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SM24C02 (EEPROM) 256x 8
8
SDA SCL
LCD SM24C02 CMOS
1 40
IC CPU
12C
1 5vV_10 7
2 8 8
5mA 9
5uA 10
3 2K:256*8byte 11 40
4 12 M
5 5ms 13 0°C to +70°C
6 14 8-pin SOP/DIP
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Pin Name /0 Description
AO0~A2 I Address inputs
SDA /O  |Serial data inputs/output
SCL | Serial clock data input
WP | Write protect
Vss Negative power supply
\Vcc I Positive power supply

Operation Temperature(comercial)
Storage Temperature
Applied V¢ Voltage with Respect to Vss
Applied Voltage on any Pin with Respect to Vss

Ta=0°C to 70°C

0°Cto 70°C
—50°C to 125°C
—0.3V to 6.0V
—0.3Vto Vet

Symbol |Parameter Test Conditions Min. Typ. | Max. Unit
Vee Operating Voltage — 2.7 — 5.5 \%
lcct Operating Current Read at 100KHz — — 2 mA
leco Operating Current Write at 100KHz — — 5 mA
\s Input Low Voltage — -1 — |0.3Vce \Y
. Vce+0.
ViH Input High Voltage — 0.7Vec| — 5 \Y
VoL Output Low Voltage lor.=2.1mA — — 0.4 V
I Input Leakage Current V\n=0 or Vcc — — 1 uA
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lLo Output Leakage Current Vout=0 or Vcc — — UuA
IsT1 Standby Current Vin=0 or Vcc — — uA
Cin Input Capacitance (See Note) |f=1MHz 25°C — — pF

Output Capacitance (See
Cout f=1MHz 25°C — — 8 pF
Note)

Note: These parameters are periodically sampled but not 100% tested

Ta=0°C to 70°C

Vee=5V+10%

Symbol |Parameter Remark : Unit
Min. | Max.

fsk Clock Frequency — — 400 | KHz

thicH Clock High Time — 600 — ns

tLow Clock Low Time — 1200 — ns

tr SDA and SCL Rise Time |Note — 300 ns

te SDA and SCL Fall Time Note — 300 ns
START Condition Hold|After this period the first clock

tHp:sTA , . 600 — ns
Time pulse is generated

tsu-sTA START Condition Setup Time Only reIeve.lr.lt for  repeated 600 — ns

' START condition

tHD:DAT Data Input Hold Time — 0 — ns

tsu:DAT Data Input Setup Time — 100 — ns
STOP Condition Setup

tsu:sto i — 600 — ns
Time

tan Output Valid from Clock — — 900 ns

Time in which the bus must be
tBUF Bus Free Time free before a new transmission| 1200 — ns
can start

Input Filter Time Constant| . L

tsp i Noise suppression time — 50 ns
(SDA and SCL Pins)

twr Write Cycle Time — — 5 ms
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Notes: These parameters are periodically sampled but not 100% tested; for relative timing,
refer to timing diagrams.

1 1/0

e  Serial clock (SCL)

The SCL input is used for positive edge clock data into each EEPROM device and
negative edge clock data out of each device.
e Serial data (SDA)

The SDA pin is bidirectional for serial data transfer. The pin is open-drain driven and may
be wired-OR with any humber of other open- drain or open collector devices.
e A0,AL A2

The A2,A1 and AO pins are device address inputs that are hard wired for the SM24C02.As
many as eight 2K devices may be addressed on a single bus system (The device addressing
is discussed in detail under the Device Ad- dressing section).
e  \Write protect WP

The SM24C02 has a write protect pin that provides hardware data protection. The write
protect pin allows normal read/write operations when connected to the Vss. When the write
protect pin is connected to V¢, the write protection feature is enabled and operates as shown
in the following table.

WP Pin

Status Protect Array

At Vcc Full Array (2K)

At Vss Normal Read/Write
Operations

2

e SM24C02,2K Serial EEPROM
Internally organized with 256 8-bit words, the 2K requires an 8-bit data word address for
random word addressing.

3

e Clock and data transition

Data transfer may be initiated only when the bus is not busy. During data transfer, the
data line must remain stable whenever the clock line is high. Changes in data line while
the clock line is high will be interpreted as a START or STOP condition.
e  Start condition

A high-to-low transition of SDA with SCL high is a start condition which must precede
any other command (refer to Start and Stop Defini- tion Timing diagram).
e  Stop condition

A low-to-high transition of SDA with SCL high is a stop condition. After a read
sequence, the stop command will place the EEPROM in a standby power mode (refer to
Start and Stop Definition Timing Diagram).
e Acknowledge

All addresses and data words are serially transmitted to and from the EEPROM in
8-bit words. The EEPROM sends a zero to acknowl- edge that it has received each word.
This happens during the ninth clock cycle.
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4

The 2K EEPROM devices require an 8-bit device address word following a start
condition to enable the chip for a read or write operation. The device address word consist
of a mandatory one, zero sequence for the first four most significant bits (refer to diagram
showing the Device Address). This is common to all the EEPROM device.

The next three bits are the A2, A1 and AO device address bits for the 2K EEPROM.
These three bits must compare to their corresponding hard-wired input pins.

The 8th bit of device address is the read/write operation select bit. A read operation is
initiated if this bit is high and a write operation is initiated if this bit is low.

If the comparison of the device address succeed the EEPROM will output a zero at
ACK bit. If not, the chip will return to a standby state.

