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SLx 24C01/02/P

Revision History: Current Version: 1999-02-02

Previous Version: 08.97

Page Page Subjects {major changes since last revision)

{in previous | (incurrent

Version) Version)

Changes in the P-DIP-8-4 changed to P-DIP-8-3, P-DS0-8-3 changed to P-DSO-8-2.

complete document

3 4 Text changed to “Typical programming time 5 ms for up to 8 bytes”.

4 5 SLA 24C01-D-3/P, SLA 24C01-8-3/P, SLA 24C02-D-3/P and
SLA 24C02-8-3/P deleted.

4 5 Voltage changed from4.5V..55 V1027 V.55 V.

4 Package {TSSOP, die, wafer delivery) added.

4.5 5,6 €80, C81 and C82 replaced by n.c.

5 WP = V, protects the upperhalf entire memory.

5 - The paragraph “Chip Select (C80, CS81, C82)” removed completely.

& 7 Text changed to “The device with a voltage range of 2.7 ... 5.5. Vis
available ...".

11,12 12,13 The erase/write cycle is finished latest after 18 8 ms.

13 14 Text added “{see figure 10)".

15 16 Figure 11: second command byte is a CSR and not CSW.

17 18 Figure 13: "C8W" changed to “CSR".

21 22 The write or erase cycle is finished latest after 19 4 ms.

22 23 Figure 17: "ACK” deleted before "STOP”.

23 24 Line “Supply voltage™ Text deleted.

19 25 “Capacitive load ...” added.

25 26 Some timings changed.

25 26 The line “erasefwrite cycle” removed.

25 26 Chapter 8.4 “Erase and Whrite Characteristics” added.

Page Protection Mode™ is a trademark of Siemens AG.

I:C Bus

Purchase of Siemens T°C components conveys the license under the Philips T°C patent to use the components in
the FC system provided the system conforms to the I:C specifications defined by Philips.



SIEMENS

1/2 Kbit (128/256 x 8 bit) Serial CMOS SLx 24C01/02/P
EEPROMSs, I:C Synchronous 2-Wire Bus,
Page Protection Mode™

1

1.1 Features

i

Overview

Data EEPROM internally organized as

128/256 bytes and 16/32 pages x 8 bytes

Page protection mode, flexible page-by-page

hardware write protection

— Additional protection EEPROM of 16/32 bits, P-DIP-8-3
1 bit per data page

— Protection setting for each data page by writing its
protection bit

— Protection management without switching WP pin

Low power CMOS

V.. =27 to 5.5V operation =72

Two wire serial interface bus, °C-Bus

compatible

Filtered inputs for noise suppression with

Schmitt trigger

Clock frequency up to 400 kHz

P-DSO-8-2

High programming flexibility

— Internal programming voltage

— Self timed programming cycle including erase

— Byte-write and page-write pregramming, between 1 and 8 bytes
— Typical programming time 5 ms for up to 8 bytes
High reliability

— Endurance 10° cycles”

— Data retention 40 years”

— ESD protection 4000 V on all pins

8 pin DIP/DSO packages

Available for extended temperature ranges

— Industrial: -40°Cto+85°C

— Automotive: -40°Cto+125°C

Values are temperature dependent, for further information please refer to your Siemens Sales office.

Semiconductor Group 4 1999-02-02



SIEM ENS SLx 24C01/02/P
Ordering Information
Type Ordering Code |Package |Temperature Voltage
SLA 24C01-D/P | Q67100-H3547 |P-DIP-8-3 (—-40°C... +85°C |27V..55V
SLA 24C01-8/P |Q67100-H3495 |P-DS0O-8-2 (-40°C... +85°C |27V..55V
SLE 24C01-D/P | Q67100-H3545 |P-DIP-8-3 [—-40°C ... +125°C |27V..55V
SLE 24C01-S/P |Q67100-H3493 |P-DS0O-8-2 (—40°C ... +125°C |27V..55V
SLA 24C02-D/P |QB67100-H3542 |P-DIP-8-3 [(-40°C... +85°C |27V..55V
SLA 24C02-S/P | Q67100-H3537 |P-DSO-8-2 [—40°C...+85°C |27V..6B5V
SLE 24C02-D/P |Q67100-H3540 |P-DIP-8-3 [(—-40°C...+125°C |27V..55V
SLE 24C02-S/P | Q67100-H3535 |P-DS0O-8-2 (—40°C...+125°C |27V..55V
Other types are available on request
— Temperature range (-55°C ... + 150 "C}
— Package (TSSOP, die, wafer delivery)
2 Pin Configuration
P-DIP-8-3 P-DSO-8-2
L N.C. 1 ) mm R
N.C. 1 8[r Ve NC. 2 7 fowp
N.C. 3 6 O 8CL

