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Important Notice

The information in this publication has been carefully
checked and is believed to be entirely accurate at the
time of publication. Samsung assumes no
responsibility, however, for possible errors or
omissions, or for any consequences resulting from the
use of the information contained herein.

Samsung reserves the right to make changes in its
products or product specifications with the intent to
improve function or design at any time and without
notice and is not required to update this
documentation to reflect such changes.

This publication does not convey to a purchaser of
semiconductor devices described herein any license
under the patent rights of Samsung or others.

Samsung makes no warranty, representation, or
guarantee regarding the suitability of its products for
any particular purpose, nor does Samsung assume
any liability arising out of the application or use of any
product or circuit and specifically disclaims any and all
liability, including without limitation any consequential
or incidental damages.

S524A Series (12C Bus) Serial EEPROM
Data Sheet, Revision 1
Publication Number: 11-S5-24A Series-072001

© 2001 Samsung Electronics

"Typical" parameters can and do vary in different
applications. All operating parameters, including
"Typicals" must be validated for each customer
application by the customer's technical experts.

Samsung products are not designed, intended, or
authorized for use as components in systems
intended for surgical implant into the body, for
other applications intended to support or sustain
life, or for any other application in which the failure
of the Samsung product could create a situation
where personal injury or death may occur.

Should the Buyer purchase or use a Samsung
product for any such unintended or unauthorized
application, the Buyer shall indemnify and hold
Samsung and its officers, employees,
subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, expenses, and
reasonable attorney fees arising out of, either
directly or indirectly, any claim of personal injury
or death that may be associated with such
unintended or unauthorized use, even if such
claim alleges that Samsung was negligent
regarding the design or manufacture of said
product.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in
any form or by any means, electric or mechanical, by photocopying, recording, or otherwise, without the prior

written consent of Samsung Electronics.

Samsung Electronics' microcontroller business has been awarded full ISO-14001
certification (BSI Certificate No. FM24653). All semiconductor products are designed
and manufactured in accordance with the highest quality standards and objectives.
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Serial EEPROM
Selection Guide

Data Sheet
SERIAL EEPROM SELECTION GUIDE
Product Density Page Write Write Endurance | Operating Package
(Organization) | Buffer Time Protect Voltage
(Max)

S524A40X11 1K-bit (128 * 8) 16 bytes 5ms H/W 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524A40X10 1K-bit (128 * 8) 16 bytes 5ms H/W, SIW 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524A40X21 2K-bit (256 ~ 8) 16 bytes 5ms H/W 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524A40X20 2K-bit (256 ~ 8) 16 bytes 5ms H/W, SIW 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524A40X41 4K-bit (512~ 8) 16 bytes 5ms H/W 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524A40X40 4K-bit (512~ 8) 16 bytes 5ms H/W, SIW 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524A60X81 | 8K-bit (1024~ 8) | 16 bytes 5ms H/W 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524A60X51 | 16K-bit (2048 ~ 8) | 16 bytes 5ms H/W 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524AB0X91 | 32K-hit (4096 ~ 8) | 32 bytes 5ms H/W 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524AB0OXB1 | 64K-bit (8192 ~ 8) | 32 bytes 5ms H/W 1M 1.8V-5.5V | 8DIP/SOP/TSSOP
S524AD0OXD1 128K-bit 64 bytes 5ms H/W 500K 1.8vV-5.5vV 8DIP/TSSOP

(16384 " 8)
S524ADOXF1 256K-bit 64 bytes 5ms H/W 500K 1.8vV-5.5V 8DIP/TSSOP

(32768 " 8)

B 4 A # 3 886-3-5753170

%% 1) WL~ (B #) 86-21-34970699

JVE 4% 1) WL (91 86-755-83298787
Http:

www. 100y. com. tw

ELECTRONICS

1-1



User
100Y


ELECTRONICS

S524A40X10/40X20/40X40

1K/2K/4K-bit
Serial EEPROM for Low Power

OVERVIEW

Data Sheet

The S524A40X10/40X20/40X40 serial EEPROM has a 1,024/2,048/4,096-bit (128/256/512-byte) capacity,
supporting the standard I’C™-bus serial interface. It is fabricated using Samsung’s most advanced CMOS
technology. It has been developed for low power and low voltage applications (1.8 V to 5.5 V). Important features
are a hardware-based write protection circuit for the entire memory area and software-based write protection logic
for the lower 128 bytes. Hardware-based write protection is controlled by the state of the write-protect (WP) pin.
The software-based method is one-time programmable and permanent. Using one-page write mode, you can
load up to 16 bytes of data into the EEPROM in a single write operation. Another significant feature of the
S524A40X10/40X20/40X40 is its support for fast mode and standard mode.

FEATURES

I’C-Bus Interface
Two-wire serial interface

Automatic word address increment

EEPROM
1K/2K/4K-bit (128/256/512-byte) storage area
16-byte page buffer

Hardware-based write protection for the entire
EEPROM (using the WP pin)

Software-based write protection for the lower
128-byte EEPROM

EEPROM programming voltage generated
on chip

1,000,000 erase/write cycles

100 years data retention

B 4% 5 # ¥} 886-3-5753170
WE4E H (i) 86-21-34970699
Jk 4 h BG4I 86-755-83298787
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Operating Characteristics

Operating voltage
— 18Vto55V

Operating current

— Maximum write current: <3 mA at 5.5 V
— Maximum read current: < 200 mA at 5.5V
— Maximum stand-by current: <5 mA at 5.5V
Operating temperature range

— —25°C to + 70°C (commercial)

— —40°C to + 85°C (industrial)

Operating clock frequencies

— 100 kHz at standard mode

— 400 kHz at fast mode

Electrostatic discharge (ESD)

— 5,000 V (HBM)

— 500V (MM)

Packages

8-pin DIP, SOP, and TSSOP

ELECTRONICS

2-1


User
100Y


S524A40X10/40X20/40X40 SERIAL EEPROM DATA SHEET

SDA > Start/Stop HV Generation
> Logic "] Timing Control
A\ AR
"|  control Logic
WP >
I_ A
L . EEPROM
SCL »  Slave Address Word Address Row Cell Array
Comparator Pointer »  decoder > 128 x 8 hits
0 i N 256 x 8 bits
f A 4 512 x 8 bits
A0 _
Al
A2 A
» Column Decoder

Y

A

Data Register

A

I Dout and ACK |«

Figure 2-1. S524A40X10/40X20/40X40 Block Diagram
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S524A40X10/40X20/40X40 SERIAL EEPROM

Vcc WP SCL SDA

InIninl

S524A40X10/
40X20/40X40

O
ATk

Vss

NOTE: The S524A40X10/40X20/40X40 is available
in 8-pin DIP, SOP, and TSSOP package.

Figure 2-2. Pin Assignment Diagram

Table 2-1. S524A40X10/40X20/40X40 Pin Descriptions

Name

Type

Description

Circuit
Type

A0, Al, A2

Input

Input pins for device address selection. To configure a device address,
these pins should be connected to the V. or Vg of the device.

These pins are internally pulled down to Vgg.

1

Vss

Ground pin.

SDA

I/0

Bi-directional data pin for the I°C-bus serial data interface. Schmitt
trigger input and open-drain output. An external pull-up resistor must
be connected to V- Typical values for this pull-up resistor are 4.7 kW

(100 kHz) and 1 kW (400 kHz).

SCL

Input

Schmitt trigger input pin for serial clock input.

WP

Input

Input pin for hardware write protection control. If you tie this pin to V¢

the write function is disabled to protect previously written data in the
entire memory; if you tie it to Vgg, the write function is enabled.

This pin is internally pulled down to Vgg.

Vee

Single power supply.

NOTE: See the following page for diagrams of pin circuit types 1, 2, and 3.
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S524A40X10/40X20/40X40 SERIAL EEPROM DATA SHEET

A0, Al, Noise
A2, WP O > ’ SCL Filter > >

Figure 2-3. Pin Circuit Type 1 Figure 2-4. Pin Circuit Type 2
SbA [ *—=o
I Data Out
Vss
|"I:I_ Noise —» Data In
L | Filter

Figure 2-5. Pin Circuit Type 3
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DATA SHEET S524A40X10/40X20/40X40 SERIAL EEPROM

FUNCTION DESCRIPTION

I°C-BUS INTERFACE

The S524A40X10/40X20/40X40 supports the I°C-bus serial interface data transmission protocol. The two-wire bus
consists of a serial data line (SDA) and a serial clock line (SCL). The SDA and the SCL lines must be connected
to V¢ by a pull-up resistor that is located somewhere on the bus.

Any device that puts data onto the bus is defined as the “transmitter” and any device that gets data from the bus
is the “receiver.” The bus is controlled by a master device which generates the serial clock and start/stop
conditions, controlling bus access. Using the A0,Al and A2 input pins, up to eight S524A40X10/40X20 (four for
S524A40X40) devices can be connected to the same I°C-bus as slaves (see Figure 2-6). Both the master and
slaves can operate as transmitter or receiver, but the master device determines which bus operating mode would
be active.

Vcc Vcce
SDA
SCL
Slave 1 Slave 2 Slave 3 Slave 8

Bus Master S524A40X20 S524A40X20 S524A40X20 S524A40X20

(Transmitter/ TX/RX TX/RX TXIRx | ----- TX/RX

Receiver) A0 Al A2 A0 Al A2 A0 Al A2 A0 Al A2

MCU

ToVccorVss ToVccorVss ToVccorVss ToVccorVss

NOTE: The A0 does not affect the device address of the S524A40X40.

Figure 2-6. Typical Configuration (16 Kbits of Memory on the I’C-Bus)

B 4% 5 # # 886-3-5753170
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B 4% 1 # # 886-3-5753170
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Here are several rules for 1°C-bus transfers: P45 1 WL T-GR Y1) 86-755-83298787
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I’C-BUS PROTOCOLS

— A new data transfer can be initiated only when the bus is currently not busy.

— MSB is always transferred first in transmitting data.
— During a data transfer, the data line (SDA) must remain stable whenever the clock line (SCL) is High.

The I°C-bus interface supports the following communication protocols:

Bus not busy: The SDA and the SCL lines remain High level when the bus is not active.

Start condition: Start condition is initiated by a High-to-Low transition of the SDA line while SCL remains High
level. All bus commands must be preceded by a start condition.

Stop condition: A stop condition is initiated by a Low-to-High transition of the SDA line while SCL remains
High level. All bus operations must be completed by a stop condition (see Figure 2-7).

RS (i IR0 VL
R o)/ X Ao

<> < >« g <>
Start Data or Data Stop
Condition ACK Valid Change Condition

Figure 2-7. Data Transmission Sequence

Data valid: Following a start condition, the data becomes valid if the data line remains stable for the duration
of the High period of SCL. New data must be put onto the bus while SCL is Low. Bus timing is one clock
pulse per data bit. The number of data bytes to be transferred is determined by the master device. The total
number of bytes that can be transferred in one operation is theoretically unlimited.

ACK (Acknowledge): An ACK signal indicates that a data transfer is completed successfully. The transmitter
(the master or the slave) releases the bus after transmitting eight bits. During the 9th clock, which the master
generates, the receiver pulls the SDA line low to acknowledge that it successfully received the eight bits of
data (see Figure 2-8). But the slave does not send an ACK if an internal write cycle is still in progress.

In data read operations, the slave releases the SDA line after transmitting 8 bits of data and then monitors
the line for an ACK signal during the 9th clock period. If an ACK is detected, the slave will continue to
transmit data. If an ACK is not detected, the slave terminates data transmission and waits for a stop condition
to be issued by the master before returning to its stand-by mode.
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DATA SHEET S524A40X10/40X20/40X40 SERIAL EEPROM

Master _ ASY-= \ .
Data from \ / _____________ .
Transmitter _/\

ACK from
Receiver

A
\ 4

ACK

Figure 2-8. Acknowledge Response From Receiver

Slave Address: After the master initiates a Start condition, it must output the address of the device to be
accessed. The most significant four bits of the slave address are called the “device identifier”. The identifier
for the S524A40X10/40X20/40X40 is “1010B”. The next three bits comprise the address of a specific device.
The device address is defined by the state of the A0, A1 and A2 pins. Using this addressing scheme, you can
cascade up to eight S524A40X10/40X20 or four S524A40X40 on the bus (see Table 2-2 below). The b1l for
S524A40X40 is used by the master to select which of the blocks of internal memory (1 block = 256 words)
are to be accessed. The bit is in effect the most significant bit of the word address.

Read/Write: The final (eighth) bit of the slave address defines the type of operation to be performed. If the
R/W bit is “1”, a read operation is executed. If it is “0”, a write operation is executed.

Table 2-2. Slave Device Addressing

Function Device Identifier Device Address R/W Bit
b7 | b6 | b5 | b4 b3 b2 p1(note) b0
Read 1 0 1 0 A2 Al A0
Write 1 0 1 0 A2 Al A0
Write-protect 0 1 1 0 A2 Al A0 0

NOTE: The bl for S524A40X40 corresponds to the MSB of the memory array address word.

B 4% 5 # ¥} 886-3-5753170
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S524A40X10/40X20/40X40 SERIAL EEPROM DATA SHEET

BYTE WRITE OPERATION

In a complete byte write operation, the master transmits the slave address, word address, and one data byte to
the S524A40X10/40X20/40X40 slave device (see Figure 2-9).

Start  Slave Address Word Address Data Stop

UL |

~0O>r
~0O>r
0>

Figure 2-9. Byte Write Operation

Following the Start condition, the master sends the device identifier (4 bits), the device address (3 bits), and an
R/W bit set to “0” onto the bus. Then the addressed S524A40X10/40X20/40X40 generates an ACK and waits for
the next byte. The next byte to be transmitted by the master is the word address. This 8-bit address is written into
the word address pointer of the S524A40X10/40X20/40X40.

