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Features

m 1-Mbit nonvolatile static random access memory (nvSRAM)
A Internally organized as 128 K x 8
a STORE to QuantumTrap nonvolatile elements initiated
automatically on power-down (AutoStore) or by using 12C
command (Software STORE) or HSB pin (Hardware STORE)
a0 RECALL to SRAM initiated on power-up (Power-Up
RECALL) or by I1°C command (Software RECALL)
a Automatic STORE on power-down with a small capacitor
(except for CY14X101J1)
m High reliability
o Infinite read, write, and RECALL cycles
a1 1 million STORE cycles to QuantumTrap
o Data retention: 20 years at 85 °C

m High speed I2C interfacel'!
o Industry standard 100 kHz and 400 kHz speed
o Fast-mode Plus: 1 MHz speed
o High speed: 3.4 MHz
0 Zero cycle delay reads and writes

m Write protection
a1 Hardware protection using Write Protect (WP) pin
o Software block protection for 1/4, 1/2, or entire array

m I°C access to special functions
a Nonvolatile STORE/RECALL
o 8 byte serial number

CY14C101J
CcY14B101J
CY14E101J

1-Mbit (128 K x 8) Serial (12C) nvSRAM

o Sleep mode current of 8 yA

m Industry standard configurations
o Operating voltages:
* CY14C101J: Vg =24V to 26 V
*+ CY14B101J: Ve =2.7V10 3.6 V
* CY14E101J: Vo =4.5V10 5.5V
o Industrial temperature
a 8- and 16-pin small outline integrated circuit (SOIC) package
1 Restriction of hazardous substances (RoHS) compliant

Overview

The Cypress CY14C101J/CY14B101J/CY14E101J combines a
1-Mbit nvSRAMI?! with a nonvolatile element in each memory
cell. The memory is organized as 128 K words of 8 bits each. The
embedded nonvolatile elements incorporate the QuantumTrap
technology, creating the world’s most reliable nonvolatile
memory. The SRAM provides infinite read and write cycles, while
the QuantumTrap cells provide highly reliable nonvolatile
storage of data. Data transfers from SRAM to the nonvolatile
elements (STORE operation) takes place automatically at
power-down (except for CY14X101J1). On power-up, data is
restored to the SRAM from the nonvolatile memory (RECALL
operation). The STORE and RECALL operations can also be
initiated by the user through 12C commands.

For a complete list of related documentation, click here.

Configuration

A Manufacturer ID and Product ID Feature CY14X101J1|CY14X101J2|CY14X101J3
a Sleep mode AutoStore No Yes Yes
m Low power Consumption Software STORE Yes Yes Yes
a Average active current of 1 mA at 3.4 MHz operation Hardware STORE No No Yes
a Average standby mode current of 150 A
Logic Block Diagram Serial Number
8x8
VCC VCAP
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l i Product ID
Power Control Memory Control Register
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WP —>

Notes

1. The I’C nvSRAM is a single solution which is usable for all four speed modes of operation. As a result, some /O parameters are slightly different than those on
chips which support only one mode of operation. Refer to AN87209 for more details.

2. Serial (I12C) nvSRAM is referred to as nvSRAM throughout the datasheet.
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Figure 1. 8-pin SOIC pinout

NC []1 O 8:|VCC VCAPI:l1 O :IVCC
A2 cyiaxionn 7 [JWP A2  cyiaxio1)2 ] WP
Top View Top View
Az ]3 not to scale 6 [0 scL Az []3 not to scale [ 1 SCL
Vss[]4 5 [ SDA Vss 4 1 SDA
Figure 2. 16-pin SOIC pinout
NC]1 © 16[1Vce
NC[ 2 15[INC
NCI3  cviaxions 14HVear
NCC]4  ToPView 43MA2
not to scale
wprL] 5 12 [1SDA
[3]
NC[]e 11 JSCL
NC[7 10 [JA1
Vss s 9 [OFSB
Pin Definitions
Pin Name 1/0 Type Description
SCL Input Clock. Runs at speeds up to a maximum of fgg .
SDA Input/Output [1/O. Input/Output of data through 12C interface.
Output: Is open-drain and requires an external pull-up resistor.
WP Input Write Protect. Protects the memory from all writes. This pin is internally pulled LOW and hence can be
left open if not connected.
A2-A1 Input Slave Address. Defines the slave address for I°C. This pin is internally pulled LOW and hence can be
left open if not connected.