ne.gle [pwe Ve 4| 5 foisoa

NC. I{ 3 6 ]:I SCL IEP02514

Ve )4 5|4 SDA

IEP02515

Figure 1
Pin Configuration (top view)
Semiconductor Group 5 1999-02-02




SIEMENS SLx 24C01/02/P

Pin Definitions and Functions

Table 1

Pin No. Symbol Function

1,2, 3 N.C. Not connected

4 Vis Ground

5 SDA Serial bidirectional data bus
6 SCL Serial clock input

7 WP Write protection input

8 Voo Supply voltage

Pin Description

Serial Clock (SCL)

The SCL input is used to clock data into the device on the rising edge and to clock data
out of the device on the falling edge.

Serial Data (SDA)

SDA is a bidirectional pin used to transfer addresses, data or control information into the
device or o transfer data out of the device. The output is open drain, performing a wired
AND function with any number of other open drain or open collector devices. The SDA
bus requires a pull-up resistor to V.

Write Protection (WP)
WP switched to V4 allows normal read/write operations.

WP switched to V., protects the entire EEPROM against changes (hardware write
protection).

Additionally write protection is managed by a protecticn bit associated to each page.
{refer to chapter 8 Page Protection Mode™)

Semiconductor Group 6 1999-02-02



SIEMENS SLx 24C01/02/P

3 Description

The SLx 24C01/02/P device is a serial electrically erasable and programmable read only
memory (EEPROM), organized as 128/256 x 8 bit. The data memory is divided into 16/
32 pages. The 8 bytes of a page can be programmed simultaneously. Each page may
be protected individually against changes by its associated protection bit.

The device conforms to the specification of the 2-wire serial ?C-Bus. Low voltage design
permits operation down to 2.7 V with low active and standby currents.

The device operates at 5.0 V + 10% with a maximum clock frequency of 400 kHz and at
2.7 ... 45V with a maximum clock frequency of 100 kHz. The device with a voltage
range of 2.7 ...55.V is available in two temperature ranges for industrial and
automotive applications. The EEPROMs are mounted in eight-pin DIP and DSO
packages or are also supplied as chips.

s Voo WP
Chip Address > PrOgmnTn;ung
> Control oniro N
Loge H.V. Pump
> Stal/ »
Stop l T
» Logic ~
- i b
Sernial
SCL > Control
Logic
SDA >
l L I 3
Page
Rchoss » K EEPROM | Prot. Bit |
ooe DEC EEPROM
A J
»| Page Logic
» YDEC
_Lj | Dout/ACK
[EB02531
Figure 2
Block Diagram

Semiconductor Group 7 1999-02-02



SIEMENS SLx 24C01/02/P

4 IZC-Bus Characteristics

The SLx 24C01/02/P devices support a master/slave bidirectional bus oriented protocol
in which the EEPROM always takes the role of a slave.

Yoo
Slave 1 Slave 2 Slave 3 Slave 4
scL ] 1 I L
Master | sDA
1 1 i I
Slave 5 Slave 6 Slave 7 Slave 8
Ve
IESD2183
Figure 3
Bus Configuration
Master Device that initiates the transfer of data and provides the clock for both
transmit and receive operations.
Slave Device addressed by the master, capable of receiving and transmitting

data.

Transmitter The device with the SDA as output is defined as the transmitter. Due fo
the open drain characteristic of the SDA output the device applying a low
level wins.

Receiver The device with the SDA as input is defined as the receiver.

Semiconductor Group 8 1999-02-02



SIEMENS

SLx 24C01/02/P

The conventions for the serial clock line and the bidirectional data line are shown in

figure 4.

SDA‘\}

xt:x—\ T 'ﬁ"

START Condition

Data allowed Acknowledge STOP Condition
lo Change IED02123

Figure 4

I“C-Bus Timing Conventions for START Condition, STOP Condition, Data Valida-
tion and Transfer of Acknowledge ACK

Standby

START Condition

STOP Condition

Acknowledge

Data Transfer

Semiconductor Group

Mode in which the bus is not busy (ho serial transmission, no
programming): both clock (SCL) and data line (SDA) are in high
state. The device enters the standby mode after a STOP condition
or after a programming cycle.

