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I°C BUS Serial EEPROMSs

BR24L[1[1-W Series

BR24L01A-W, BR24L02-W, BR24L04-W, BR24L08-W,
BR24L16-W, BR24L32-W, BR24L64-W

@Description
BR24L[J[J-W series is a serial EEPROM of I°C BUS interface method.

@Features
- Completely conforming to the world standard 1°C BUS. All controls available by 2 ports of serial clock(SCL) and serial
data(SDA)
- Other devices than EEPROM can be connected to the same port, saving microcontroller port
1.8v~55v ! single power source action most suitable for battery use
+ Page write mode useful for initial value write at factory shipment
+ Highly reliable connection by Au pad and Au wire
+ Auto erase and auto end function at data rewrite
+ Low current consumption
At write operation (5V) :1.2mA (Typ.)
At read operation (5V) :0.2mA (Typ.)
At standby operation (5V) : 0.1pA (Typ.)
+ Write mistake prevention function
Write (write protect) function added
Write mistake prevention function at low voltage
- SOP8/SOP-J8/SSOP-B8/TSSOP-B8/MSOP8/TSSOP-B8J/VSON008X2030 compact package ~
- Data rewrite up to 1,000,000 times

3

- Data kept for 40 years
Noise filter built in SCL / SDA terminal Page write
Shipment data all address FFh N%n;girsof 8Byte 16Byte 32Byte
*1 BR24L02-W. BR24L16-W, BR24L32-W : 1.7~5.5V BR24L04-W
"2 BR24L32-W, BR24L64-W : 1.5mA ';Lfr’:g‘g: BR24LOIAW | ) os.yy | BR2ALIZW
*3 Refer to following list BR24L02-W BR24L16-W BR24L64-W
@BR24L series
Capacity| Bit format Type Povci:tzgzrce SOP8 | SOP-J8 | SSOP-B8 | TSSOP-B8| MSOP8 TSSOP-B8J Vicz)g';(?g
1Kbit | 128x8 | BR24LO1A-W | 1.8~5.5V o o () () () () o
2Kbit | 256x8 | BR24L02-W | 1.7~5.5V o o o () () () o
4Kbit | 512x8 | BR24L04-W | 1.8~5.5V ) ) ) () () () o
8Kbit 1Kx8 BR24L08-W | 1.8~55V ® o [ ([ ) o o o
16Kbit | 2Kx8 BR24L16-W | 1.7~5.5V () () () () () ®
32Kbit |  4Kx8 BR24L32-W | 1.7~5.5V o o () ()
64Kbit | 8Kx8 BR24L64-W | 1.8~5.5V () ()
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@ Absolute maximum ratings (Ta=25C) @®Memory cell characteristics (Ta=25°C, Vcc=1.8~5.5V)

Parameter symbol Limits Unit Limits
Impressed voltage Vee —0.3~+6.5 \ Parameter - Unit
450 (SOP8) ™ Min. Typ. | Max.
450 (SOP-J8) ™ . Number of data rewrite times ” | 1,000,000 - - Times
Permissible pd ggg ('?:ggPBg)s = W Data hold years * 40 - - Years
dissipation 310 EMSOPS_) = ) OsShipment data all address FFh 1 BR2ALO2/LE/32-W : 1.7~5.5V
* 2
310 (TSSOP-B8J) 3 Not 100% TESTED
300 (VSON008X2030)
Storage Tstg —65~+125 « | @Recommended operating conditions
temperature range . -
Action B Parameter Symbol Limits Unit
Topr —40~+85 C “
tempe‘rature range Power source voltage Vce 1.8~55
Terminal voltage — —0.3~Vce+1.0 \ oV, Y,
When using at Ta=25°C or higher, 4.5mw ™", 3.0mw "™ Input voltage Vin - ce
3.3mW.3.1mW " 1o be reduced per 1°C BR24L02/16/32-W : 1.7~5.5V

