BR24CO0O1A BR24CO2F EEPROM, serial, 2 wire
BR24C01AF BR24C04 (for use with I°C bus)
BR24C02 BR24C04F

The BR24C01A/AF, BR24C02/F, and Dimensions (Units : mm)

BR24CO04/F are serial, 2-wire EEPROM

ICs. BR24C01A, BR24C02, BR24C04 (DIP8)
Features

available in DIP8 and SOP8
packages

Available with the following memory:
— BR24CO1A/AF: 1 kbit (128 x 8 bit)
— BR24CO02/F: 2 kbit (256 x 8 bit)
— BR24CO04/F: 4 kbit (512 x 8 bit)
for use with 1°C bus

wide voltage supply range, 2.7~5.5V
(reading and writing)

low current consumption, typically
-—— during operation: 0.2 mAatsV
— while standby: 1.0 yAat5V

can be rewritten at least 10 000 times

data can be stored for 10 years
without corruption

addresses can be incremented
automatically during read operations

auto erase and auto complete
functions can be used during write
operations

page write mode function
— BR24CO01A/AF: 4 bytes
— BR24CO02/F: 4 bytes
— BR24CO04/F: 16 bytes
write protection when:

— Ve is low

— IC is powered up

includes noise filters on the SCL and
SDA pins
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Applications

* video tape recorders
* televisions
s printers

* car stereo radio cassette players

¢ cordless telephones
¢ short wave radios
* programmable DIP switches

Note: I°C is a registered trademark of

Phillips Co.
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BR24C01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F Serial EEPROM, 2 wire

Block diagram and pin connections—BR24C01A and BR24C01 AF

AD
Al

=

—— TEST

SCL
‘li SDA

— 1024 bit EEPROM Array
Tt =L
Addi = Slave-word Data
Bocoder kbt address register register
)l(
START | | “sTOP
Control circurt
% L ACK F
High voltage [Power supply|
emmission | —] Voltage
cireuit d ion

Gno|a]
Pin name Function
AD, A1, A2 |Slave address setting pin
SCL Serial data clock
SDA Serial data input/output
TEST Test connection
Vee Power supply
GND Ground

Block diagram and pin connections—BR24C02 and BR24C02F

] 2048 bit EEPROM Array
A0 Tl i TEST
A M) S st St Pin name Function
A2 T T T SDA
‘l START | | sTOP r AO, A1, A2 [Slave address setting pin
Control circuit SCL Serial data clock
T T - -
[ — ACK F SDA Serial data input/output
e deteaton TEST |Test connection
Vee Power supply
GND Ground
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Serial EEPROM, 2 wire BR24C01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F
Block diagram and pin connections—BR24C04 and BR24C04F

4096bit EEPROM Aray oy [7] 7] vee
A0 TEST AT|2 lgro4cos TEST
(NC) j;bq ijE a2 [T]enr24coer [6] scu
Al /égg(r)%se.‘sr (:ETL adgiess reg:‘sjter ;e%.‘é?er SCL GND [4] 5] spA
1 7T T - -
Az START | |"sToP SDA Pin name Function
Control circuit A0 Not used
7 T A1, A2 |[Slave address setting pin -
High voltage Power sueppl ]# YE ’ - 9p
M daeade SCL Serial data clock

SDA Serial data input/output

The SDA pin has an Nch open drain output. Therefore, make sure to TEST Test connection
use an external pull-up resistor.