High to low transition of SDA when SCL is high, preceding all
commands.

Low to high transition of SDA when SCL is high, terminating all
communications. A STOP condition initiates an EEPROM
programming cycle. A STOP condition after reading a data byte
from the EEPROM initiates the Standby mode.

A successful reception of eight data bits is indicated by the
receiver by pulling down the SDA line during the following clock
cycle of S8CL (ACK). The transmitter on the other hand has to
release the SDA line after the transmission of eight data bits.
The EEPROM as the receiving device responds with an
acknowledge, when addressed. The master, on the cther side,
acknowledges each data byte transmitted by the EEPROM and
can at any time end a read operation by releasing the SDA line (no
ACK) followed by a STOP condition.

Data must change only during low SCL state, data remains valid
on the SDA bus during high SCL state. Nine clock pulses are
required to fransfer one data byte, the most significant bit (MSB)
is transmitted first.

9 1999-02-02



SIEMENS

SLx 24C01/02/P

5 Device Addressing and EEPROM Addressing

After a START condition, the master always transmits a Command Byte CSW or CSR.
After the acknowledge of the EEPROM a Control Byte follows, its content and the
transmitter depend on the previous Command Byte. The description of the Command
and Control Bytes is shown in table 2.

Command Byte

Selects operation: the least significant bit b0 is low for a write
operation (Chip Select Write Command Byte CSW) or set high for a
read operation (Chip Select Read Command Byte CSR). In both
Command Bytes, the bit positions b3 to b1 are left undefined.

Contrel Byte Following CSW (b0 = 0): contains the seven or eight lower bits of
the EEPROM address (EEA) bit A6 or A7 to A0, or an additional
command byte for the handling of the protection bit.

Following CSR (b0 = 1): contains the data read out, transmitted by
the EEPROM. The EEPROM data are read as long as the master
pulls down SDA after each byte in order to acknowledge the
transfer. The read operation is stopped by the master by releasing
SDA (no acknowledge is applied) followed by a STOP condition.
Table 2
Command and Control Byte for I?*C-Bus Addressing of Chip and EEPROM
Definition Function
b7 (b6 b5 |b4 |b3 (b2 (b1 |bO

CSW 1 (0 (1 X |x |x [0 |Chip Select for Write

CSR 1 |0 |A x |x |x |1 [ChipSelect for Read

EEA A7 |AB |A5 |A4 |A3 |AZ2 |A1 [AD |EEPROM address

The device has an internal address counter which points to the current EEPROM

address.

The address counter is incremented
— after a data byte to be written has been acknowledged, during entry of further data

byte

— during a byte read, thus the address counter points to the following address after

reading a data byte.

Semiconductor Group

10
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SIEMENS SLx 24C01/02/P

The timing conventions for read and write operations are described in figures 5 and 6.

Command Byte (CSW) Data Transfer io EEPROM

START from Master Acknowledge from EEPROM Acknowledge from EEPROM
IED02255

Figure 5
Timing of the Command Byte CSW

Command Byte (CSR) Data Transfer from EEPROM

START from Masler Acknowledge from EEPROM Acknowledge from Master
IED02185

Figure 6
Timing of the Command Byte CSR

Semiconductor Group 11 1999-02-02



SIEMENS SLx 24C01/02/P

6 Write Operations

Changing of the EEPROM data is initiated by the master with the command byte CSW.
Depending on the state of the Write Protection pin WP and of the Protection Bits (refer
to chapter 7 Page Protection Mode™) either one byte (Byte Write) or up to 8 bytes
(Page Write) are modified in one programming procedure.

6.1 Byte Write

Address Setting After a START condition the master transmits the Chip Select
Write byte CSW. The EEPROM acknowledges the CSW byte
during the ninth clock cycle. The following byte with the
EEPROM address (AQ to A6 or A7) is loaded into the address
counter of the EEPROM and acknowledged by the EEPROM.

Transmission of Data Finally the master transmits the data byte which is also
acknowledged by the EEPROM into the internal buffer.

Programming Cycle  Then the master applies a STOP condition which starts the
internal programming procedure. The data bytes are written in
the memory location addressed in the EEA byte (AD to A6 or
A7). The programming procedure consists of an internally
timed erasefwrite cycle. In the first step, the selected byte is
erased to "1”. With the next internal step, the addressed byte
is written according to the contents of the buffer.

