NS C ARM24C64A

ARM24C64A

I2C-Compatible (2-wire) Serial EEPROM
64-Kbit (8,192 x 8)
DATASHEET

Features

Low Voltage Operation
—Vee =1.7V 10 5.5V
e Internally Organized as 8,192 x 8 (64Kb)
e |2C-compatible (2-wire) Serial Interface
—100kHz Standard Mode, 1.7V to 5.5V 6
—400kHz Fast Mode, 1.7V to 5.5V e

1MHz Fast Mode Plus (FM+), 2.5V to 5.5V
Schmitt Trigger Filtered Inputs for Noise Suppression \®
Bidirectional Data Transfer Protocol \/
Write Protect Pin for Full Array Hardware Data Protection 6
Ultra Low Active Current (300pA max) and Standby Current (0. 5|.IA a@
32-byte Page Write Mode
—Partial Page Writes Allowed “’( 0

e Random and Sequential Read Modes

e Self-timed Write Cycle Within 5ms Max ?/\QG

e High Reliability
—Endurance: 1,000,000 Write Cycle

—Data Retention: 100 Years

e Green Package O t| glﬁree/Hallde-free/RoHS Compliant)
—-8-lead SOIC, Iead 8 pad UDFN, 8-lead PDIP, 5-lead SOT23
Die Sale ons: Wafer Form and Tape and Reel Available

Ide@ Page Options(Contact our sales for details)

Description

The ARM24C64A provides 65,536 bits of Serial Electrically Erasable and Programmable Read-Only Memory
(EEPROM)organized as 8,192 words of 8 bits each. The device’s cascadable feature allows more devices to
share acommon 2-wire bus.This device is optimized for use in many industrial and commercial applications

wherelow-power and low voltageoperation are essential. The device is available in space-saving 8-lead SOIC,

8-leadTSSOP, 8-pad UDFN, 8-leadPDIP™"), 5-lead SOT23, and 8-ball UDFN packages. The entire family of
packagesoperates from 1.7V to 5.5V.

Note: 1.Contact Sales for the availability of this package.
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N\ C ARM24C64A

1. Pin Descriptions and Pinouts

Table 1-1.Pin Descriptions

Asserted Pin
Pin Name and Functional Description State Type

Device Address Input: The A2 pin is used to select the hardware

device address and correspond to the fifth bit of the I12C seven bit slave .
1,23 Ao, A1, A2 address. This pin can be directly connected to Vcc or GND, allowing up I
to two devices on the same bus.
Ground: The ground reference for the power supply. GND should be
4 GND connected to the system ground. . Power

Serial Data: The SDA pin is an open-drain bidirectional input/output pin
used to serially transfer data to and from the device.

5 SDA The SDA pin must be pulled-high using an external pull-up resistor (not to Input/
exceed 10KQ in value) and may be wire-ORed with any number of other e utput
open-drain or open-collector pins from other devices on the same bus.

control the flow of data to and from the device. Command and ingut d
present on the SDA pin is always latched in on the rising ed f SC ile
6 SCL output data on the SDA pin is clocked out on the faIIi)g ﬁCL. — Input

The SCL pin must either be forced high when th@\ idle or pulled-

Serial Clock: The SCL pin is used to provide a clock to the dere an‘@

high using an external pull-up resistor.

Write Protect: Connecting the V%to‘ND will ensure normal write
i npe'

operations. When the WP pi d to Ve, all write operations to the

7 WP memory are inhibited, High Input
Refer to Note 1 for @ f the pin when not connected.
 d
Device pply: The Vcc pin is used to supply the source voltage to
8 Vce the dq‘cn perations at invalid Vcc voltages may produce spurious results — Power
d not be attempted.

ll-down mechanism is intentionally designed to be somewhat strong. Once these pins are biased above the

Note:1. If the \KE:] &driven, it is internally pulled down to GND. In order to operate in a wide variety of application
environme

CMOS L’m trip point (~0.5 x V¢c), the pull-down mechanism disengages. Asic recommends connecting these pins to a
known, stat enever possible
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2. Device Block Diagram and System Configuration e@
’ w"gl\
~ == @\&—— Vee
= 7
EEPROM |z |7
g Y\t 5 P et WP
ARRAY ‘* D7 S led proT
C. s g3
\J
page Ig/1 Ad
DatgRpgNefer A —» ADDR
P &LM Decoder [Q Reg
\ ) )
+ SCL
C, Q L Y
%\ ) [ Data 1/0 g Start
>\ ﬁ-{) ACK CTRL Stop
GND + & SDA
Figure 2-2. System Configuration Using 2-Wire Serial EEPROMs
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N\ C ARM24C64A

3.

3.1

D

I*C Bus Master
Microcontroller 1= .
1 Slave T
B EEPROM oo
Device Operation and Communication g
The ARM24C64A operates as a slave device and utilizes a simple [2C-compatible 2-vwe @
interface to communicate with a host controller, commonly referred to as the bus Master
initiates andcontrols all read and write operations to the slave devices on the sat @s and both the

Master and theslave devices can transmit and receive data on the bus.

