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Technical note

Use of the configurable device address register in CMOSF9V EEPROM product

Introduction

This technical note is intended to provide guidelines for using the configurable device address (CDA) register for the products
listed in Table 1.

New high density of EEPROM (electrically erasable programmable read-only memory) devices are manufactured with new
advanced CMOSF9V technology. They offer low power consumption, footprint optimization, configurable device address, and
software write protection.

To hook several EEPROM targets on the same I12C bus, CMOSF9V I12C EEPROMs offer a specific software mechanism for the
communication with the controller. The user, through the configurable device address register, can set a specific chip enable
address value dedicated to the I1?C address.

This technical note describes the configurable device address register and how to use and set up this CDA register assuring a
correct communication between the controller and the target.

Table 1. Applicable products

M24256E-F
M24256X-F

Standard serial EEPROM M24512E-F, M24512X-F
M24MO01E-F, M24MO1X-F
M24MO02E-F, M24M02X-F

TN1508 - Rev 1 - March 2024 www.st.com

For further information contact your local STMicroelectronics sales office.



‘_ TN1508
,l Introducing the configurable device address (CDA) register

1 Introducing the configurable device address (CDA) register

Thanks to the CDA mechanism, software programmable, the CDA register reduces the industry standard 8-pin
pinout to a 5-pin pinout. The CDA register controls the three chip enable address bits value. These bits determine
which device select code the I°C EEPROM target acknowledges.

STMicroelectronics recommends updating the CDA register exclusively in the manufacturing line. The CDA
register must be configured with the values required for the proper use of the application, then must be locked in
read-only mode and not to be touched again during the application lifetime.

Even if the default value of the CDA register corresponds to the values desired for the correct operation of the
application, STMicroelectronics strongly recommends that the CDA register is locked in read-only mode at the
output of the production line.

1.1 Correspondence between chip enable address and configurable device
address bits

Communication with the 1?°C CMOSF9V EEPROM begins with an 8-bit device address byte. As multiple target
devices can reside on the serial bus, each target device must have its own unique device address programmed in
the configurable device address register, so that the controller can access each target independently.

The first four bits contain the device type identifier, followed by three bits containing the chip enable address bits
(or the MSB address bit for density higher than 512Kbit). The ?°C CMOSF9V EEPROM responds only to the
specific device type identifiers, as shown in Table 2. Device select code.

The three chip enable bits correspond to the three configurable device address bits,C2 C1 and CO, inside the
CDA register. See Table 3. These bits must correlate with the values programmed in the CDA register. The device
responds to all valid device address byte combinations that it receives. .

Table 2. Device select code

Chip enable address (1)

Device type identifier bits R/W
Features or address bit
| Bit7 | Bie | Bits | Bita | Br3 | Bkz | Bit1 | Bko |
Memory 1 0 1 0 c2 c1@ co® R/W
Registers and identification page 1 0 1 1 C2 c1® co® R/W
1. C2,C1 and CO are compared with the value read on bits b3,b2 and b1 of the CDA register.
2. Booked for address bit A17 for 2 Mbit EEPROM density
3. Booked for address bit A16 for EEPROM in 1 Mbit and 2 Mbit density
4. Don't care bit for 2 Mbit density
5. Don't care bit for 1 Mbit and 2 Mbit density
1.2 CDA register description

The configurable device address (CDA) register is a nonvolatile 8-bit register allowing the user to define a
configurable device address (with C2, C1, CO bits) and a specific bit, named device address lock (DAL), to freeze
it definitively. Once the desired configurable device address register is set, the register can and must be
permanently locked, preventing further changes to device operation.

The CDA offers four nonvolatile bits to configure by the user:
. Three bits for setting the desired configurable address identified as Cn (') bits
. One bit to definitively freeze in read-only mode the CDA register and identified as DAL bit.

1. n=0to 2 according to the EEPROM density.
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Table 3 describes the configurable device address register:

Table 3. Configurable device address register
[ oer | ke [ bts | bra [ bka | btz [ b1 | bro |
x (N X X X c2 c1@ co® DAL

1. X=Don’t care. Read as 0
2. Don't care for EEPROM in 2 Mbit density
3. Don't care for EEPROM in 1 Mbit and 2 Mbit density

1.3 CDA register management

On power-up, the device loads the last configuration from the CDA register. The values of C2, C1 and CO
contained in this register will be the 3 bits of the chip enable address to be set in the 8-bit of the device select
code. The EEPROM will only respond ACK after the device select code if the values C2, C1 and CO match.

1.3.1 In case of chip enable address change

If the standard values C2, C1 and CO do not correspond to the values required for the application to work
correctly, the user must change the values C2, C1 and CO.