S
T S
Bus Aclivity A Command Byle EEPROM Address  Dala Byle T
Master R CSW EEA 0
T, ]
) L L T T T
SDA Lme | S | I I | |0\ | I I | | | 1 | | |?|
. A A A
Bus Activity c [ C
EEPROM K K K
|IED02128
Figure 7
Byte Write Sequence

The erasefwrite cycle is finished latest after 8 ms. Acknowledge polling may be used for
speed enhancement in order to indicate the end of the erase/write cycle (refer to
chapter 6.3 Acknowledge Polling;.

Semiconductor Group 12 1999-02-02



SIEMENS SLx 24C01/02/P

6.2 Page Write

Address Setting The page write procedure is the same as the byte write
procedure up to the first data byte. In a page write instruction
however, entry of the EEPROM address byte EEA is followed
by a sequence of one to maximum eight data bytes with the
new data to be programmed. These bytes are iransferred fo
the internal page buffer of the EEFROM.

Transmission of Data The first entered data byle will be stored according 1o the
EEPROM address n given by EEA (AD to A6 or A7). The
internal address counter is incremented automatically after the
entered data byte has been acknowledged. The next databyte
is then stored at the next higher EEPROM address. EEPROM
addresses within the same page have common page address
bits A2 through A8 or A7. Only the respective three least
significant address bits A0 through A2 are incremented, as all
data byles to be programmed simultanecusly have to be
within the same page.

Programming Cycle  The master stops data entry by applying a STOP cendition,
which also starts the internally timed erase/write cycle. In the
first step, all selected bytes are erased to "1”. With the next
internal step, the addressed bytes are written according to the
contents of the page buffer.

Those bytes of the page that have not been addressed are not included in the
programming.

S
T S
Bus Activity A Command Byle EEPROM Address  DalaByle n Dala Byte n+1 Data Byte n+7 T
Master R CSw EEA N Q
T — P
I T T T TT L T T T T IJ L
sontne ] b | || || II_I
I | | 1 I I | I I | 1 | Ll If Ll 1l
L A A A A
Bus Activity c C C c
FEPROM K K K K K
IED02280
Figure 8

Page Write Sequence

The erase/write cycle is finished latest after 8 ms. Acknowledge polling may be used for
speed enhancement in order to indicate the end of the erase/write cycle (refer to
chapter 6.3 Acknowledge Polling).

Semiconductor Group 13 1999-02-02



SIEMENS SLx 24C01/02/P

6.3 Acknowledge Polling

During the erase/write cycle the EEPROM will not respond to a new command byte until
the internal write procedure is completed. At the end of active programming the chip
returns to the standby mode and the last entered EEPROM byte remains addressed by
the address counter. To determine the end of the internal erase/write cycle acknowledge
polling can be initiated by the master by sending a START condition followed by a
command byte CSR or CSW (read with b0 = 1 or write with b0 = 0J. If the internal erase/
write cycle is not completed, the device will not acknowledge the transmission. If the
internal erase/write cycle is completed, the device acknowledges the received command
byte and the protocol activities can continue (see figure 10).

Internal Programming
Procedure

I

Send Start ‘

!

Send CS-Byle

Acknowledge
from EEPROM
received?

No

Nexi Operation

IED02131

Figure 9
Flow Chart “Acknowledge Polling”

Semiconductor Group 14 1999-02-02



SIEMENS SLx 24C01/02/P

STOP from Masler initiales erasefwrile cycle
START from Master
CSR CSR CSR

i - —h—

[ U L L LI I B I
nfe]s] | [s] L T L] 1&
- Ll Ll Lyl [

Acknowledge of EEFROM
indicates complete erase!
wrile cycle
STOP from Masler initiales erase/write cycle
START from Master e.g. STOP condition
CSwW CSW CSW

T 1111 L - T "=

Eq".lplsllwmH|0||S||||||\|U||S| ]_ll |\\\\II|0I:E)_:
Acknowledge of EEFROM
indicates complete erase/
write cycle IED02166

Figure 10
Principle of Acknowledge Polling

Semiconductor Group 15 1999-02-02



SIEMENS

SLx 24C01/02/P

7 Read Operations
Reading of the EEPROM data is initiated by the Master with the command byte CSR.

74 Random Read

Random read operations allow the master to access any memory location.