The serial interface is comprised of just two signal lines: Serlal Cl ?L) and Serial Data (SDA). The
SCL pin is used to receive the clock signal from the Master, w ﬁ directional SDA pin is used to
receive command and data information from the Master, s, to send data back to the Master. Data is
always latched into the ARM24C64A on the risin e L and always output from the device on the
falling edge of SCL. Both the SCL and SDA pi rperate integrated spike suppression filters and Schmitt
Triggers to minimize the effects of inp& bus noise.

All command and data information gﬂ ferred with the Most-Significant Bit (MSB) first. During bus
communication, one data b|t ted every clock cycle, and after eight bits (one byte) of data have
been transferred, the rec evice must respond with either an Acknowledge (ACK) or a No-
Acknowledge nse bit during a ninth clock cycle (ACK/NACK clock cycle) generated by the
Master. Thereﬁ e clock cycles are required for every one byte of data transferred. There are no
unused s during any read or write operation, so there must not be any interruptions or breaks in
% am during each data byte transfer and ACK or NACK clock cycle.

g data transfers, data on the SDA pin must only change while SCL is low, and the data must remain
table while SCL is high. If data on the SDA pin changes while SCL is high, then either a Start or a Stop
condition will occur. Start and Stop conditions are used to initiate and end all serial bus communication
between the Master and the slave devices. The number of data bytes transferred between a Start and a
Stop condition is not limited and is determined by the Master. In order for the serial bus to be idle, both the
SCL and SDA pins must be in the logic-high state at the same time.

Clock and Data Transition Requirements

The SDA pin is an open drain terminal and therefore must be pulled high with an external pull-up resistor.
Data on the SDA pin may change only during SCL low time periods. Data changes during SCL high periods
will indicate a Start or Stop condition as defined below.

REV-1.1 Asic Micro-Electronics Limited 4/28



N\ C ARM24C64A

3.2

3.21

3.2.2

3.3

Start and Stop Conditions

Start Condition

A Start condition occurs when there is a high-to-low transition on the SDA pin while the SCL pin is at a
stable Logic 1 state and will bring the device out of standby mode. The Master uses a Start condition to
initiate any data transfer sequence, therefore every command must begin with a Start condition. The device
will continuously monitor the SDA and SCL pins for a Start condition but will not respond unless one is
detected. Please refer to Figure 3-1 for more details.

Stop Condition

A Stop condition occurs when there is a low-to-high transition on the SDA pin while the SCL pin is stable in
the Logic 1 state. The Master can use the Stop condition to end a data transfer sequence with the

ARM24C64A which will subsequently return to standby mode. The Master can also utilize a repeated Start
condition insteadof a Stop condition to end the current data transfer if the Master will perform another
operation. Please refer to Figure 3-1 for more details. E

Acknowledge and No-Acknowledge &g

After every byte of data is received, the receiving device must confirm to the Master r‘: successfully
received the data byte by responding with what is known as an acknowledge ( @q K'is accomplished
by the transmitting device first releasing the SDA line at the falling edge of e % lock cycle followed by
the receiving device responding with a Logic 0 during the entire hlgh iod e ninth clock cycle.

When the ARM24C64A is transmitting data to the Master, the indicate that it is done receiving
data and wants to end the operation by sending a Logic 1 &e to the ARM24C64A instead of an ACK
response during the ninth clock cycle. This is known acknowledge (NACK) and is accomplished by
the Master sending a Logic 1 during the ninth Cl&, le, at which point the ARM24C64A will release the
SDA line so the Master can then generate dition.

The transmitting device, which ca %% Master or the Serial EEPROM, must release the SDA line at
the falling edge of the eighth clocr%e o allow the receiving device to drive the SDA line to a Logic 0 to
ACK the previous 8-bit w e receiving device must release the SDA line at the end of the ninth clock
cycle to allow the #an rr to continue sending new data. A timing diagram has been provided in Figure 3-
1 to better illusfr requwements

\( ,Figure 3-1.Start Condition, Data Transitions, Stop Condition and Acknowledge

v\ SDA SDA
Must Be Must Be :
Stable Stable Acknowledge Window
i r— ey

' ' ' i ' ' Acknowledge'

SOA @ A 1 & X X ci‘;’.m[

Start : ! s s ' fv ' valid ! "\
Condition . H The transmitting device (Master or Slave) The receiver (Master or Slave)
SDA SDA must release the SDA line at this point to allow must release the SDA line at
Change Change the receiving device (Master or Slave) to drive the this point to allow the transmitter
Allowed Allowed SDA line low to ACK the previous 8-bit word. to continue sending new data.
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3.4

3.5

Standby Mode

The ARM24C64A features a low-power standby mode which is enabled when any one of the following
occurs:

e Avalid power-up sequence is performed (see Section 8.5, “Pin Capacitance”).

e A Stop condition is received by the device unless it initiates an internal write cycle (see Section 5.,
“Write Operations”).
At the completion of an internal write cycle (see Section 5.).

e An unsuccessful match of the device type identifier or hardware address in the Device Address byte
occurs (see Section 4.1, “Device Addressing”).

e The bus Master does not ACK the receipt of data read out from the device; instead it sends a NACK
response. (see Section 6., “Read Operations”).