1 0 1 0 A2 Al A0 R

Device Address
5
e Byte write

A write operation requires an 8-bit data word address following the device address
word and acknowledgment. Upon receipt of this address, the EEPROM will again respond
with a zero and then clock in the first 8-bit data word. After receiving the 8-bit data word,
the EEPROM will output a zero and the addressing device, such as a micro- controller,
must terminate the write sequence with a stop condition. At this time the EEPROM enters
an internally-timed write cycle to the non-volatile memory. All inputs are disabled during
this write cycle and EEPROM will not respond until the write is completed (refer to Byte
write timing).

e Page write

The 2K EEPROM is capable of 8-byte page writes.

A page write is initiated the same as byte write, but the micro controller does not sand
a stop condition after the first data word is clocked in. Instead, after the EEPROM
acknowledges the receipt of the first data word, the micro controller can transmit up to
seven more data words. The EEPROM will respond with a zero after each data word
received. The micro controller must terminate the page write sequence with a stop
condition.

The data word address lower three (2K) bits are internally incremented following the
receipt of each data word. The higher data word address bits are not incremented,
retaining the memory page row location (refer to Page write timing).

e Acknowledge polling

Since the device will not acknowledge
during a write cycle, this can be used to
determine when the cycle is complete ¢
(this feature can be used to maximize
bus throughput). Once the stop condition
for a write command has been issued
from the master, the device initiates
the internally timed write cycle. ACK
polling can be initiated immediately.
This involves the master sending a

| Send Write Command|

Send Stop Condition
to Initiate Write Cycle

Send Cotroll Byte
5 With RAWW=0

i
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start condition followed by the control
byte for a write command (R/W=0).

If the device is still busy with the write
cycle, then no ACK will be returned.
If the cycle is completed, then the
device will return the ACK and the
master can then proceed with the
next read or write command.

Byte write timing
Device address Word address DATA

soal[sT [ [ | frziazao]l , [ 7 7 7 7 7 7 7 [ 7 77 77 7T TP

Start RMW — ACK ACK ACK stop

Page write timing

Device
address Word address DATA n DATA n+1 DATA n+x
T T
1 1

sDA[s] N R

| |
Start ACK ACK ACK

e Write protect
The SM24CO02 can be used as a serial ROM when the WP pin is connected to Vcc.
Pro- gramming will be inhibited and the entire memory will be write protected.

6

Read operations are initiated the same way as write operations with the exception
that the read/write select bit in the device address word is set to one. There are three read
operations: current address read, random address read and sequential read.

e Current address read

The internal data word address counter maintains the last address accessed during
the last read or write operation, incremented by one. This address stays valid between
operations as long as the chip power is maintained. The address roll over during read
from the last byte of the last memory page to the first byte of the first page. The address
roll over during write from the last byte of the current page to the first byte of the same
page. Once the device address with the read/write select bit set to one is clocked in and
acknowledged by the EEPROM, the current address data word is serially clocked out. The
micro controller does not respond with an input zero but generates a following stop
condition (refer to Current read timing).

e Random read

A random read requires a dummy byte write sequence to load in the data word
address which is then clocked in and acknowledged by the EEPROM. The micro
controller must then generate another start condition. The micro controller now initiates a
current address read by sending a device address with the read/write select bit high. The
EEPROM acknowledges the device address and serially clocks out the data word. The
micro controller does not respond with a zero but does generate a following stop condition
(refer to Random read timing).

Curentreadtiming

Device address DATA
Stop
SDA T T T T T T T T T T T
- |A2|A1|AD| | | 1 1 1 1 1 1 1 | IP_I
Start AC K No AC K
Fandom read timing
D evice address W ard address Dewvice addrass D ATA ot
" op
spa [g] pawel [ | [ B RG
Start ALK ALK ALK Mo AC K

Start
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e Sequential read

Sequential reads are initiated by either a current address read or a random address
read. After the micro controller receives a data word, it responds with an acknowledgment.
As long as the EEPROM receives an acknowledgment, it will continue to increment the
data word address and serially clock out sequential data words. When the memory
address limit is reached, the data word address will roll over and the sequential read
continues. The sequential read operation is terminated when the micro controller does not
respond with a zero but generates a following stop condition.

Sequential read timing

Device

DATA DATA n+1 DATA n+x
-1 I N -
EEE—, v 3 T
T T T T 11 T T T T 11 T T T T 11
sDA S |||IIIIIII||IIIIIII||-:F|IIIIIII||P_|
Start AC K ACH WO ACK
STOP

Timing Diagrams

Walid oy Y alid

sSCL e
SD& | K Bthbit N ACK S

MWard n

Stop Start
Condition Condition

Note: The write cycle time twr is the time from a valid stop condition of a write sequence to
the end of the valid start condition of sequential command.



& vnmps T amaE

BN BHIFTHER BUVMGGH NSO ETTR0HES L3R

SM 24C02
8-pin DIP (300mil) Outline
A
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B
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Symbol . Dimensions in mil
Min. Nom Max
A 355 - 375
B 240 - 260
C 125 - 135
D 125 - 145
E 16 - 20
F 50 - 70
G - 100 -
H 295 - 315
I 335 - 375
a 0° - 15°
8-pin SOP (150mil) Outline
8 5
A
1 4
cOo
G
a
E F
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Symbol Dimensions in mil
Min. Nom Max
A 228 . 244
B 149 - 157
< 14 - 20
c 189 - 197
D 53 - 69
E - 50 -
i 4 - 10
G 22 ) -8
L 4 - 12
> 0° - 10°




