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The MAT24C02C-SxxM-T is 2-Kbit I

General Description
2C-compatible Serial EEPROM (Electrically Erasable Programmable Memory)

device.
It contains a memory array of 256 × 8bits, which is organized in 8 bytes per page. MAT24C02C-SxxM-T provides
the following devices for different application.

Features
 SingleSupplyVoltageandHighSpeed

Minimumoperatingvoltagedownto1.6V

1MHzclockfrom2.5Vto5.5V

400kHzclockfrom1.7Vto2.5V

 LowpowerCMOStechnology
Readcurrent400uA,maximum

Writecurrent1.6mA,maximum

SchmittTrigger,FilteredInputsforNoiseSuppression
Sequential&RandomReadFeatures
PageWriteModes,PartialPageWritesAllowe





 d

 Writeprotectofthewholememoryarray
 Self-timedWriteCycle(5msmaximum)
 HighReliability

Endurance:>1MillionWriteCycles
DataRetention:>100Years
ESDHBM:4KV
Latch-upCapability:+/-200mA

 Package:SOP-8,SOT-23-5

Reference News
SOP-8 PIN CONFIGURATION MARKING

SOT-23-5 PIN CONFIGURATION MARKING

2C-Compatible Serial E2PROM

MSKSEMI
24C02
MSK***

24C02S:
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1.1 Pin Definition
Table 1-1 Pin Definition
Pin Name Type Description
1 E0 I/O Slave Address Setting

2 E1 Input Slave Address Setting

3 E2 Input Slave Address Setting

4 GND Ground Ground

5 SDA I/O Serial Data Input and Serial Data Output

6 SCL Input Serial Clock Input

7 WCB Input Write Control, Low Enable Write

8 VCC Power Power

1.2Device Selection Table
Device Name Package Option MPQ Voltage Range Temp. Range Max.Clock Frequency

MAT24C02C-SSHM-T SOP-8 2500 1.7V~5.5V -40°C ~ 85°C 1MHz[1]

MAT24C02D-STUM-T SOT-23-5 3000 1.7V~5.5V -40°C ~ 85°C 1MHz[1]
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1.3 Pin Descriptions

Serial Clock (SCL): The SCL input is used to positive-edge clock data in and negative-edge clock data out of 
each device.

Serial Data (SDA): The SDA pin is bidirectional for serial data transfer. This pin is open drain driven and may 

be wire-ORed with any number of other open-drain or open-collector devices.

Device Addresses (E2, E1, E0): The E2, E1 and E0 pins are device address inputs. Typically, the E2, E1 

and E0 pins are for hardware addressing and a total of 8 devices can be connected on a single bus system. If 
these pins are left floating, the E2, E1 and E0 pins will be internally pulled down to GND.

, all write operations toWrite Control (WCB): The Write Control input, when WCB is connected directly to VCC

the memory are inhibited. When connected to GND, allows normal write operations. If the pin is left floating,
the WCB pin will be internally pulled down to GND.
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2. Block Diagram

Figure 2-1 Block Diagram
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3. Electrical Characteristics
Absolute Maximum Ratings

Storage Temperature........................ ..-65°C to +150°C

Operation Temperature.......................-40°C to +85°C

Maximum Operation Voltage.......................V

Voltage on Any Pin with

Respect to Ground......................................V to (Vcc+1.0) V 

DC Output Current................................

NOTICE: Stresses above those listed under “Absolute 

Maximum Ratings” may cause permanent damage to the 

device. This is a stress rating only and functional operation of 

the device at those or any other conditions above those 

indicated in the operational listings of this specification is not 

implied. Exposure to maximum rating conditions for extended 

periods may affect device reliability.
5.0 mA

Max.Symbol Parameter Units Test Condition

Input / Output Capacitance (SDA) 8 pFCI/O V =GNDI/O

Input Capacitance (E0, E1,E2,WCB,SCL) pF6 V =GNDCIN IN

Test ConditionTyp. Max. UnitSymbol Parameter Min.
1.7 5.5 V-

1.0 uA Vcc = 3.3V, T = 85°C- - AStandby CurrentIsb
= 85°C3.0 uA Vcc = 5.5V, T-- A