Address Setting

Transmission of CSR

Transmission of
EEPROM Data

STOP Condition from
Master

The master generates a START condition followed by the
command byte CSW. The receipt of the CSW-byte is
acknowledged by the EEPROM with a low on the SDA line.
Now the master transmits the EEPROM address (EEA) to the
EEPROM and the internal address counter is loaded with the
desired address.

After the acknowledge for the EEPROM address is received,
the master generates a START condition, which terminates
the initiated write operation. Then the master transmits the
command byte CSR for read, which is acknowledged by the
EEPROM.

During the next eight clock pulses the EEPROM transmits the
data byte and increments the internal address counter.

During the following clock cycle the masters releases the bus
and then transmits the STOP condition.

S S
T T S
Bus Activity A Command Byte EEPROM Address A" command Byte T
Masler R cow EEA N R CSR 0
T — T P
X LU rrrrrri rrrrri rTrrrritd
SDA Lme | S | | T | |0I | | T I | | | S | | T | |1| | | T I | | Iil
» A A A DataByte
Bus Activity C c C
EEPROM K K K [ED02133
Figure 11
Random Read
Semiconductor Group 16 1999-02-02



SIEMENS

SLx 24C01/02/P

72

Current Address Read

The EEPROM content is read without setting an EEPROM address, in this case the
current content of the address counter will be used (e.g. to continue a previous read
operation after the Master has served an interrupt).

Transmission of CSR

Transmission of
EEPROM Data

STOP Condition from
Master

For a current address read the master generates a START
condition, which is followed by the command byte CSR (chip
select read). The receipt of the CSR-byte is acknowledged by
the EEPROM with a low on the SDA line.

During the next eight clock pulses the EEPROM transmits the
data byte and increments the internal address counter.

During the following clock cycle the masters releases the bus
and then transmits the STOP condition.

S
T S
Bus Activity A Command Byte T
Master R CSR Q
T — P
L I L
soaLie |5 ] 1 | Iil
I I I
A Data Byte
Bus Activity C By
EEPROM K IED02132

Figure 12
Current Address Read

Semiconductor Group
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SIEMENS SLx 24C01/02/P

7.3 Sequential Read

A sequential read is initiated in the same way as a current read or a random read except
that the master acknowledges the data byte transmitted by the EEPROM. The EEPROM
then continues the data transmission. The internal address counter is incremented by
one during each data byte transmission.

A sequential read allows the entire memory to be read during one read operation. In the
SLx 24C02/P, after the highest addressable memory location is reached, the internal
address pointer "rolls over” to the address 0 and the sequential read continues. In the
SlLx 24C01/P, there is no “roll over”.

The transmission is terminated by the master by releasing the SDA line (no
acknowledge) and generating a STOP condition (see figure 13).

8
T )
Bus Activity A Command Byte A A T
Masler R CSR c ¢ 0
T, K K
L L L [ I) L
soatine s 1 | | ||_|
1 I I I | I I L1l (I Ll
Bus Activity é Data Byte n Data Byte n+1 Data Byte n+X
EEPROM K
IED02134
Figure 13

Sequential Read
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SIEMENS SLx 24C01/02/P

8 Page Protection Mode™

Each page (8 bytes) in the Data Memory can be protected against unintended data
changes by an associated protection bit. The protection bit memery consists of an
additional EEPROM of 18/32 bits (figure 14).

Data in the Data Memory can be modified only if the assigned protection bit is erased
(logical state “17). After writing the data byles o a page, the protection is achieved by
writing the associated protection bit {logical state "0"). Further changes in the data in a
protected page is possible only after erasing the protecticn bit.

Dala Memory Area
L L R [ ]
Page 0 T R R N B l i
L L éc?
Page 1 T R R N B l =
L S S s
el 2
Page 3 T N R B i E
L S S i
. 1T
]
TR T R R R =
] o
Pagen|0 1 2 3 4 5 6 7 n
Byte Bit
IED02144

Figure 14
Data Page and Assigned Protection Memory

A special procedure to write or erase a protection bit guarantees proper activation or
deactivation respectively of page protection. For protection bit write or erase, all 8 data
bytes of the respective page have to be entered for a second time. The data then are
compared internally with the data to be protected, and in case of identity the protection
bit is written or erased respectively.