@CElectrical characteristics  (Unless otherwise specified, Ta=—40~+85°C, Vcc=1.8~5.5V) *

Limits . .
Parameter Symbol - Unit Conditions
Min. Typ. Max.
“HIGH” input voltage 1 Vit 0.7Vce — Vee +1.0 2 \% 2.5=Vcc=5.5V
“LOW"” input voltage 1 Vi —0.37 — 0.3 Vce \Y 2.5=Vcc=5.5V
“HIGH" input voltage 2 Vinz 0.8Vce - Vee +1.0 2 \% 1.8<Vcc<2.5V
“LOW” input voltage 2 Vi —0.37 - 0.2 Vce v 1.8=Vcc<2.5V
“HIGH” input voltage 3 \ 0.8Vce — vee +1.0 \% 1.7=Vcc<1.8V
“HIGH" input voltage 3 ™ 7 0.9Vce — Vee +1.0 \% 1.7=Vcc<1.8V
“LOW” input voltage 3 * Vis —0.3 - 0.1 Vce % 1.7=Vcc<1.8V
“LOW” output voltage 1 Vou1 — — 0.4 \% lo.=3.0mA, 2.5V=Vcc=5.5V, (SDA)
“LOW” output voltage 2 VoL — — 0.2 \% 1o.=0.7mA, 1.7V =Vcc<2.5V, (SDA)
Input leak current I -1 — 1 uwA Vin=0V~Vcc
Output leak current Lo —1 — 1 uwA Vour=0V~Vcc, (SDA)
| _ B 20° ma | VeC=5.5V/fsc=400KHZ, twr=5ms,
Current consumption at cct 30° Byte write, Page write
action lecs -~ B 05 mA Vce=5.5V,fsc =400kHz
Random read, current read, sequential read
Standby current lsg — — 2.0 uA Vee=5.5V, SDA - SCL=vee
A0, A1, A2=GND, WP=GND

©Radiation resistance design is not made. " BR24L02/16/32-W : 1.7~5.5V, ? BR24L16/32-W, ° BR24L02/16-W, * BR24L32-W
"> BR24L01A/02/04/08/16-W, © BR24L32/64-W

@Action timing characteristics (Unless otherwise specified, Ta=—40~+85C, Vcc:1.8~5.5V)*1

FAST-MODE STANDARD-MODE
Parameter Symbol 2.5V=Vcc=5.5V 1.8V=Vcc=5.5V Unit
Min. Typ. Max. Min. Typ. Max.

SCL frequency fSCL — — 400 — — 100 kHz
Data clock “HIGH" time tHIGH 0.6 — — 4.0 — — us
Data clock “LOW" time tLOW 1.2 — — 4.7 — — us
SDA, SCL rise time ™ R - - 0.3 - - 1.0 us
SDA, SCL fall time * tF - - 0.3 - - 0.3 ©s
Start condition hold time tHD:STA 0.6 — — 4.0 — — us
Start condition setup time tSU:STA 0.6 — — 4.7 — — unws
Input data hold time tHD:DAT 0 — — 0 — — ns
Input data setup time tSU:DAT 100 — — 250 — — ns
Output data delay time tPD 0.1 — 0.9 0.2 — 35 us
Output data hold time tDH 0.1 — — 0.2 — — uns
Stop condition setup time tSU:STO 0.6 — — 4.7 — — us
Bus release time before transfer start tBUF 1.2 — — 4.7 — — us
Internal write cycle time tWR — — 5 — — 5 ms
Noise removal valid period (SDA, SCL terminal) tl — — 0.1 — — 0.1 uns
WP hold time tHD:WP 0 — — 0 — — ns
WP setup time tSU:WP 0.1 — — 0.1 — — us
WP valid time tHIGH:WP 1.0 — - 1.0 — — us