HSB Input/Output |Hardware STORE Busy
Output: Indicates busy status of nvSRAM when LOW. After each Hardware and Software STORE
operation HSB is driven HIGH for a short time (tyynp) with standard output high current and then a weak
internal pull-up resistor keeps this pin HIGH (External pull up resistor connection optional).

Input: Hardware STORE implemented by pulling this pin LOW externally.

Veap Power supply | AutoStore capacitor. Supplies power to the nvSRAM during power loss to STORE data from the SRAM
to nonvolatile elements. If not required, AutoStore must be disabled and this pin left as no connect. It
must never be connected to ground.

NC No connect |No connect. This pin is not connected to the die.

Vss Power supply |Ground.

Vee Power supply |Power supply.

Note

3. This pin is reserved for lower densities.

Document Number: 001-54050 Rev. *O

Page 3 of 31

Not Recommended for New Designs



!ﬁu

"2 CYPRESS

3

CY14C101J
CcY14B101J
CY14E101J

PERFORM

I2C Interface

I2C bus consists of two lines — serial clock line (SCL) and serial
data line (SDA) that carry information between multiple devices
on the bus. I12C supports multi-master and multi-slave
configurations. The data is transmitted from the transmitter to the
receiver on the SDA line and is synchronized with the clock SCL
generated by the master.

The SCL and SDA lines are open-drain lines and are pulled up
to V¢ using resistors. The choice of a pull-up resistor on the
system depends on the bus capacitance and the intended speed
of operation. The master generates the clock and all the data
I/Os are transmitted in synchronization with this clock. The
CY14X101J supports up to 3.4 MHz clock speed on SCL line.

Protocol Overview

This device supports only a 7-bit addressable scheme. The
master generates a START condition to initiate the
communication followed by broadcasting a slave select byte.
The slave select byte consists of a seven bit address of the slave
that the master intends to communicate with and R/W bit
indicating a read or a write operation. The selected slave
responds to this with an acknowledgement (ACK). After a slave
is selected, the remaining part of the communication takes place
between the master and the selected slave device. The other
devices on the bus ignore the signals on the SDA line tilla STOP
or Repeated START condition is detected. The data transfer is
done between the master and the selected slave device through
the SDA pin synchronized with the SCL clock generated by the
master.

I2C Protocol — Data Transfer

Each transaction in 12C protocol starts with the master
generating a START condition on the bus, followed by a seven

bit slave address and eighth bit (R/W) indicating a read (1) or a
write (0) operation. All signals are transmitted on the open-drain
SDA line and are synchronized with the clock on SCL line. Each
byte of data transmitted on the I2C bus is acknowledged by the
receiver by holding the SDA line LOW on the ninth clock pulse.
The request for write by the master is followed by the memory
address and data bytes on the SDA line. The writes can be
performed in burst-mode by sending multiple bytes of data. The
memory address increments automatically after receiving
/transmitting of each byte on the falling edge of 9t clock cycle.
The new address is latched just prior to sending/receiving the
acknowledgment bit. This allows the next sequential byte to be
accessed with no additional addressing. On reaching the last
memory location, the address rolls back to 0x00000 and writes
continue. The slave responds to each byte sent by the master
during a write operation with an ACK. A write sequence can be
terminated by the master generating a STOP or Repeated
START condition.

A read request is performed at the current address location
(address next to the last location accessed for read or write). The
memory slave device responds to a read request by transmitting
the data on the current address location to the master. A random
address read may also be performed by first sending a write
request with the intended address of read. The master must
abort the write immediately after the last address byte and issue
a Repeated START or STOP signal to prevent any write
operation. The following read operation starts from this address.
The master acknowledges the receipt of one byte of data by
holding the SDA pin LOW for the ninth clock pulse. The reads
can be terminated by the master sending a no-acknowledge
(NACK) signal on the SDA line after the last data byte. The
no-acknowledge signal causes the CY14X101J to release the
SDA line and the master can then generate a STOP or a
Repeated START condition to initiate a new operation.

