geiTic Device Code
= Production Year (Last Digit)
W = Production Work Week

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 10 of this data sheet.
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_ 1.2V 1.7V to 5.5V
1
Vcc Vce
Rp
Rp ]
Controller N24C256X
SCL ® Pl scL
SDA [¢——————P| sDA
GND Vss

Figure 1. Functional Symbol and Typical Application

Table 1. ABSOLUTE MAXIMUM RATINGS

Parameter Rating

Units

Storage Temperature Range —65 to +150

°C

www.onsemi.com
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Table 4. D.C. OPERATING CHARACTERISTICS (Vcc = 1.7 Vto 5.5V, Ta = -40 to +125°C, unless otherwise specified)

Symbol Parameter Test Conditions Min Max Units
lccr Read Current Read, fgc = 400 kHz/1 MHz 1 mA
lccw Write Current 25 mA

Is Standby Current

WWW.onsemi.com
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Table 6. A.C. CHARACTERISTICS (Note 6)

WWW.onsemi.com
4

Standard Fast Fast-Plus
B Symbol Parameter Min Max Min Max Min Max Units
FscL Clock Frequency 100 400 1,000 kHz
tHD:STA START Condition Hold Time 4 0.6 0.26 us
tLow Low Period of SCL Clock 4.7 1.3 0.50 us
tHIGH High Period of SCL Clock 4 0.6 0.26 us
tsu-sTA START Condition Setup Time 4.7 0.6 0.26 us
tHD:DAT Data In Hold Time 0 0 0 us
tsu:DAT Data In Setup Time 250 100 50 ns
tr (Note 7) SDA and SCL Rise Time 1,000 20 300 100 ns
te (Note 7) SDA and SCL Fall Time 300 20 300 100 ns
tsu:sTo STOP Condition Setup Time 4 0.6 0.25 us
tBUF Bus Free Time Between 4.7 1.3 0.5 us
STOP and START

taA SCL Low to Data Out Valid 3.5 0.9 0.45 us
tbH Data Out Hold Time 100 100 50 ns

T; (Note 7) Noise Pulse Filtetllse Filtetlliat 9.754 6 6.5 91.6724 4*929 iSDC171 refBT8 088m8 088m8 Oy
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Power-On Reset (POR)

The N24C256X incorporates Power-On Reset (POR)
circuitry which protects the device against powering up in
the wrong state.

The N24C256X will power up into Standby mode after
Vc exceeds the POR trigger level and will power down into
Reset mode when V¢ drops below the POR trigger level.
This bi—directional POR feature protects the device against
‘brown-out’ failure following a temporary loss of power.

Pin Description

SCL: The Serial Clock input pin accepts the Serial Clock
generated by the Master.

SDA:

WWW.onsemi.com
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—h A
—

START STOP
CONDITION CONDITION

Figure 3. Start/Stop Conditions

DEVICE ADDRESS

—
Memory Array Access 1 0 1 0 0 0 1 |RW
UID, Device Config. 1 0 1 1 0 0 1 |RW

Figure 4. Slave Address Bits

BUS RELEASE DELAY (TRANSMITTER)—»| |<— |<— BUS RELEASE DELAY (RECEIVER)

! | |
SE TN/ T\ |
DATA OUTPUT : /—X_M X
FROM TRANSMITTER | }

DATA OUTPUT
FROM RECEIVER X 3

START | = le— ACK SETUP (2 tsy.pa7)
ACK DELAY (< tas) —*

Figure 5. Acknowledge Timing
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e X /AN N
Y f | 1 -t |
> {tan e toy ke tgur
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Figure 6. Bus Timing
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WRITE OPERATIONS
Byte Write Acknowledge Polling
In Byte Write mode the Master sends a START, followed The ready/busy status of the N24C256X can be
by Slave address, two byte address (Table 8) and data to bascertained byesiding Read diWrite requests immediately
written (Figure 7). TheSlave, N24C256X acknowledges all  following the STOP condition that initiated the internal
4 bytes, and the Master then follows up with a STOP, which Write cycle. As long as internal Write is in progress, the
in turn starts the internal Write operation (Figure 8). N24C256X will not acknowledge the Slave address. The
During the internal Write cycle {r), the N24C256X will Device Configuration Register Write instruction does not
not acknowledge any Read orit&/ request from the Master.  support acknowledge polling. Following this instruction,
the master must waitykk = 5 ms before sending a new