" BR24L02/16/32-W : 1.7~5.5V
" Not 100% tested
@FAST-MODE and STANDARD-MODE

FAST-MODE and STANDARD-MODE are of same actions, and mode is changed. They are distinguished by action
speeds. 100kHz action is called STANDARD-MODE, and 400kHz action is called FAST-MODE. This action frequency is
the maximum action frequency, so 100kHz clock may be used in FAST-MODE. When power source voltage goes down,
action at high speed is not carried out, therefore, at Vcc=2.5V~5.5V , 400kHz, namely, action is made in FASTMODE.
(Action is made also in STANDARD-MODE) Vcc=1.8V~2.5V is only action in 100kHz STANDARD-MODE.
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@ Sync data input / output timing

tR

tF tHIGH
e

DATA(1

DATA(n)
ACK

tHD:STA _ ISUDAT _ tLow _ IHD:DAT
SDA / ><
(input)
1BUF tPD tDH
SDA
(output)

Olnput read at the rise edge of SCL
OData output in sync with the fall of SCL

Fig.1-(a) Sync data input / output timing

.
scL A\ / \
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Fig.1-(b) Start-stop bit timing
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Fig.1-(d) WP timing at write execution

DATA(1)

SDA D1 DO

ACK

DATA(n)

)
1§

y

—

tHD:WP

ACK

L8

tHIGH:WP

tWR

OAt write execution, in the area from the DO taken clock rise of the first
DATA(1), to tWR, set WP="LOW".

OBy setting WP “HIGH" in the area, write can be cancelled.
When it is set WP="HIGH" during tWR, write is forcibly ended, and data of

SDA 0o | ack * f \ address under access is not guaranteed, therefore write it once again.
...... Write data tWR
(n-th address) Stop condition Start condition
Fig.1-(e) WP timing at write cancel
Fig.1-(c) Write cycle timing
@Block diagram
* ] -4 |
2 00 _ 1Kbit~64Kbit EEPROM array s | vee
7bit 11bit
8bit 12bit
9bit 13bit
10bit
2 a1 _ Address ./1 Joit 11bit Slave - word Data _‘ 71 we
decoder \ngl;_twbit address register register
1l
2 ¢ START STOP
A2 |3 . 6 | SCL
> Control circuit
v A i ACK
High voltage Power source ‘_
GND generating circuit < voltage detection I>|5 [ SDA
*1 7bit : BR24LOIA-W  10bit : BR24L08-W *2  AO=N.C. : BR24L04-W
8bit : BR24L02-W  11bit : BR24L16-W A0, A1=N.C. : BR24L08-W
9bit : BR24L04-W 12bit : BR24L32-W A0, Al= N.C.A2=Don’t Use  : BR24L16-W
13bit : BR24L64-W
Fig.2 Block diagram
@Pin assignment and description
Terminal Input / Function
name output BR24LO1A-W BR24L02-W BR24L04-W BR24L08-W BR24L16-W BR24L32-W BR24L64-W
{0 ] e . | | .
BR24LO1IA-W A0 Input Slave address setting Not connected Slave address setting
Al BR24L02-W Zl WP Al Input Slave address setting | Not connected Slave address setting
BR24L04-W A2 Input Slave address setting | Not used Slave address setting
BR24L08-W
A2 BR24L16-W El SCL GND - Reference voltage of all input / output, OV
ggg:tgiw SDA Ionua;Li Slave and word address, Serial data input serial data output
GND | 4 i 5| SDA , -
:l SCL Input Serial clock input
WP Input Write protect terminal
Vce - Connect the power source.
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.Charactgristic data (The followin
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Fig.12 Current consumption at WRITE action ICC1
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Fig.18 Data clock “L” time tLOW

values are Typ. ones.
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Fig.10 Current consumption at WRITE action ICC1
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Fig.13 Current consumption at WRITE action ICC1
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Fig.19 Start condition hold time tHD:STA
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@Characteristic data (The following values are Typ. ones).
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Fig.21 Input data hold time tHD:DAT(HIGH)
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Fig.28 Internal write cycle time tWR
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Fig.31 Noise removal valid time tI(SDA H)
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@1°C BUS communication
OI’C BUS data communication

I°C BUS data communication starts by start condition input, and ends by stop condition input. Data is always 8bit long, and
acknowledge is always required after each byte. I°C BUS carries out data transmission with plural devices connected by 2
communication lines of serial data (SDA) and serial clock (SCL).