Figure 3. System Configuration using Serial (12C) nvSRAM
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Data Validity

The data on the SDA line must be stable during the HIGH period
of the clock. The state of the data line can only change when the
clock on the SCL line is LOW for the data to be valid. There are
only two conditions under which the SDA line may change state
with SCL line held HIGH, that is, START and STOP condition.
The START and STOP conditions are generated by the master
to S|gnal the beginning and end of a communication sequence
on the 12C bus.

START Condition (S)

A HIGH to LOW transition on the SDA line while SCL is HIGH
indicates a START condition. Every transaction in 12c begins
with the master generating a START condition.

Figure 4. START and

STOP Condition (P)

A LOW to HIGH transition on the SDA line while SCL is HIGH
indicates a STOP condition. This condition indicates the end of
the ongoing transaction.

START and STOP conditions are always generated by the
master. The bus is considered to be busy after the START
condition. The bus is considered to be free again after the STOP
condition.

Repeated START (Sr)

If an Repeated START condition is generated instead of a STOP
condltlon the bus continues to be busy. The ongoing transaction
on the I2C lines is stopped and the bus waits for the master to
send a slave ID for communication to restart.

STOP Conditions

r——™

SDA

-
}
SDA :
[
|
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[ —)
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SCL

START Condition

| 1
| |
| |
| |
| |
| | scL
P
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Figure 5. Data Transfer on the I2C Bus
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Acknowledgement
signal from slave
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|_ §I'J ACK
START or STOP or
Repeated START Byte complete, Clock line held LOW while Repeated START
condition condition

interrupt within slave

Byte Format

Each operation in I°C is done using 8 bit words. The bits are sent
in MSB first format on SDA line and each byte is followed by an
ACK signal by the receiver.

An operation continues till a NACK is sent by the receiver or
STOP or Repeated START condition is generated by the master
The SDA line must remain stable when the clock (SCL) is HIGH
except for a START or STOP condition.

Acknowledge / No-acknowledge

After transmitting one byte of data or address, the transmitter
releases the SDA line. The receiver pulls the SDA line LOW to
acknowledge the recelpt of the byte. Every byte of data
transferred on the 12C bus needs to be responded with an ACK
signal by the receiver to continue the operation. Failing to do so
is considered as a NACK state. NACK is the state where receiver

Document Number: 001-54050 Rev. *O

interrupts are serviced

does not acknowledge the receipt of data and the operation is
aborted.

NACK can be generated by master during a READ operation in
following cases:
m The master did not receive valid data due to noise

m The master generates a NACK to abort the READ sequence.
After a NACK is issued by the master, nvSRAM slave releases
control of the SDA pin and the master is free to generate a
Repeated START or STOP condition.

NACK can be generated by nvSRAM slave during a WRITE
operation in following cases:

m nvSRAM did not receive valid data due to noise.

m The master tries to access write protected locations on the
nvSRAM. Master must restart the communication by
generating a STOP or Repeated START condition.

Page 5 of 31
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Figure 6. Acknowledge on the I°C Bus
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High-Speed Mode (Hs-mode) Serial Data Format in Hs-mode

In Hs-mode, nvSRAM can transfer data at bit rates of up to Serial data transfer format in Hs-mode meets the standard-mode
3.4 Mbit/s. A master code (0000 1XXXb) must be issued to place ~ [2C-bus specification. Hs-mode can only commence after the
the device into high speed mode. This enables master slave  following conditions (all of which are in F/S-modes):
communication for speed upto 3.4 MHz. A stop condition exits 1. START condition (S)

Hs-mode. 2. 8-bit master code (0000 1XXXb)
3. No-acknowledge bit (A)

Figure 7. Data transfer format in Hs-mode

F/S-mode Hs-mode _ F/S-mode

S | MASTER CODE |A Sr|SLAVEADD.|R/V_V| A| DATA |A/Ai p
1

I— n (bytes+ack.)—,

‘<Hs-mode continues

| sr |SLAVE ADD.