Software Reset

After an interruption in protocol, power loss, or system reset, any 2-wire part can be protocol reset by
following these steps:

1. Create a Start condition (if possible). &66
2. Clock nine cycles. \
3. Create another Start condition followed by a Stop condition as seen ‘

\a'been completed. In the event

The device should be ready for the next communication after above s
that the device is still non-responsive or remains active on theSD

the device (see Section 8.6.1, “Device Reset”).
F|gure @re Reset

Cycleb

Start : Start Stop

Condltlon’ Condition Condition
SDA \

power cycle must be used to reset

Yy

PO
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4. Memory Organization
The ARM24C64A is internally organized as 256 pages of 32 bytes each.

4.1 Device Addressing

Accessing the device requires an 8-bit Device Address word following a Start condition to enable the device
for a read or write operation. Since multiple slave devices can reside on the serial bus each slave device
must have its own unique address so the Master can access each device independently.

The most significant four bits of the Device Address word is referred to as the device type identifier. The
device type identifier is required in bits seven through four of the Device Address byte (Table 4-1).

Following the 4-bit device type identifier are the hardware slave address bits, Ao, A1, and Az. These bits can
be used to expand the address space by allowing up to eight 64-Kbit Serial EEPROM devices on the same
bus.

The eighth bit (bit 0) of the Device Address byte is the read/write operation select bit. A read operation is
initiated if this bit is high and a write operation is initiated if this bit is low.

Upon the successful comparison of the Device Address byte, the ARM24C64A will rewrn@ . If avalid
comparison is not made, the device will NACK and return to a standby state. ®

Table 4-1.Device Address Byte

Device Type Identifier

Device select code
when addressing the eo 1 0 0 0 0 =
memory array % R/W
Device select code

when accessing the 0 1 0 0 0 —
G R/W

Identification Pages

S h
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For all operations (except the Current Address Read), a two 8-bit Word Address byte must be transmitted to
the device immediately following the Device Address byte. The Word Address bytes consist of the 13-bit
memory array word address, and is used to specify which byte location in the EEPROM to start reading or
writing.

The first Word Address byte contains the five most significant bits of the word address (A12 through A8) in
bit positions four through zero, as seen in Table 4-2. The remainder of the first Word Address byte are don’t
care bits and (in bit positions seven through five) as they all outside of the addressable 64-Kbit range. Upon
completion of the first Word Address byte, the ARM24C64A will return an ACK.

Table 4-2.First Word Address Byte

T = = -T2 O =T =0

Note:  Bit 7 through Bit 5 are don’t care values as they fall outside the addressable 64-Kbit range.

Next, the second Word Address byte is sent to the device which provides the remaining e‘w he word
address (A7 though AO). Upon completion of the second Word Address byte, the w A will return
.

an
ACK. Please consult Table 4-3 to review these bit positions. \/\
mmm [ et |
A5 A2 A1l
The relationship of the AC timing parameters gect to SCL and SDA for the ARM24C64A are shown

in
the timing waveform Figure 8-1 o he AC timing characteristics and specifications are outlined in
Section 8.4 “AC Charactenst e 15

(
\& W
v\%
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5.

5.1

5.2

Write Operations

All write operations for the ARM24C64A begin with the Master sending a Start condition, followed by a
Device Address byte with the R/W bit setto 0/, and then by the Word Address byte. The data value(s) to
be written to the device immediately follow the Word Address byte.

Byte Write

The ARM24C64A supports the writing of single 8-bit bytes. Selecting a data word in the ARM24C64A
requires a 13bit word address.

Upon receipt of the proper Device Address and Word Address bytes, the EEPROM will send an
Acknowledge.

The device will then be ready to receive the first 8-bit data word. Following receipt of the 8-bit data word,
the EEPROM will respond with an Acknowledge. The addressing device, such as a bus Master, must
thenterminate the Write operation with a Stop condition. At that time the EEPROM will enter an internally
self-timed write cycle, which will be completed within twr, while the data word is being pro med
into thenonvolatile EEPROM. All inputs are disabled during this write cycle, and the BE é’
respond untilthe Write is complete. P Q\

Figure 5-1. Byte Write \/\

ill not

SCL

SDA / A, A I\ Y

Start Condition ACK ACK
by Master ‘® from Slave

\G Second Word Address Byte Data Word
Q ot CarXas KasXasXasKazX a1 X a0 X o X 07Xo6 XosX 04X 03X 02X D1 X 00X 0) \
MsB MsB
\Q ACT:K AlK Stop Condition
from Slave from Slave Py Master

Page Write

A Page Write operation allows up to 32 bytes to be written in the same write cycle, provided all bytes are in
the same row of the memory array (where address bits A12 through A5 are the same). Partial Page Writes
of less than 32 bytes are also allowed.