When the S524A40X10/40X20/40X40 receives the word address, it responds by issuing an ACK and then waits
for the next 8-bit data. When it receives the data byte, the S524A40X10/40X20/40X40 again responds with an
ACK. The master terminates the transfer by generating a Stop condition, at which time the
S524A40X10/40X20/40X40 begins the internal write cycle.

While the internal write cycle is in progress, all S524A40X10/40X20/40X40 inputs are disabled and the
S524A40X10/40X20/40X40 does not respond to additional requests from the master.

B 4 A # 3 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Jk 4 h BG4I 86-755-83298787
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PAGE WRITE OPERATION

The S524A40X10/40X20/40X40 can also perform 16-byte page write operation. A page write operation is initiated
in the same way as a byte write operation. However, instead of finishing the write operation after the first data
byte is transferred, the master can transmit up to 15 additional bytes. The S524A40X10/40X20/40X40 responds
with an ACK each time it receives a complete byte of data (see Figure 2-10).

Start  Slave Address Word Address (n) Data (n) Data (En + 15) Stop

LML (IO |

~0O>r
0>
0>
0>
~0O>r

Figure 2-10. Page Write Operation

The S524A40X10/40X20/40X40 automatically increments the word address pointer each time it receives a
complete data byte. When one byte has been received, the internal word address pointer increments to the next
address and the next data byte can be received.

If the master transmits more than 16 bytes before it generates a stop condition to end the page write operation,
the S524A40X10/40X20/40X40 word address pointer value “rolls over” and the previously received data is
overwritten. If the master transmits less than 16 bytes and generates a stop condition, the
S524A40X10/40X20/40X40 writes the received data to the corresponding EEPROM address.

During a page write operation, all inputs are disabled and there is no response to additional requests from the
master until the internal write cycle is completed.

B 4% 5 # # 886-3-5753170
JH: B ) LT (i) 86-21-34970699
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POLLING FOR AN ACK SIGNAL

When the master issues a stop condition to initiate a write cycle, the S524A40X10/40X20/40X40 starts an internal
write cycle. The master can then immediately begin polling for an ACK from the slave device.

To poll for an ACK signal in a write operation, the master issues a start condition followed by the slave address.
As long as the S524A40X10/40X20/40X40 remains busy with the write operation, no ACK is returned. When the
S524A40X10/40X20/40X40 completes the write operation, it returns an ACK and the master can then proceed
with the next read or write operation (see Figure 2-11).

Send Write
Command

Send Stop Condition to
Initiate Write Cycle

-
hl

Send Start
Condition

Send Slave Address
with R/W bit ="0"

No

Yes

Start Next
Operation

Figure 2-11. Master Polling for an ACK Signal from a Slave Device
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DATA SHEET S524A40X10/40X20/40X40 SERIAL EEPROM

SOFTWARE-BASED WRITE PROTECTION

You can write-protect the lower 128 bytes of the EEPROM, locations 00H-7FH, in one operation. To do this, you
simply write a value to a one-time, write-only register. Once you have applied this write protection, any write
attempt to access the lower 128-byte area is ignored. In other words, the write protection is permanent. The effect
of such a failed attempt is processed in the same way as an invalid 1°C-bus protocol.

To enable write protection, you must execute a write operation to the write protection register. To access the write
protection register, you use the device address “0110". The word address and data in this write operation can be
any value and the timing and wave form characteristics are identical to a normal byte write operation (see Figure
2-12).

Word Address Data
Start Slave Address (Ignored) (Ignored) Stop

LT |

~0O>r
~0O>r
~0O>r

Figure 2-12. Write Protection Operation

HARDWARE-BASED WRITE PROTECTION

You can also write-protect the entire memory area of the S524A40X10/40X20/40X40. This method of write
protection is controlled by the state of the Write Protect (WP) pin.

When the WP pin is connected to V., any attempt to write a value to the memory is ignored.

The S524A40X10/40X20/40X40 will acknowledge slave and word address, but it will not generate an
acknowledge after receiving the first byte of the data. Thus the write cycle will not be started when the stop
condition is generated. By connecting the WP pin to Vg, the write function is allowed for the entire memory.

These write protection features effectively change the EEPROM to a ROM in order to prevent data from being
overwritten. Whenever the write function is disabled, a slave address and a word address are acknowledged on
the bus, but data bytes are not acknowledged.

_ )
B 4% 1 # # 886-3-5753170
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S524A40X10/40X20/40X40 SERIAL EEPROM

DATA SHEET

CURRENT ADDRESS BYTE READ OPERATION

The internal word address pointer maintains the address of the last word accessed, incremented by one.
Therefore, if the last access (either read or write) was to the address “n”, the next read operation would access

data at address “n+1".

When the S524A40X10/40X20/40X40 receives a slave address with the R/W bit set to “1”, it issues an ACK and
sends the eight bits of data. The master does not acknowledge the transfer but it does generate a Stop condition.

In this way, the S524A40X10/40X20/40X40 effectively stops the transmission (see Figure 2-13).

Start  Slave Address Data Stop

il |

~0O>r

~0O>r oz

Figure 2-13. Current Address Byte Read Operation
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RANDOM ADDRESS BYTE READ OPERATION

Using random read operations, the master can access any memory location at any time. Before it issues the

slave address with the R/W bit set to “1”, the master must first perform a “dummy” write operation. This operation
is performed in the following steps:

1. The master first issues a Start condition, the slave address, and the word address to be read. (This step sets
the internal word address pointer of the S524A40X10/40X20/40X40 to the desired address.)

2. When the master receives an ACK for the word address, it immediately re-issues a start condition followed
by another slave address, with the R/W bit set to “1”.

The S524A40X10/40X20/40X40 then sends an ACK and the 8-bit data stored at the desired address.
At this point, the master does not acknowledge the transmission, but generates a stop condition instead.

In response, the S524A40X10/40X20/40X40 stops transmitting data and reverts to its stand-by mode (see
Figure 2-14).

Start  Slave Address Word Address Start  Slave Address Data (n) Stop

UL I |

~0O>r
~0O>r
~0O>r

0> oz

Figure 2-14. Random Address Byte Read Operation
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SEQUENTIAL READ OPERATION

Sequential read operations can be performed in two ways: as a series of current address reads or as random
address reads. The first data is sent in the same way as the previous read mode used on the bus. The next time,
however, the master responds with an ACK, indicating that it requires additional data.

The S524A40X10/40X20/40X40 continues to output data for each ACK it receives. To stop the sequential read
operation, the master does not respond with an ACK, but instead issues a Stop condition.

Using this method, data is output sequentially with the data from address “n” followed by the data from “n+1". The
word address pointer for read operations increments all word addresses, allowing the entire EEPROM to be read
sequentially in a single operation. After the entire EEPROM is read, the word address pointer “rolls over” and the
S524A40X10/40X20/40X40 continues to transmit data for each ACK it receives from the master (see Figure 2-
15).

Start Slave Address Data (n) Data (n + x)

il N |

~0O>r
0>
~0O>r

~0O>r oz

Figure 2-15. Sequential Read Operation
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S524A40X10/40X20/40X40 SERIAL EEPROM

ELECTRICAL DATA

Table 2-3. Absolute Maximum Ratings

(Tp=25°C)
Parameter Symbol Conditions Rating Unit
Supply voltage Vee - -03 to +7.0 \Y}
Input voltage Vin - -03 1t +7.0 \Y}
Output voltage Vo - -03to +7.0 \Y}
Operating temperature Ta - —40 to +85 °C
Storage temperature Tste - —65 to + 150 °C
Electrostatic discharge VEsp HBM 5000 Vv
MM 500
Table 2-4. D.C. Electrical Characteristics
(To=-25°Cto +70°C (C),—40°Cto + 85°C (1), Voc = 1.8 V10 5.5 V)
Parameter Symbol Conditions Min Typ Max Unit
Input low voltage ViL SCL, SDA, A0, Al, A2 - X 0.3 Ve Vv
Input high voltage Viu 0.7 Ve A N Vv
Input leakage current I Vin=0to Ve - = 10 HA
Output leakage current Lo Vo =010 Vee - - 10 UA
Output low voltage VoL lo. =0.15 MA, V=18V - - 0.2 \Y
loL = 2.1 MA, Ve =25V - - 0.4
Supply current | Write lcer Vee=5.5V, 400 kHz - £ 3 mA
lcco | Ve = 1.8V, 100 kHz - -~ 1
Read lccs | Vec =55V, 400 kHz - - 0.2
lcca | Vee = 1.8V, 100 kHz - - 60 LA
Stand-by current lccs Vec=SDA=SCL=55V, - - 5 HA
all other inputs =0 V
lcce Vee=SDA=SCL=138YV, - - 1
all other inputs =0V
B 4% H # # 886-3-5753170
JVE 4% ) WL F- (i) 86-21-34970699
4% ) HLF- (5 1) 86-755-83298787
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S524A40X10/40X20/40X40 SERIAL EEPROM DATA SHEET
Table 2-4. D.C. Electrical Characteristics (Continued)
(To=-25°Cto +70°C (C), —40°Cto + 85°C (1), Voc = 1.8 V10 5.5 V)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance Cn 25°C, 1MHz, A\ - 10 pF
Vee =5V, V=0V,
A0, Al, A2, SCL and WP pin
Input/output capacitance Cio 25°C, 1MHz, - - 10
Vee =5V, V=0V,
SDA pin

(T4 =—25°Cto + 70°C (C), — 40°C to + 85°C (1), Voe = 1.8 V10 5.5 V)

Table 2-5. A.C. Electrical Characteristics

Parameter Symbol | Conditions Vec=181t055V Vec=251t055V Unit
(Standard Mode) (Fast Mode)
Min Max Min Max
External clock frequency Feik o 0 100 0 400 kHz
Clock high time tHiGH - 4 - 0.6 - ns
Clock low time tow = 4.7 - 1.3 =
Rising time tr SDA, SCL - 1 - 0.3
Falling time te SDA, SCL - 0.3 - 0.3
Start condition hold time tip:sTA - 4 - 0.6 -
Start condition setup time tsusTA - 4.7 & 0.6 =~
Data input hold time tDDAT - 0 - 0 =
Data input setup time tsuDAT - 0.25 - 0.1 —
Stop condition setup time tsu:sto - 4 i 0.6 A
Bus free time tsur Before new 4.7 < 1.3 &
transmission
Data output valid from tan - 0.3 3.5 - 0.9
clock low (note)
Noise spike width tsp - & 100 & 50 ns
Write cycle time twr - $ 5 & 5 ms

NOTES:

1. Upon customers request, up to 400 kHz (Max.) in standard mode and 1 MHz in fast mode are available.
2. When acting as a transmitter, the S524A40X10/40X20/40X40 must provide an internal minimum delay time to bridge
the undefined period (minimum 300 ns) of the falling edge of SCL. This is required to avoid unintended generation of a

start or stop condition.
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tF tHIGH trR
—> < < g —> [
ARYS
SCL 3 tLow > \\\
tsu:STA (¢ #|< P tHD:STA tHD:DAT [ #|< P tSU:DAT P tsu:sTO
SDA In / *
tAA . tBUF |
vywWwwwiwwwiwWwwiwwwwwwy
COOO00000OA0AO0
DA
SDA Out XY
Figure 2-16. Timing Diagram for Bus Operations
————— !
SDA )( 8th Bit \ ACK / \ / \
————— —
WORDnN
¢—— twR ——————P
Stop Start
Condition Condition
Figure 2-17. Write Cycle Timing Diagram
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S524A40X11/40X21/
40X41/60X81/60X51

1K/2K/4K/8K/16K-bit
Serial EEPROM for Low Power

Data Sheet

OVERVIEW

The S524A40X11/40X21/40X41/60X81/60X51 serial EEPROM has a 1,024/2,048/4,096/8,192/16,384-bit
capacity, supporting the standard I°C™-bus serial interface. It is fabricated using Samsung’s most advanced
CMOS technology. It has been developed for low power and low voltage applications (1.8 V to 5.5 V). One of its
major feature is a hardware-based write protection circuit for the entire memory area. Hardware-based write
protection is controlled by the state of the write-protect (WP) pin. Using one-page write mode, you can load up to
16 bytes of data into the EEPROM in a single write operation. Another significant feature of the
S524A40X11/40X21/40X41/60X81/60X51 is its support for fast mode and standard mode.

