®
FF GREEN MICRO

24C128

24C128

DATASHEET

Specification Revision History:

Version Date Description
V1.0 2019/12 New
V1.1 2021/05 Modify Ordering Information
V1.2 2025/02 Modify Ordering Information
V1.3 2025/03 Add application precautions and
overall typesetting.
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DESCRIPTION

The 24C128 series are 131,072 bits of serial Electrical Erasable and Programmable Read Only

Memory, commonly known as EEPROM. They are organized as 16,384 words of 8 bits (one byte) each.

The devices are fabricated with proprietary advanced CMOS process for low power and low voltage

applications. These devices are available in standard 8-lead DIP, 8-lead SOP, &-lead MSOP, 8-lead TSSOP,

and &-lead UDFN packages. Astandard 2-wire serial interface is used to address all read and write

functions. Our extended V.- range (1.8Vto 5.5V) devices enables wide spectrum of applications.

FEATURES

@ Low voltage and low power operations:  24C12& V.= 1.8Vto 5.5V

@ o4 bytes page write mode.

@ Partial page write operation allowed.

@ Internally organized: 16,384 X8 (128K).

@ Standard 2-wire bi-directional serial interface.

@ Schmitt trigger, filtered inputs for noise protection.
@ Self-timed write cycle (5ms maximum).

@ 1 MHZz(2.5-5V),400 kHz (1.8V) Compatibility.

@ Automatic erase before write operation.

@ \Write protect pin for hardware data protection.

@ 100vyears data retention.
@ Industrial temperature range (-40°C to 85°C).
@ Standard &-lead DIP/SOP/MSOP/TSSOP/UDFN Pb-free packages.

The appearance of the product

DIP-8

Ordering Information
Product Model Package Type Marking Packing Packing Qty
AT24C128BD DIP-8 24C128 287 TUBE 2000PCS/BOX
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PIN CONFIGURATION

Pin Name Pin Function
A2 AL AD Device Address Inputs
SDA Serial Data Input / Open Drain Qutput
SCL Serial Clock Input
WP Nrite Protect
MC Mo-Cannect

All these packaging types comein Ph-free certified.

FT24C128A
p—

AD E 1
Al >
A2
GND O ¢

[ veC
WP

1 sCL
(] SDA

[P

8L DIP
8L SOP
8L MSOP
8L TSSOP
8L UDFN

WWW.GREENMICRO.NET

3/14

VER:V1.3



®
FF GREEN MICRO

24C128

ABSOLUTE MAXIMUM RATINGS

Industrial operating temperature: -40°C to 85°C
Storagetemperature: -50°C to 125°C
Input voltage on any pin relative to ground: -0.3Vio VCC+ 0.3V
Maximumvoltage: 8V

ESD Protection on all pins: =2000V

* Stresses exceed those listed under “Absolute Maximum Rating” may cause permanent damage to the device.

Functional operation of the device at conditions beyond those listed in the specification is not guaranteed.

Prolonged exposure to extreme conditions may affect device reliability or functionality.
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PIN DESCRIPTIONS

(A) SERIAL CLOCK (SCL)
The rising edge of this SCLinput is to latch data into the EEPROM devicewhile the falling edge of this clockis

to clock data outof the EEPROM device.

(B) DEVICE / CHIP SELECT ADDRESSES (A2,A1,A0)
These arethe chip selectinput signals for the serial EEPROM devices. Typically, these signals are hardwired to
eitherVIH or VIL. If left unconnected, they areinternally recognized as VIL.

(C) SERIAL DATA LINE (SDA)
SDAdata line is a bi-directionalsignal for the serial devices. Itis an open drain output signal and can be
wired-ORwith other open-drain output devices.

(D) WRITE PROTECT (WP)
The 24C128 devices have a WP pinto protect thewhole EEPROM array from programming. Programming
operations are allowed if WP pin is left un-connacted or input to VIL. Conversely all programming functions are

disabled if WP pinis connectad to VIH orVCC. Read operationsis not affected by the WP pin” s input level.