Semiconductor Group 18 1999-02-02



SIEMENS SLx 24C01/02/P

8.1 Protection Bit Handling

The bits of the protection memory can be addressed directly for reading or programming.
A protection bit address corresponds to the lowest address within the respective page
(A3 to AB or A7, AD to A2 = zero). The status of each protection bit is sensed internally.
A written state ("0") prevents programming in the associated page. If an already
protected memery page is accidentally addressed for programming, the pregramming
procedure is suppressed.

The conventional 1*C-Bus protocol allows data bytes to be read and programmed only.
Therefore an independent instruction sequence for addressing and manipulation of
protection bits is implemented. For protection bit instructions, the command byte CSW
with its preceding START condition followed by the associated control byte has to be
entered twice (figures 15 through 17). The first command byte CSW is followed by the
control byte EEA with the bit/page address AO through A2 always at zero. The secend
CSW s required for entering a control byte CTx for protection bit manipulation. The three
control bytes for read, write or erase of a protection bit are listed below (table 3):

Table 3

Control Byte for Protection Bit Manipulation

Address Definition Function

Name b7 |b6 [b5 |b4 |[b3 [b2 [b1 [bO

CTR X X X X X X 0 0 Protection bit read

CTW X X X X X X 0 1 Protection bit write

CTE X X X X X X 1 1 Protection bit erase

Semiconductor Group 20 1999-02-02



SIEMENS SLx 24C01/02/P

8.2 Protection Bit Write and Erase

For writing or erasing a protection bit, the data of the respective page have to be known
by the master. The data of the page are not affected by the write or erase procedure of
the protection bit. The 12C-Bus protocol is shown in figure 15 for protection bit write and
figure 16 for protection bit erase.

S S
T Command EEPROM | Command  Conlrol Data Data .. Data
Bus Aclivily A Byte Address Byte Byle Byle n Byte n+1 Byte n+7

Master F‘ CSW EEAN CSW CTW

LU LU L L \I\”I\I\
SDA Line | | | | |UUUU |U| |”| || ”
A

Tl TOoO—w

A A A
Bus Activity C C C C C C c
EEPROM K K K K K K K
|EDD2142
Figure 15
Sequence for Protection Bit Write
S S
T Gommand EEPROM | Command  Conirol Data Dala .. Dala S
Bus Activity A Byte Address Byte Byte Byte n Byteri1  Byleu7 T
Master CSW EEAn B csw CTE 0
T T ) P
UL L T L L T TTT
SDA Line |S| |U Uuoulsl |U| |H|| ” || ||F|
A A A A A A A
Bus Aclivily C C C C c c C
EEPROM K K K K K K K
|EDD2143
Figure 16

Sequence for Protection Bit Erase

The first command byte CSW followed by the control byte EEA addresses the page to
be protected. The second command byte CSW (identical content of first CSW) is
followed by the control byte CTW = 01, for protection bit write or CTE = 03, for protection
bit erase. Depending on CTx, the addressed protection bit will be either written or
erased.

Semiconductor Group 21 1999-02-02



SIEMENS SLx 24C01/02/P

The control byte CTx is followed by 8 parameter bytes identical to the 8 data bytes of the
page to be protected or unprotected. The data of the first entered byte must be identical
to the data byte stored at the lowest address of the current page. The other 7 bytes have
to be identical 1o the bytes stored in ascending address order within the same page.

A successful verification of each byte is indicated by the EEPROM by pulling the SDA
line to low (acknowledge ACK]).

After verification of the last byte, the bit programming procedure is initiated by the STOP
condition. Programming is started only if all 128 bils of a page have been verified
successfully. If bit programming has taken place, the address counter points to the
uppermost address of the respective page. The write or erase cycle is finished latest
after 4 ms. Acknowledge polling may be used for speed enhancement in crder to
indicate the end of the write or erase cycle (refer to chapter 6.3 Acknowledge Polling).
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83 Protection Bit Read

The byte sequence for random bit read is shown in figure 17.

) S
T Command EFPROM T Command  Control A A s
Bus Activiy »  Bye Address A Byle Byle C C T
Master CoW EEAn B csw CTR K K 0
T,_z% —_— _— . P
SDA Line |s| |0 | |0000 |s| |0 | |00 b ||b ||b / ”ﬂ
N A A A A Dala Dala
Bus Aclivity C C C C Byten Byte n+1
EEPROM K K K K

IEDD2138
b = Protection Bit

Figure 17
Byte Sequence for Protection Bit Read

The first command byte CSW followed by the control byte EEA addresses the protection
bit to be read. The second command byte CSW is followed by the control byte 00, for
protection bit read. The first bit (MSB) of the transferred byte is the protection bit of the
addressed page. The other 7 bits are not valid. The page protection status is indicated
as following

Protection Bit = 1: A normal write operation changes the data in the associated page
Protection Bit = 0: The data in the asscciated page are protected against changes.