FEATURES

I’C-Bus Interface
Two-wire serial interface

Automatic word address increment

EEPROM

1K/2K/4K/8K/16K-bit
(128/256/512/1,024/2,048-byte) storage area

16-byte page buffer

Hardware-based write protection for the entire
EEPROM (using the WP pin)

EEPROM programming voltage generated
on chip

1,000,000 erase/write cycles

100 years data retention

B 4 A # 3 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Jk 4 h BG4I 86-755-83298787

Http://www. 100y. com. tw

Operating Characteristics

Operating voltage
— 18Vto55V

Operating current

— Maximum write current: <3 mA at 5.5V
— Maximum read current: < 200 nA at 5.5V
— Maximum stand-by current: <5 mA at5.5V
Operating temperature range

— —25°C to + 70°C (commercial)

— —40°C to + 85°C (industrial)

Operating clock frequencies

— 100 kHz at standard mode

— 400 kHz at fast mode

Electrostatic discharge (ESD)

— 5,000 V (HBM)

— 500V (MM)

Packages

8-pin DIP, SOP, and TSSOP

ELECTRONICS
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DATA SHEET

HV Generation
Timing Control

r

SDA > Start/Stop
—p Logic
V_ N
Control Logic
WP
I— A
EEPROM
A Cell Array
SCL »  Slave Address Word Address Row %gg i g E:::
»  Comparator Pointer decoder 512 x 8 bits

f — 1024 x 8 bits
0 2048 x 8 bits

Al ‘

A2 ‘

Column Decode
4
A
Data Register
A
Dout and ACK |«
v

Figure 3-1. S524A40X11/40X21/40X41/60X81/60X51 Block Diagram

B 4 H # # 886-3-5753170
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Vcc WP SCL SDA
S524A40X11/40X21/
40X41/60X81/60X51
A0 Al A2 Vss
NOTE: The S524A40X11/40X21/40X41/60X81/60X51
is available in 8-pin DIP, SOP, and TSSOP package.
Figure 3-2. Pin Assignment Diagram
Table 3-1. S524A40X11/40X21/40X41/60X81/60X51 Pin Descriptions
Name Type Description Circuit
Type
A0, Al, A2 Input Input pins for device address selection. To configure a device address, 1
these pins should be connected to the V. or Vg of the device.
These pins are internally pulled down to Vgg.
Vgg T Ground pin. -
SDA /0 Bi-directional data pin for the I°C-bus serial data interface. Schmitt 3
trigger input and open-drain output. An external pull-up resistor must
be connected to V- Typical values for this pull-up resistor are 4.7 kW
(100 kHz) and 1 kW (400 kHz).
SCL Input Schmitt trigger input pin for serial clock input. 2
WP Input Input pin for hardware write protection control. If you tie this pin to V¢
the write function is disabled to protect previously written data in the
entire memory; if you tie it to Vgg, the write function is enabled.
This pin is internally pulled down to Vgg.
Vee - Single power supply. ™
NOTE: See the following page for diagrams of pin circuit types 1, 2, and 3.
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A0, Al, Noise
A2, WP O > ’ SCL Filter > >

Figure 3-3. Pin Circuit Type 1 Figure 3-4. Pin Circuit Type 2
SDA [} ® *
I Data Out
L Vss
|—|:|_ Noise Data |
i | Filter > Data In

Figure 3-5. Pin Circuit Type 3
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FUNCTION DESCRIPTION

I°C-BUS INTERFACE

The S524A40X11/40X21/40X41/60X81/60X51 supports the I°C-bus serial interface data transmission protocol.
The two-wire bus consists of a serial data line (SDA) and a serial clock line (SCL). The SDA and the SCL lines
must be connected to V¢ by a pull-up resistor that is located somewhere on the bus.

Any device that puts data onto the bus is defined as the “transmitter” and any device that gets data from the bus
is the “receiver.” The bus is controlled by a master device which generates the serial clock and start/stop
conditions, controlling bus access. Using the A0, A1, and A2 input pins, up to eight S524A40X11/40X21 (four
S524A40X41, two for S524A60X81, one for S524A60X51) devices can be connected to the same I°C-bus as
slaves (see Figure 3-6). Both the master and slaves can operate as transmitter or receiver, but the master device
determines which bus operating mode would be active.

Vcc Vcce
SDA
SCL
Slave 1 Slave 2 Slave 3 Slave 8

Bus Master S524A40X21 S524A40X21 S524A40X21 S524A40X21

(Transmitter/ TX/RX TX/RX TXIRx | ----- TX/RX

Receiver) A0 Al A2 A0 Al A2 A0 Al A2 A0 Al A2

MCU

ToVccorVss ToVccorVss ToVccorVss ToVccorVss

NOTES:

1. The A0 does not affect the device address of the S524A40X41.

2. The A0, Al do not affect the device address of the S524A60X81.

3. The AQ, Al, and A2 do not affect the device address of the S524A60X51.

Figure 3-6. Typical Configuration (16 Kbits of Memory on the I°’C-Bus)
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I’C-BUS PROTOCOLS

— A new data transfer can be initiated only when the bus is currently not busy.

— MSB is always transferred first in transmitting data.
— During a data transfer, the data line (SDA) must remain stable whenever the clock line (SCL) is High.

The I°C-bus interface supports the following communication protocols:

Bus not busy: The SDA and the SCL lines remain High level when the bus is not active.

Start condition: Start condition is initiated by a High-to-Low transition of the SDA line while SCL remains High
level. All bus commands must be preceded by a start condition.

Stop condition: A stop condition is initiated by a Low-to-High transition of the SDA line while SCL remains
High level. All bus operations must be completed by a stop condition (see Figure 3-7).

RS (i IR0 VL
R o)/ X Ao

<> < >« g <>
Start Data or Data Stop
Condition ACK Valid Change Condition

Figure 3-7. Data Transmission Sequence

Data valid: Following a start condition, the data becomes valid if the data line remains stable for the duration
of the High period of SCL. New data must be put onto the bus while SCL is Low. Bus timing is one clock
pulse per data bit. The number of data bytes to be transferred is determined by the master device. The total
number of bytes that can be transferred in one operation is theoretically unlimited.

ACK (Acknowledge): An ACK signal indicates that a data transfer is completed successfully. The transmitter
(the master or the slave) releases the bus after transmitting eight bits. During the 9th clock, which the master
generates, the receiver pulls the SDA line low to acknowledge that it successfully received the eight bits of
data (see Figure 3-8). But the slave does not send an ACK if an internal write cycle is still in progress.

In data read operations, the slave releases the SDA line after transmitting 8 bits of data and then monitors
the line for an ACK signal during the 9th clock period. If an ACK is detected, the slave will continue to
transmit data. If an ACK is not detected, the slave terminates data transmission and waits for a stop condition
to be issued by the master before returning to its stand-by mode.
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Master
SCL Line

Data from
Transmitter

ACK from
Receiver

\ 4

A

ACK

Figure 3-8. Acknowledge Response From Receiver

Slave Address: After the master initiates a Start condition, it must output the address of the device to be

accessed. The most significant four bits of the slave address are called the “device identifier”. The identifier
for the S524A40X11/40X21/40X41/60X81/60X51 is “1010B”. The next three bits comprise the address of a
specific device. The device address is defined by the state of the A0, Al and A2 pins. Using this addressing
scheme, you can cascade up to eight S524A40X11/40X21 or four S524A40X41 or two S524A60X81 or one
S524A60X51 on the bus (see Table 3-2 below). The bl for S524A40X41 or the b1, b2 for S524A60X81 or the
b1, b2, b3 for S524A60X51 are used by the master to select which of the blocks of internal memory (1 block

= 256 words) are to be accessed. The bits are in effect the most significant bits of the word address.

Read/Write: The final (eighth) bit of the slave address defines the type of operation to be performed. If the

R/W bit is “1”, a read operation is executed. If it is “0”, a write operation is executed.

Table 3-2. Slave Device Addressing

Device Device Identifier Device Address R/W Bit
b7 | b6 | b5 | b4 b3 b2 bl b0
S524A40X11/40X21 | 1 0 1 0 A2 Al A0 R/w
S524A40X41 1 0 1 0 A2 Al BO R/w
S524A60X81 1 0 1 0 A2 Bl BO R/w
S524A60X51 1 0 1 0 B2 B1 BO R/iw

NOTE: The B2, B1, BO correspond to the MSB of the memory array address word.
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BYTE WRITE OPERATION

In a complete byte write operation, the master transmits the slave address, word address, and one data byte to
the S524A40X11/40X21/40X41/60X81/60X51 slave device (see Figure 3-9).

Start  Slave Address Word Address Data Stop

UL |

~0O>r
~0O>r
0>

Figure 3-9. Byte Write Operation

Following the Start condition, the master sends the device identifier (4 bits), the device address (3 bits), and an
R/W bit set to “0” onto the bus. Then the addressed S524A40X11/40X21/40X41/60X81/60X51 generates an ACK
and waits for the next byte. The next byte to be transmitted by the master is the word address. This 8-bit address
is written into the word address pointer of the S524A40X11/40X21/40X41/60X81/60X51.

When the S524A40X11/40X21/40X41/60X81/60X51 receives the word address, it responds by issuing an ACK
and then waits for the next 8-bit data. When it receives the data byte, the
S524A40X11/40X21/40X41/60X81/60X51 again responds with an ACK. The master terminates the transfer by
generating a Stop condition, at which time the S524A40X11/40X21/40X41/60X81/60X51 begins the internal write
cycle.

While the internal write cycle is in progress, all S524A40X11/40X21/40X41/60X81/60X51 inputs are disabled and
the S524A40X11/40X21/40X41/60X81/60X51 does not respond to additional requests from the master.

B 4% # # ¥ 886-3-5753170
WEHE 77 W1 1ifF) 86-21-34970699
JE 45 HL G541 86-755-83298787
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PAGE WRITE OPERATION

The S524A40X11/40X21/40X41/60X81/60X51 can also perform 16-byte page write operation. A page write
operation is initiated in the same way as a byte write operation. However, instead of finishing the write operation
after the first data byte is transferred, the master can transmit up to 15 additional bytes. The
S524A40X11/40X21/40X41/60X81/60X51 responds with an ACK each time it receives a complete byte of data
(see Figure 3-10).

Start  Slave Address Word Address (n) Data (n) Data (En + 15) Stop

UL (T T |

~0O>r
~0O>r
~0O>r
0>
~0O>r

Figure 3-10. Page Write Operation

The S524A40X11/40X21/40X41/60X81/60X51 automatically increments the word address pointer each time it
receives a complete data byte. When one byte has been received, the internal word address pointer increments
to the next address and the next data byte can be received.

If the master transmits more than 16 bytes before it generates a stop condition to end the page write operation,
the S524A40X11/40X21/40X41/60X81/60X51 word address pointer value “rolls over” and the previously received
data is overwritten. If the master transmits less than 16 bytes and generates a stop condition, the
S524A40X11/40X21/40X41/60X81/60X51 writes the received data to the corresponding EEPROM address.

During a page write operation, all inputs are disabled and there is no response to additional requests from the
master until the internal write cycle is completed.

_ )
B 4% 5 # # 886-3-5753170
JH: B ) LT (i) 86-21-34970699
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POLLING FOR AN ACK SIGNAL

When the master issues a stop condition to initiate a write cycle, the S524A40X11/40X21/40X41/60X81/60X51
starts an internal write cycle. The master can then immediately begin polling for an ACK from the slave device.

To poll for an ACK signal in a write operation, the master issues a start condition followed by the slave address.
As long as the S524A40X11/40X21/40X41/60X81/60X51 remains busy with the write operation, no ACK is
returned. When the S524A40X11/40X21/40X41/60X81/60X51 completes the write operation, it returns an ACK
and the master can then proceed with the next read or write operation (see Figure 3-11).

Send Write
Command

Send Stop Condition to
Initiate Write Cycle

-
hl

Send Start
Condition

Send Slave Address
with R/W bit ="0"

No

Yes

Start Next
Operation

Figure 3-11. Master Polling for an ACK Signal from a Slave Device
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HARDWARE-BASED WRITE PROTECTION

You can also write-protect the entire memory area of the S524A40X11/40X21/40X41/60X81/60X51. This method
of write protection is controlled by the state of the Write Protect (WP) pin.

When the WP pin is connected to V¢, any attempt to write a value to the memory is ignored.

The S524A40X11/40X21/40X41/60X81/60X51 will acknowledge slave and word address, but it will not generate
an acknowledge after receiving the first byte of the data. Thus the write cycle will not be started when the stop
condition is generated. By connecting the WP pin to Vg, the write function is allowed for the entire memory.

These write protection features effectively change the EEPROM to a ROM in order to prevent data from being
overwritten. Whenever the write function is disabled, a slave address and a word address are acknowledged on
the bus, but data bytes are not acknowledged.

CURRENT ADDRESS BYTE READ OPERATION

The internal word address pointer maintains the address of the last word accessed, incremented by one.
Therefore, if the last access (either read or write) was to the address “n”, the next read operation would access
data at address “n+1".

When the S524A40X11/40X21/40X41/60X81/60X51 receives a slave address with the R/W bit set to “1”, it issues
an ACK and sends the eight bits of data. The master does not acknowledge the transfer but it does generate a
Stop condition. In this way, the S524A40X11/40X21/40X41/60X81/60X51 effectively stops the transmission (see
Figure 3-12).

Start  Slave Address Data Stop

U 1

0>

0> oz

Figure 3-12. Current Address Byte Read Operation
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RANDOM ADDRESS BYTE READ OPERATION

Using random read operations, the master can access any memory location at any time. Before it issues the

slave address with the R/W bit set to “1”, the master must first perform a “dummy” write operation. This operation
is performed in the following steps:

1. The master first issues a Start condition, the slave address, and the word address to be read. (This step sets
the internal word address pointer of the S524A40X11/40X21/40X41/60X81/60X51 to the desired address.)

2. When the master receives an ACK for the word address, it immediately re-issues a start condition followed
by another slave address, with the R/W bit set to “1”.

3. The S524A40X11/40X21/40X41/60X81/60X51 then sends an ACK and the 8-bit data stored at the desired
address.

At this point, the master does not acknowledge the transmission, but generates a stop condition instead.

In response, the S524A40X11/40X21/40X41/60X81/60X51 stops transmitting data and reverts to its stand-by
mode (see Figure 3-13).

Start  Slave Address Word Address Start  Slave Address Data (n) Stop

UL il 1

0>
~0O>r
~0O>r

~0O>r oz

Figure 3-13. Random Address Byte Read Operation
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SEQUENTIAL READ OPERATION

Sequential read operations can be performed in two ways: as a series of current address reads or as random
address reads. The first data is sent in the same way as the previous read mode used on the bus. The next time,
however, the master responds with an ACK, indicating that it requires additional data.

The S524A40X11/40X21/40X41/60X81/60X51 continues to output data for each ACK it receives. To stop the
sequential read operation, the master does not respond with an ACK, but instead issues a Stop condition.