Supply Current Vcc=5.5V,
Read at 400Khz

0.2 0.4 mAICC1 -

Supply Current
Vcc=5.5V
Write at 400Khz

0.8 1.6 mAICC2 -

Input Leakage Current µA0.10 1.0 V = V or GNDILI - IN CC

Output Leakage Current 0.05 1.0 µA V or GND= VILO - CCOUT

Input Low Level V–0.6 0.3VVIL - CC

Input High Level V+0.5V0.7VVIH - CCCC

Output Low Level
0.2 V = 1.5 mAIVOL1 -- OL= 1.7V (SDA)VCC

Output Low Level
0.4 V I = 2.1 mAVOL2 - - OL

V = 3.0V (SDA)CC

Table 3-1 Pin Capacitance [1]







Table 3-2 DC Characteristics（Unless otherwise specified, V



Note: [1] Test Conditions: T = 25°C, F = 1MHz, Vcc = 5.0V.A
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Symbol Parameter 1.7≤VCC<2.5 2.5≤VCC≤5.5 Units
Min. Typ. Max. Min. Typ. Max.

fSCL Clock Frequency, SCL - - 400 - - 1000 kHz

tLOW Clock Pulse Width Low 1.3 - - 0.4 - - µs
tHIGH Clock Pulse Width High 0.6 - - 0.4 - - µs

tAA Clock Low to Data Out Valid 0.05 - 0.9 0.05 - 0.55 µs
tI Noise Suppression Time - - 0.1 - - 0.05 µs

tBUF
Time the bus must be free before
a new transmission can start 1.3 - - 0.5 - - µs

tHD.STA Start Hold Time 0.6 - - 0.25 - - µs

tSU.STA Start Setup Time 0.6 - - 0.25 - - µs
tHD.DAT Data In Hold Time 0 - - 0 - - µs
tSU.DAT Data In Setup Time 0.1 - - 0.1 - - µs
tR Inputs Rise Time[1] - - 0.3 - - 0.3 µs
tF Inputs Fall Time[1] - - 0.3 - - 0.1 µs
tSU.STO Stop Setup Time 0.6 - - 0.25 - - µs
tDH Data Out Hold Time 0.05 - - 0.05 - - µs

tSU.WCB WCB pin Setup Time 1.2 - - 0.6 - - µs

tHD.WCB WCB pin Hold Time 1.2 - - 0.6 - - µs
tWR Write Cycle Time - - 5 - - 5 ms

Symbol Parameter Min. Typ. Max. Unit
EDR [2] Endurance 1,000,000 Write cycles

DRET Data retention 100 Years

Table 3-3 AC Characteristics
（Unless otherwise specified, V = 1.7V to 5.5V, T = –40°C to 85°C, C =100pF, Test Conditions are listed in Notes [2]）CC A L

Notes: [1] This parameter is ensured by characterization not 100% tested

[2] AC measurement conditions:

 RL (connects to VCC): 1.3k (2.5V, 5.5V), 10k (1.7V)

 Input pulse voltages: 0.3 VCC to 0.7VCC

 Input rise and fall times: ≤50ns

 Input and output timing reference voltages: 0.5VCC

Table 3-4 Reliability Characteristic [1]

Note: [1] This parameter is ensured by characterization and is not 100% tested

[2] Under the condition: 25°C, 3.3V, Page mode
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Figure 3-1 Bus Timing
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Figure 3-2 Write Cycle Timing
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Note: [1] The write cycle time tWR is the time from a valid stop condition of a write sequence to the end of the internal clear/write cycle.
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4. Device Operation 

4.1 Data Input

The SDA pin is normally pulled high with an external device. Data on the SDA pin may change only during 

SCL low time periods (see to Figure 4-1). Data changes during SCL high periods will indicate a start or stop 

condition as defined below.

Figure 4-1 Data Validity

SCL 

SDA

Data Change Data StableData Stable

4.2 Start Condition

A high-to-low transition of SDA with SCL high is a start condition which must precede any other command
(see to Figure 4-2).

4.3 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 MAT24C02C-SxxM-T in a standby power mode (see Figure 4-2).