Vee Power supply
GND Ground

Input/output circuits

AD, Al, A2 DET

Absolute maximum ratings (T, = 25°C)

Parameter Symbol Limits Units Conditions
Power supply Vee —03~46.5 v
BR24CO1A Reduce power by 5.0 mW/°C for each
BR24C02 500 A
degree above 25°C.
Power BR24C04 b -
dissipation d
P BR24CO1AF Reduce power by 3.5 mW/°C for each
BR24C02F 350 degree above 25°C
BR24C04F :
Voltage for each pin ~0.3 ~ Ve +0.3 \
Storage temperature Tstg —65 ~ +125 °C
Operating temperature Topr —40 ~ +85 °C
Standard & Memory ICs RONM 121
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BR24C01A, BR24C01AF, BR24C02, BR24CO2F, BR24C04, BR24C04F Serial EEPROM, 2 wire

Recommended operating conditions (T, = 25°C)

Parameter Symbol Limits Unit
Supply Read v 2.7 ~ 55 V
voltage  [Write ce 27~55
Input voltage Vin 0~Vee Vv

Electrical characteristics (unless otherwise noted, T, = -40 ~ +85°C, Vgc =2.7V ~ 5.5 V)

Parameter Symbol| Min |Typical{| Max Unit Conditions
Input voltage high Vig |0.7Vcee v
Input voltage low ViL 0.3Vge \
Output voitage low VoL 04 \ loL =3.0 mA (SDA)
Input leak current Iy - 10 10 pA  [ViN=0V ~Vcc
Output leak current o -10 10 MA  |Vour=0V ~Vcc
Sg’gﬁi’;%cu"e“t lec 10 | mA |Vec=5.5V, fscL =100 kHz
Stand-by current Isp 2.0 pA  |Vee=5.5V, SDA and SCL =V
SCL frequency fscL 100 kHz

Timing characteristics (unless otherwise noted, T, = -40 ~ +85°C, Vec = 27~55V)

Parameter Symbol| Min [Typical| Max Unit Conditions
Data clock time high thicH 4.0 ps
Data clock time low tLow 4.7 us
SDA and SCL rise time tr 1.0 us
SDA and SCL fall time te 03 us
Start condition hold time  |typ:STA| 4.0 us
Start condition setup time |tg:STA| 4.7 us
Input data hold time tup:DAT 0 ns
Input data setup time tgy:DAT| 250 ns
Output data delay time trp 03 3.5 us
Output data hold time toH 0.3 us
Stop condition setup time [tg;:STO| 4.7 us
Efutsr :ﬁ:{g :lme before start teur 47 us
Internal write cycle time twhi 10 ms |Vog=45-55V
twre 25 ms |(Vgg=27~33V
Noise erase va'lid time t 0.1
{SCL or SDA pin) 1 Hs
122 ROHM Standard & Memory ICs

Bl 7828999 0012252 273 1IN

This Material Copyrighted By Its Respective Manufacturer



Serial EEPROM, 2 wire BR24C01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F
Figure 1 Timing chart

| iR — e tF
SCL /
tSU:DAT tHD:DAT
:STA
/ X
Input
tBUF e tPD — tDH
SDA
Output

tSU:STA 16— 3 tHD:STA tSU:STO i
! “ H
sbA T \ - / hd \ - —
"~ starr BT "_ sTop BIT

w T
o Jele!l [T L

<«—— Write data tWR
(n address) Stop condition Start condition

Note: Data is input on the rising edge of SCL. Data is output on the falling edge of SCL
Circuit operation

Start condition (recognition of start bit)

Before executing any command, a start condition (start bit) is required. A start bit is recognized
when SDA falls from HIGH to LOW with SCL HIGH.

Stop condition (recognition of stop bit)

To stop any command, the stop condition (stop bit) must be issued. A stop bit is defined as the
condition when SDA is raised from LOW to HIGH with SCL HIGH.

Write command

In the WRITE mode, when the stop bit is not executed, the transferred data is not written to
memory.

Standard & Memory ICs ROHM 123
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BR24C01A, BR24CO1AF, BR24C02, BR24C02F, BR24C04, BR24CO04F Serial EEPROM, 2 wire
Device addressing—BR24C01A/AF, BR24C02/F

Make sure to output the slave address from the master immediately after the start condition.

The upper four bits of the slave address are used to determine the device type. This IC has
its device code fixed at 1010.

The next three bits of the slave address (A2, A1, A0 device address) are used to select the
device. This IC can address up to eight devices on.the same bus.