Single and multiple-byte reads and writes are supported. After continue data transfer in Hs-mode, the master sends Repeated
the device enters into Hs-mode, data transfer continues in START (Sr).

Hs-mode until stop condition is sent by master device. The slave : ; .
switches back to F/S-mode after a STOP condition (P). To tSir?\(ianzgl;gfrlesagnara?jgvsr:t:e%rpl)deggg;e. 16 on page 12 for Hs-mode
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Slave Device Address

Every slave device on an I2C bus has a device select address.
The first byte after START condition contains the slave device
address with which the master intends to communicate. The
seven MSBs are the device address and the LSB (R/W bit) is
used for indicating Read or Write operation. The CY14X101J
reserves two sets of upper 4 MSBs [7:4] in the slave device

Table 1. Slave device Addressing

address field for accessing Memory and Control Registers. The
accessing mechanism is described in Memory Slave Device.

The nvSRAM product provides two different functionalities:
Memory and Control Registers functions (such as serial number
and product ID). The two functions of the device are accessed
through different slave device addresses. The first four most
significant bits [7:4] in the device address register are used to
select between the nvSRAM functions.

CY14X101J Slave Devices

Memory, 128 K x 8 ‘

. . . . . . . - nvSRAM
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit1 | Bit0 Function Select
1 0 1 0 Device Select ID | A16 | R/W |Selects Memory
. — | Selects Control
0 0 1 1 Device Select ID X R/W Registers

Control Registers

- Memory Control Register, 1 x 8
- Serial Number, 8 x 8

- Device ID, 4 x 8

- Command Register, 1 x 8

Memory Slave Device

The nvSRAM device is selected for Read/Write if the master
issues the slave address as 1010b followed by two bits of device
select. If slave address sent by the master matches with the
Memory Slave device address then depending on the R/W bit of
the slave address, data is either read from (R/W = *1’) or written
to (R/W =‘0’) the nvSRAM.

The address length for CY14X101J is 17 bits and thus it requires
3 address bytes to map the entire memory address location. To
save an extra byte for memory addressing, the 171" bit (A16) is
mapped to the slave address select bit (A0). The dedicated two
address bytes represent bit AO to A15.

Figure 8. Memory Slave Device Address
MSB LSB

’1‘0 ‘ 1‘0‘A2‘A1‘A16‘RNT/‘

/\Device jMS*B of

Select Address

\ Slave ID

Control Registers Slave Device

The Control Registers Slave device includes the Serial Number,
Product ID, Memory Control and Command Register.

The nvSRAM Control Register Slave device is selected for
Read/Write if the master issues the Slave address as 0011b
followed by two bits of device select. Then, depending on the
R/W bit of the Slave address, data is either read from (R/W = ‘1’)
or written to (R/W = ‘0’) the device.

Document Number: 001-54050 Rev. *O

Figure 9. Control Registers Slave Device Address
MSB LSB

’O‘O‘1‘1‘A2‘A1|X‘R/\TV‘

\— Slave ID J Device J

Select

Table 2. Control Registers Map

Address | Description |Read/Write Details
0x00 Memory Read/Write |Contains Block
Control Protect Bits and Serial
Register Number Lock bit
0x01 Serial Number | Read/Write |Programmable Serial
0x02 8 Bytes (Read only [Number. Locked by
0x03 when SNL (setting the Serial
is set) Number lock bit in the
0x04 Memory Control
0x05 Register to ‘1.
0x06
0x07
0x08
0x09 Device ID Read only [Device ID is factory
O0x0A programmed
0x0B
0x0C
0x0D Reserved Reserved |Reserved

Page 7 of 31
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Table 2. Control Registers Map (continued) Table 5. Command Register Bytes
Address | Description |Read/Write Details Data Byte | -, mand Description
OxAA Command Write only |Allows commands for [7:0]
Register STORE, RECALL, 0011 1100 STORE |STORE SRAM data to nonvolatile
AutoStore memory
Enable/Disable :
’ 0110 0000 RECALL |RECALL data from nonvolatile
SLEEP Mode memory to SRAM
Memory Control Register 0101 1001 ASENB |Enable AutoStore
The Memory Control Register contains the following bits: 0001 1001 ASDISB  |Disable AutoStore
Table 3. Memorv Control Register Bits 1011 1001 SLEEP Enter Sleep Mode for low power
) y 9 consumption
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0 SNL 0 0 BP1 | BPO 0 0 m STORE: Initiates nvSRAM Software STORE. The nvSRAM