Figure 4-2 Start and Stop Definition

SCL 

SDA

StopStart
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4.4 Acknowledge (ACK)

All addresses and data words are serially transmitted to and from the MAT24C02C-SxxM-T  in 8-bit words.
The MAT24C02C-SxxM-T  sends a “0” to acknowledge that it has received each word.This happens during th
e ninth clock cycle.

Figure 4-3 Output Acknowledge

21 7 983SCL 

SDA ACK

Acknowledge

4.6 Soft Reset

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

steps: (a) Create a start condition, (b) Clock nine cycles, and (c) create another start bit followed by stop bit 
condition, as shown below. The device is ready for the next communication after the above steps have been 

completed.

4.5 Standby Mode

The MAT24C02C-SxxM-T features a low-power standby mode which is enabled: (a) after a fresh power
up, (b) after receiving a STOP bit in read mode, and (c) after completing a self-time internal programming
operation

Figure 4-4 Soft Reset

Dummy Clock Cycles

3 8 91 2

Start StopStart

SCL 

SDA
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4.7 Device Addressing

4.8

The E2, E1 and E0 device address bits to allow as many as eight devices on the same bus. These bits must
compare to their corresponding hardwired input pins.
The E2, E1 and E0 pins use an internal proprietary circuit that biases them to a logic low condition if the pins
are floating.
The eighth bit of the 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. Upon a compare of the device address, the Chip will

The MAT24C02C-SxxM-T requires an 8-bit device address word following a start condition to enable the chip
for a read or write operation (see table below). The device address word consists of a mandatory one-zero
sequence for the first four most-significant bits, as shown.

output a zero. If a compare is not made, the device will return to a standby state.

Data Security

MAT24C02C-SxxM-T has a hardware data protection scheme that allows the user to write protect the wh
ole memory when the WCB pin is at Vcc.

able 4-1 Device Address

Access area Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R/W1 0 E2 E1 E0Normal Area 01

Table 4-2 Word Address

Data Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Normal Area A7 A0A6 A5 A4 A3 A2 A1

http://www.msksemi.com
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5. Instructions

5.1 Write Operations

5.1.1 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 MAT24C02C-SxxM-T will again respond with a “0” and then clock in the first
8-bit data word. Following receipt of the 8-bit data word, the MAT24C02C-SxxM-T will output a “0” and the ad
dressing device, such as a microcontroller, must terminate the write sequence with a stop condition. And then
the MAT24C02C-SxxM-T enters an internally timed write cycle, all inputs are disabled during this write cycle
and the MAT24C02C-SxxM-T will not respond until the write is complete (see Figure 5-1).

Figure 5-1 Byte Write
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5.1.2 Page Write
A page write is initiated the same as a byte write, but the master does not send a stop condition after the first 
data word is clocked in. Instead, after the MAT24C02C-SxxM-T acknowledges receipt of the first data word,
the master can transmit more data words. The MAT24C02C-SxxM-T will respond with a “0” after each dat
a word received. The microcontroller must terminate the page write sequence with a stop condition.

Figure 5-2 Page Write
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The lower three bits of the data word address 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.
When the word address, internally generated, reaches the page boundary, the following byte is placed at the
beginning of the same page. If more than eight data words are transmitted to the MAT24C02C-SxxM-T, the
data word address will roll-over, and previous data will be overwritten. The address roll-over during write is
from the last byte of the current page to the first byte of the same page.
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5.2

5.1.3 Acknowledge Polling
Once the internally timed write cycle has started and the MAT24C02C-SxxM-T inputs are disabled,
acknowledge polling can be initiated.This involves sending a start condition followed by the device address
word. The read/write bit is representative of the operation desired. Only if the internal write cycle has comple
ted will the MAT24C02C-SxxM-T  respond with a “0”, allowing the read or write sequence to continue.

Read Operations

Read operations are initiated the same way as write operations with the exception that the read/write select 
bit in the device address word is set to “1”. There are three read operations: Current Address Read; Random 

Address Read and Sequential Read.

Figure 5-3 Current Address Read
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5.2.1 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 is from the last byte of the last memory page to the first byte of 
the first page.
Once the device address with the read/write select bit set to “1” is clocked in and acknowledged by the 

MAT24C02C-SxxM-T, the current address data word is serially clocked out.The microcontroller does not
respond with an input “0” but does generate a following stop condition (see Figure 5-3).