Using this method, data is output sequentially with the data from address “n” followed by the data from “n+1". The
word address pointer for read operations increments all word addresses, allowing the entire EEPROM to be read
sequentially in a single operation. After the entire EEPROM is read, the word address pointer “rolls over” and the
S524A40X11/40X21/40X41/60X81/60X51 continues to transmit data for each ACK it receives from the master
(see Figure 3-14).

Start  Slave Address Data (n) Data (n + X)

U ] i

~0O>r
0>
~0O>r

~0O>r oz

Figure 3-14. Sequential Read Operation
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ELECTRICAL DATA

Table 3-3. Absolute Maximum Ratings

(Tp=25°C)
Parameter Symbol Conditions Rating Unit
Supply voltage Vee - -03 to +7.0 \Y}
Input voltage ViN - -03 to +7.0 \Y}
Output voltage Vo - -03to +7.0 \Y}
Operating temperature Ta T —40 to +85 °C
Storage temperature Tste - —65 to + 150 °C
Electrostatic discharge VEsp HBM 5000 Vv
MM 500
Table 3-4. D.C. Electrical Characteristics
(To=-25°Cto +70°C (C), - 40°Cto + 85°C (1), Vo = 1.8 V10 5.5 V)
Parameter Symbol Conditions Min Typ Max Unit
Input low voltage ViL SCL, SDA, AQ, Al, A2 - - 0.3 Ve \Y
Input high voltage ViH 0.7 Ve - - \%
Input leakage current I Vin=0to Ve - < 10 UA
Output leakage current Lo Vo =010 Vee - - 10 UA
Output low voltage VoL lo. =0.15 MA, V=18V - - 0.2 \Y
loL = 2.1 MA, Ve =25V - - 0.4
Supply current | Write lcer Vee=5.5V, 400 kHz & ~ 3 mA
lccz | Vee = 1.8V, 100 kHz - - 1
Read lcca | Vee =55V, 400 kHz - - 0.2
lcca | Vee = 1.8V, 100 kHz - - 60 LA
Stand-by current lces Vec=SDA=SCL=55V, - - 5 UA
all other inputs =0V
lcce Vee=SDA=SCL=138YV, - — 1
all other inputs =0V
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(T4 =—25°Cto + 70°C (C), — 40°C to + 85°C (1), Vo = 1.8 V10 5.5 V)

Table 3-4. D.C. Electrical Characteristics (Continued)

Parameter Symbol Conditions Min Typ Max Unit
Input capacitance Cin 25 °C, 1MHz, - - 10 pF
Vee =5V, V=0V,
A0, A1, A2, SCL and WP pin
Input/output capacitance Cio 25 °C, 1MHz, N\ - 10
Vee =5V, V=0V,
SDA pin
Table 3-5. A.C. Electrical Characteristics
(To=-25°Cto +70°C (C),—40°Cto + 85°C (1), Vo = 1.8 V10 5.5 V)
Parameter Symbol | Conditions Vec=181t055V Vec=251t055V Unit
(Standard Mode) (Fast Mode)
Min Max Min Max
External clock frequency Feik - 0 100 0 400 kHz
Clock high time tHiGH - 4 - 0.6 - s
Clock low time tow = 4.7 - 1.3 -
Rising time tr SDA, SCL - 1 - 0.3
Falling time te SDA, SCL - 0.3 - 0.3
Start condition hold time tip:sTA - 4 - 0.6 -
Start condition setup time tsu-sTA - 4.7 - 0.6 =
Data input hold time tDDAT - 0 - 0 -
Data input setup time tsuDAT - 0.25 - 0.1 -
Stop condition setup time tsu:sto - 4 — 0.6 =
Bus free time tgup | Before new 4.7 - 1.3 =
transmission
Data output valid from tan - 0.3 3.5 - 0.9
clock low (note)
Noise spike width tsp - = 100 - 50 ns
Write cycle time twr - - 5 - 5 ms

NOTES:

1. Upon customers request, up to 400 kHz (Max.) in standard mode and 1 MHz in fast mode are available.
2. When acting as a transmitter, the S524A40X11/40X21/40X41/60X81/60X51 must provide an internal minimum delay
time to bridge the undefined period (minimum 300 ns) of the falling edge of SCL. This is required to avoid unintended
generation of a start or stop condition.
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tF tHIGH trR
—> [ < > —> [
tLow \
SCL 1 » \\
tSu:STA [« #lﬁ >

tHD:STA tHD:DAT |« 14 P {SU:DAT P tsu:sTO

SDA In /

TR
SDA Out Y

tBUF
< »

%éli
A
A

Figure 3-15. Timing Diagram for Bus Operations

o\ AR e
on o e O e [ IR D BT )

——— twR ———P

Stop Start
Condition Condition

Figure 3-16. Write Cycle Timing Diagram
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ELECTRONICS

32K/64K-bit
Serial EEPROM for Low Power

Data Sheet

OVERVIEW

The S524AB0X91/BOXB1 serial EEPROM has a 32K/64K-bit (4,096/8,192 bytes) capacity, supporting the
standard 1°C™-bus serial interface. It is fabricated using Samsung's most advanced CMOS technology. It has
been developed for low power and low voltage applications (1.8 V to 5.5 V). One of its major feature is a
hardware-based write protection circuit for the entire memory area. Hardware-based write protection is controlled
by the state of the write-protect (WP) pin. Using one-page write mode, you can load up to 32 bytes of data into
the EEPROM in a single write operation. Another significant feature of the S524AB0X91/BOXBL1 is its support for
fast mode and standard mode.

FEATURES

I°C-Bus Interface Operating Characteristics

Two-wire serial interface Operating voltage

Automatic word address increment — 18Vto55V

EEPROM - Operating current

32K/64K-bit (4,096/8,192 bytes) storage area
32-byte page buffer

Hardware-based write protection for the entire
EEPROM (using the WP pin)

EEPROM programming voltage generated
on chip

1,000,000 erase/write cycles

100 years data retention

B 4% 5 # ¥} 886-3-5753170
WE4E H (i) 86-21-34970699
Jk 4 h BG4I 86-755-83298787

Http://www. 100y. com. tw

— Maximum write current: <3 mA at 5.5V
— Maximum read current: < 400 A at 5.5V
— Maximum stand-by current: <5 mA at 5.5V
Operating temperature range

— —25°C to + 70°C (commercial)

— —40°C to + 85°C (industrial)

Operating clock frequencies

— 100 kHz at standard mode

— 400 kHz at fast mode

Electrostatic discharge (ESD)

— 5,000 V (HBM)

— 500V (MM)

Packages

8-pin DIP, SOP, and TSSOP

ELECTRONICS
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SDA g Start/Stop HV Generation
— Logic “| Timing Control
A\ AR
"|  control Logic
WP P
Y ‘
A
EEPROM
SCL »  Slave Address Word Address Row Cell Array
»|  Comparator > Pointer "| decoder "1 4,096 x 8 bits
8,192 x 8 bits
f A 4
AO 4
Al
A2 \
» Column Decoder
y
A
Data Register
A
I Dout and ACK |«
\Y

Figure 4-1. S524AB0X91/BOXB1 Block Diagram
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Vcc WP SCL SDA

Inininl

S524AB0X91/BOXB1
A0 Al A2 Vss

NOTE: The S524AB0X91/BOXBL1 is available in
8-pin DIP, SOP, and TSSOP package.

Figure 4-2. Pin Assignment Diagram

Table 4-1. S524AB0X91/B0XB1 Pin Descriptions

Name Type Description Circuit
Type
A0, Al, A2 Input Input pins for device address selection. To configure a device address, 1

these pins should be connected to the V. or Vg of the device.
These pins are internally pulled down to Vgg.

Vss — Ground pin. -

SDA /0 Bi-directional data pin for the I°C-bus serial data interface. 3
Schmitt trigger input and open-drain output.
An external pull-up resistor must be connected to V.

Typical values for this pull-up resistor are 4.7 KW (100 KHz)
and 1 KW (400 KHz).

SCL Input Schmitt trigger input pin for serial clock input.

WP Input Input pin for hardware write protection control. If you tie this pin to V.

the write function is disabled to protect previously written data in the
entire memory; if you tie it to Vgg, the write function is enabled.

This pin is internally pulled down to Vgg.

Vee - Single power supply. -

NOTE: See the following page for diagrams of pin circuit types 1, 2, and 3.
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AO, Al, .
A2 WP 1 {>—> O Noise >

Filter

Figure 4-3. Pin Circuit Type 1 Figure 4-4. Pin Circuit Type 2
SbA [ *—=o
I Data Out
L Vss
|"I:I_ Noisg —» Data In
L | Filter

Figure 4-5. Pin Circuit Type 3
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FUNCTION DESCRIPTION

I°C-BUS INTERFACE

The S524AB0X91/BOXB1 supports the I°C-bus serial interface data transmission protocol. The two-wire bus
consists of a serial data line (SDA) and a serial clock line (SCL). The SDA and the SCL lines must be connected
to V¢ by a pull-up resistor that is located somewhere on the bus.

Any device that puts data onto the bus is defined as a “transmitter” and any device that gets data from the bus is
a “receiver.” The bus is controlled by a master device which generates the serial clock and start/stop conditions,
controlling bus access. Using the AO, A1, and A2 input pins, up to eight S524AB0X91/BOXB1 devices can be
connected to the same I°C-bus as slaves (see Figure 4-6). Both the master and slaves can operate as a
transmitter or a receiver, but the master device determines which bus operating mode would be active.

Vcc Vcc
SDA
scL
Slave 1 Slave 2 Slave 3 Slave 8
bl Masieh S524ABOX91/ S524ABOX91/ S524ABOX91/ S524ABOX91/
(Tr‘fnsn?;t;/ BOXBL1 BOXBL1 BOXBL | BOXBL1
R ver Tx/RX Tx/Rx Tx/RX Tx/RX
eceiven A0 Al A2 A0 Al A2 A0 Al A2 A0 Al A2
MCU
To VccorVss To VccorVss To VccorVss To VccorVss

Figure 4-6. Typical Configuration

B 4% 5 # # 886-3-5753170
JH: 3 1 LT (R ifF) 86-21-34970699
JE 45 HL (54 86-755-83298787
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I’C-BUS PROTOCOLS

— A new data transfer can be initiated only when the bus is currently not busy.

— MSB is always transferred first in transmitting data.

— During a data transfer, the data line (SDA) must remain stable whenever the clock line (SCL) is High.

The I°C-bus interface supports the following communication protocols:

Bus not busy: The SDA and the SCL lines remain in High level when the bus is not active.

Start condition: A start condition is initiated by a High-to-Low transition of the SDA line while SCL remains in
High level. All bus commands must be preceded by a start condition.

Stop condition: A stop condition is initiated by a Low-to-High transition of the SDA line while SCL remains in
High level. All bus operations must be completed by a stop condition (see Figure 4-7).

N A W B
st a0 RN/ X \

<> < >« > <>
Start Data or Data Stop
Condition ACK Valid Change Condition

Figure 4-7. Data Transmission Sequence

Data valid: Following a start condition, the data becomes valid if the data line remains stable for the duration
of the High period of SCL. New data must be put onto the bus while SCL is Low. Bus timing is one clock
pulse per data bit. The number of data bytes to be transferred is determined by the master device. The total
number of bytes that can be transferred in one operation is theoretically unlimited.

ACK (Acknowledge): An ACK signal indicates that a data transfer is completed successfully. The transmitter
(the master or the slave) releases the bus after transmitting eight bits. During the 9th clock, which the master
generates, the receiver pulls the SDA line low to acknowledge that it has successfully received the eight bits
of data (see Figure 4-8). But the slave does not send an ACK if an internal write cycle is still in progress.

In data read operations, the slave releases the SDA line after transmitting 8 bits of data and then monitors
the line for an ACK signal during the 9th clock period. If an ACK is detected but no stop condition, the slave
will continue to transmit data. If an ACK is not detected, the slave terminates data transmission and waits for
a stop condition to be issued by the master before returning to its stand-by mode.
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Master . /
SCL Line W'

Data from
Transmitter \

/ Bit9

ACK from
Receiver

A

ACK

\ 4

Figure 4-8. Acknowledge Response From Receiver

Slave Address: After the master initiates a start condition, it must output the address of the device to be

accessed. The most significant four bits of the slave address are called the “device identifier.” The identifier
for the S524AB0X91/B0OXB1 is “1010B”. The next three bits comprise the address of a specific device. The

device address is defined by the state of the AO, Al, and A2 pins. Using this addressing scheme, you can

cascade up to eight S524AB0X91/BOXB1s on the bus (see Figure 4-9 below).

Read/Write: The final (eighth) bit of the slave address defines the type of operation to be performed. If the

R/W bit is “1”, a read operation is executed. If it is “0”, a write operation is executed.

Slave
Address

First Word
Address

Second Word
Address

— Device Identifier /I Device Select n

1

0

1

0

A2

Al

A0

R/W

(A First (High) Address (AT

X

X

X@

A120)

All

A10

A9

A8

A Second (Low) Address PR

A7 A6 A5 A4 A3 A2 Al AO
NOTES:
1. The Al12is "don't care" for the S524AB0X91.

2.

X = Don't care.

Figure 4-9. Device Address
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BYTE WRITE OPERATION

A write operation requires 2-byte word addresses, the first (high) word address and the second (low) word
address. In a byte write operation, the master transmits the slave address, the first word address, the second
word address, and one data byte to the S524AB0X91/B0XB1 slave device (see Figure 4-10).