Among devices, there are “master” that generates clock and control communication start and end, and “slave” that is
controlled by address peculiar to devices. EEPROM becomes “slave”. And the device that outputs data to bus during data
communication is called “transmitter”, and the device that receives data is called “receiver”.

SDA

SCL

START ADDRESS R/W ACK DATA ACK DATA ACK  STOP

condition condition

Fig.35 Data transfer timing

(OStart condition (Start bit recognition)
- Before executing each command, start condition (start bit) where SDA goes from 'HIGH' down to 'LOW' when SCL is
'HIGH' is necessary.
+ This IC always detects whether SDA and SCL are in start condition (start bit) or not, therefore, unless this confdition is
satisfied, any command is executed.

(OStop condition (stop bit recongnition)
- Each command can be ended by SDA rising from 'LOW' to 'HIGH' when stop condition (stop bit), namely, SCL is 'HIGH'

OAcknowledge (ACK) signal

+ This acknowledge (ACK) signal is a software rule to show whether data transfer has been made normally or not. In master
and slave, the device (u -COM at slave address input of write command, read command, and this IC at data output of read
command) at the transmitter (sending) side releases the bus after output of 8bit data.

- The device (this IC at slave address input of write command, read command, and p-COM at data output of read
command) at the receiver (receiving) side sets SDA 'LOW' during 9 clock cycles, and outputs acknowledge signal (ACK
signal) showing that it has received the 8bit data.

- This IC, after recognizing start condition and slave address (8bit), outputs acknowledge signal (ACK signal) 'LOW".

- Each write action outputs acknowledge signal (ACK signal) 'LOW', at receiving 8bit data (word address and write data).

- Each read action outputs 8bit data (read data), and detects acknowledge signal (ACK signal) 'LOW".

- When acknowledge signal (ACK signal) is detected, and stop condition is not sent from the master ( . -COM) side, this IC
continues data output. When acknowledge signal (ACK signal) is not detected, this IC stops data transfer, and recognizes
stop cindition (stop bit), and ends read action. And this IC gets in status.

(ODevice addressing
+ Output slave address after start condition from master.
- The significant 4 bits of slave address are used for recognizing a device type. The device code of this IC is fixed to '1010'".
+ Next slave addresses (A2 Al AO --- device address) are for selecting devices, and plural ones can be used on a same bus
according to the number of device addresses.
+ The most insignificant bit (R/W --- READ / WRITE) of slave address is used for designating write or read action, and is as
shown below.

Setting R/ Wto 0 ------- write (setting O to word address setting of random read)
SettingR/Wto 1 ------- read
Maximum number of
Type Slave address connected buses AO @) El Vee

BR24L0O1A-W 101 0 A2 Al A0 RAW 8 BR24LO1A-W
BR24L02-W 1010 A2 Al A0 RW 8 Al BR24LOZ-W =7 \\p
BR24L04-W 1010 A2 Al PS RW 4 Eggitgg‘w
BR24L08-W 1010 A2 P1 PO RW 2 A2 BR24L16W 6] SCL
BR24L16-W 1010 P2 P1 PO RIW 1 BR24L32-W
BR24L32-W 1010 A2 Al A0 RW 8 BR24L64-W
BR24L64-W 101 0 A2 Al A0 RIW 8 GND El SDA
PS, PO~P2 are page select bits.

