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The PiC900 assigns priorities to the servo interrupt, any tasks that are to be run, and the background scan as follows (the priorities are listed from highest priority to lowest):





Servo Interrupt


Servo Tasks


Hardware Interrupt Tasks


System Time Tick Tasks


Ladder Scan





The servo software has the highest priority.  The next priority is tasks that are associated with the servo time tick.  Next is any tasks that are enabled from a discrete input with hardware interrupt capability (first input of each group on a discrete input module or the fast input on a feedback module).  The next priority is any tasks that are run from the system tick tick (multiples of 10 milliseconds).  Scanning the ladder program is the lowest priority.





A task of lower priority will not interrupt a task of higher priority.  For example, if a hardware interrupt occurs in the middle of a servo interrupt, it’s task will not execute until the servo interrupt is through. 





The actual time it takes for a task to execute is dependent on what ladder the user has written for the task.  In general, we recommend that tasks be used sparingly, and that they be made as short as possible.  





Some actual measurements of scan time were made with a PiC900 16mhz processor and a base ladder that had a scan time without any tasks of 9.97 ms.  A task was added that executed every 4 ms.  The only network in the task was a horizontal wire.  The scan time increased to 10.12 ms.  The previous task was removed, and a different task added that executed every 4 ms.  This task had 100 networks, each with a single contact to a single coil.  The scan time increased to 10.80 ms.  The previous task was removed, and a different task added that executed every 4 ms.  This task also had 100 networks, each with a single ADD function that had DINT variables at two inputs, and the output.  The scan time increased to 12.67 ms.





Below are some examples of the effects of adding a task to a ladder that takes 10 ms to scan without any servos or tasks added to the system.  For each case, there is a table and a drawing to describe the sequence of events when tasks are added to a system.


�
Case 1:  A ladder without servos or tasks takes 10ms to complete its scan.  What is the effect of adding 4 axes of servo, updated at 4ms using a PiC9/90/900 16mhz processor?





Every 4ms, the servo software will run to control the axes.  In a PiC900 or PiC90 Turbo processor, it takes approximately 0.3 ms to update each axis.  (This can vary from 0.21 ms to over 0.4 ms depending on the move type that the axis is running).  If there are 4 axes, it takes 4 * 0.3 ms = 1.2 ms to update the servos out of every 4ms period.  Out of every 4 ms time period, 1.2 ms will be spend updating the servos, and the rest of the time (2.8 ms) will be spent scanning the ladder.





The table below lists what is shown on the drawing for Case 1.  In the leftmost column the item that is executing (scan, servo update, task, etc.) is listed.  In the next column, the amount of time it takes that particular item to execute is listed.  In the third column is a running total of the amount of time that has been spent actually scanning the ladder.  When this amount accumulates to 10 ms, one complete scan of the ladder will have been made.  In the last column, the total elapsed time is listed.  This column will show the increase in total scan time due to adding tasks.





Item Executing�
Time Spent


Executing Item�
Total Time Spent Scanning Ladder (milliseconds)�
Total Scan Time (milliseconds)�
�
Servo�
1.2�
0�
1.2�
�
Scan �
2.8�
2.8�
4.0�
�
Servo �
1.2�
2.8�
5.2�
�
Scan �
2.8�
5.6�
8.0�
�
Servo �
1.2�
5.6�
9.2�
�
Scan�
2.8�
8.4�
12.0�
�
Servo�
1.2�
8.4�
13.2�
�
Scan�
1.6�
10.0�
14.8�
�



In this case, the time it took to scan the entire ladder when the servos were running increased from 10 msec to 14.8 msec.


�
CASE 1 - 10ms scan without servos


Add 4 servo axes updated at 4ms in Turbo PiC9/90/900





Key:





�Servo Update:





�����������Background Scan:
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�
Case 2:  Now add a user-written servo task to Case 1.  The servo task takes 0.3 ms to execute.





Every 4ms, the servo software will run to control the axes.  In a PiC900 or PiC90 Turbo processor, it takes approximately 0.3 ms to update each axis.  (This can vary from 0.21 ms to over 0.4 ms depending on the move type that the axis is running).  If there are 4 axes, it takes 4 * 0.3 ms = 1.2 ms to update the servos out of every 4ms period.  Out of every 4 ms time period, 1.2 ms will be spend updating the servos, 0.3 ms will be spent executing the servo task, and the rest of the time (2.5 ms) will be spent scanning the ladder.





The table below lists what is shown on the drawing for Case 2.  In the leftmost column the item that is executing (scan, servo update, task, etc.) is listed.  In the next column, the amount of time it takes that particular item to execute is listed.  In the third column is a running total of the amount of time that has been spent actually scanning the ladder.  When this amount accumulates to 10 ms, one complete scan of the ladder will have been made.  In the last column, the total elapsed time is listed.  This column will show the increase in total scan time due to adding tasks.





Item Executing�
Time Spent


Executing Item�
Total Time Spent Scanning Ladder (milliseconds)�
Total Scan Time (milliseconds)�
�
Servo�
1.2�
0�
1.2�
�
Task�
0.3�
0�
1.5�
�
Scan �
2.5�
2.5�
4.0�
�
Servo �
1.2�
2.5�
5.2�
�
Task�
0.3�
2.5�
5.5�
�
Scan �
2.5�
5.0�
8.0�
�
Servo �
1.2�
5.0�
9.2�
�
Task�
0.3�
5.0�
9.5�
�
Scan�
2.5�
7.5�
12.0�
�
Servo�
1.2�
7.5�
13.2�
�
Task�
0.3�
7.5�
13.5�
�
Scan�
2.5�
10.0�
16.0�
�



Adding the 0.3 ms servo time tick task increased the scan time from 14.8 to 16.0 ms.


