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Maintaining message synchronization with
L647x. L648x. and PowerStepn0l1 services

By Dennis Nolan

Main components

L6470, L6472 Fully integrated microstepping motor driver with motion engine
and SPI

L6474 Fully integrated microstepping motor driver

L6480, L6482 Fully integrated microstepping motor controller with motion

engine and SPI

powerSTEPO1 System-in-package integrating microstepping controller and 10
A power MOSFETSs

Purpose and benefits

The family of devices receive commands over a simple SPI interface. However, since
different commands have a different number of data bytes associated with them, care must
be taken to keep the communications synchronized. In noisy environments or when other
errors occur, the communication could lose synchronization and cause improper operation
of the system. This document describes a way to restore the synchronization in the
communication.

Description

The L6470 and L6480 families of stepper motor drivers and the PowerStep01 share a
similar communication and command structure that receives commands and data over an
SPI interface and returns requested status and data via the same interface. The command
protocol is simple, with each message consisting of a command byte (op code) followed by
0, 1, 2, or 3 data bytes.

While the data sheets for the respective parts are clear as to the number of data bytes
which are to be sent with any given command, a mistaken interpretation is certainly
possible. Consider the case where the controller sends an absolute GOTO command but,
mistakenly, sends only two post bytes of data instead of three. This portends disaster on a
grand scale! The next byte that is sent will be intended as the “op code” of a new
command but it will be interpreted (and rightly so) by the device as the third data byte of the
previous command. Now things get really bad. The next byte is intended as the first data
byte of the new command but will be interpreted as a new command. The system will now
continue to interpret data as commands, commands as data, and all other possible

February 2016 DTO055 Rev 1 1/4

"l WWw.st.com



combinations. This is not a good situation! Random luck may allow the system to re-
establish a proper "message sync", but there are no guarantees.

A well-designed system will never make this mistake. But, any system has to tolerate
electrical noise and other disturbances. It is not difficult to imagine that, in the life of a
typical system, such disturbances could cause the system to go into this same “out of
message sync” situation.

However, if the system has a little idle time where there is no command or data being sent
to the device, the controller can periodically send a sequence of three NOP commands (a
single command byte of 0x00 with no data bytes) during these idle times. This will, if
required, reset the command synchronization.

The longest device command string includes one command byte and three data bytes.
Therefore, the possible states of the device command interpreter are:

a. Waiting for a command

b. Waiting for the first data byte

c. Waiting for the second data byte
d. Waiting for the third data byte

If the device was waiting for a command (message sync is intact), then it will just receive
three consecutive NOPs and everything will continue to operate normally. If it was waiting
for one, two, or three data bytes, it will interpret the NOPs as one, two or three bytes with
values of zero. If it needs less than three data bytes, the leftover bytes will just be
interpreted as NOP commands, which do nothing.

In any case, the device will emerge from receiving the string of three 0x00 bytes always in
“message sync”. This can be considered as a system re-sync and, if your system allows
you to do it, some fairly cheap insurance. It is certainly a good idea to send this sequence
whenever the device is being re-initialized and, if the sequence can be sent periodically
during normal operation, so much the better.
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Support material

Documentation

Datasheet

: L6470, Fully integrated microstepping motor driver with motion engine and SPI

Datasheet

: L6472, Fully integrated microstepping motor driver with motion engine and SPI

Datasheet

: L6474, Fully integrated microstepping motor driver

Datasheet

: L6480, Fully integrated microstepping motor controller with motion engine and SPI

Datasheet

: L6482, Fully integrated microstepping motor controller with motion engine and SPI

Datasheet
power MOSFETs

: powerSTEPO1, System-in-package integrating microstepping controller and 10 A
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes,
corrections, enhancements, modifications, and improvements to ST products and/or to this
document at any time without notice. Purchasers should obtain the latest relevant
information on ST products before placing orders. ST products are sold pursuant to ST’s
terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST
assumes no liability for application assistance or the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall
void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the
property of their respective owners.

Information in this document supersedes and replaces information previously supplied in
any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved
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