Start  Slave Address First Word Address Second t Word Address Data Stop
| | | | | | | |
A A A A
C C C C
K K K K

Figure 4-10. Byte Write Operation

Following a start condition, the master puts the device identifier (4 bits), the device address (3 bits), and an R/W
bit set to “0” onto the bus. Upon the receipt of the slave address, the S524AB0X91/BOXB1 responds with an ACK.
And the master transmits the first word address, the second word address, and one byte data to be written into
the addressed memory location.

The master terminates the transfer by generating a stop condition, at which time the S524AB0X91/B0XB1 begins
the internal write cycle. While the internal write cycle is in progress, all S524AB0X91/B0XB1 inputs are disabled
and the S524AB0X91/B0OXB1 does not respond to any additional request from the master.

B 4% 5 # ¥} 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Ji: 4% 7 HL () 86-755-83298787
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PAGE WRITE OPERATION

The S524AB0X91/B0XB1 can also perform 32-byte page write operation. A page write operation is initiated in the
same way as a byte write operation. However, instead of finishing the write operation after the first data byte is
transferred, the master can transmit up to 31 additional bytes. The S524AB0X91/BOXB1 responds with an ACK
each time it receives a complete byte of data (see Figure 4-11).

Data Byte N
Start  Slave Address First Word Address Second Word Address Data Byte 0 (NE£31) Stop

UL [T T T |

~0>r
~0>r
~0>r
~0>r
0>
~0>r

Figure 4-11. Page Write Operation

The S524AB0X91/B0XB1 automatically increments the word address pointer each time it receives a complete
data byte. When one byte is received, the internal word address pointer increments to the next address so that
the next data byte can be received.

If the master transmits more than 32 bytes before it generates a stop condition to end the page write operation,
the S524AB0X91/BOXB1 word address pointer value “rolls over” and the previously received data is overwritten.
If the master transmits less than 32 bytes and generates a stop condition, the S524AB0X91/BOXB1 writes the
received data to the corresponding EEPROM address.

During a page write operation, all inputs are disabled and there would be no response to additional requests from
the master until the internal write cycle is completed.

B 4% 5 # # 886-3-5753170
J: 4 1 LT F i) 86-21-34970699
JE 45 HL (54 86-755-83298787
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POLLING FOR AN ACK SIGNAL

When the master issues a stop condition to initiate a write cycle, the S524AB0X91/B0OXB1 starts an internal write
cycle. The master can then immediately begin polling for an ACK from the slave device to determine whether the
write cycle is completed.

To poll for an ACK signal in a write operation, the master issues a start condition followed by the slave address.
As long as the S524AB0X91/BOXB1 remains busy with the write operation, no ACK is returned. When the
S524AB0X91/BOXB1 completes the write operation, it returns an ACK and the master can then proceed with the
next read or write operation (see Figure 4-12).

Send Write
Command

Send Stop Condition to
Initiate Write Cycle

I
.

Send Start
Condition

Send Slave Address
with R/W bit = "0"

No

Yes

Start Next
Operation

Figure 4-12. Master Polling for an ACK Signal from a Slave Device
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HARDWARE-BASED WRITE PROTECTION

You can also write-protect the entire memory area of the S524AB0X91/B0XB1. This write protection is controlled
by the state of the Write Protect (WP) pin.

When the WP pin is connected to V¢, any attempt to write a value to it is ignored. The S524AB0X91/BOXB1 will

acknowledge slave and word addresses, but it will not generate an acknowledge after receiving the first byte of
data. In this situation, the write cycle will not be started when a stop condition is generated. By connecting the
WP pin to Vgg, the write function is allowed for the entire memory.

These write protection features effectively change the EEPROM to a ROM in order to protect data from being
overwritten. Whenever the write function is disabled, a slave address and word addresses are acknowledged on
the bus, but data bytes are not acknowledged.

CURRENT ADDRESS BYTE READ OPERATION

The internal word address pointer maintains the address of the last word accessed, incremented by one.
Therefore, if the last access (either read or write) was to the address “n”, the next read operation would be to
access data at address “n+1".

When the S524AB0X91/B0OXB1 receives a slave address with the R/W bit set to “1”, it issues an ACK and sends
the eight bits of data. In a current address byte read operation, the master does not acknowledge the data, and it
generates a stop condition, forcing the S524AB0X91/BOXB1 to stop the transmission (see Figure 4-13).

Start  Slave Address Data Stop

U 1

0>

~0O>r oz

Figure 4-13. Current Address Byte Read Operation

B 4% 5 # ¥ 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Jk 4 h BG4I 86-755-83298787
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RANDOM ADDRESS BYTE READ OPERATION

Using random read operations, the master can access any memory location at any time. Before it issues the

slave address with the R/W bit set to “1”, the master must first perform a “dummy” write operation. This operation
is performed in the following steps:

1.

The master first issues a start condition, the slave address, and the word address (the first and the second
addresses) to be read. (This step sets the internal word address pointer of the S524AB0X91/B0XB1 to the
desired address.)

When the master receives an ACK for the word address, it immediately re-issues a start condition followed
by another slave address, with the R/W bit set to “1”.

The S524AB0X91/BOXB1 then sends an ACK and the 8-bit data stored at the pointed address.
At this point, the master does not acknowledge the transmission, generating a stop condition.
The S524AB0X91/BOXB1 stops transmitting data and reverts to stand-by mode (see Figure 4-14).

Start  Slave Address First Word Address Second Word Address Start  Slave Address Data Stop

UL il 1

A A A A N
Cc C Cc Cc o
K K K K
A
Cc
K

Figure 4-14. Random Address Byte Read Operation

B 4% 5 # ¥} 886-3-5753170
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SEQUENTIAL READ OPERATION

Sequential read operations can be performed in two ways: current address sequential read operation, and
random address sequential read operation. The first data is sent in either of the two ways, current address byte
read operation or random address byte read operation described earlier. If the master responds with an ACK, the
S524AB0X91/B0OXB1 continues transmitting data. If the master does not issue an ACK, generating a stop
condition, the slave stops transmission, ending the sequential read operation.

Using this method, data is output sequentially from address “n” followed by address “n+1". The word address
pointer for read operations increments to all word addresses, allowing the entire EEPROM to be read sequentially
in a single operation. After the entire EEPROM is read, the word address pointer “rolls over” and the
S524AB0X91/BOXB1 continues to transmit data for each ACK it receives from the master (see Figure 4-15).

Start  Slave Address Data (n) Data (n + X) Stop

U ] i

~0O>r
0>
~0O>r

~0O>r oz

Figure 4-15. Sequential Read Operation
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Table 4-2. Absolute Maximum Ratings
(Tp=25°C)
Parameter Symbol Conditions Rating Unit
Supply voltage Vee - -03 to +7.0 \Y}
Input voltage ViN - -03 to +7.0 \Y}
Output voltage Vo - -03to +7.0 \Y}
Operating temperature Ta T —40 to +85 °C
Storage temperature Tste - —65 to + 150 °C
Electrostatic discharge VEsp HBM 5000 Vv
MM 500
Table 4-3. D.C. Electrical Characteristics
(Tp=—-25°Cto + 70°C (Commercial), — 40°C to + 85°C (Industrial), V¢ = 1.8 V t0 5.5 V)
Parameter Symbol Conditions Min Typ Max Unit
Input low voltage ViL SCL, SDA, AQ, Al, A2 - - 0.3 Ve \Y
Input high voltage ViH 0.7 Ve - - \%
Input leakage current I Vin=0to Ve - < 10 UA
Output leakage current Lo Vo =010 Vee - - 10 UA
Output low voltage VoL lo. =0.15 MA, V=18V - - 0.2 \Y
loL = 2.1 MA, Voo =25V - - 0.4
Supply current | Write lcet Vee=5.5V, 400 kHz - - 3 mA
lcca | Vee = 1.8V, 100 kHz - - 1
Read lcca | Vee =55V, 400 kHz - - 0.4
lcca | Vee=1.8V, 100 kHz - - 60 A
Stand-by current lces Vec=SDA=SCL=55V, - - 5 UA
all other inputs =0 V
lccs |Vec=SDA=SCL=1.8V, - L 1
all other inputs =0 V
B 45 4 # 4} 886-3-5753170
JVE 4% ) WL F- (i) 86-21-34970699
4% ) HLF- (5 1) 86-755-83298787
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Table 4-3. D.C. Electrical Characteristics (Continued)
(To =—25°Cto + 70°C (Commercial), — 40°C to + 85°C (Industrial), Vo = 1.8 V t0 5.5 V)

Parameter Symbol Conditions Min Typ Max Unit
Input capacitance Cin 25°C, 1MHz, — - 10 pF
Vec =5V, V=0V,
A0, Al, A2, SCL and WP pin
Input/Output capacitance Cio 25°C, 1MHz, ~ - 10
Vee =5V, V,g=0V,
SDA pin

Table 4-4. A.C. Electrical Characteristics
(Tp =—25°Cto + 70°C (Commercial), — 40°C to + 85°C (Industrial), V- = 1.8 V t0 5.5 V)

Parameter Symbol | Conditions Vec=181t055V Vec=251t055V Unit
(Standard Mode) (Fast Mode)
Min Max Min Max
External clock frequency Fek ) 0 100 (1) 0 400 () kHz
Clock High time thiGH - 4 - 0.6 - ns
Clock Low time tow = 4.7 - 1.3 - ns
Rising time tr SDA, SCL -~ 1 - 0.3 ns
Falling time te SDA, SCL ~ 0.3 - 0.3 ns
Start condition hold time tip:sTA - 4 - 0.6 - ns
Start condition setup time tsy.sTA - 4.7 - 0.6 - ns
Data input hold time typDAT - 0 - 0 - ns
Data input setup time tsy.pAT - 0.25 - 0.1 - ns
Stop condition setup time tsu:sTo - 4 - 0.6 - ns
Bus free time tsur Before new 4.7 - 1.3 - ns
transmission

Data output valid from tan - 0.3 3.5 - 0.9 ns
clock low @
Noise spike width tsp - = 100 - 50 ns
Write cycle time twr - = 5 - 5 ms

NOTES:

1. Upon customers request, up to 400 kHz (Max.) in standard mode and 1 MHz in fast mode are available.

2. When acting as a transmitter, the S524AB0X91/BOXB1 must provide an internal minimum delay time to bridge the
undefined period (minimum 300 ns) of the falling edge of SCL. This is required to avoid unintended generation of a
start or stop condition.
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tF tHIGH tr
—> < < g —> [
SCL < tLow A \\\
tSu:STA [« #|< P tHD:STA tHD:DAT [ #|< P tSU:DAT <P tsu:sTO
SDA In / *
tAA . tBUF |

AOOOOO0OCO0NN0
SDA Out XY

Figure 4-16. Timing Diagram for Bus Operations

sct B A U WY N,
————— ]

SDA X 8th Bit \  ACK /—L /
----- ]

¢— twR —————W

Stop Start

Condition

Condition

NN et
i/ co,

Figure 4-17. Write Cycle Timing Diagram
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S524AD0OXD1/DOXF1

128K/256K-bit
Serial EEPROM for Low Power

Data Sheet

OVERVIEW

The S524AD0XD1/DOXF1 serial EEPROM has a 128K/256K-bit (16,384/32,768 bytes) capacity, supporting the
standard 1°C™-bus serial interface. It is fabricated using Samsung's most advanced CMOS technology. It has
been developed for low power and low voltage applications (1.8 V to 5.5 V). One of its major feature is a
hardware-based write protection circuit for the entire memory area. Hardware-based write protection is controlled
by the state of the write-protect (WP) pin. Using one-page write mode, you can load up to 64 bytes of data into
the EEPROM in a single write operation. Another significant feature of the S524AD0OXD1/DOXF1 is its support for

fast mode and standard mode.

FEATURES

I’C-Bus Interface
Two-wire serial interface

Automatic word address increment

EEPROM

128K/256K-bit (16,384/32,768 bytes) storage
area

64-byte page buffer

Hardware-based write protection for the entire
EEPROM (using the WP pin)

EEPROM programming voltage generated
on chip

500,000 erase/write cycles

50 years data retention

B 4% 5 # ¥} 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Jik 4% 7 HL (B 86-755-83298787

Http://www. 100y. com. tw

Operating Characteristics

Operating voltage
— 18Vto55V

Operating current

— Maximum write current: <3 mA at 5.5V

— Maximum read current: <400 mA at 5.5V
— Maximum stand-by current: <5 mA at 5.5V

Operating temperature range
— —25°C to + 70°C (commercial)
— —40°C to + 85°C (industrial)

Operating clock frequencies
— 400 kHz at standard mode
— 1 MHz at fast mode

Electrostatic discharge (ESD)
— 5,000 V (HBM)
— 500V (MM)

Packages

8-pin DIP, and TSSOP
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SDA g Start/Stop HV Generation
— Logic “| Timing Control
A\ AR
“|  control Logic
WP P
A
A
EEPROM
SCL »  Slave Address —»  Word Address - Row Cell Array
»|  Comparator > Pointer "| decoder "] 16,384 x 8 bits
32,768 x 8 bits
f A |
AO 4
Al
A2 .
» Column Decoder

Data Register

A

I Dout and ACK |«

Figure 5-1. S524AD0XD1/DOXF1 Block Diagram

W 45 4 # 4} 886-3-5753170
Ji: 4 1) LT (- iE) 86-21-34970699
JPE 4% 17 B (591 86-755-83298787
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Vcc WP SCL SDA

INIniN]

S524AD0XD1/DOXF1
A0 Al A2 Vss

NOTE: The S524AD0OXD1/DOXF1 is available
in 8-pin DIP, and TSSOP package.

