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1. What has Changed

On the new family of Atmel® tinyAVR® devices (ATtiny417, ATtiny814, ATtiny816, and ATtiny817) the flash
has been included into the CPU data space. This means that it shares the same address space and
instructions as SRAM, EEPROM, and I/O registers. This data space is accessible through the use of

LD/ST instructions in assembly. Previously, on some of the older Tiny devices flash has been accessible
only through the LPM and SPM instructions. In the new tinyAVR devices the LPM instruction still exists,
but not the SPM instruction. For the LPM instruction, address 0x0000 is the start of flash, as can be seen

in the Memory map figure for LD and ST it is 0x8000.
Figure 1-1. Memory Map of New Devices
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In addition to this, writing to flash now has to happen by using the NVM controller where previously this
has been done through a combination of the Z-pointer and the SPMCTRL register.

What This Means and How to Adapt

If existing assembly code that writes to flash is to be ported from older to new tinyAVR devices, the SPM
instructions have to be replaced by ST instructions. The ST instruction will not be able to access flash
directly, but instead data will be written to the page buffer. This is similar to how it has been done
previously, but now handling page erase and page commits are handled by the NVM controller.

Where you would previously store the address to a page in flash in the Z-pointer, this is now handled by
an address register in the NVM controller. Note that the address register in the NVM controller is updated
automatically when data is written using the ST instruction. Make certain not to write data to a new page
before committing the page buffer. If this is done, the data intended to be written to the new page will be
with the data already in the page buffer with a bit-wise AND. The same will happen if data is written to the
same address twice without committing the page buffer.

Along with the addresses, the commands to erase a page or write the page buffer is now also located in
the NVM controller. The commands should now be written to the Control A register in the NVM controller.
See the Control A register in the datasheet for a list of the available commands.

These changes will make it necessary to change code written in C or assembly for older tinyAVRs for it to
work on the new tinyAVR family (ATtiny417, ATtiny814, ATtiny816, and ATtiny817).
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2. Revision History

Date Comments

42779A 11/2016 Initial document release

Atmel Atmel AVR42789: Writing to Flash on the New tinyAVR Platform Using Assembly [APPLICATION 5
NOTE]

Atmel-42789A-Writing-to-Flash-on-the-New-tinyAVR-Platform-Using-Assembly_AVR42789_Application Note-11/2016



/Itmel_ Enabling Unlimited Possibilities® numa

Atmel Corporation 1600 Technology Drive, San Jose, CA 95110 USA T: (+1)(408) 441.0311 F: (+1)(408) 436.4200 | www.atmel.com

© 2016 Atmel Corporation. / Rev.: Atmel-42789A-Writing-to-Flash-on-the-New-tinyAVR-Platform-Using-Assembly AVR42789_Application Note-11/2016

Atmel®, Atmel logo and combinations thereof, Enabling Unlimited Possibilities®, AVR®, tinyAVR®, and others are registered trademarks or trademarks of Atmel
Corporation in U.S. and other countries. Other terms and product names may be trademarks of others.

DISCLAIMER: The information in this document is provided in connection with Atmel products. No license, express or implied, by estoppel or otherwise, to any
intellectual property right is granted by this document or in connection with the sale of Atmel products. EXCEPT AS SET FORTH IN THE ATMEL TERMS AND
CONDITIONS OF SALES LOCATED ON THE ATMEL WEBSITE, ATMEL ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED
OR STATUTORY WARRANTY RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT,
CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS AND PROFITS, BUSINESS
INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF ATMEL HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES. Atmel makes no representations or warranties with respect to the accuracy or completeness of the contents of this
document and reserves the right to make changes to specifications and products descriptions at any time without notice. Atmel does not make any commitment to
update the information contained herein. Unless specifically provided otherwise, Atmel products are not suitable for, and shall not be used in, automotive
applications. Atmel products are not intended, authorized, or warranted for use as components in applications intended to support or sustain life.

SAFETY-CRITICAL, MILITARY, AND AUTOMOTIVE APPLICATIONS DISCLAIMER: Atmel products are not designed for and will not be used in connection with any
applications where the failure of such products would reasonably be expected to result in significant personal injury or death (“Safety-Critical Applications”) without
an Atmel officer's specific written consent. Safety-Critical Applications include, without limitation, life support devices and systems, equipment or systems for the
operation of nuclear facilities and weapons systems. Atmel products are not designed nor intended for use in military or aerospace applications or environments
unless specifically designated by Atmel as military-grade. Atmel products are not designed nor intended for use in automotive applications unless specifically
designated by Atmel as automotive-grade.


https://www.facebook.com/AtmelCorporation
https://twitter.com/Atmel
http://www.linkedin.com/company/atmel-corporation
https://plus.google.com/106109247591403112418/posts
http://www.youtube.com/user/AtmelCorporation
http://en.wikipedia.org/wiki/Atmel
http://www.atmel.com

	Table of Contents
	1. What has Changed
	1.1. What This Means and How to Adapt

	2. Revision History