MEMORY ORGANIZATION

The 24C128 devices have 256 pages. Since each page has 64 bytes, random word addressing to 24C128 will

require 14 bits data word addresses,

DEVICE OPERATION
(A) SERIAL CLOCK AND DATA TRANSITIONS

TheSDA pinis typically pulled to high by an external resistor. Datais allowed to change onlywhen Serial clock
SCLisatVIL Any SDA signal transition may interpret as either a START or STOP condition as described below.
(B) START CONDITION
With SCLVIH, a SDA transition from high to low isintarpretad as a START condition. Allvalid commands must
beginwith aSTART conditian.
(C) STOP CONDITION
With SCLVIH,a SDA transition from low to high isinterpreted as a STOP condition. Allvalid read orwrite
commands end with a STOP condition. The device goes into the STANDBY modeifitis after a read command.
ASTOP condition after page or byte write commandwill trigger the chip into the STANDBY mode after the
self-timed internal programming finish {see Figurs 1),
(D) ACKNOWLEDGE

The 2-wire pratacol transmits address and data to and from the EEPROM in 8 bitwords, The EEPROM

ey

acknowledges the data or address by cutputtinga "0" after receiving eachword. The ACKNOWLEDGE signal
occurs on the 9th serial clock after eachward.

(E) STANDBY MODE
The EEPROM goes inta low power STANDBY mode after a fresh power up, after receiving a STOP bitin read

made, ar after completing a self-time internal programming aperation.
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Figure 1: Timing diagram for START and STOP conditions
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Figure 2: Timing diagram for output ACKNOWLEDGE
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DEVICE ADDRESSING

The 2-wire serialbus protocol mandates an 8 bits device address word after a START bit condition to invoke a valid
read orwrite command. Thefirst four most significant bits of the device address must be 1010, which is common to
all serial EEPROM devices. The next three bits are device address bits. These three device address bits (5th, 6th and
Tth) areto matchwith the external chip select/address pin states. Ifa match is made, the EEPROM device outputs
an ACKNOWLEDGE signal after the 8th read/write bit, otherwise the chip will go into STANDBY maode. However,
matching may not be needed for some ar all device address bits (5th, 6th and Tth) as noted below. The lastor 8th
bitis a read/write command bit. Ifthe 8th bitis at V IH then the chip goes into read mode. Ifa "07  is detacted, the

device enters programming maode.

WRITE OPERATIONS

(A) BYTEWRITE
Awrite operation requires two 8-bit dataword address following the device address word and ACKNOWLEDGE
signal. Upon receipt of this address, the EEPROMwill respondwitha  “07  andthen clock in thefirst 8-bit data

word. Following receipt of the 8-bitdata word, the EEPROMwillagainoutputa “07 . The addressing device,
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such as a microcontroller, must terminate the write sequence with a STOP condition. At this time the EEPROM

entars into an internally-timed write cycle state, All inputs are disabled during thiswrite cycle and the EEPROM
will not respond untilthe writingis completed (figure 3).

(B) PAGEWRITE
Thel 28K EEPROM are capable of 64-byte page write,
A page writeis initiated the sameway as a hytewrite, but the microcantrollerdoes natsend a STOP condition
afterthe first data word is clocked in. The microcontroller can transmit up to 63 more datawords after the
EEPROM acknowledges receipt of the first dataword. The EEPROMwillrespond witha  "07  aftereach data
word is received. The microcontroller must terminate the page write sequencewith a STOP candition (see
Figure 4).
The lower six bits of the dataword addrass areinternally incremented following the receipt of each data ward.
The higher dataword address bits are not incremented, retaining the memaory page row location. If more than
64 datawords are transmitted to the EEFROM, the dataword addresswill  “rellover”  andthe previcusdata
will be overwritten.

(C) ACKNOWLEDGE POLLING
ACKNOWLEDGE polling may be used to poll the programming status during a self-fimed internal programming.
By issuing a valid read orwrite address command, the EEPROM will nat acknowledge at the 9th clock cycleif
the deviceis stillin the self-timed programming mode. However, if the programming completes and the chip

has returnad to the STANDBY mode, the devicewill return a valid ACKNOWLEDGE signal at the 9th clock cycle.

