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Description: Information on how to tune the DeviceNet network using the Proface 
DeviceNet Master Products. 
 
 
Affected Products: 
 
 -  Logitouch Type-D, and GLC DeviceNet Master backpack 
 
Problem: 
DeviceNet requires some tuning of timing parameters on the network to achieve the 
best performance.  In some cases nodes may even get logged off by timing problems. 
  
 
Solution: 
This Application Note discusses a number of things that can be done to make sure a 
network and all it’s nodes operate smoothly as intended. 
There are three issues that require consideration: 
I. Mac ID allocation to slaves 
II. Communication methods used 
III. Setting of the Expected Packet Rates, and the Production Inhibit Timer 
IV. Baud Rate Setting 
 
I. Mac ID allocation to slaves: 
A typical DeviceNet system has the master at 0 or a very low MacID, and the slaves at 1 
through 63 above that.  The reason for this choice is that the lowest MacID’s get the 
highest priority access to the network.  In fact, if a network is poorly tuned, and has a 
high bandwidth usage level, a slave at address 63 could possibly never get a chance to 
communicate with the master because it would keep getting kicked off the bus by other 
lower MacID devices. 
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Some things to do about this: 
a) Put slaves with more critical data at lower MacID’s 
b) Put slaves with shorter timeout settings at lower MacID’s 
c) Reduce the load on the network overall so that there will always be a chance for 

every device to talk on the bus. 
d) Try to put slaves with larger volume of data at higher MacID positions. 
 
II. Communication Methods Used 
DeviceNet provides four communication methods to be used in various situations.  
These can be used to reduce network load, thus allowing better access to the bus for all 
slaves.  A discussion of each is given below: 
1. Polling 
Polling is the easiest to understand.  The host sends a request to each slave in turn, and 
each slave responds with the requested data .  Although very straightforward, this has 
the highest overhead since the master sends a packet out for every one that comes in. 
 
2. Bit Strobed 
Bit strobe has the ability to synchronize all slaves to a single outgoing packet from the 
master.  It also reduces the overhead of a polling packet for every slave.  The single 
packet sent out to all slaves from the master contains one bit for each node in the 
network (64).  When each slave receives this packet it sends back data if it has 
something to send. It only provides for input to the master, unless there is a use for the 
single bit as an output. 
 
3. Change of State (COS) 
COS also removes the overhead involved in polling each slave.  Any slaves set up for 
COS will send data whenever their data changes.  This can reduce a master polling 50 
times per second down to 1 packet per second when the actual data changes.  COS is 
handled on the slave itself.  If during the timeout period (set using the EPR for this 
slave), no data has changed, COS will also send a packet to confirm the current state. 
 
4. Cyclic 
Cyclic is similar to COS in that it sends packets without any trigger from the master.  
However Cyclic only sends based on a fixed timer.  Any slave configured this way, 
sends one set of data each time the timer times out.  This reduces the times per second 
the data is sent, and removes the overhead of the Master polling to trigger the info. 
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III. Setting the EPR and PIT values 
In the previous section we talk about the general values of each communication 
method.  Here we’ll point out the specific types of settings and the timing related 
approaches which will improve the network performance. 
 
EPR and PIT values work on the slave or the master to throttle the throughput of 
packets to/from each slave.  By setting these to higher millisecond values, you slow 
down the packet rate on that particular slave.  The overall approach is to set them as 
high as you can without slowing down the network response of your equipment to 
below an acceptable rate.  For example, if the data in one slave only updates at 1 second 
intervals, set it to report on 0.5 second intervals between packets/queries.  This still 
gives a reasonable accuracy on timing for that information, while keeping the network 
bandwidth available for other slaves on the network. 
 
For Polled Slaves 
The PIT dictates how often the master will poll the slave for information.  If you set a 
PIT of 50 milliseconds, you’ll get about 20 send cycles/second to that slave.  The EPR is 
only used as a time-out value here.  If the timer in the slave, which is set to 4xEPR, 
expires without communication from the master, the slave will go into timeout mode. 
 
For Bit Strobed Slaves 
In this case there must be a single rate used for all Bit Strobed Slaves at once.  Therefore, 
the lowest speed PIT is taken, and that is used as the Bit Strobe rate for all Bit strobe 
slaves.  The master handles this timing.  For example, if you have three bit-strobe slaves 
one which is set to 20 msec, another set to 40msec and yet a third which is set to 
500msec, then all three will be polled at the 500msec rate.  The EPR again is only used as 
a time-out error indicator.  It is written into the slave and if 4xEPR expires without the 
slave receiving contact from the master, it goes into time-out mode.  (Flashing green or 
flashing red Network status LED) 
 
For COS Slaves 
COS sends data when the slave’s Input data changes.  However, it sends one set of data 
after the passage of 1x EPR time just to confirm status with the Master.  So if the EPR 
written to the slave is 500msec’s, then every 500 msec’s that slave will send data unless 
it has already sent due to change of data. 
Overall network data volume can be reduced by setting the EPR to a higher value on a 
COS slave. 

 



 
       OPERATOR INTERFACE PRODUCTS 
       APPLICATION NOTE 

 

 

PIT is also used in COS slaves to stop chattering data points from overwhelming the 
network bandwidth.  Setting the PIT will stop this slave from sending new data until 
the PIT has expired.  Thus if you set the PIT to 20msec’s, even though the data may 
have changed 3 times since the last send, it will not send anything to the master until 
after 20msec’s have passed.  This is handled in the slave.  The master ignores the PIT in 
this case, but simply sets it in the slave. 
 
For Cyclic Slaves 
Cyclic slaves are similar to COS except that they do not send data to the master when 
data changes.  Cyclic only sends when the Trigger Timer expires.  This timer is set in the 
slave and the slave counts for 1x EPR period before sending the next data set.  PIT has 
no affect. 
 
IV. Baud Rate Setting 
Last, but not least, if you are running your network at 125Kbaud, and running out of 
bandwidth, try 250K, or 500K.  Some devices do not handle 500K well, but most will 
handle at least 250K.  This will give more packets per second potential.  If you do, watch 
your data cable lengths. 
 
Conclusion 
So in general, to reduce bandwidth usage, if a slave supports COS it is best to use it.  If 
you must use a polled slave, set its PIT to a higher value to slow down the number of 
polls per second that slave.  With COS slaves make sure to set the PIT to limit the top 
frequency of data that can be sent.  More details about these capabilities can be found in 
the ODVA’s DeviceNet Specification.  (see www.odva.org) 
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