If the master acknowledges a byte with a low state of the SDA line, the protection bit of
the next page can be read as the first bit of the following byte. If the master releases the
SDA line, a STOP condition has to complete the read procedure. Any number of bytes
with a page protection status at the first bit position can be requested by the master. If
the bit of the uppermost page has been addressed, the counter has its overflow to the
lowest address according to the first page.
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9 Electrical Characteristics

The listed characteristics are ensured over the operating range of the integrated circuit.
Typical characteristics specify mean values expected over the production spread. If not
otherwise specified, typical characteristics apply at T, =25°C and the given supply
voltage.

9.1 Absolute Maximum Ratings

Stresses above those listed here may cause permanent damage to the device. Thisisa
stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operational section of this data sheet is not implied.
Exposure to absolute maximum ratings for extended periods may affect device reliability.

Parameter Limit Values Units

Operating temperature range 1 {(industrial) —401o + 85 C
range 2 (automotive) [—40to + 125 C

Storage temperature — 6510 + 150 C

Supply voltage -03to+70 v

All inputs and outputs with respect to ground —-03to V. +05 |V

ESD protection (human body model) 4000 v

9.2 DC Characteristics

Parameter Symbol Limit Values Units | Test Condition
min. typ. | max.

Supply voltage | Vi 27 55 v

Supply current” | I, 1 3 mA | V.,=5V,f =100 kHz

(write)

Standby Ieq 50 pA Inputs at Vcor Vg

current?

Input leakage i, 01 (10 pA Vin= Ve or Vg

current

Output leakage |1, 01 (10 pA Vorr= Vecor Vg

current

Input low V. -03 03xVy |V

voltage

Input high Vi 0.7 x Vg Ve +05 |V

voltage
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9.2 DC Characteristics (cont'd)

Parameter Symbol Limit Values Units | Test Condition
min. typ. | max.

Output low Vo 04 v I, =3mA; V. =5V

voltage In=21mA; V=3V

Input/output Cro 8% pF | V=0V, V=5V

capacitance

(SDA)

Input Cu 6% pF V=0V, V=5V

capacitance

(other pins)

Capacitive load | C, 400 pF

for each bus line

" The values for /.. are maximum peak values
2 Valid over the whole temberature ranae
% This parameter is characterized only
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93 AC Characteristics

Parameter Symbol [ Limit Values Limit Values |Units

Vee=27-55V | Vy.=4555V

min. |max. [min. |max.
SCL clock frequency Facl 100 400 kHz
Clock pulse width low fow 47 1.2 [VE]
Clock pulse width high Bhigh 40 06 [VES
SDA and SCL rise time Is 1000 |" 300 ns
SDA and SCL fall time I 300 " 300 ns
Start set-up time tsusta |47 0.6 us
Start hold time hosta |40 06 us
Data in set-up time fsupar | 200 100 ns
Data in held time hooar | © 0 us
SCL low to SDA data out valid (7, 0.1 4.5 0.1 0.9 HS
Data out hold time to 100 50 ns
Stop set-up time fouero |40 086 ps
Time the bus must be free before | f5,¢ 47 1.2 [VE
a new transmission can start
SDA and SCL spike suppression |, 50 100 50 100 ns
time at constant inputs

" The minimum rise and fall imes can be calculated as follows: 20 + (0.1/pF) x C, [ns]
Example: €, =100 pF — =20 + 0.1 x 100[ns] =30 ns

9.4 Erase and Write Characteristics
Parameter Symbol | Limit Values Limit Values |Units
Vee=27-55V | V,.=4555V
typ. max. |typ. max.
Erase + write cycle (per page) foin 5 8 5 8 ms
Erase page protection bit 25 4 2.5 4 ms
Write page protection bit 25 4 25 4 ms
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Figure 18
Bus Timing Data

Semiconductor Group 27 1999-02-02



SIEMENS SLx 24C01/02/P

10 Package Outlines
P-DIP-8-3
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Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Da : i

Dimensions in mm
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