READ OPERATIONS

The read command is similar to thewrite command except the 8th read/write bitin addressword issetto "L
The three read operation modes are described as follows:

(A) CURRENT ADDRESS READ
The EEPROM internal address word counter maintains the last read orwrite address plus one ifthe
power supply to the device has not heen cut off. Toinitiate a current address read operation, the
microcontrollerissues a START bitand a valid device address word with the read/write bit (8th) setto “1". The
EEPROMwillresponse with an ACKNOWLEDGE signalon the 9th serial clock cycle, An 8-bit data word will then
be serially clocked out. Theintarnaladdress word counterwill then automatically increase by one, For current
address read the micro-controllerwill notissuean ACKNOWLEDGE signal onthe 18" clock cycle, The
micra-controllerissues avalid STOP bit after the 18th clock cycle to terminate the read operation. The device
then returns to STANDBY mode (see Figure 5).

(B) SEQUENTIAL READ
Thesequential read is very similarto current address read. The micro-cantraller issues a START hit
andavalid device address word with read/write bit (8th) setto  "1” . The EEPROMwill responsewithan
ACKNOWLEDGE signal onthe 9th serialclock cycle. An 8-bit data word will then be serially clocked out.

Meanwhile the internally address word counterwill then automatically increase by one.
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Unlike current address read, the micro-controller sends an ACKNOWLEDGE signal on the 18th clock cycle

signaling the EEPROM device thatitwants anather byte of data. Upon receiving the ACKNOWLEDGE signal, the

EEPROMwillserially clocked out an 8-bit dataword based on theincremented internal address counter. If the

micro-controller needs anotherdata, itsends out an ACKNOWLEDGE signal on the 2Tth clock cycle. Another

8-bit dataword will then be serially clocked out. This sequential read continues as long as the micro-controller

sends an ACKNOWLEDGE signal after receiving a new data word. When the internal address counter reaches

its maximum valid address, it rolls aver to the beginning af the memory array address. Similar to current

address read, the micro- controller can terminate the sequential read by not acknowledging the last data

word received, but sending a STOP bit afterwards instead {figure 6).
(C) RANDOM READ

Random readis atwo-steps process. The first step isto initialize the internal address countar with a target

read addressusing a

“dummy write”

instruction. The second step is a current address read.

Tainitialize the internaladdress counterwith a target read address, the micro-controllerissues a START bit

first, follows by a valid device address with the read/write hit (Bth) set to

1" . The EEPROMwill then

acknowledge. The micra-controller will then send two address words. Again the EEPROMwill acknowledge.

Instead of sending a valid written data to the EEPROM, the micro-controller performs a current address read

instructian to read the data. Mote that once a START bitis issued, the EEPROM will reset the internal

programming process and continue to execute the new instruction - which is ta read the current address

(figura 7).
Figure 3: Byte Write
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Figure 4. Page Write
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Figure 5: Current Address Read

Notes: 1) * = Don't Care bits
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Figure 8: SCL and SDA Bus Timing
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Electrical Specifications

(A)Power-Up Requirements
During a power-up sequence, the VCC supplied to the device should menotonically rise from GND to the
minimum VCC level, with a slew rate no faster than 0.05 V/pus and no slower then 0.1 V/ms. Adecoupling cap
should be connected to the VCC PAD which is na smaller than 10nF.

(B)Device Reset
Ta pravent inadvertent write operations ar any ather spurious events from occurring during a power- up
sequence, this device includes a Power-on Reset (POR) circuit. Upon power-up, the devicewill not respond to
any cammands untilthe VCC level crosses theinternalvoltage threshold (VPOR) that brings the device out of
Reset andinto Standby mode. The system designer must ensure theinstructions are not sent to the device

until theVCC supply has reached a stablevalue greater than or equal to the minimum VCC level,

vee |4l DL \
L teue | L 0

tP\NR_R

- I, T, 1L,

Figure 11: Power on and Power down

If an event occurs inthe systemwhere the VCC level supplied to the device drops below the maximum V.,
levelspecified, itis recommended thata full power cycle sequence be performed by first driving the VCC pin to
GMND,waiting at least the minimum tyqy time and then performing a new power-up sequencein compliance

with the requirements defined in this section,
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AC CHARACTERISTICS

18V

2550V

Symbol Parameter Unit
Min Max Min Max

focy Clockfrequency, SCL 400 000 kHz
Ciow Clock pulsewidth low 1.3 0.4 LS
oo Clock pulse width high

" 0.6 0.4 Us
£, No| sesuppression 100 50 s

time'!