A Page Write is initiated the same way as a Byte Write, but the bus Master does not send a Stop condition
after the first data word is clocked in. Instead, after the EEPROM acknowledges receipt of the first data word,
the bus Master can transmit up to thirty one additional data words. The EEPROM will respond with an ACK
after each data word is received. Once all data to be written has been sent to the device, the bus Master
must issue a Stop condition (Figure 5-2) at which time the internally self-timed write cycle will begin.

REV-1.1 Asic Micro-Electronics Limited 9/28
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The lower five bits of the word address are internally incremented following the receipt of each data word.
The higher order address bits are not incremented and retain the memory page row location. Page Write
operations are limited to writing bytes within a single physical page, regardless of the number of bytes
actually being written. When the incremented word address reaches the page boundary, the address
counter will “roll over” to the beginning of the same page. Nevertheless, creating a roll over event should be
avoided as previously loaded data in the page could become unintentionally altered.

Figure 5-2.Page Write

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
sc. Uy e e e
Device Address Byte Flrst Word Address Byte
SDA / (1 X o X1 XoXa mmnunn mm@mmn
MSB MSB

Start Condition 1 T

by Master ACK ACK

from Slave from Slave

Second Word Address Byte Data Word (n) Data Word (nx), rm\«thoul rollover

ﬁ@@@@@@@ﬂ@@@@@@@@ﬂ (‘MEE 4X 03X 02X 01X DOX 0 ) \
MSB M5B
T T T Stop Condition
ACK & @ ACK by Master
from Slave m from Slave

5.3 Acknowledge Polling “X
An Acknowledge Polling routine ¢ @ %‘nented to optimize time sensitive applications that would
u

prefer not to wait the fixed maxim cycle time (twr). This method allows the application to know

immediately when the Sen I write cycle has completed, so a subsequent operation can be
started.

-
Once the inter g"ﬂed write cycle has started, an Acknowledge Polling routine can be initiated. This
involves sepeat sending a Start condition followed by a valid Device Address byte with the R/W bit set at
Logiad0.\T'he device will not respond with an ACK while the write cycle is ongoing. Once the internal write
XS completed, the EEPROM will respond with an ACK, allowing a new Read or Write operation to be
diately initiated. A flow chart has been included below in Figure 5-3 to better illustrate this technique.
Figure 5-3. Acknowledge Polling Flow Chart

Send Send Start
Send any Stop condition followed YES Proceed to
Write — | condition | — by a valid —— | nextRead or
protocol to initiate the Device Address Write operation
write cycle byte with R/'W =0

T
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5.4 Write Cycle Timing

The length of the self-timed write cycle, or twr, is defined as the amount of time from the Stop condition that
begins the internal Write operation, to the Start condition of the first Device Address byte sent to the
ARM24C64A that it subsequently responds to with an ACK. Figure 5-4 has been included to show this
measurement. During the internally self-timed write cycle, any attempts to read from or write to the memory
array will not be processed.

Figure 5-4.Write Cycle Timing

< AP

Data Word n

T AL AL =N

S | I )
Stop Start Stop

& ofi@h ACK Pollmg routine.
Condition Condition\/\ Condition

5.5 Write Protection 06

The ARM24C64A utilizes a hardware data protection sc @ allows the user to write protect the entire
memory contents when the WP pin is at Vcc (or a{ write protection will be set if the WP pin is at
GND or left floating. K

WP Pin Voltage
Vee = < ) Full Array
Q None — Write Protection Not Enabled

@f the WP pin is sampled at the Stop condition for every Byte Write or Page Write command prior
w start of an internally self-timed Write operation. Changing the WP pin state after the Stop condition
as been sent will not alter or interrupt the execution of the write cycle. The WP pin state must be valid with
respect to the associated setup (tsu.we) and hold (tup.wp) timing as shown in the Figure 5-5 below. The WP
setup time is the amount of time that the WP state must be stable before the Stop condition is issued. The
WP hold time is the amount of time after the Stop condition that the WP state must remain stable.

If an attempt is made to write to the device while the WP pin has been asserted, the device will acknowledge
the Device Address, Word Address, and Data bytes but no write cycle will occur when the Stop condition is
issued, and the device will immediately be ready to accept a new Read or Write command.

REV-1.1 Asic Micro-Electronics Limited 11/28
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Figure 5-5. Write Protect Setup and Hold Timing

SCL M 7 8 9
— Stop Condition

by Master

Data Word Input Sequence Page/Byte Write Operation

_ \ | 1
\ |
SDAIN 4< D7 >< D6 ><: B :>< D1 >< Y >\ ACK by Slave | | |

| «—> le—>|
| tsuwp | tHD.wP |

WP
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6.