The lowermost bit of the slave address (R/W, READ/WRITE) is used to set the write or read
mode as follows:

R/W set to 0 = write: R/W set to 1 =read

(Random read word address setting is also 0)

Device addressing—BR24C04/F

Make sure to output the slave address from the master in continuation with the start condition.

The upper four bits of the slave address are used to determine the device type. This IC has
its device code fixed at 1010.

The next two bits of the slave address (A2, A1 device address) are used to select the device.
This IC can address up to four devices on the same bus.

The next bit of the slave address (PS page select) is used to select the page. As shown
following, it can write or read to any of the 256 words in the 2 pages in memory.

PS set to 0= page 1 (000 - OFF): "PS set to 1 = page 2 (100 — 1FF)

The lowermost bit of the slave address (R/W: READ/WRITE) is used to set the write or read
mode as follows:

R/W set to 0 = write: R"W set to 1 = read
(Random read word address setting is also 0)
ACK signal

The acknowledge signal (ACK signal) is determined by software and is used to indicate
whether or not a data transfer is proceeding normally.

The transmitting device, whether the master or slave, opens the bus after an 8-bit data output
(1-COM when a write or read command of the slave address input; this IC when reading data)
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Serial EEPROM, 2 wire BR24C01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F

For the receiving device during the 9th clock cycle, SDA is set to LOW and an acknowledge
signal (ACK signal) is sent to indicate that it received the 8-bit data (this IC when a write
command or a read command of the slave address input, pi-COM when a read command data
output).

This IC outputs a LOW acknowledge signal (ACK signal) after recognizing the start condition
and slave address (8 bits).

When data is being written to this IC, a LOW acknowledge signal (ACK signal) is output after
the receipt of each 8 bits of data (word address and write data).

When data is being read from the IC, 8 bits of data (read data) are output and the IC waits for
a returned LOW acknowledge signal (ACK signal). When an acknowledge signal (ACK signal)
is detected and a stop condition is not sent from the master (n-COM ) side, the IC sends the
next 8 bits of data.

If an acknowledge signal (ACK signal) is not detected, the IC interrupts the data transfer and
ceases read operations after recognizing the stop condition (stop bit). The IC enters a wait
state.

Figure 2 Acknowledge (ACK) signal response (during read, write slave address input)

Start condition
(start brt)

I AU an AR I ea W e

(from & — COM)

.
SDA \ / X «
(# —COM Outputdata) [+ e p—-— :X ]
SDA /
(BR24COIA/AF, BR24C0Z/F, BR24CO4/F

Output data

Acknowledge signal (ACK signal)

Figure 3 Byte write cycle—BR24C01A and BR24CO1AF

Start condition Stop condttion
1 8 9 17 18 2% 21 7

SCL

tYO0 [
e Slave address ——*—A—*— Word address ——*—A—*- Wite  sle—s|

data A

R ACK signal (OUIpUt)  -eecemeveennes
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BR24C01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F Serial EEPROM, 2 wire
Figure 4 Byte write cycle—BR24C02 and BR24CO02F

Start condition Stop oondmon
26 27

f——  Slaveaddress —ﬁk’*—“ Word address Wiite
A

data

ACK signal {output)

Figure 5 Byte write cycle—BR24C04 and BR24C04F

Start condition Stop condition
17 18 % 21
SCL
SDA /W—Ajmi} { \__/ } G; [ \

je——  Slave address —>f<—~a|e- Word address \(,'.iv:tt:

A
ACK signal (output)

Data is written to the address designated by the word address (n address).

After 8 bits of data are input, the data is written to the memory cell by issuing the stop bit.

Page write

Figure 6 Page write cycle—BR24C01A and BR24CO1AF

Start condition Stop condition —>|

i z——ﬂﬂﬂ—eﬁ %y JLJUU

je——  Slaveaddress ——e}(—}\* a\gggss et Witte -] 4\ I data A

SCL

SDA

(n) ! dﬁ-‘,fl . (n+ 3)

A 4-byte write is possible using this command.