©) © |

m BP1:BPO: Block Protect bits are used to protect 1/4, 1/2 or full
memory array. These bits can be written through a write
instruction to the 0x00 location of the Control Register Slave
device. However, any STORE cycle causes transfer of SRAM
data into a nonvolatile cell regardless of whether or not the
block is protected. The default value shipped from the factory
for BPO and BP1is ‘0.

Table 4. Block Protection

Level BP1:BP0 Block Protection
0 00 None
1/4 01 0x18000—-0x1FFFF
1/2 10 0x10000-0x1FFFF
1 11 0x00000-0x1FFFF

m SNL (S/N Lock) Bit: Serial Number Lock bit (SNL) is used to
lock the serial number. Once the bit is set to ‘1’, the serial
number registers are locked and no modification is allowed.
This bit cannot be cleared to ‘0’. The serial number is secured
on the next STORE operation (Software STORE or AutoStore).
If AutoStore is not enabled, user must perform the Software
STORE operation to secure the lock bit status. If a STORE was
not performed, the serial number lock bit will not survive the
power cycle. The default value shipped from the factory for SNL
is ‘0.

Command Register

The Command Register resides at address “AA” of the Control
Registers Slave device. This is a write only register. The byte
written to this register initiates a STORE, RECALL, AutoStore
Enable, AutoStore Disable and sleep mode operation as listed in
Table 5. Refer to Serial Number on page 16 for details on how to
execute a command register byte.

Document Number: 001-54050 Rev. *O

cannot be accessed for tgyore time after this instruction has
been executed. When initiated, the device performs a STORE
operation regardless of whether a write has been performed
since the last NV operation. After the tgyore cycle time is
completed, the SRAM is activated again for read and write
operations.

m RECALL.: Initiates nvSRAM Software RECALL. The nvSRAM
cannot be accessed for treca L time after this instruction has
been executed. The RECALL operation does not alter the data
in the nonvolatile elements. A RECALL may be initiated in two
ways: Hardware RECALL, initiated on power-up; and Software
RECALL, initiated by a I2C RECALL instruction.

m ASENB: Enables nvSRAM AutoStore. The nvSRAM cannot be
accessed for tgg time after this instruction has been executed.
This setting is not nonvolatile and needs to be followed by a
manual STORE sequence if this is desired to survive the power
cycle. The part comes from the factory with AutoStore Enabled
and 0x00 written in all cells.

m ASDISB: Disables nvSRAM AutoStore. The nvSRAM cannot
be accessed for tgg time after this instruction has been
executed. This setting is not nonvolatile and needs to be
followed by a manual STORE sequence if this is desired to
survive power cycle.

Note If AutoStore is disabled and Vcpap is not required, it is
required that the Vpp pin is left open. Vpap pin must never be
connected to ground. Power-Up RECALL operation cannot be
disabled in any case.

m SLEEP: SLEEP instruction puts the nvSRAM in a sleep mode.
When the SLEEP instruction is registered, the nvSRAM takes
tss time to process the SLEEP request. Once the SLEEP
command is successfully registered and processed, the
nvSRAM toggles HSB LOW, performs a STORE operation to
secure the data to nonvolatile memory and then enters into
SLEEP mode. Whenever nySRAM enters into sleep mode, it
initiates non volatile STORE cycle which results in losing an
endurance cycle per sleep command execution. A STORE
cycle starts only if a write to the SRAM has been performed
since the last STORE or RECALL cycle.