6.1

6.2

v\%

Read Operations

Read operations are initiated the same way as Write operations with the exception that the Read/Write
Select bit in the Device Address word must be a Logic 1. There are three Read operations:

e Current Address
Read

e Random Address
Read

e Sequential Read

Current Address Read

The internal data word address counter maintains the last address accessed during the last read or write
operation, incremented by one. This address stays valid between operations as long as the Vcc is maintained
to the part. The address “roll over” during read is from the last byte of the last page to the first byte of the first

page of the memory.
A Current Address Read operation will output data according to the location of the intern Qd
address counter. This is initiated with a Start condition, followed by a valid Device Addies with the

R/W bit set to Logic 1. The device will ACK this sequence and the current addre: sﬁ\ ord is serially
clocked out on the SDA line. All types of Read operations will be terminated if t Master does not
respond with an ACK (it NACKSs) during the ninth clock cycle, which wi for&we device into standby mode.
After the NACK response, the Master may send a Stop conditjon %Iete the protocol, or it can send a
Start condition to begin the next sequence. \

t(igs Read
4 5 6 7

Figure 6-1.Cur

Device Address Byte c Data Word (n)

SDA / 1 Ko K1 Ko JenfXA XX 1 X o Xor Xos XosXoe Kos KozKot Koo X 1) \

SB

8 9

SCL

T MSB T
Stop Condition

Start Condition \s G
by Master ACK NACK by Master
from Slave from Master

Random Read

A Random Read begins in the same way as a Byte Write operation does to load in a new data word
address. This is known as a “dummy write” sequence; however, the Data Byte and Stop condition of the
Byte Write must be omitted to prevent the part from entering an internal write cycle. Once the Device
Address and Word Address bytes are clocked in and acknowledged by the EEPROM, the bus Master must
generate another Start condition. The bus Master now initiates a Current Address Read by sending a Start
condition, followed by a valid Device Address byte with the R/W bit set to Logic 1. The EEPROM will ACK
the Device Address and serially clock out the data word on the SDA line. All types of Read operations will
be terminated if the bus Master does not respond with an ACK (it NACKSs) during the ninth clock cycle,
which will force the device into standby mode. After the NACK response, the Master may send a Stop
condition to complete the protocol, or it can send a Start condition to begin the next sequence.
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Figure 6-2.Random Read

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
sc. UyuuuuUuuUuUuUuUuUuUuUuUourrrryryryyyyyyL e

DeV|ce Address Byte Flrst Word Address Byte Second Word Address Byte

SDA ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ @mm@mnmmmmmmmmn

MSB T MSB MSB

Start Condition ACK ACK ACK
by Master from Slave from Slave from Slave

Dummy Write

Start Condition ACK & Stop Condition
by Master from Slave m Master Py Master

6.3 Sequential Read \/\

Sequential Reads are initiated by either a Current Address R q? ndom Read. After the bus Master
receives a data word, it responds with an acknowledge. A E’X e EEPROM receives an ACK, it will
continue to increment the word address and serially t sequential data words. When the maximum
memory address is reached, the data word addr ill “roll over” and the sequential read will continue from
the beginning of the memory array. AII operat|ons will be terminated if the bus Master does
not respond with an ACK (it NAC e nlnth clock cycle, which will force the device into standby
mode. After the NACK response t er may send a Stop condition to complete the protocol, or it can

send a Start condition to b{@ e néxt sequence.
s

Figure 6-3.Sequential Read
8 9 1 2 3 4 5

Start Condition 1 T
by Master ACK ACK
from Slave from Master
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 8
Data Word (n+1) Data Word (n+2) Data Word (n+x)

T Stop Condition
ACK ACK NACK by Master
from Master from Master from Master
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7. Device Default Condition from ASIC

The ARM24CG64A is delivered with the EEPROM array set to Logic 1, resulting in FFh data in all locations.
8. Electrical Specifications

8.1  Absolute Maximum Ratings
Functional operation at the “Absolute Maximum Ratings” or any

Temperature under Bias. . . . . .. -55°C to +125°C  other conditions beyond those indicated in Section 8.2 “DC and
AC Operating Range” is not implied or guaranteed. Stresses
Storage Temperature. . . . ... .. -65°C to +150°C  beyond those listed under “Absolute Maximum Ratings” and/or
exposure to the “Absolute Maximum Ratings” for extended
Supply Voltage with respect to periods may affect device reliability and cause permanent
ground . ......... . -0.5V to +5.50V  damage to the device.

Voltage on any pin with respect to The voltage extremes referenced in the “Absolute imum

0.6V to Vee + 0.5V Ratings” are intended to accommodate sho

ground .. ................. : )
undershoot/overshoot pulses that the d subjected
co c to during the course of normal operaji oes not imply or
D utput Current . .................. 5.0mA guarantee functional device per* hese levels for any

extended period of time.

8.2 DC and AC Operating Range
Table 8-1.DC and AC Op

Operating Temperature (Case) @
”

Vce Power Supply ( 0 Low Voltage Grade 1.7V to 5.5V

ARM24C64A

strial Temperature Range -40°C to +85°C
P
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8.3 DC Characteristics

Table 8-2.DC Characteristics
Parameters are applicable over the operating range in specified Section 8.2, unless otherwise noted.