Page Write , instruction.
The N24C256X contains 32,768 bytes of data, arranged

in 512 pages of 64 bytes each. A two byte address wordDevice Configuration Register Write

(Table 8), following the Slave address, points to the first The Device Configuration Register Write instruction is
byte to be written into the memory array. The most similar to aByte Wite instruction. The user must address the
significant 9 bits from the address active bits (al4 to a6)devicewith the header 1011b followed by the 001 bits. The
identify the page and the last 6 bits (a5 to a0) identify the bytesecondoyte consists of xxxx x11x, where x is don't care. The
within the page. Upo 64 bytes can be written in one Write third byte is don't care.

cycle (Figure 9). The internal byte address counter is The SWP bit of the datayte following theaddress will be
automaticallyincremented after each data byte is loaded. If written intothe Device Configuration Register (see Table 9
the Master transmits more than 64 data bytes, then earliefor the position of each bit.).

bytes will be overwritten by later bytes in a ‘wriground’ The SWP bit is the Software Write Protection bit. Once
fashion(within the selected page). The internal Write cycle SWP is set to 1, the entire memory array and the Device
starts immediately following the STOP. Configuration Register are protected permanently against

write operations.

Table 8. BYTE ADDRESS
| | Al5 Al4

WWW. onsemi.com
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READ OPERATIONS
Immediate Read

Upon receiving a Slave address with the RW bit set to ‘1,
the N24C256X will interpret this as a request for data
residing at the current byte address in memory. The
N24C256X will acknowledge the Slave address, will
immediately shift out the data residing at the current address,
and will then wait for the Master to respond. If the Master
does not acknowledge the data (NoACK) and then follows
up with a STOP condition (Figure 10), the N24C256X
returns to Standby mode.

Selective Read

To read data residing at a specific location, the internal
address counter must first be initialized as described under
Byte Write. If rather than following up the two address bytes
with data, the Master instead follows up with an Immediate
Read sequence, then the N24C256X will use the 15 active
address bits to initialize the internal address counter and will
shift out data residing at the corresponding location. If the
Master does not acknowledge the data (NOACK) and then
follows up with a STOP condition (Figure 11), the
N24C256X returns to Standby mode.

Sequential Read

If during a Read session the Master acknowledges the 15t
data byte, then the N24C256X will continue transmitting
data residing at subsequent locations until the Master
responds with a NoACK, followed by a STOP (Figure 12).
In contrast to Page Write, during Sequential Read the
address count will automatically increment to and then
wrap—around at end of memory (rather than end of page).

Device Configuration Register Read

The Device Configuration Register Read instruction is
similar to a Selective Read instruction. The user must send
the device header and the two address bytes as for a Device
Configuration Register Write instruction. This dummy write
instruction is followed by an Immediate Read with the
device header 1011b, and the device will shift back the
content of the Device Configuration Register. Don’t care
bits are read as 1s.

If the master acknowledges the data byte, requesting more
data, the device will continue to return the content of the
Device Configuration Register until the Master responds
with a NoACK.

Unique ID Number Read

The Unique ID Number Read instruction is similar to a
Sequential Read instruction. The user must send the device
header starting with 1011b followed by the 001 bits. As
specified in Table 8, the second byte consists of xxxx x01x
and the third byte if xxxx 0000, where x is don’t care. This
dummy write instruction is followed by an Immediate Read
with the device header 1011b, and the device will shift back
the Unique 1D byte by byte. The Unique ID is 16 bytes
(128 bits) long. The first byte contains the manufacturer ID
and the second byte contains the device ID (Figure 13). After
the last byte of the Unique ID has been shifted, if the master
acknowledges (requesting more data), the device will
wrap—around and start returning the Unique ID from the
beginning.

Delivery State

The N24C256X is shipped erased, i.e., all memory array
bytes are FFh and the settable Device Configuration SWP
bit set to 0 (3Dh).

N
BUS ACTIVITY: % o s
A SLAVE AT
MASTER R ADDRESS co
T T KP
| LI LI |
| | | | I I T | | |E|
—_
SLAVE DATA
K BYTE
SCL 8 9 ‘

SDA >( 8th Bit /

DATA OUT

NO ACK STOP

Figure 10. Immediate Read Sequence and Timing
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Figure 11. Selective Read Sequence

www.onsemi.com
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