�
CASE 2 - 10ms scan without servos or tasks


Add 4 servo axes updated at 4ms and 300 usec servo task in Turbo PiC9/90/900





Key:





����Servo Update:


�


Servo Task:





����������Background Scan:





����������������������������������





















































�
Case 3:  A ladder without servos or tasks has a scan time of 10 ms.  A hardware interrupt task occurs approximately every 2 ms, this task taskes 0.4 ms to execute.





The hardware interrupt occurs every 2 ms, and takes 0.4 ms to execute.  This means that out of every 2 ms time period, 0.4 ms will be spent doing the hardware interrupt task, and 1.6 ms will be spent scanning the ladder.





The table below lists what is shown on the drawing for Case 3.  In the leftmost column the item that is executing (scan, servo update, task, etc.) is listed.  In the next column, the amount of time it takes that particular item to execute is listed.  In the third column is a running total of the amount of time that has been spent actually scanning the ladder.  When this amount accumulates to 10 ms, one complete scan of the ladder will have been made.  In the last column, the total elapsed time is listed.  This column will show the increase in total scan time due to adding tasks.





Item Executing�
Time Spent


Executing Item�
Total Time Spent Scanning Ladder (milliseconds)�
Total Scan Time (milliseconds)�
�
Task�
0.4�
0�
0.4�
�
Scan �
1.6�
1.6�
2.0�
�
Task�
0.4�
1.6�
2.4�
�
Scan �
1.6�
3.2�
4.0�
�
Task�
0.4�
3.2�
4.4�
�
Scan�
1.6�
4.8�
6.0�
�
Task�
0.4�
4.8�
6.4�
�
Scan�
1.6�
6.4�
8.0�
�
Task�
0.4�
6.4�
8.4�
�
Scan�
1.6�
8.0�
10.0�
�
Task�
0.4�
8.0�
10.4�
�
Scan�
1.6�
9.6�
12.0�
�
Task�
0.4�
9.6�
12.4�
�
Scan�
0.4�
10.0�
12.8�
�



Adding the 0.4 ms hardware interrupt task increased the scan time from 10 to 12.8 ms.


�
CASE 3 - 10ms scan without tasks


Add 400 usec hardware interrupt task every 2 ms





Key:





�Hardware Interrupt Task:





��Background Scan:





���������������������������������������������������������������






























































�
Case 4:  In a system with a base scan time (without servos or tasks) of 10 ms, add 4 axes of servo at 4 ms update, a servo task of 0.3 ms, and a time tick task of 0.5 ms that executes every 10 ms.





Every 4 ms, the servo software will run to control the axes.  In a PiC900 or PiC90 Turbo processor, it takes approximately 0.3 ms to update each axis.  (This can vary from 0.21 ms to over 0.4 ms depending on the move type that the axis is running).  If there are 4 axes, it takes 4 * 0.3 ms = 1.2 ms to update the servos out of every 4ms period.  Out of every 4 ms time period, 1.2 ms will be spend updating the servos, 0.3 ms will be spent executing the servo task, and the rest of the time (2.5 ms) will be spent scanning the ladder, unless a time tick task occurs.





The table below lists what is shown on the drawing for Case 4.  In the leftmost column the item that is executing (scan, servo update, task, etc.) is listed.  In the next column, the amount of time it takes that particular item to execute is listed.  In the third column is a running total of the amount of time that has been spent actually scanning the ladder.  When this amount accumulates to 10 ms, one complete scan of the ladder will have been made.  In the last column, the total elapsed time is listed.  This column will show the increase in total scan time due to adding tasks.





Item Executing�
Time Spent


Executing Item�
Total Time Spent Scanning Ladder (milliseconds)�
Total Scan Time (milliseconds)�
�
Servo�
1.2�
0�
1.2�
�
Servo Task�
0.3�
0�
1.5�
�
Time Tick Task�
0.5�
0�
2.0�
�
Scan�
2.0�
2.0�
4.0�
�
Servo�
1.2�
2.0�
5.2�
�
Servo Task�
0.3�
2.0�
5.5�
�
Scan�
2.5�
4.5�
8.0�
�
Servo�
1.2�
4.5�
9.2�
�
Servo task�
0.3�
4.5�
9.5�
�
Scan�
0.5�
5.0�
10.0�
�
Time Tick Task�
0.5�
5.0�
10.5�
�
Scan�
1.5�
6.5�
12.0�
�
Servo�
1.2�
6.5�
13.2�
�
Servo Task�
0.3�
6.5�
13.5�
�
Scan�
2.5�
9.0�
16.0�
�
Servo�
1.2�
9.0�
17.2�
�
Servo Task�
0.3�
9.0�
17.5�
�
Scan�
1.0�
10.0�
18.5�
�



The addition of the servos, servo task, and time tick task increased the scan time to 18.5 ms.


�
CASE 4 - 10ms scan without servos or tasks


Add 4 servo axes updated at 4ms, 300 usec servo task and 500 usec time tick task which runs every 10 msec in Turbo PiC9/90/900





Key:





����Servo Update:


�


Servo Task:





���������Background Scan:





�Time Tick Task :


����������������������������
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