data type, the data of the smaller data type is converted into that 
of the greater type before operation is performed. 
 
Example taken from SFC Programming manual: 
 
 
 
 
 
 
 
 
 
 
 
 
 
ABS() 
 
The absolute value of the data specified with (S) is found. 
 
Example taken from SFC Programming manual: 
 
 
 
 
 
 
 
 
 
 
Therefore in our F0 Program the following occurs: 
 
1. #2L is converted to a 64-bit floating point data type with the Float instruction. 
 
2. #2L is Multiplied by 360 and the answer divided by 16384 
 
3. The result of the above calculation is converted into a 32-bit Integer value 
 
4. The ABS instruction is executed on the 32-bit Integer value found above and its absolute   
    value is determined 
 
5. The Absolute Value determined above is subtracted from 360 and the result is stored in #4L 
 
In both cases, irrespective of which branch is followed the Pointer PO then repeats the 
calculation continuously, resulting in a 360 degree ring counter being available in the Number 
Register #4L. 
 


