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General I2C/EEPROM Usage for the CDCE(L)9xx Family
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ABSTRACT

The CDCE(L)9xx family is a family of programmable clock generators. The devices are designed with
great flexibility to allow for customized clock solutions. To reach this flexibility the device utilizes two kinds
of memory. These are volatile registers for direct access to all device functions as well as non-volatile
EEPROM memory for storage and power up.

This note gives a quick overview on the memory organization and way the EEPROM and the registers are
working together.
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1.2

Memory Organization

Registers

The content of the registers is used to directly influence the behavior of the device. They are the only part
of the chip that can be directly accessed from the outside. For this the registers are programmable via an
12C interface.

The registers consist out of two main parts. These parts are the "generic configuration register" and the
"PLLx configuration registers". According to the number of PLLs used in the device there are 1 to 4 PLL
configuration registers.

This PLL configuration registers contain all the information important for the control a specific PLL as well
as the according post dividers, multiplexers and outputs. They occupy the address rooms from 0xnOh to
0xnFh while n is the number of the PLL.

The generic control register contains the controls that are important for the general behavior of the chip
independent of the PLL settings. It is located from the addresses 0x00h to Ox06h. Address room 0x07h to
0xOFh is unused.

Table 1. Generic Control Registers

ADDRESS OFFSET REGISTER DESCRIPTION
00h Generic Configuration Register
10h PLL1 Configuration Register
20h PLL2 Configuration Register
30h PLL3 Configuration Register
40h PLL4 Configuration Register

General Behavior
Every byte written to the registers gets active after the last bit of this byte is written.
Several special bits take care of the behavior of the registerssEEPROM itself.

These bits are: "EE Lock" (byteOx01h bit5),
"EEPIP" (byte 0x01h bit 6) and
"EE Write" (byte 0x6h bit 0).

A detailed explanation of these bits can be found below.

There is no limit in the number of times the registers can be written or read.

EEPROM
The EEPROM is used to store the information from the registers.

It has no direct connection to the other parts of the device besides the registers. The intention of the
EEPROM is to store device settings so they get not lost when the device is powered down. The
information stored in the EEPROM is loaded back into the registers on power up.

This organization of the memory enables the device to configure itself in a application where no 12C bus is
present. It also enables a quick loading of a standard configuration at power up.

The amount of write and read cycles to the EEPROM is typically greater then 1000.

An internal low frequency clock generator is used to transfer data to the EERPOM. This ensures that the
EEPROM can be accessed also if no clock reference (crystal or LVCMOS input) is active.
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Memory Handling

General

As already described above, the registers are the part of the memory system able to influence the
behavior of the device. For this it is not necessary to write every instruction into the EEPROM. Just the
configuration needed at power up should be stored there.

Special Bits for EEPROM Handling

EE Write Bit
As already mentioned the EEPROM is kind of a storage solution for the register states only.

It can be written too by setting the "EE Write" bit to "1". Just the rising edge of the EEWRITE-bit will trigger
the EEPROM write cycle. During this cycle all information stored inside the registers will be transferred
into the EEPROM. It is not possible to transmit single bits or bytes only.

The "EE Write" bit is controlling the internal EEPROM clock generator as well.

Note that this bit will not be set back automatically after the EEPROM write cycle is done, but has to be
set back manually. Otherwise the EEPROM clock generator will continue running and can impact the
performance. Also following EEPROM write cycles will fail due to the lack of a rising edge. Alternatively a
power cycle will also reset this bit.

The device will not control 12C operations during the time the EEPROM is written. Because of this it is not
recommended to make "write" cycle into the registers during this time. Doing so can result in wrongly set
bits in the EEPROM.

Therefore the "EE Write" Bit should be the last bit written in a programming sequence. This is important
for a block write operation since although this bit is the last bit in the General Purpose registers it is not
the last byte in the whole registers. Depending on the device programmed there might be one to four PLL
registers with higher addresses after the general purpose register. For this it might be beneficial to
program the PLL settings first if the settings are intended to be stored in the EEPROM.

EE PIP Bit

The "EE PIP" bit contains the status of the EEPROM programming operation. A "1" will show that the EE
write sequence is still ongoing while a "0" indicates that the EE write cycle is completed or that there is no
EE write cycle ongoing. Although writing to the registers is not recommended during an EEPROM write
cycle, read operations are permitted.

EE Lock Bit

The "EE Lock" bit is intended to protect the EEPROM against accidental altering. It will prevent the
EEPROM to be written too.

This bit is only active if it is written to the EEPROM. Writing this bit will not disrupt the current EEPROM
write cycle.
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Figure 1. General Organization of the Memory in the CDCE9xx Device Family
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps
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