Supply Voltage

Vcec = 1.8V(@2) Read at 400kHz 0.08 0.3 mA
oo Supply Cument Read Voo =55V Read at 1MHz 0.15 05 mA
lcc2 Supply Current, Write Vs =9y Write at 1MHz 0.20 1.0 mA

Vce = 1.8V(2) 0.08 0.4 pA
IsB Standby Current VIN = Vcc or Vss

Vce = 5.5V 0.10 6 pA
Iu Input Leakage Current VIN = VecorVss \& 3.0 MA
ILo Output Leakage Current Vour = Vee orVss \/\% 3.0 MA
Vi Input Low Level® 0.6 Veex03 -y

'S
ViH Input High Level® Q\ Vee x 0.7 Vee + 0.5 Vv
Vo Output Low Level Vige =18 6 83 0.2 Vv
Ol

Vel Output Low Level \ = 2 0.4 V

Notes: 1. Typical values characteri A= +25°C unless otherwise noted.

2. This paramete (@racterlzed but is not 100% tested in production.

\G
oW :
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8.4 AC Characteristics

Table 8-3. AC Characteristics
Parameters are applicable over operating range in Section 8.2 unless otherwise noted. Test conditions shown in Note 2.

Standard Mode Fast Mode Fast Mode Plus
Vcc =1.7V to Vcec =17V to Vcec = 2.5V to
5. 5V 5.5V 5.5V

Clock Frequency, SCL 1000 kHz
fscL

Clock Pulse Width Low 4,700 1300 500 ns
tLow

Clock Pulse Width High 4,000 600 400 ns
tHIGH Q
ti Input Filter Spike Suppression 100 100 ,‘9 0 ns

(SCL,SDA)" \

L g
taa Clock Low to Data Out Valid 4,500 \9;\® 450 ns

Bus Free Time between Stop and Start(") 4,700 G@ 500 ns
tBUF

Start Condition Hold Time 4,000 OQ 250 ns

tHD.STA &
Start Condition Set-up Time C] 600 250 ns
tsu.sTA %\e

Data In Hold Time

tHD.DAT ( 0

Data In Set-u eo 200 100 100 ns
tsu.DAT Q‘

\Qse Time( 1,000 300 100 ns

vaputs Fall Time(" 300 300 100 ns

Stop Condition Set-up Time 4,700 600 250 ns
tsu.sTo

Write Protect Setup Time 4,000 600 100 ns
tsu.wp

Write Protect Hold Time 4,000 600 400 ns
tHD.wP
toH Data Out Hold Time 100 50 50 ns

Write Cycle Time 5 5 5 ms
twr

REV-1.1 Asic Micro-Electronics Limited 17/28



N\ C ARM24C64A

Notes: 1. These parameters are determined through product characterization and are not 100% tested in production.
2. AC measurement conditions:

CL : 100pF

[

e Rpupr (SDA bus line pull-up resistor to Vcc): 1.3kQ(1000kHz), 4kQ (400kHz), 10kQ (100kHz)
e Input pulse voltages: 0.3 x Vcc to 0.7 x Vee
[ ]
[ ]

Input rise and fall times: < 50ns
Input and output timing reference voltages: 0.5 x Vcc

Figure 8-1. Bus Timing

Tch.H

—b|”<-—-t|= —p a1y
J—U \—/ \ /
I\ \

tsu. sm tHD.STA tHD.DAT |4—>4-—*: tsu.pAT —> +— lsusTo

SDAIN 4\ / : >< — - T{Q:‘_’/_\@é
S i \ \
e TR o™

7\0 —

"‘aﬁmtance

a=25°C, f=1.0MHz, Vcc = 3.0V

e o

8 pF Vio = 0V

8.5 Pin Capacitance

Table 8-4

Applicable over recommended operating ra

Symbol

Cio

Test Condition
Input/OuG ap ance (SDA)

Cin aC|tance (Ao, A1, A2, SCL) 6 pF Vin = 0V
Note\QJThis parameter is characterized but is not 100% tested in production.

8.6 er-Up Requirements and Reset Behavior

During a power-up sequence, the Vcc supplied to the ARM24C64A should monotonically rise from GND to
the minimum Vcc level as specified in Section 8.2, “DC and AC Operating Range” with a slew rate no
greater than 1V/us.

8.6.1 Device Reset

To prevent inadvertent write operations or other spurious events from happening during a power-up
sequence, the ARM24C64A includes a power-on-reset (POR) circuit. Upon power-up, the device will not
respond to any commands until the Vcc level crosses the internal voltage threshold (Veor) that brings the
device out of reset and into standby mode.

The system designer must ensure that instructions are not sent to the device until the Vcc supply has reached
a stable value greater than or equal to the minimum Vcc level. Additionally, once the Vcc is greater than or
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equal to the minimum Vcc level, the bus Master must wait at least trup before sending the first command to
the device. See Table 8-5 for the values associated with these power-up parameters.