Figure 5-2. Pin Assignment Diagram

Table 5-1. S524AD0XD1/DOXF1 Pin Descriptions

Name Type Description Circuit
Type
A0, Al, A2 Input Input pins for device address selection. To configure a device address, 1

these pins should be connected to the V. or Vg of the device.
These pins are internally pulled down to Vgg.

Vgg = Ground pin. -

SDA /0 Bi-directional data pin for the I°C-bus serial data interface. 3
Schmitt trigger input and open-drain output.

An external pull-up resistor must be connected to V.
Typical values for this pull-up resistor are 4.7 KW (100 KHz)
and 1 KW (400 KHz).

SCL Input Schmitt trigger input pin for serial clock input. 2

WP Input Input pin for hardware write protection control. If you tie this pin to V.

the write function is disabled to protect previously written data in the
entire memory; if you tie it to Vgg, the write function is enabled.

This pin is internally pulled down to Vgg

Vee - Single power supply. -

NOTE: See the following page for diagrams of pin circuit types 1, 2, and 3.
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A0, Al, .
A2, WP T >—> scL Noise 4|>_>

Filter

Figure 5-3. Pin Circuit Type 1 Figure 5-4. Pin Circuit Type 2
SbA [ *—=o
I Data Out
L— Vss
|—I:I_ Noise —» Data In
L | Filter

Figure 5-5. Pin Circuit Type 3

B 4% 4 # # 886-3-5753170
W3 B~ ( i) 86-21-34970699
4% 7 ML (5 91) 86-755-83298787
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FUNCTION DESCRIPTION

I°C-BUS INTERFACE

The S524ADOXD1/DOXF1 supports the I°C-bus serial interface data transmission protocol. The two-wire bus
consists of a serial data line (SDA) and a serial clock line (SCL). The SDA and the SCL lines must be connected
to V¢ by a pull-up resistor that is located somewhere on the bus.

Any device that puts data onto the bus is defined as a “transmitter” and any device that gets data from the bus is
a “receiver.” The bus is controlled by a master device which generates the serial clock and start/stop conditions,
controlling bus access. Using the AO, A1, and A2 input pins, up to eight S524AD0XD1/D0OXF1 devices can be
connected to the same I°C-bus as slaves (see Figure 5-6). Both the master and slaves can operate as a
transmitter or a receiver, but the master device determines which bus operating mode would be active.

Vcc Vcc
SDA
SCL
Slave 1 Slave 2 Slave 3 Slave 8
Bus Master S524ADOXD1/ S524ADOXD1/ S524ADOXD1/ S524ADOXD1/
T itter/ DOXF1 DOXF1 DOXF1 | DOXF1
( aduly'vs) TX/RX TX/RX TX/RX TX/RX
ecRlver) A0 Al A2 A0 Al A2 A0 Al A2 A0 Al A2
MCU
To VccorVss To VccorVss To VccorVss To VccorVss

Figure 5-6. Typical Configuration

B 4% 5 # # 886-3-5753170
JH: 3 1 LT (R ifF) 86-21-34970699
JE 45 HL (54 86-755-83298787
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BE ¥ 886-3-575317
I°C-BUS PROTOCOLS B & A jH #} 886-3-5753170

JiE 4 ) LT (1 ifE) 86-21-34970699
Here are several rules for I’C-bus transfers: 4% h) L (0 86-755-83298787

- . Http://www. 100y. com. tw
— A new data transfer can be initiated only when the bus is currently not busy.

— MSB is always transferred first in transmitting data.

— During a data transfer, the data line (SDA) must remain stable whenever the clock line (SCL) is High.

The I°C-bus interface supports the following communication protocols:

Bus not busy: The SDA and the SCL lines remain in High level when the bus is not active.

Start condition: A start condition is initiated by a High-to-Low transition of the SDA line while SCL remains in
High level. All bus commands must be preceded by a start condition.

Stop condition: A stop condition is initiated by a Low-to-High transition of the SDA line while SCL remains in
High level. All bus operations must be completed by a stop condition (see Figure 5-7).

RS (i R0 WL
R o)/ X \

<> < >« g <>
Start Data or Data Stop
Condition ACK Valid Change Condition

Figure 5-7. Data Transmission Sequence

Data valid: Following a start condition, the data becomes valid if the data line remains stable for the duration
of the High period of SCL. New data must be put onto the bus while SCL is Low. Bus timing is one clock
pulse per data bit. The number of data bytes to be transferred is determined by the master device. The total
number of bytes that can be transferred in one operation is theoretically unlimited.

ACK (Acknowledge): An ACK signal indicates that a data transfer is completed successfully. The transmitter
(the master or the slave) releases the bus after transmitting eight bits. During the 9th clock, which the master
generates, the receiver pulls the SDA line low to acknowledge that it has successfully received the eight bits
of data (see Figure 5-8). But the slave does not send an ACK if an internal write cycle is still in progress.

In data read operations, the slave releases the SDA line after transmitting 8 bits of data and then monitors
the line for an ACK signal during the 9th clock period. If an ACK is detected but no stop condition, the slave
will continue to transmit data. If an ACK is not detected, the slave terminates data transmission and waits for
a stop condition to be issued by the master before returning to its stand-by mode.
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Master _ Ot \ .

SCL Line W' \\_—____/m
Data from \ / _____________ :

Transmitter _/\

ACK from
Receiver

A
\ 4

ACK

Figure 5-8. Acknowledge Response from Receiver

Slave Address: After the master initiates a start condition, it must output the address of the device to be
accessed. The most significant four bits of the slave address are called the “device identifier.” The identifier
for the S524AD0OXD1/D0OXF1 is “1010B”. The next three bits comprise the address of a specific device. The
device address is defined by the state of the A0, Al, and A2 pins. Using this addressing scheme, you can
cascade up to eight S524AD0XD1/D0XF1s on the bus (see Figure 5-9 below).

Read/Write: The final (eighth) bit of the slave address defines the type of operation to be performed. If the
R/W bit is “1”, a read operation is executed. If it is “0”, a write operation is executed.

I_ Device Identifier —| |— Device Select —|

Slave

1 1 A2 | A1 | a0 | R
Address 0 0 0 hl
| First (High) Address |
FirstWord | v | o140 | A13 | A12 | A11 | A10 | A9 | As
Address

l— Second (Low) Address —|

A7 A6 A5 A4 A3 A2 Al A0

Second Word
Address

NOTES:
1. The Al4is "don't care" for the S524AD0XD1.
2. X =Don'tcare

Figure 5-9. Device Address
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BYTE WRITE OPERATION

A write operation requires 2-byte word addresses, the first (high) word address and the second (low) word
address. In a byte write operation, the master transmits the slave address, the first word address, the second
word address, and one data byte to the S524AD0OXD1/D0XF1 slave device (see Figure 5-10).

Start  Slave Address First Word Address Second Word Address Data Stop

UL |

~0O>r
0>
0>
~0O>r

Figure 5-10. Byte Write Operation

Following a start condition, the master puts the device identifier (4 bits), the device address (3 bits), and an R/W
bit set to “0” onto the bus. Upon the receipt of the slave address, the S524AD0XD1/DOXF1 responds with an
ACK. And the master transmits the first word address, the second word address, and one byte data to be written
into the addressed memory location.

The master terminates the transfer by generating a stop condition, at which time the S524AD0XD1/D0OXF1 begins
the internal write cycle. While the internal write cycle is in progress, all S524AD0XD1/D0XF1 inputs are disabled
and the S524AD0XD1/D0OXF1 does not respond to any additional request from the master.

B 4% H # ¥ 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Jk 4 h BG4I 86-755-83298787
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PAGE WRITE OPERATION

The S524AD0XD1/DOXF1 can also perform 64-byte page write operation. A page write operation is initiated in
the same way as a byte write operation. However, instead of finishing the write operation after the first data byte
is transferred, the master can transmit up to 63 additional bytes. The S524AD0XD1/DOXF1 responds with an ACK
each time it receives a complete byte of data (see Figure 5-11).

Data Byte N
Start  Slave Address First Word Address Second Word Address Data Byte 0 (N£63) Stop

LT T O T |

~0>r
~0>r
~0>r
~0>r
0>
~0>r

Figure 5-11. Page Write Operation

The S524AD0OXD1/D0XF1 automatically increments the word address pointer each time it receives a complete
data byte. When one byte is received, the internal word address pointer increments to the next address so that
the next data byte can be received.

If the master transmits more than 64 bytes before it generates a stop condition to end the page write operation,
the S524AD0XD1/DOXF1 word address pointer value “rolls over” and the previously received data is overwritten.
If the master transmits less than 64 bytes and generates a stop condition, the S524AD0OXD1/DOXF1 writes the
received data to the corresponding EEPROM address.

During a page write operation, all inputs are disabled and there would be no response to additional requests from
the master until the internal write cycle is completed.

_ ]
B 4% 5 # # 886-3-5753170
Jo: e 1 LT (R E) 86-21-34970699
JE 45 HL (54 86-755-83298787
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POLLING FOR AN ACK SIGNAL

When the master issues a stop condition to initiate a write cycle, the S524AD0XD1/DOXF1 starts an internal write
cycle. The master can then immediately begin polling for an ACK from the slave device to determine whether the
write cycle is completed.

To poll for an ACK signal in a write operation, the master issues a start condition followed by the slave address.
As long as the S524AD0XD1/DOXF1 remains busy with the write operation, no ACK is returned. When the
S524AD0OXD1/DOXF1 completes the write operation, it returns an ACK and the master can then proceed with the
next read or write operation (see Figure 5-12).

Send Write
Command

Send Stop Condition to
Initiate Write Cycle

>
.

Send Start
Condition

Send Slave Address
with R/W bit ="0"

Start Next
Operation

Figure 5-12. Master Polling for an ACK Signal from a Slave Device
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HARDWARE-BASED WRITE PROTECTION

You can also write-protect the entire memory area of the S524AD0XD1/DOXF1. This write protection is controlled
by the state of the Write Protect (WP) pin.

When the WP pin is connected to V¢, any attempt to write a value to it is ignored. The S524AD0XD1/DOXF1 will

acknowledge slave address, word address, and data bytes. But the write cycle will not be started when a stop
condition is generated. By connecting the WP pin to Vg, the write function is allowed for the entire memory.

These write protection features effectively change the EEPROM to a ROM in order to protect data from being
overwritten.

CURRENT ADDRESS BYTE READ OPERATION

The internal word address pointer maintains the address of the last word accessed, incremented by one.
Therefore, if the last access (either read or write) was to the address “n”, the next read operation would be to
access data at address “n+1".

When the S524AD0XD1/DOXF1 receives a slave address with the R/W bit set to “1”, it issues an ACK and sends
the eight bits of data. In a current address byte read operation, the master does not acknowledge the data, and it
generates a stop condition, forcing the S524AD0OXD1/D0XF1 to stop the transmission (see Figure 5-13).

Start  Slave Address Data Stop

U 1

0>

0> oz

Figure 5-13. Current Address Byte Read Operation

B 4% H # # 886-3-5753170
WEHE 1 LT Eip) 86-21-34970699
J: 44 7 HL - (5 4l) 86-755-83298787
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RANDOM ADDRESS BYTE READ OPERATION

Using random read operations, the master can access any memory location at any time. Before it issues the

slave address with the R/W bit set to “1”, the master must first perform a “dummy” write operation. This operation
is performed in the following steps:

1.

The master first issues a start condition, the slave address, and the word address (the first and the second
addresses) to be read. (This step sets the internal word address pointer of the S524AD0XD1/D0XF1 to the
desired address.)

When the master receives an ACK for the word address, it immediately re-issues a start condition followed
by another slave address, with the R/W bit set to “1”.

The S524AD0XD1/DOXF1 then sends an ACK and the 8-bit data stored at the pointed address.
At this point, the master does not acknowledge the transmission, generating a stop condition.
The S524AD0OXD1/DOXF1 stops transmitting data and reverts to stand-by mode (see Figure 5-14).

Start  Slave Address First Word Address Second Word Address Start  Slave Address Data Stop

UL ] i

~0>
~0>
~0>
~0>

~0> oz

Figure 5-14. Random Address Byte Read Operation

B 4% 5 # ¥} 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
i 4% ) HL (I 86-755-83298787
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SEQUENTIAL READ OPERATION

Sequential read operations can be performed in two ways: current address sequential read operation, and
random address sequential read operation. The first data is sent in either of the two ways, current address byte
read operation or random address byte read operation described earlier. If the master responds with an ACK, the
S524AD0OXD1/DOXF1 continues transmitting data. If the master does not issue an ACK, generating a stop
condition, the slave stops transmission, ending the sequential read operation.

Using this method, data is output sequentially from address “n” followed by address “n+1". The word address
pointer for read operations increments to all word addresses, allowing the entire EEPROM to be read sequentially
in a single operation. After the entire EEPROM is read, the word address pointer “rolls over” and the
S524AD0XD1/DOXF1 continues to transmit data for each ACK it receives from the master (see Figure 5-15).