The nvSRAM enters into sleep mode as follows:
1. The Master sends a START command

2. The Master sends Control Registers Slave device ID with 12c
Write bit set (R/W =‘0’)

3. The Slave (hvSRAM) sends an ACK back to the Master

4. The Master sends Command Register address (0xAA)

Page 8 of 31
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5. The Slave (nvSRAM) sends an ACK back to the Master

6. The Master sends Command Register byte for entering into
Sleep mode

7. The Slave (nvSRAM) sends an ACK back to the Master
8. The Master generates a STOP condition.

Once in Sleep mode the device starts consuming Iz current
tsLeep time after SLEEP instruction is registered. The device is
not accessible for normal operations until it is out of sleep mode.
The nvSRAM wakes up after tyakg duration after the device
slave address is transmitted by the master.

Transmitting any of the two slave addresses wakes the nvSRAM
from Sleep mode. The nvSRAM device is not accessible during
tsLeep and twake interval, and any attempt to access the
nvSRAM device by the master is ignored and nvSRAM sends
NACK to the master. As an alternative method of determining
when the device is ready, the master can send read or write
commands and look for an ACK.

Write Protection (WP)

The WP pin is an active high pin and protects entire memory and
all registers from write operations. To inhibit all the write
operations, this pin must be held high. When this pin is high, all
memory and register writes are prohibited and address counter
is not incremented. This pin is internally pulled LOW and hence
can be left open if not used.

AutoStore Operation

The AutoStore operation is a unique feature of nvSRAM which
automatically stores the SRAM data to QuantumTrap cells
during power-down. This STORE makes use of an external
capacitor (Vcpp) and enables the device to safely STORE the
data in the nonvolatile memory when power goes down.

During normal operation, the device draws current from V¢ to
charge the capacitor connected to the Vgap pin. When the
voltage on the V¢ pin drops below Vg tcn during power-down,
the device inhibits all memory accesses to nvSRAM and
automatically performs a conditional STORE operation using the
charge from the Vcpp capacitor. The AutoStore operation is not
initiated if no write cycle has been performed since the last
STORE or RECALL.

Note If a capacitor is not connected to Vap pin, AutoStore must
be disabled by issuing the AutoStore Disable instruction
specified in Command Register on page 8. If AutoStore is
enabled without a capacitor on V¢ p pin, the device attempts an
AutoStore operation without sufficient charge to complete the
Store. This will corrupt the data stored in nvSRAM as well as the
serial number and it will unlock the SNL bit.

Figure 10 shows the proper connection of the storage capacitor
(Vcap) for AutoStore operation. Refer to DC Electrical
Characteristics on page 18 for the size of the Vap.
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Figure 10. AutoStore Mode
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Hardware STORE and HSB pin Operation

The HSB pin in CY14X101J is used to control and acknowledge
STORE operations. If no STORE or RECALL is in progress, this
pin can be used to request a Hardware STORE cycle. When the
HSB pin is driven LOW, the device conditionally initiates a
STORE operation after tpg oy duration. An actual STORE cycle
starts only if a write to the SRAM has been performed since the
last STORE or RECALL cycle. Reads and Writes to the memory
are inhibited for tgorge duration or as long as HSB pin is LOW.

The HSB pin also acts as an open drain driver (internal 100 kQ
weak pull-up resistor) that is internally driven LOW to indicate a
busy condition when the STORE (initiated by any means) is in
progress.

Note After each Hardware and Software STORE operation HSB
is driven HIGH for a short time (tqyHp) With standard output high
current and then remains HIGH by internal 100 kQ pull-up
resistor.

Note For successful last data byte STORE, a hardware STORE
should be initiated at least one clock cycle after the last data bit
DO is received.

Upon completion of the STORE operation, the nvSRAM memory
access is inhibited for t zpsg time after HSB pin returns HIGH.
Leave the HSB pin unconnected if not used.

Hardware RECALL (Power-Up)

During power-up, when V¢ crosses Vgwtch, an automatic
RECALL sequence is initiated which transfers the content of
nonvolatile memory on to the SRAM. The data would previously
have been stored on the nonvolatile memory through a STORE
sequence.

A Power-Up RECALL cycle takes tgp time to complete and the
memory access is disabled during this time. HSB pin can be
used to detect the Ready status of the device.
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Write Operation

The last bit of the slave device address indicates a read or a write
operation. In case of a write operation, the slave device address
is followed by the memory or register address and data. A write
operation continues as long as a STOP or Repeated START
condition is generated by the master or if a NACK is issued by
the nvSRAM.