Table 8-5.Power-up Conditions(")

Time required after Vcc is stable before the device can accept commands.

tpup

VPOR Power-On Reset Threshold Voltage 1.5 V
Minimum time at Vcc = OV between power cycles. 1 ms

tPOFF

Note: 1. These parameters are characterized but they are not 100% tested in production.

If an event occurs in the system where the Vcc level supplied to the ARM24C64A drops below the
maximum Veor level specified, it is recommended that a full power cycle sequence be perfor ‘ﬂrst
driving the Vcc pin to GND, waiting at least the minimum teorr time, and then perfor

power-up sequence incompliance with the requirements defined in this section, w\

8.7 EEPROM Cell Performance Characteristics
Table 8-6.EEPROM Cell Performance Gharacteri

Ta = 25°C, Voo m|n)< VCOV max)
. ) . .
Write Endurance Byte or Page 1,000,000 Write Cycles
Data Retention® Ta= 55°C%*n)< Vce < Vec(max) 100 — Years

Notes: 1. Write enduran ;@)rmance is determined through characterization and the qualification process.
2. The datet et@x
product%‘

capability is determined through qualification and is checked on each device in
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9. Ordering Information

ARM

ASIC EEPROM J

— -]

Product Family
24C = Standard I°C-compatible
Serial EEPROM

Device Density

24C 64 A-SSGM T
I L

-

64 = 64 Kilobit

Device Revision

X\

Shipping Carrier Option

T = Tape and Reel, Standard Quantity Option

B = Bulk (Tubes)

Operating Voltage
M =1.7V to 5.5V

Package Device Grade

G = Low-halogen, ‘ead -free
P = Lead (R,

Pack@ion

= JEDEC SOIC

= TSSOP
MA = 2.0mm x 3.0mm UDFN
P = PDIP
ST = SOT23
C = VFBGA
U = 3x3 Grid, 5-ball WLCSP
U1 = 2x2 Grid, 4-ball WLCSP

WU = Wafer Unsawn

REV-1.1
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10. Packaging Information

10.1 8-lead JEDEC SOIC

ARAA |
O ¢

- O 1 [ |

TOP VIEW

COMMON DIMENSIONS
{Unit of Measur = mm)

il SYMBOL MIN | NOM | MaxX | NOTE
: [ A 1.35 - 1.75
kE[ Al 0.10 - 025
R ﬁ b .31 - 0.51
\ Cc 0.7 - .25
D 5] 4.80 - 5.05
(J Ef 3.81 - 3,99
%\ E 0. 3 - 6.4

v\ SIDE VIEW = TS

Moles: This drawing is for general information only. L 0.40 = 1.27
Reder to JEDEC Drawing MS-012, Variation AA o] o — B*

for proper dimansions, lolaances, datums, etc.
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10.2 8-lead TSSOP

G-_f'lll_

1
[ 1
I
1
.“
Mg

L1

B |
1111 ) N
Top View o End View 3 . \&6
TN W
] \

‘ t1 P O DIMENSIONS
|

et of Messurs = mm)

D

Side View ( A = ~ | 120
& Al 005 - i1 |

MIN KA Max | NOTE

L]

Moles! 1. This drawing is lor general information oaiy . . 4 e
Reter lo JEDEC Dmwing MO-153, ' . %gém " es0 00 05
dimensions, lderances, datums, o 2580 3.00 3.10 2,5
2. Demeansson D does nod nchude m TOdNLESRONS OF gale & .40 BSC
burs. Mald Fish, profu w =hall nol exceed
0. 1 G (D 0K0EN ) Pad i Ei 4.30 4,40 4.50 3.5
3. Demens=son E1 ol e rbar-dead Flash o profmessons.
inter-teng nefl md otusens shall nol excead 0 25mm b 0.19 0.25 0.30 A
; & 085 BSC

4. i ey 0] ke Darnibear pooliug san.
protnsion shall be 0.06mm ol in exoess L 045 | 0.60 | 0.75
ol the b dimenaion 51 maimum materns condfion. Dambar L1 1.00 REF

cannal e located o e lower radng of e ool M

\ Spiee batwean prolnesion and adpeoend baad i 0.0 mm. C a0a | - | 0.20
v 5. Dwmension Dand ET o be dedsmined al Daksm Piane H.
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10.3 8-pad UDFN

! O‘xﬁmn} N " H
| |
0P VIEW - ‘
Az_#_| I % SIDE VIEW
——— Q
b (8x) . \&e
= N

Massure = mm)

o

g M NOM MAAX NOTE
0.50 055 e
|: i v ( A1 0.0 00z | o8

A2 - - 0.58

[+ L (&x) —>| D 1.90 2p0 | 210
\ Dz 1.40 1.50 1.60

E 280 200 .10

niensions, iderances, E2 1.7 130 140

—

(R R

LNt |

L~ ] [z [e's) DNMSHJNS
|

o

'

3
Q
&

Moles: 1.

