
APPLICATION NOTE

ATA5577 Performance Test with Various
Antenna Coil Q-factors

ATA5577
Description

In contrast to other transponder types, the ATA5577 enables the operation of high Q-anten-
nas without interference to the gap detection in write mode. 

This is possible as the ATA5577 executes an active damping of the Analog Front End 
(AFE) during write operation.

Based on an ISO card antenna shape as shown in the Figure 1-1, the investigation identify 
whether the R/W performance can be improved by using antenna coils with higher Q-fac-
tors than the typically used values (Q = 5 to 20). 
9133B-RFID-07/15



1. Measured Read/Write Performance Basing on ATAK2270 RFID Base Station

Settings used:

Mode: Basic, no AFE-option
Coding: Manchester
Data rate: RF/32
ID code length: 128 bits
Signature: Sequence Terminator
R/W Timing: Default

Figure 1-1. Coil Outer Size 68 mm  40 mm 

Table 1-1. Target Coil Inductance for M1330 Chip Version (330pF ±3% on Chip)
L = 4.90mH at 125kHz

Coil Model No. Inductance Q-factor Read Distance Write Distance

0 4.86mH 13.4 19cm 17cm

1 5.12mH 34.2  21cm 22cm

2 5.04mH 55 22cm 28cm

3 5.14mH 82 21cm 31cm

Table 1-2. Target Coil Inductance for M1250 Chip Version (250pF ±3% on Chip)
L = 6.48mH at 125kHz

Coil Model No. Inductance Q-factor Read Distance Write Distance

4 6.4mH 13.7 19cm 22cm

5 6.6mH 38.8 20cm 29cm

6 6.6mH 63 21cm 30cm

7 6.5mH 75 20cm 30cm
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2. Conclusion

The higher Q-factor of the antenna coils show an enlarged read and write distance for both target inductance values. 
Obviously the lower impedance of the high Q antenna coils leads to a gaining of the tag supply and hence also to a better 
write performance. 

Moreover, the tests indicate, that the read performance drops again if a maximum Q-value is exceeded. 

According these measurements, the ATA5577 allows antenna coil Q-factors up to about Q = 50. However, the suggestion is 
independent of the feasibility and economy of coil manufacturing. Common production limits of ISO card antenna coils have 
Q-factors up to 40.

Remark:

A further improvement of the read-distance could be achieved for most applications by using an optimal setting of the AFE 
register. 

Therefore, configure the AFE- Option register via block3, page1 as follows:

● Clamp voltage = high (9V)

● Modulation voltage = low (1V) 

3. Revision History

Please note that the following page numbers referred to in this section refer to the specific revision mentioned, not to this 
document.

Revision No. History

9133B-RFID-07/15 Put document in the latest template
3ATA5577 Performance Test [APPLICATION NOTE]
9133B–RFID–07/15



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

© 2015 Atmel Corporation. / Rev.: 9133B–RFID–07/15

Atmel®, Atmel logo and combinations thereof, Enabling Unlimited Possibilities®, 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://plus.google.com/117391618085377601886/posts
https://twitter.com/Atmel
http://www.linkedin.com/company/atmel-corporation
http://www.youtube.com/user/AtmelCorporation
https://www.facebook.com/AtmelCorporation
http://en.wikipedia.org/wiki/Atmel
www.atmel.com
www.atmel.com

	Description
	1. Measured Read/Write Performance Basing on ATAK2270 RFID Base Station
	2. Conclusion
	3. Revision History