Start Slave Address Data (n) Data (n + X)

U ] i

0>
0>
~0O>r

0> oz

Figure 5-15. Sequential Read Operation

B 4% 5 # ¥} 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Ji: 4% 7 HL () 86-755-83298787
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ELECTRICAL DATA
Table 5-2. Absolute Maximum Ratings
(TA,=25°C)
Parameter Symbol Conditions Rating Unit
Supply voltage Vee - -03 to +7.0 \Y}
Input voltage ViN - -03 to +7.0 \Y}
Output voltage Vo - -03to +7.0 \Y}
Operating temperature Ta T —40 to +85 °C
Storage temperature Tste - —65 to + 150 °C
Electrostatic discharge VEsp HBM 5000 Vv
MM 500
Table 5-3. D.C. Electrical Characteristics
(To=-25°Cto+ 70 °C (Commercial), — 40 °C to + 85 °C (Industrial), Vo = 1.8 V t0 5.5 V)
Parameter Symbol Conditions Min Typ Max Unit
Input low voltage ViL SCL, SDA, A0, Al, A2 - - 0.3 Ve Vv
Input high voltage Viu 0.7 Ve - = Vv
Input leakage current I Vin=0to Ve - - 10 HA
Output leakage current o Vo =0to Ve - - 10 MA
Output Low voltage VoL lop =0.15MA, V=18V - - 0.2 \Y
loL = 2.1 MA, Voo =25V 0.4
Supply current Write lcet Vee=5.5V, 400 kHz - - 3 mA
lcca | Vee = 1.8V, 100 kHz - - 1
Read lcca | Vee =55V, 400 kHz % - 0.4
lcca | Vee=1.8V, 100 kHz - - 60 A
Stand-by current lccs Vec=SDA=SCL=55V, - - 5 UA
all other inputs =0 V
lccs |Vec=SDA=SCL=1.8V, - - 1
all other inputs =0 V

5-14
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(To=-25°Cto + 70 °C (Commercial), — 40 °C to + 85 °C (Industrial), Vo = 1.8 V10 5.5 V)

Table 5-3. D.C. Electrical Characteristics (Continued)

Parameter Symbol Conditions Min Typ Max Unit
Input capacitance Cin 25 °C, 1MHz, N - 10 pF
Vee =5V, V=0V,
A0, A1, A2, SCL and WP pin
Input/Output capacitance | Cyo |25 °C, 1MHz, - - 10
Ve =5V, V0=0V,
SDA pin
Table 5-4. A.C. Electrical Characteristics
(To=-25°Cto + 70 °C (Commercial), — 40 °C to + 85 °C (Industrial), Vo = 1.8 V t0 5.5 V)
Parameter Symbol | Conditions Vec=181t055V Vec=251t055V Unit
(Standard Mode) (Fast Mode)
Min Max Min Max
External clock frequency Feoi - 0 400 0 1000 kHz
Clock High time thiGH — 0.6 < 0.5 - ns
Clock Low time tow — 1.3 — 0.5 - ns
Rising time tr SDA, SCL - 0.3 - 0.3 ns
Falling time te SDA, SCL - 0.3 - 0.1 s
Start condition hold time tip:sTA - 0.6 - 0.25 - ns
Start condition setup time tsy.sTA - 0.6 - 0.25 - ns
Data input hold time typDAT - 0 - 0 —~ ns
Data input setup time tsy.pAT - 0.1 - 0.1 J ns
WP hold time tipwe - 1.3 = 1.3 - ns
WP setup time tsu.wp - 0.6 - 0.6 - ns
Stop condition setup time tsu:sTo - 0.6 — 0.25 - ns
Bus free time tzup | Before new 1.3 - 0.5 - ns
transmission
Data output valid from tan - 0.1 0.9 0.05 0.55 ns
clock low
Noise spike width tsp - - 50 - 50 ns
Write cycle time twr - - 5 - 5 ms

NOTES:

1. Upon customers request, up to 400 kHz (Max.) in standard mode and 1 MHz in fast mode are available.
2. When acting as a transmitter, the S524AD0XD1/DOXF1 must provide an internal minimum delay time to bridge the
undefined period (minimum 300 ns) of the falling edge of SCL. This is required to avoid unintended generation of a

start or stop condition.
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tF tHIGH trR
—> [ < g —> [
tLow \
SCL L 1 > ol \\___
tsu:sSTA [« #l< P tHD:STA tHD:DAT [ #l< P tSU:DAT <P tsu:sTO
SDA In /
tAA P tBUF |
‘V‘V‘V’V‘VOV‘V’V.V‘V.VOV VWWWWIWWWY V‘
SDA Out
PN
(Protected) tsu:wp |< < P tHD:WP
WP )<
(Unprotected)

Figure 5-16. Timing Diagram for Bus Operations

N R W A N VA U A N

SDA X 8Bt \ ACK /_L / / \
————— !

S —

Stop Start
Condition Condition

Figure 5-17. Write Cycle Timing Diagram
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S524AEOXH1

512K-bit
Serial EEPROM for Low Power

Preliminary

Data Sheet

OVERVIEW

The S524E0XH1 serial EEPROM has a 512K-bit (65,536 bytes) capacity, supporting the standard I°’C™-bus
serial interface. It is fabricated using Samsung’s most advanced CMOS technology. It has been developed for
low power and low voltage applications (1.8 V to 5.5 V). One of its major feature is a hardware-based write
protection circuit for the entire memory area. Hardware-based write protection is controlled by the state of the
write-protect (WP) pin. Using one-page write mode, you can load up to 128 bytes of data into the EEPROM in a
single write operation. Another significant feature of the S524E0XHL1 is its support for fast mode and standard

mode.

FEATURES

I’C-Bus Interface
Two-wire serial interface

Automatic word address increment

EEPROM

512K-bit (65,536 bytes) storage area
128-byte page buffer

Hardware-based write protection for the entire
EEPROM (using the WP pin)

EEPROM programming voltage generated
on chip

500,000 erase/write cycles

50 years data retention

B 4 A M 3 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Jk 4 h BG4I 86-755-83298787
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Operating Characteristics

Operating voltage
— 18Vto55V

Operating current

— Maximum write current: <3 mA at 5.5V

— Maximum read current: <400 mA at 5.5V
— Maximum stand-by current: <5 mA at 5.5V

Operating temperature range
— —25°C to + 70°C (commercial)
— —40°C to + 85°C (industrial)

Operating clock frequencies
— 400 kHz at standard mode
— 1 MHz at fast mode

Electrostatic discharge (ESD)
— 5,000 V (HBM)
— 500V (MM)

Packages

8-pin DIP, and SOP

ELECTRONICS
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Packaging Information

ELECTRONICS
Data Sheet
#8 #5 /70_15°
| A s O o o |
7y 1 A
I
S 3
S| || &DP-300 ©
s 1O
B Al i o S e e _Y —
#1 #4 —
o
9.60 MAX S %
+ =
o 00}
S S
™ Lo
A A
| M\ Y v
: U : : A A
1 1 1 \ 4
(0.79) 2.54 Z| 8
— >« =S| 2
e o
0.46 +0.10 S| &
S 1.52 +0.10
NOTE: Dimensions are in millimeters.
Figure 7-1. 8-DIP-300 Package Dimensions
ELECTRONICS B 4% 71 # # 886-3-5753170 7-1

WEHE 77 WL~ (1 iF) 86-21-34970699
S J) HLF- (59 86-755-83298787
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PACKAGING INFORMATION

DATA SHEET

1 1 A
] ] ] A
| | l
| | | Z
(0.56) 1.27 =
—p— < » — 9
o
0.41 *0.10 ‘—'|
r— < o

"l

1 AAA A

8-SOP-225

O
~ HHHH

6.00 +0.30
3.95+0.20
< >
5.72

+0.10
0.15 -0.05

0.50 £ 0.20

5.13 MAX

4.92 +0.20

ML | |eee=
=F Y v

1.80 MAX L
f
>

1.55+0.20

[
P
»
Lad

NOTE: Dimensions are in millimeters.

Figure 7-2. 8-SOP-225 Package Dimensions

B 4% 5 # ¥} 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Ji: 4% 7 HL () 86-755-83298787
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DATA SHEET PACKAGING INFORMATION

0 AAA

Y
: Z
o
2 8-TSSOP-SG a hs
<5 < S o
< )V
© QO 3
v Y o
~ HHHB S p——
#1 #4 +0.10 +
0.125-0.05
<

3.10 MAX

1.20 MAX

/ \ 0 A
LK :]_[:]_A_I:I_A_IjJ g E =
1 1 A
= A

[
|‘
<

+0.05

0.25 -0.06
<l
|

h 4

NOTES:
1. Dimensions are in millimeters.
2. Package dimensions conform to JEDEC MO-153-AA.

Figure 7-3. 8-TSSOP Package Dimensions

B 4% 5 # ¥ 886-3-5753170
WEHE 77 W~ ( 1i#F) 86-21-34970699
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Interfacing S524A Series
Serial EEPROM to the
S3C8095/S3C72F5
Microcontroller

ELECTRONICS

Application Note

OVERVIEW

This application note describes an interface between the S524A40X21 serial EEPROM and Samsung
S3C8095/S3C72F5 microcontroller. The S524A series support the standard I°C™-bus serial data transmission
protocol. S3C8095 is a 8-bit general purpose microcontroller, and S3C72F5 is a 4-bit general purpose
microcontroller.

A typical circuit configuration between S3C8095/S3C72F5 and S524A40X21 is shown in Figure 8-1 and 8-2. As
shown below, using the address inputs (A0, Al, A2), up to eight S524A40X21s can be connected to the same
bus. The limited number of S524A series products (1 to 16 K-bit) which can be connected is shown in Table 8-1.
The interface to the S3C8095/S3C72F5 uses there 2 1/0O port lines. One of the lines is used to generate the serial
clock (SCL), and the other is used as a bidirectional data line (SDA). It is recommended that an external pull-up
resistor is configured to the SCL, SDL line. The S3C8095/S3C72F5 operate as a master which initiates a data
transfer by generating the start condition on the bus, and a slave device S524A40X21 responds to the command
issued by a master. The demonstration program which follows shows how the S524A40X21 serial EEPROM can
be interfaced to the S3C8095/S3C72F5 microcontroller.

Table 8-1. S524A Series (1 to 16K-bit)

Device EEPROM Size Max Device Per Bus Device Address Used
S524A40X10/40X11 1K-bit 8 A0, Al, A2
S524A40X20/40X21 2K-bit 8 A0, Al, A2
S524A40X40/40X41 4K-bit 4 Al, A2

S524A60X81 8K-bit 2 A2
S524A60X51 16K-hit 1 -

B 4% 5 # ¥} 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Jk 4 h BG4I 86-755-83298787
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SERIAL EEPROM

_ ]
W 45 4 # 4} 886-3-5753170
Ji: 4 1) LT (- iE) 86-21-34970699
JPE 4% 17 B (591 86-755-83298787

Http://www. 100y. com. tw

APPLICATION NOTE

10K 10K
24
32 P1.7
P1.6 l L
23
1
Slave 1 Slave 8
RESET
A0 SCL — A0 SCL
XouTt Al SDL Al SDL
A2 A2
XIN
S3C8095 S524A40X21 S524A40X21
(8-bit MCU)
Figure 8-1. Typical Circuit Configuration 1
10K 10K
11
15 P0.0
PO.1 L L 4
12
16
Slave 1 Slave 8
RESET
A0 SCL — A0 SCL
Xout Al SDL Al SDL
A2 A2
XIN
S3C72F5 S524A40X21 S524A40X21
(4-bit MCU)

Figure 8-2. Typical Circuit Configuration 2
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APPLICATION NOTE SERIAL EEPROM

;This program demonstrates how the S524A40X21 serial EEPROM can be interfaced to the S3C8095
;microcontroller. This software includes random address byte read and byte write operation.
;If you use the 8 MHz crystal in Figure 8-1, SCL frequency will be approximately 50 kHz.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA *kkk *

: R14 = Word-address
: R15 = Write-data to the EEPROM
: ReadData = Read-data from the EEPROM

kkkkkkkkkkkkkkkkkkkhkkkkkkhkkk * *kk

kkkkkkkkkkkkkhkkkkkkhhkkkkkkhkkk *kk

SDA EQU 7H ;  SDA port (P1.7)
SCL EQU 6H ; SCL port (P1.6)
ReadData EQU 40H

kkkkkkkkkkkkkhkkkkkkhhkkkkkkhkhkkk *kk

peksesoess Random Address Byte Read Kk kR RI AR AK KK B4 AH # # 886-3-5753170
JHE 4% ) WL () 86-21-84970699
; Start ® Slave Addr.(AO) ® Word Addr. ® Start ® #Alh ® Data k4% 17 HL (5 1) 86-755-83298787
AAAAAAAAAAAAAAAAAAAAAAAAAAAA Kok Fokkokk Http://www. 100y. com. tw

Read1Byte: PUSH RO

PUSH R1
PUSH R2
CALL IICbus_Start ;  1IC bus protocol start
LD RO,#0A0h ;  Slave address (A0)
CLR R2
RD_TxStart LD R1,#8 ;  lbyte (8bit) count
RD_DataShift RLC RO ; Rotate left Data ( = RO)
JP C, RD_Data_1 ; Bit value check(0 or 1)
RD_Data_0 AND P1,#0FFh-(01<<SDA) ;  Data “0” transfer

CALL IIC_Clock_1Bit
RD_Count8bit DINZ R1,RD_DataShift

AND P1CONH,#00111111B ; SDA (P1.7) = Input Mode
OR P1,#01<<SCL ;  Acknowledge clock

NOP

NOP

NOP

™ P1,#01<<SDA ; Ackin?