2 r-marked feature on Top View. o 018 025 0.30 3
3 s o metalized terminal and is o i1 52 REF
een 0,15 mm and 0.30 mm from the
ftip. I the terminal has te optional radius on L 030 | 035 | 0.40
Q other end of the terminal, the dimension shouwd = 0.50 BEC
not be measuned in that radus area.
\ 4. The Pin #1 ID on the Bottom View is an onfentation K 020 | - | -
festure an e thermal pad.

kG,
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10.4 5-lead SOT23

- —
1 2 3
TORP VIEW END VIEW

i | |
LR 2
l KQ
SEATING | ] ] \
PLANE |— o—| A1 \/

]

SIDE VIEW QO
MMM DIMENSIONS

(Uit of Measaire = mim)

1. Difmension O doss nol indude mold fesh, prolarsions o gete burs. Hdd
poinsons o gain burs shal nol eosed 015 mm per and. Dénes EQton S'E'ME'DL MIN ROM A NOTE
nal mcude imoead Eashor profuson. Inferfead Tash o profm A x e 1.00
axcead 0.15 mm par sda. -
2, The package iop may ba smalar than ihe :udq.ng \ ms Dvand E1 Al 0.00 - 0.10
nm dalerminad al e olemos] axremes of ez of mold
Hash, (o bar burss, gate burs and inledaad amy mismaich I A"Z D?ﬂ .ﬂ_BD TDD LI
betwenn o fop and bosiom of te :laﬁ-suu C 0.08 - 020 3
a 'I"'msﬂd-'m::u"su_n';tl:rmlm hdm:m-:l:l-a"rrrarﬂ':lﬁ
mmun from e bead B D 290BsC 1,2
4. Dimansion " doas not ino son. Aowahin dambar profrosion E 2 B0BSC 1.2
=hall ba 0.08 l'rn! "'hu dimanson & maxmum maledal : :
condifion bored on e lowar mdius of S bol Mmmum E1 1.60 BSC 1.2
=pace be on acdjmosdd laad shall nol be hess $wn 007 mm. L1 0.60 REF
a8 0.95 BSC
el 1.90 BSC
vrrg & for gonoral informagion oy, Rafor fo JEDEC
wirtg MO-133, Vionafon AB foraddifonal miormaon. b 0.30 | x | 0.50 34

V\%
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10.5 8-ball VFBGA

) —
|-

— PIN 1 BALL PAD CORNER -—..-| -_— A

TGP VIEW -— A

SIDE VIEW
_ PN 1 BALL PAD CORNER
. T oo + v 4 e
OO0 0 B \’(,

O O @ Gf} (a1 > 06
B 7 [ 3 _1.'

E MLbniE o Whaaemora - mmien
e -
! ( sveea | e | Nom | max [ woe
BOTTOM VIEW A ars | ome | o
8 S0OLDER Al o 014 019
AZ a40 aas asn
Motes: B o | oz | owm | 2
1. Thia deawing ko for oo iggen a\pef anty. [ {50 BB
E Zogasc
2 D.’I"E'!-’E’ﬂtﬂ D3 ’ﬁ miassmun aobier ball dameter, * 080 BSG
. 1 [
i Maod iicen snall be 95 5504, 0Ag- 500, " i
d 100850
el 025 REF

oW

REV-1.1 Asic Micro-Electronics Limited 25/28



N\ C ARM24C64A

10.6 5-ball WLCSP

TOP VIEW SEEE] EBALL SIDE

Al CIRNER 1 2.3

Al©

B E

c
— o
SIDE VIEW

A3
1 b o
SEATING FLANE + [\AJ—_

] A
[S[0075c] X\
PIN ASSIGNMENT MATRIX G

0.025 REF 3

e | Contact Atmel for details
af 0.400 BSC
E Contect Atmel for details
Rl 0.683 BSC
a2 0.400 BSC
o | oare | oaes | o200

Hola: 1. Démensons are MOT loscabs.
2 Saidar ball composiion & 95.55n-2.08g-0 500
1 Produc ofinmd with Back Side Confing (BSC)
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10.7 4-ball WLCSP

TOPVIEW [=2[0.015 éX) BOTTOM VIEW
A
1 2 2 1

& DORMER &1 DORNER

A _ _@vo A

E .
R
B TY Qe
p—pB] HaTH

SIDE VIEW AFM
i RN
: i)

BEATING PLANE l /

. BT * “
= 1 (\\ OMMON DIMENSIONS

{ Unit of Measure = mm)

= AR A1
= [oorsfel (Oﬁmu{u MIN | TYP | MAX | NOTE

C‘, A | o260 | 0295 | 0330
PIN ASSIGNMENT MATR e A1 | ooso | 0.085 | 0110

/r A2 0480 | 0975 | 0490

: ,3 A3 0.025 REF 3

M o Contact Atmei for details

a3
s dt 0.400 BSG

E

Contact Atmed for details

< N\ e

] QATh | 0185 | 0200

Hota: 1. Dimensons are NOT o scala
v 2. Soidar ball compastion & 95 55n-4.08g-0 500

3. Podud] ofiered with Back Side Confing (BSC)
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11. Revision History

1.0 08/2015 Initial document release.

1.1 05/2021 Update product information.
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