The page write command arbitrarily sets the upper five bits (WA6 - WA2) of the word address.
The lower two bits (WA1 - WAQ) can write up to four bytes of data with the address being
incremented internally.
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Serial EEPROM, 2 wire BR24C01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F
Figure 7 Page write cycle—BR24C02 and BR24C02F

Start condrtion Stop condi
—> <

VL EXEL BT

Slaveaddress IS Word et wite —a}(—a] H“ Wite  sfes]
: address data n : Cr“a:g 7

N ie e “.  ACKsignal (oulput)

A 4-byte write is possible using this command.

This page write command arbitrarily sets the upper six bits (WA7 - WA2) of the word address.
The lower two bits (WA1 - WAQ) can write up to four bytes of data with the address being
incremented internalily.

Figure 8 Page write cycle—BR24C04 and BR24C04F

Start condition Stop oondmon

,'22 TUU‘L HJLQLHIU“ZLTUU |

|<— Slave address "k_)k‘ Word —)|<T>|<— dv;lrt:% sle—s| g\g;e '(T)I(_ 9'619

address n+15 i

- [ ‘ ... ACK signal (output)

SCL

SDA

A 16-byte write is possible using this command.

This page write command arbitrarily sets the upper four bits (WA7 - WA4) of the word address.
The lower four bits (WA3 - WAOQ) can write up to 16 bytes of data with the address being
incremented internally.
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BR24C01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F Serial EEPROM, 2 wire
Current read

Figure 9 Current write cycle—BR24C01A and BR24C01AF

Start condition Stop condition

SCL

SDA

 — Slave address — ko Read data —k—3

ACK snnal (output) ACK signal (input)
Figure 10 Current write cycle—BR24C02 and BR24C02F

Start condition Stop condition

SDA

— Slave address — Read data —k—

ACK s@nal (output) ACK signal (input)

Figure 11 Current write cycle—BR24C04 and BR24C04F

Start condition Stop condition

fe— Slave address —e—fe—— Read data —le—

ACK signal (output) ACK signal (input)

This IC increments the address by one position by using the internal circuit address count. It
records the final word address (n address) of the executed write - read command.

This command reads the data of the next word address (n + 1 address) of the final write word
address after the execution of the previous command.

When an ACK signal LOW is detected after DO and a stop condition is not sent from the master
(n-COM), the next word address data can be read. (Refer to Figures 15 - 17):
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Serial EEPROM, 2 wire BR24C01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F

This command is ended by inputting HIGH to the ACK signal after DO and raising the SDA
signal (stop condition) by setting SCL HIGH.

Figure 12 Random read—BR24C01A and BR24CO1AF

Start condition Start condition
& —

L
it it i
SDA ’1\0%\.0’;\2‘/\:*?0\.0; ;%@e‘ﬁmo /—?E—

Stop condition
—

SCL

Dof |
Y
o
f—— Slave address ——>f&;>k Word address S| je——  Sslave address ek e
. (add. n) ©  FReaddata
Termee e ACK signal foutput) - === - - (add. ) i
ACK signal (InPut) weeeeeeeeeeeees e o e
Figure 13 Random read—BR24C02 and BR24C02F
Start condrtion Start condition Stop condrion

A

u'Azlmle\u; g/;A;l K;Ao\ I—?
— e

k- Slave address Sesle word S e Slave address e Read -)]<T>|
. address s . data ;
L ACKsgnal ACK signal
(output) (Input)

SDA 0[A2] ALLPS] | D7 Doy |

Figure 14 Random read—BR24C04 and BR24C04F

Start condition Start condilion

SCL

SDA

address data

= Slave address -kt wod R f— Slave address —>}<T>|e Read —>|(7->|

ACK signal

ACK signal
(output) o

(input)

This command can read the designated word address data.

When an ACK signal LOW is detected after DO and a stop condition is not sent from the master
(u-COM), the next word address data can be read. (Refer to Figures 15 - 17).

