[image: image1.png]


Qi Application note

Interfacing to the Qi Matroller platform

The following topics deal with interfacing your application to a Qi Matroller. This Application note attempts to highlight and explain some but not all of the aspects of interfacing to the Qi. 

Reference’s:


Sharedat.doc

(document listing all Shared Data variables within a Qi Matroller)

Apc_Mesg.doc
(document detailing the communications interface of the Qi M)

A16506600A.pdf
(official Qi Matroller technical manual)
Qi Technical Manual 
(same as A16506600A)
These documents are available for downloading from:  ftp://ftp.usa.mt.com/pub/indmkg/Qi FTP Support Site/
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Ready to Start a Feed ??
A question that is often asked is, how do I know that the Qi is ready to accept a Start Feed command ?
Answer:

Within the cyclic data being read from the Qi are a number of status bits. If they are in the correct state you can be 99% sure that the Qi will accept a Start Feed command. What about the 1%? Well the command may be invalid ie you are asking the impossible or the command may be part of an Overlapping Feed sequence, which means the actual start is delayed until the sequence is completed.
In the second byte of the cyclic (scheduled) channel data sub block there are 8 status bits labeled as follows:

0 “PAC Data Integrity Bit” alternates polarity every 5 seconds.

1 “Instrument Data Integrity OK “

2 “Scale Over Capacity”

3 “Scale Under Zero”

4 “Scale Motion”

5 “Material Transfer Cycle Active”

6 “Final Control Element Output”               

7 “Waiting for Controller to Acknowledge Last Material Transfer/Hand Add complete”
In addition to these bits there is one more in the next word following. It is the 3rd bit and is labeled “Manual/Not Auto mode” This bit should be 0

NOTE: these 8 status bits exist for each channel !
If these bits are in the state listed below you can be 99% sure that the Qi is OK to start feeding

PAC Integrity bit

don’t care

Instrument Data Ok

ON

Scale over capacity

OFF

Scale under zero

OFF

Scale in motion

OFF
Material transfer active
OFF

FCE output


OFF

Waiting for “Ack”

OFF

Manual/Not Auto-Mode
OFF

(bit 3, next word)
NOTE: if the Waiting for Ack bit is ON your application must send an Ack Command (4)

NOTE: Your application should also be monitoring the toggling of the PAC integrity bit. If this bit stops toggling you should stop feeds for that channel and also stop any “Start Feed” commands from being sent.
Time interval between sending commands to the Qi Matroller

Question:
What is an acceptable time delay between sending commands to a Qi Matroller

Comment:

The time a Qi takes to act on a command and prepare a response varies. If the final destination of the command is local to the bridge Qi then the Qi will have a response ready in about 60 mS. 

If the final destination is a flow meter on a remote Qi then the response could take as long as 350 mS as it has to be routed to another Qi etc. These hops all add overhead.

A distinction between a scale and flow meter is made as a scale will always respond quicker due to it being a higher priority task.
Answer:

After sending a command we would recommend waiting for about 70 to 80 mS before reading the command response. HOWEVER you must make sure that if you get a response number 6 (Command Not Complete – Request status again after a short delay ) your application must then go into a loop. Wait for 80 mS and read again etc etc. Until you get a valid response (not a 6) Obviously this loop must have a finite number of iterations!

Matching the Command sent with the Response read
Question:

Once a command is sent to a Qi, it is recommended that you then read what the Qi had to say about the command that you just sent! It may not have liked the command
.

But how do you know whether you are reading the current command’s response or the previous command’s response?

Answer.

The first four fields of the response contain the first four field of the command. These four fields should be compared with each other. Then, only once you see a match do you update the command response to the relevant command.

Getting out of Synchronization (Lockstep)
Practical experience has shown us that it is possible for the main PLC/Controller application to get out of Sync with the Qi Matroller.

What typically happens is that the Controller application is stepping through a sequence of events. At sequence step x it sends a “Start Feed” to the Qi and then moves on to step x + 1. However, should the Qi reject the command for whatever reason then the application is now in step x + 1. Which is now out of sync with the Qi which is now waiting for another “Start Feed” command, which can only be issued by the application when it is in step x.

Care must be taken to ensure that the application can recover and go back to step x when the Qi rejects the “Start Feed” command.

If the command was rejected due to an excessive movement of the scale, then in all likely hood the Qi will accept the next Start Feed command. Unless of course a mixer has become unbalanced and the scale is subject to excessive vibration. In this case the cause must be fixed.

If the command was rejected due to an invalid parameter, such as a too large or too small a target value, or an incorrect Material Path. Then the application should go back to step x and the operator must be given the opportunity to repair the command.
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