A NACK is issued from the nvSRAM under the following
conditions:

1. A valid Device ID is not received.

2. A write (burst write) access to a protected memory block
address returns a NACK from nvSRAM after the data byte is
received. However, the address counter is set to this address
and the following current read operation starts from this
address.

. A write/random read access to an invalid or out-of-bound
memory address returns a NACK from the nvSRAM after the
address is received. The address counter remains unchanged
in such a case.

w

After a NACK is sent out from the nvSRAM, the write operation
is terminated and any data on the SDA line is ignored till a STOP
or a Repeated START condition is generated by the master.

For example, consider a case where the burst write access is
performed on Control Register Slave address 0x01 for writing the
serial number and continued to the address 0x09, which is a read
only register. The device returns a NACK and address counter
will not be incremented. A following read operation will be started
from the address 0x09. Further, any write operation which starts
from a write protected address (say, 0x09) will be responded by
the nvSRAM with a NACK after the data byte is sent and set the
address counter to this address. A following read operation will
start from the address 0x09 in this case also.

Note In case the user tries to read/write access an address that
does not exist (for example 0x0D in Control Register Slave),
nvSRAM responds with a NACK immediately after the
out-of-bound address is transmitted. The address counter
remains unchanged and holds the previous successful read or
write operation address.

A write operation is performed internally with no delay after the
eighth bit of data is transmitted. If a write operation is not
intended, the master must terminate the write operation before
the eighth clock cycle by generating a STOP or Repeated
START condition.

More details on write instruction are provided in the section
Memory Slave Access.
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Read Operation

If the last bit of the slave device address is ‘1’, a read operation
is assumed and the nvSRAM takes control of the SDA line
immediately after the slave device address byte is sent out by
the master. The read operation starts from the current address
location (the location following the previous successful write or
read operation). When the last address is reached, the address
counter loops back to the first address.

In case of the Control Register Slave, whenever a burst read is
performed such that it flows to a non-existent address, the reads
operation will loop back to 0x00. This is applicable, in particular
for the Command Register.

There are the following ways to end a read operation:

1. The Master issues a NACK on the 9th clock cycle followed by
a STOP or a Repeated START condition on the 10th clock
cycle.

2. Master generates a STOP or Repeated START condition on
the 9™ clock cycle.

More details on write instruction are provided in the section
Memory Slave Access.

Memory Slave Access

The following sections describe the data transfer sequence
required to perform Read or Write operations from nvSRAM.

Write nvSRAM

Each write operation consists of a slave address being
transmitted after the start condition. The last bit of slave address
must be set as ‘0’ to indicate a Write operation. The master may
write one byte of data or continue writing multiple consecutive
address locations while the internal address counter keeps
incrementing automatically. The address register is reset to
0x00000 after the last address in memory is accessed. The write
operation continues till a STOP or Repeated START condition is
generated by the master or a NACK is issued by the nvSRAM.

A write operation is executed only after all the 8 data bits have
been received by the nvSRAM. The nvSRAM sends an ACK
signal after a successful write operation. A write operation may
be terminated by the master by generating a STOP condition or
a Repeated START operation. If the master desires to abort the
current write operation without altering the memory contents, this
should be done using a START/STOP condition prior to the 8th
data bit.

If the master tries to access a write protected memory address
on the nvSRAM, a NACK is returned after the data byte intended
to write the protected address is transmitted and address counter
will not be incremented. Similarly, in a burst mode write
operation, a NACK is returned when the data byte that attempts
to write a protected memory location and the address counter will
not be incremented.
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Figure 11. Single-Byte Write into nvSRAM (except Hs-mode)
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Figure 12. Multi-Byte Write into nvSRAM (except Hs-mode) (p)]
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Figure 13. Single-Byte Write into nvSRAM (Hs-mode) |O|
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Figure 14. Multi-Byte Write into nvSRAM (Hs-mode) O
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Current nvSRAM Read

Each read operation starts with the master transmitting the
nvSRAM slave address with the LSB set to ‘1’ to indicate “Read”.
The reads start from the address on the address counter. The
address counter is set to the address location next to the last
accesse