5.2.2 Random Read
A Random Read requires a “dummy” byte write sequence to load in the data word address. Once the device
address word and data word address are clocked in and acknowledged by the MAT24C02C-SxxM-T, the 
microcontroller must generate another start condition. The microcontroller now initiates a Current Address 
Read by sending a device address with the read/write select bit high. The MAT24C02C-SxxM-T acknowledges
 the device address and serially clocks out the data word. The microcontroller does not respond with a “0” but 
does generate a following stop condition (see Figure 5-4).
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Figure 5-4 Random Read
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5.2.3 Sequential Read
Sequential Reads are initiated by either a Current Address Read or a Random Address Read. After the 

microcontroller receives a data word, it responds with acknowledge. As long as the MAT24C02C-SxxM
-T receives acknowledge,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 Sequenti
al Read will continue. The Sequential Read operation is terminated when the microcontroller does not respo
nd with a “0”but does generate a following stop condition (see Figure 5-5)

Figure 5-5 Sequential Read
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6.1   SOP-8

h x45°

A2 A

b e C

D

8

0.25mm
GAUGE PLANE

EE1

A1
k1

L

L1

Common Dimensions
(Unit of Measure=millimeters)

Symbol Min Typ Max

A - - 1.750

- 0.2500.100A1

- -1.250A2

-b 0.280 0.480

-0.170c 0.230

D 4.900 5.0004.800

6.000 6.2005.800E

4.0003.800 3.900E1

e - -1.270

-0.250h 0.500

k 0° - 8°

-L 1.2700.400

L1 - -1.040

Note：1. Dimensions are not to scale
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6.2 SO-T23-5

e1
c

E1 E

L1

D

A A2

bA1
Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max

A - 1.2501.000

- 0.0900.030A1

- 1.1501.050A2

- 0.200c 0.080

0.290BSCD

2.800BSCE

1.600BSCE1

e 0.950BSC

1.900BSCe1

L1 0.600REF

-b 0.4500.300

Note：1. Dimensions are not to scale
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Attention

■ Any and all MSKSEMI Semiconductor products described or contained herein do not have specifications that can

handle applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or

other applications whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with

your MSKSEMI Semiconductor representative nearest you before using any MSKSEMI Semiconductor products described

or contained herein in such applications.

■ MSKSEMI Semiconductor assumes no responsibility for equipment failures that result from using products at values that

exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in

products specificationsof any andall MSKSEMI Semiconductor products described orcontained herein.
■ Specifications of any and all MSKSEMI Semiconductor products described or contained herein stipulate the

performance, characteristics, and functions of the described products in the independent state, and are not guarantees of the

performance, characteristics, and functions of the described products as mounted in the customer’s products or equipment. To

verify symptoms and states that cannot be evaluated in an independent device, the customer should always evaluate and test

devices mounted in the customer’sproducts orequipment.

■ MSKSEMI Semiconductor. strives to supply high-quality high-reliability products. However, any and all semiconductor

products fail with someprobability. It is possiblethat these probabilistic failures could give rise to accidents or events that could

endanger human lives, that could give rise to smoke or fire, or that could cause damage to other property. When designing

equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures include but are

not limited to protective circuits anderror prevention circuitsfor safedesign, redundant design, and structural design.

■ In the event that any or all MSKSEMI Semiconductor products(including technical data, services) described or contained

herein are controlled under any of applicable local export control laws and regulations, such products must not be exported

without obtaining the export license from theauthorities concerned in accordance with the above law.
■ No part of this publication may be reproduced or transmitted in any form or by any means, electronic or

mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior

written permission of MSKSEMI Semiconductor.

■ Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume

production. MSKSEMI Semiconductor believes information herein is accurate and reliable, but no guarantees are made or

implied regarding its use or any infringementsof intellectual property rights or other rightsof third parties.
■ Any and all information described or contained herein are subject to change without notice due to

product/technology improvement, etc. Whendesigning equipment, referto the "Delivery Specification" for the MSKSEMI

Semiconductor productthat you intend to use.
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