This command is ended by inputting a HIGH signal to the ACK signal after DO and raising the
SDA signal (stop condition) by raising SCL HIGH.
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BR24C01A, BR24C0O1AF, BR24C02, BR24C02F, BR24C04, BR24C04F Serial EEPROM, 2 wire
Figure 15 Sequential read—BR24C01A and BR24C01AF—Ex: for a current read

Stop conditio

n
te—

SCL

/_)CD(_\_

fe— Slave address —)HF data e'e,rﬁ H@ Fiead _>|<___._>|
n

n+a

ACK S|gnal : " ACK signal
(output) Tttt {input)

Figure 16 Sequential read—BR24C02 and BR24C02F—EXx: for a current read
tart condition Stop condition

SCL

SDA

— Slave address —*—*— *32‘3: —>|g.\—>{ '(_*_ Read _*_>|

data
n+a

ACK 5|gnal “ ACK signal
(output) Rt (input)
Figure 17 Sequential read—BR24C04 and BR24C04F—EXx: for a current read

art condition Stop condition

SCL

SDA

I — Slave address ————)}eak— 22‘3: %‘ﬁ\%‘ F*_ Flead e'H
n

n+a

ACK s|gna| : . % ACK signal
{output) o (input)

When an ACK signal “LOW?” is detected after DO and a stop condition is not sent from the
master (u-COM), the next word address data can be read. (All words can be read)

This command is ended by inputting a HIGH to the ACK signal after DO and raising the SDA
signal (stop condition) using the SCL signal HIGH.

A sequential read is possible for a random read.
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Serial EEPROM, 2 wire BR24C01A, BR24C01AF, BR24C02, BR24CO02F, BR24C04, BR24C04F

Figure 18
Vee \ /

Pt
torF N

Precautions for use
Powering up the IC

When power is connected, V¢ rises through the low power supply voltage region in which
the IC internal circuits do not operate. Thus, if the power supply voltage rises without
completely resetting the internal logic, erroneous operation may occur. To avoid this, ensure
the following sequence is followed:

¢ Set SCL = SDA = HIGH
* Raise the power supply voltage such that the Power on Reset (POR) circuit operates.

Note the following requirements to ensure that the POR functions correctly:
* Set the power supply voltage rise time (tg) to less than 10 ms.
* Set the OFF period (topp) after the power supply is isolated to greater than 100 ms.

SDA pin pull-up resistance

The SDA pin is an N channel open drain output. Therefore, a pull-up external resistor is
required. Make sure to select an appropriate value for this pull-up resistance value based on
the Vg and lg_ characteristics of this IC, together with the measured data for V,_and I, for
personal computers and other devices that control this IC.

The recommended value for the resistor is 2.0 ~10 kQ
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BR24CO01A, BR24C01AF, BR24C02, BR24C02F, BR24C04, BR24C04F Serial EEPROM, 2 wire
Electrical characteristic curves

20 12

18 Vec=4 5V " mvm Voo =

N ] Ta=esc " P R e
< \bc= 5.5V < s
E Ta=85C o ra

14 1 od = vec=27v
3 Vee= 50V 3 8 9 ras Ta=—40°
T o Ta=25C = /_,/ - . §
£ Voo= 45V o7 = P STt i ver
] 10 Ta=-40°C ] 6 Pt P - ol oonne Voo =1,3V
= Voc=5 5V = /,/ T PT amy Ta=85"
38 Ta=-40'C 35 PR v PP — ooz,
.é & > é 4 P i o

P * " Lo s

§ 4 .: ,‘ ’é Z [ ';'o’ =i

0 0

0.1 0.2 0.3 0.4 0.5 0.4 0.2 0.3 0.4 0.5
OUTPUT VOLTAGE  VOL (V) OUTPUT VOLTAGE : VoL (V)
Figure 19 Figure 20
Note: The memory data array is in the “FF” state when shipped from ROHM.
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