JP NZ,CommuniFail
AND P1#0FFh—(01<<SCL)
OR P1CONH,#01000000B ;  SDA (P1.7) = Output Mode

; (next page continued)
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B 4% 5 # # 886-3-5753170

WEHE 1 LT Eip) 86-21-34970699
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SERIAL EEPROM APPLICATION NOTE
CP R2,#02 ;. TxCount = R2
JR UGE,RxData
CP R2,#01
JR UGE,ReStart
LD RO,R14 . TxCount++
INC R2 ;. TxCount++
JR RD_TxStart
ReStart OR P1,#11000000B ; P1.7/P1.6 = High (SDA,SCL)
NOP
NOP
NOP
AND P1#0FFh-(01<<SDA) ; 1IC Start Condition
NOP
NOP
NOP
NOP
AND P1,#0FFh-(01<<SCL)
LD RO,#0A1lh ;  Slave Address for reading
INC R2 ;. TxCount++
JR RD_TxStart
RxData AND P1CONH,#00111111B ;  SDA (P1.7) = Input Mode
NOP
LD R1,#8
RotateLoop OR P1,#01<<SCL ; SCL = High
™ P1,#01<<SDA ;. Data value check
JR NZ,SetCF
RCF
JR DataRotate
SetCF SCF
DataRotate RLC RO
AND P1,#0FFh-(01<<SCL) ; SCL - Low
DJIJNZ R1,RotateLoop ;  End of 1byte(8bit) ?
LD ReadData,R0
OR P1CONH,#01000000B ;  SDA (P1.7) = Output
OR P1,#01<<SDA ;  SDA = High (ACK=High): communication
;. finished
NOP
NOP
OR P1,#01<<SCL ; SCL = High (9th clock)
NOP
NOP
AND P1,#0FFh-(01<<SCL) ; SCL - Low
NOP

(next page continued)
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APPLICATION NOTE SERIAL EEPROM

GenlicStop CALL IICbus_Stop

POP R2
POP R1
POP RO
RET
i?D_Data_l OR P1,#01<<SDA ; Data “1” trasfer

CALL IIC_Clock_1Bit
JP RD_Count8bit

QGO N WY DTN WY B 4% M # 886-3-5753170

KRR Byte Write Operation Tk ARFEIAIRFEK AR 4 (1 #8) 86-21-34970699
JW: 4% 1 LT (38 91) 86-755-83298787

Http://www. 100y. com. tw

; Start ® Slave Addr.(AO) ® Word addr. ® Data

WritelByte: PUSH RO

PUSH R1
PUSH R2
CALL IICbus_Start ;  1IC bus protocol start
LD RO,#0A0h ;  Slave address
CLR R2
WR_TxStart LD R1,#8 ; 1 Byte (8bit) count

WR_DataShift RLC RO
JR C,WR_Data_1

WR_Data_ 0 AND P1,#0FFh-(01<<SDA) ; Data “0” transfer
CALL IlIC_Clock_1Bit

WR_Count8bit DINZ R1,WR_DataShift ;  lbyte check
AND P1CONH,#00111111B ; SDA (P1.7) = Input Mode
OR P1,#01<<SCL ;  Acknowledge clock
NOP
NOP
NOP
™ P1,#01<<SDA ; Ackin?

JR NZ,CommuniFail

AND  P1,#0FFh—(01<<SCL)

OR P1CONH,#01000000B ;  SDA(P1.7) = Output Mode
CcP R2 #2

JR UGE, TxStop

CcP R2 #1

JR UGE,WriteData

LD RO,R14 ; Word Address

INC R2 . TxCount++

JR WR_TxStart

; (next page continued)

ELECTRONICS 8-5


User
100Y


SERIAL EEPROM

APPLICATION NOTE

WriteData LD
INC
JR

WR Data 1 OR
CALL
JR

CommuniFail AND
NOP
NOP
OR
JP

TxStop JP

lICbus_Start OR
NOP
NOP
NOP
AND
NOP
NOP
NOP
NOP
NOP
AND
RET

IC_Clock_1Bit OR
NOP
NOP
NOP
AND
NOP
RET

[ICbus_Stop  AND
NOP
NOP
NOP
OR
NOP
NOP
NOP
NOP
NOP
OR
RET

RO,R15
R2
WR_TxStart

P1,#01<<SDA
[IC_Clock_1Bit
WR_Count8bit
P1,#0FFh—(01<<SCL)
P1CONH,#01000000B
GenlicStop
GenlicStop

P1,#11000000B

P1,#0FFh—(01<<SDA)

P1,#0FFh—(01<<SCL)

P1,#01<<SCL;

P1,#0FFh-(01<<SCL)

P1,#0FFh-(01<<SDA)

P1,#01<<SCL

P1,#01<<SDA

Data to be written to the EEPROM
TxCount++

Data “1” transfer

SDA(P1.7) = Output Mode

P1.7/P1.6 - High (SDA, SCL)

Clock Generation.

Bk 4% H # A 886-3-5753170
WE4%E D (i) 86-21-34970699
J: 4% 7 WL (5 9)1) 86-755-83298787

Http://www. 100y. com. tw

;  SDA - High (Stop condition)
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APPLICATION NOTE SERIAL EEPROM

; This program demonstrates how the S524A40X21 serial EEPROM can be interfaced to the SAMSUNG
S3C72F5 microcontroller. This software includes random address byte read and byte write operation.
; If you use the 5 MHz crystal oscillator, SCL frequency will be approximately 50 kHz

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn * *kkk

SDA PORT EQU P0.0

SCL_PORT EQU PO.1

ReadAddr EQU 20H .

ReadData EQU 22H W 4 71 4 #f 886-3-5753170
WriteAddr EQU 30H JPE 45 J7 LT ( 1) 86-21-84970699
WriteData EQU 32H 4% T WL (5 81) 86-755-83298787
PMG1_BUF EQU 40H

Http://www. 100y. com. tw

kkkkkkkkkkkkhkkkkkkhkkkkkhhhkkkk * *kkk

kkkkkkkkkkkkkkhkk Random Address Byte Read kkkkkkkkkkkkkkkhkkk

; Start ® Slave Addr.(AO) ® Word Addr. ® Start ® #Alh ® Data

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn * * *kkk
’

Read1Byte: CALL IICbus_Start ;  1IC Interface start

LD Y, #0H

LD EA #0AOh ;  Slave Address (A0)
RD_TxStart LD ZH#7 ;  1Byte (8bit)
RD_DataShift ADC EA,EA

BTST C

JP RD_Data 0

RD_Data_1 BITS SDA_PORT ; Data "1" transfer
CALL IIC_Clock_1Bit
JP RD_Count8bit

RD_Data 0 BITR SDA _PORT ; Data "0" transfer
CALL IIC_Clock_1Bit

RD_Count8bi DECS Z
JP RD_DataShift

CALL SdalnMode ;  SDA Port Input Mode
BITS SCL_PORT

NOP

NOP

NOP

; (next page continued)
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SERIAL EEPROM

Bk 4% H # # 886-3-5753170
WEHE 77 W1 1ifF) 86-21-34970699
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APPLICATION NOTE

NextR1

NextR2

ReStart

RxData

RotateLoop

SetCF

BTSF
JP
BITR
CALL
CPSE
JP

JP

CPSE
JP
JP

LD
INCS
JP

BITS
BITS
NOP
NOP
NOP
NOP
NOP
BITR
NOP
NOP
NOP
NOP
NOP
BITR
NOP
LD

INCS
JP

CALL
NOP
LD
LD

BITS
NOP
NOP
NOP
BTSF
JP
RCF
JP

SCF

SDA PORT
CommuniFail
SCL_PORT
SdaOutMode
Y #2H
NextR1
RxData

Y, #1H
NextR2
ReStart

EA,ReadAddr
Y
RD_TxStart

SDA_PORT
SCL_PORT

SDA_PORT

SCL_PORT
EA#0Alh
Y
RD_TxStart

SdalnMode

EA,#00H
ZH#7

SCL_PORT

SDA_PORT
SetCF

DataRotate

(next page continued)

: ACK Check

;. TxCount=Y

;. Pointed Address to Read

;. TxCount++

; SDA HIGH
; SCL HIGH

;  Start Condition

; Slave Address for Reading (A1)

;. Tx Count ++

;. Clear

; 1Byte Count(8bit)

. Data "0"

. Data"1"
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APPLICATION NOTE

SERIAL EEPROM

DataRotate ADC EAEA
BITR SCL_PORT
NOP
NOP
NOP
DECS Z
JP RotateLoop
LD ReadData,EA i
CALL SdaOutMode
BITS SDA PORT
NOP
NOP
BITS SCL_PORT
NOP
NOP
BITR SCL_PORT
NOP

GenlicStop CALL IICbus_Stop
RET

nnnnn

rkkkkkkkkkkkkkhkkkk kkkkkkkkkkkkhkkkkkhkk
)

Byte Write Operation

; Start ® Slave Addr.(AO) ® Word addr. ® Data

nnnnn
’

WritelByte: CALL IICbus_Start
LD Y ,#0H
LD EA#Slave_ WR ;
WR_TxStart LD ZH7 ;
WR_DataShift ADC EA,EA
BTST C
JP WR_Data 0
WR_Data 1 BITS SDA _PORT ;
CALL IlIC_Clock 1Bit
BITR SDA PORT
JP WR_Count8bit
WR_Data 0 BITR SDA PORT ;
CALL IlIC_Clock 1Bit
WR_Count8bit DECS Z ;

JP WR_ DataShift
CALL SdalnMode
BITS SCL_PORT

; (next page continued)

Save Read Data

Bk 4% H # 4 886-3-5753170
WEHE 77 W 1i#F) 86-21-34970699
J: 4% 7 ML - (5 91) 86-755-83298787

Http://www. 100y. com. tw

Slave Address (AO)

1Byte (8bit) count

Data “1” transfer

Data “0” transfer

1byte check
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SERIAL EEPROM APPLICATION NOTE

NOP

NOP

NOP

BTSF SDA PORT ;. ACK Check
JP CommuniFail

BITR SCL_PORT
CALL SdaOutMode
CPSE Y #2H

JP Nextw1

JP TxStop

Nextw1 CPSE Y.,#1H
JP NextW?2
JP WriteData

Nextw2 LD EA,WriteAddr ;. Address to be written
INCS Y
JP WR_TxStart

WriteData LD EA,WriteData ; Data to be written
INCS Y
JP WR_TxStart

TxStop JP GenlicStop

[ICbus_Start CALL SDASCL_OutMode
NOP
NOP
NOP
NOP
NOP
BITR SDA PORT ;  Start Condition
NOP
NOP
NOP
NOP
NOP
BITR SCL_PORT
RET B 4% 1 # # 886-3-5753170
lICbus_Stop  BITR SDA_PORT Jok: 4 77 ML T (- #§) 86-21-34970699
mgg JH: 4 F HL - (7 4I1) 86-755-83298787
BITS SCL PORT Http://www. 100y. com. tw
NOP
NOP
NOP
NOP
NOP
BITS SDA_PORT ;  Stop Condition
RET

; (next page continued)
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APPLICATION NOTE

SERIAL EEPROM

[IC_Clock_1Bit BITS
NOP
NOP
NOP
BITR
RET

SdalnMode PUSH
LD
AND
LD
SMB
LD
SMB
POP
RET

SdaOutMode PUSH
SMB
LD
OR
LD
SMB
LD
SMB
POP
RET

CommuniFail BITR
NOP
NOP
CALL
JP

SDASCL_OutMode
BITS
SMB
LD
LD
LD
LD
LD
SMB
LD
BITS
NOP
BITS
RET

SCL_PORT

SCL_PORT

EA
EAPMG1_BUF
A#1110B
PMG1_BUF,EA
15

PMGL1,EA

0

EA

EA

0
EAPMG1_BUF
A,#0001B
PMG1_BUF,EA
15

PMGL1,EA

0

EA

SCL_PORT

SdaOutMode
GenlicStop

EMB

15
EA,#00000001B
PNEL1,EA
EA,#00000011B
PMGL1,EA
PUMODL1,EA

0
PMG1_BUF,EA
SDA_PORT

SCL_PORT

B 4% 5 # 4 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
J: 4% 7 WL (5 9)1) 86-755-83298787
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;  SDA INPUT

;  SDA OUTPUT

; N-ch open drain (P0.0)

;  SCL,SDA OUTPUT
;  Pull-up enable

ELECTRONICS
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ELECTRONICS

Marking Information

Data Sheet
#8 #5
w @ & @ 6
Q B) ("
#1 #4
(1) Operating Voltage (3) Write Protection
A=18V to 55V 0 = Hardware and software
L=20V to 55V 1 = Hardware Only
C=25V to 55V
(4) Package Type
(2) EEPROM Density D = DIP type
1 = 1K-bit S = SOP type
2 = 2K-hit R = TSSOP type
4 = 4K-bit
8 = 8K-hit (5) Temperature Range
5 = 16K-hit C=-25°Cto70°C
9 = 32K-hit I=-40°Cto85°C
B = 64K-bit
D = 128K-bit (6) Work Week Code
F = 256K-bit
H = 512K-bit (7) Assembly Site Code
#1 Q S 1 1 4 1 #8
|
1
#4 A F 1 R C 1 #5
s ¥+ 886-3-5753170
ELECTRONICS W 45 71 # # sl 9-1

WE4%E D (i) 86-21-34970699
J: 4% 7 WL (5 9)1) 86-755-83298787
Http:

www. 100y. com. tw



User
100Y


ELECTRONICS

Ordering Information

Data Sheet

S524ADOXEL1-DCTO

(1) Series Name
24: 12C interface

(2) Operation Voltage
C:25V-55V
L:20V-55V
A:18V-55V

(3) Samsung's Internal Management Data

(4) ROM Size
1 = 1K-bit
2 = 2K-bit
4 = 4K-bit
8 = 8K-hit
5 = 16K-bit
9 = 32K-bit
B = 64K-bit
D = 128K-bit
F = 256K-bit
H = 512K-bit

(5) Write Protection
0 = Hardware and software
1 = Hardware only

(6) Package Type
D =DIP
R = TSSOP
S =SOP

(7) Temperature Range
C=-25°Cto70°C
I=-40°Cto85°C

(8) Package Type
B = Tube
T = Tape & Reel

(9) Customer Type
0 = None

B 4% 5 # ¥} 886-3-5753170
4% ) (i) 86-21-34970699
J: 4% 7 WL (5 9)1) 86-755-83298787

Http://www. 100y. com. tw
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