The user updates the CDA register as long as the DAL bit remains to 0, it means:
. With the DAL bit set-up to 0, the user can update the C2, C1, and CO and DAL bits as often he wants.

. After writing the C2,C1, and CO bits with the final value, STMicroelectronics strongly recommends locking
the CDA register in read-only mode. This step is carried out by programming the DAL bit to 1.

Once the DAL bit is set to 1, the CDA register update is no longer possible. It becomes permanently frozen and
protected.

1.3.2 If the chip enable address is maintained

Even if the standard values C2, C1, and CO correspond to the desired values for the proper operating of the
application, STMicroelectronics strongly recommends locking the CDA register in read-only mode. This step is
carried out by programming the DAL bit to 1.

Once the DAL bit is set to 1, the CDA register update is no longer possible. It becomes permanently frozen and
protected.

1.3.3 Information about power supply failure

Power supply loss is critical for an EEPROM device when a write instruction is issued or executed. In this case,
the current write request or internal write process in the EEPROM may not have been completed, resulting in data
corruption and inconsistency.

The user must therefore ensure that the CDA register is correctly written with the desired values for C2, C1 and
CO without interrupting the power supply while this register is being updated in the manufacturing line.

In the event of power supply loss when writing the CDA register, there is a probability of losing the value of the 7
bits (4 system bits and 3 user bits) of the device select code reserved for register addressing. In this case, the
user must plan and deploy a software routine, which makes it possible to find the correct value of the first 7 bits of
the device select code (exhaustive search).
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If several targets are on the same bus, each device must have a unique device select code (that is device type
identifier and chip enable address) to be accessed individually. See Figure 1.

The CDA register allows the user to modify, in manufacturing line, the chip enable address to give a specific I1>C
address to the CMOSF9V EEPROM.

Once the correct values of bits C2, C1 and CO have been programmed, the CDA register must absolutely be
permanently locked in read-only mode, by setting the DAL bit to 1.

In the example given in Figure 1, the CMOSF9V EEPROM is a M24512E-F and is identified as target 3.

The 8-bit device address is equal to 1010 001x.

The chip enable address is equal to 001. The corresponding bits C2,C1 and CO inside the CDA register must be
equal to (0;0;1).

The CDA register must be definitively frozen setting the DAL bit to 1 .

The final value of the CDA register corresponds to 00000011 (0x03):

Table 4. Example of CDA register value for a M24512E-F

0 0 0 0 0 0 1 1

Figure 1. Configuration of several targets on the same I°C bus
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3 Conclusion

At manufacturing step and with a software solution, the user can program the CDA register to configure a specific
chip enable address on the EEPROM device.

This software solution allows the user to:

. easily choose the desired I’C address of the EEPROM
. authorize several devices on the same I?C bus

. to avoid conflicts with other targets
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Table 5. Document revision history

15-Mar-2024 1 Initial release.

TN1508 - Rev 1 page 6/10



‘_ TN1508
,’ Contents

Contents
1 Introducing the configurable device address (CDA) register .................c.c.... 2
1.1 Correspondence between chip enable address and configurable device address bits . . ... 2
1.2 CDA register description . ... ... 2
1.3 CDA register management. . ... ... .. 3
1.31 In case of chip enable addresschange. .. .......... ... .. . . . . 3
1.3.2 If the chip enable addressis maintained . . . ........... ... ... .. .. . . .. ... 3
1.3.3 Information about power supply failure . . . ........ ... . 3
2 CDA Programming. .. ... eesenannaassseeannnnasssasssresnnnnnnnnnnssennns 4
B 0o 4 e 11T o Y 5
ReVISION NiStOry . ... o i it ettt teaa s naaassnnassnnnnarannnnnns 6
Listof tables ... i i e et ia e 8
List Of figUIeS. . ... i i i iett e ieaes s eaaaa e eaaa e naaa s 9

TN1508 - Rev 1 page 7/10



‘,_l TN1508

List of tables
List of tables
Table 1. Applicable producCts . . . . . . .. 1
Table 2. Device select code. . . . . . .. 2
Table 3.  Configurable device address register . . . . . . ... 3
Table 4.  Example of CDA register value fora M24512E-F . . . . . . . . . . 4
Table 5. Document revision history. . . . . . . .. 6

TN1508 - Rev 1 page 8/10



[— TN1508
,’ List of figures

List of figures

Figure 1. Configuration of several targets onthe same I2C bus. . . .. ... ... .. . . . .. . 4

TN1508 - Rev 1 page 9/10



‘,_l TN1508

IMPORTANT NOTICE — 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 acknowledgment.

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. For additional information about ST trademarks, refer to www.st.com/trademarks. 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.

© 2024 STMicroelectronics — All rights reserved
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