Clock lowto data out

Taa , 0.9 0.55 LS
valid
Timethe bus must be free
taur before a new 13 0.5 LS
transmission can
start™
Thp.sta START hold time 0.6 0.25 LS
Ususta START set-up time 0.6 0.25 s
Tho.oa Data in hold time 0 LS
Usu.nar Datain set-up time 100 100 ns
tr Input rise time™ 0.3 0.3 s
t, Input fall time™ 300 100 ns

Tsusro STOP set-up time 0.6 0.25 ks
Con Date out hold time 50 50 ns
Tk Vcoslew rate at 01 50 01 50 v/ms
power up
Ceur Time required after
VCC is stable before the 100 100 LS
device can accept
commands
Crarr Minimum  time  at
V=0V between 500 500 ms
power cycles
Twr Write cycle time 5 5 ms
Endurance"; 25°C, Page Mode, 3.3V Write
I._.”._.II._.I_.I._.”._.“._.I )
' Cycles

Motes: 1. This Parameter is expected by characterization but are not fully screenad by test,

2. AC Measurement conditions:

R (Connectsto V.. ): 1.3KQ

Input PulseValtages: 0.3V to 0.7V ¢
Input and cutput timing reference Voltages: 0.5V
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DC CHARACTERISTICS

Symbol

Parameter

Test Conditions

Min

24Cx xAsupply Ve

lcar Supply read current | Vee@ 5.0V SCL= 100 kHz 0.4 10 m#a
lecs Supply write current | Vee@ 5.0V SCL = 100 kHz 2.0 3.0 m
lsm Supply current WVee @ 1.8V, Vig= Ve orVes = 1.0 LA
lssz Supply current Vee @ 2.5V, Vin= Vee oF Vs - 1.0 LA
leps Supply current Wee @ 5.0V, V= Ve OF Vas = 1.0 LA
h Input leakage current| V,, = Vo or Ves 3.0 LA
o Output Vin = Vie O Vs 3.0 m
leakage
current
Vit Input low level Ver X 0.3 Y

Input high level

-'r._';._'; + 0.5

Output low level

WVee @ 3.0V, 1o = 2.1 mA

0.4

Output low level

Vee @ 1.8V, lo= 0.15 mA

0.4
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Outline Dimensions
DIP-8 Unit:mm
El
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) J | - 'I|II II|I||
U |
Bl | .H.” L I _!
- IJ -
n. r
El=ll=0=
|
A - "
/
|
EEICEES
DimensionsinMillimeters Dimensionsininches
Symbol - -
Min Max Min Max
i) 3.710 4310 0.146 0.170
Al 0.510 0.020
A2 3.200 3.600 0.126 0.142
B 0.380 0.570 (.015 0.022
Bl 1.524(BSC) 0.060(BSO)
C 0.204 .360 (0.008 0.014
] 9.000 9.400 (.354 0.370
E 6.200 £.600 0.244 0.260
El 7.320 7.920 0.288 0.312
e 2.540(BSC) 0.100{BSC)
L 3.000 3.600 0.118 0.142
EZ 8.400 9.000 0.331 0.354
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Important Notice

® Green Micro chip reserves theright to change products and documents without notice.
Customers should obtain and verify the completeness of the latest technical information
before placing orders. Meanwhile, Green Micro chip shall not assume any responsibility or
obligation for non-officially revised documents.

® Anyparameters in the entire product specification are for reference only, and actual
application testing shall prevail. When customers use the products for system design, they
must comply with safety regulations and independently assume the following responsibilities:
selecting suitable Green Micro chip products according to application requirements;
completing design verification and full-link testing of the application; and ensuring that the
application complies with safety regulations or other requirements of the target market.
Customers shall bear all personal or property losses caused by design defects orillegal
operations, which shall have no relation to Green Micro chip.

® Green Micro chip products are prohibited from being used in scenarios such as life support,
military equipment, and key aerospace applications. All accidents and legal liabilities arising
from out-of-scope use shall be borne by the user, and Green Micro chip shall not be held
responsible.

® Alltechnical resources of Green Micro chip {including data sheets and reference designs) are
provided "as is", without guarantee of no defects or universality, and without any express or
implied warranties. The documents are only authorized for product development and
research described in this document. Unauthorized use of intellectual property, public
reproduction, and reverse engineering are strictly prohibited. All claims and losses caused by

illegal use shall be borne by the user, and Green Micro chip shall not be liable.
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