Note) Up to 4 units BR24L04-W, up to 2 units of BR24L08-W, and one unit of BR24L16-W can be connected.
Device address is set by 'H' and 'L’ of each pin of A0, Al, and A2.
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@ Write Command
OWrite cycle
« Arbitrary data is written to EEPROM. When to write only 1 byte, byte write is normally used, and when to write continuous data of 2 bytes or
more, simultaneous write is possible by page write cycle. The maximum number of write bytes is specified per device of each capacity. Up to
32 arbitrary bytes can be written. (In the case of BR24L32 / L64-W)

s w
T R S
A | T
R SLAVE T WORD DATA o
T ADDRESS _ E ADDRESS P
TT T T T T T TT T T T T T TT
SDA
LINE 1|0|1|o]a2A1A0 V‘éA WA b7 DO| H
11 1 | T I | | T I |
Nme/; e A a *1 As for WA7, BR24LO1A-W becomes Don't care.
W K K K
Fig.36 Byte write cycle (BR24L01A/02/04/08/16-W)
s w
T R S
A I T
R SLAVE T 1st WORD 2nd WORD DATA o
T ADDRESS E ADDRESS ADDRESS P
TT T T T T T TT T T T T T TT T T T T T TT
SDA
LINE 1|0|1]|ola2a140 e " DO H
11 1 | N N T I T | | N N T I T | | N N T I T |
7 RA " A A A
Noi®) I C ¢ ¢ S *1As for WA12, BR24L32-W becomes Don't care.
Fig.37 Byte write cycle (BR24L32/64-W)
s w
T R S
A 1 T
R SLAVE T WORD s O
T ADDRESS E ADDRESS(n) DATA(n) \DATA(n+15) P
T T T T TTT T T T T T 177 1T 1T T 177
SDA
LINE 1|o|1]|0ja2a1a0 oA V‘gA D7 DO ’7/ DO H
B Ul | — *1 As for WA7, BR24LO1A-W becomes Don't care.
Note) 1 C*1 c c c
o WK K K K *2 As for BR24LO1A/02-W becomes (n+7).
Fig.38 Page write cycle (BR24L01A/02/04/08/16-W)
S w
T R S
A I T
R SLAVE T 1st WORD 2nd WORD [}
T ADDRESS E ADDRESS(n) ADDRESS(n) DATA(n) | DATA(n+31) P
SDA T LN B N B B I LN B N B B I Trrrr 1T WZI‘ T T |_|
LINE 1]|o|1]|0p2a1A C . .‘;VZA:’]“ qu D7 DO, DO
11 1 ) N N N T } ) N N N T } ) T T N T } 11 11 1 1
R A . A A A A
Note) LC ' ¢ ¢ ¢ ¢ *1 As for WA12, BR24L32-W becomes Don't care.

Fig.39 Page write cycle (BR24L32/64-W)

- Data is written to the address designated by word address (n-th address)
- By issuing stop bit after 8bit data input, write to memory cell inside starts.
+ When internal write is started, command is not accepted for tWR (5ms at maximum).
- By page write cycle, the following can be written in bulk : Up to 8 bytes ( BR24LO1A-W, BR24L02-W)
: Up to 16bytes (BR24L04-W, BR24L08-W, BR24L16-W)
: Up to 32bytes (BR24L32-W, BR24L64-W)

And when data of the maximum bytes or higher is sent, data from the first byte is overwritten.

(Refer to “Internal address increment" of "Notes on page write cycle" in P9/32.)

+ As for page write cycle of BR24L0O1A-W and BR24L02-W, after the significant 5 bits (4 significant bits in BR24L01-W) of word address are
designated arbitrarily, and as for page write command of BR24L04-W, BR24L08-W, and BR24L16-W, after page select bit (PS) of slave
address is designated arbitrarily, by continuing data input of 2 bytes or more, the address of insignificant 4 bits (insignificant 3 bit in
BR24L01A-W, and BR24L02-W) is incremented internally, and data up to 16 bytes (up to 8 bytes in BR24L01A-W and BR24L02-W) can
be written.

- As for page write cycle of BR24L32-W and BR24L64-W, after the significant 7 bits (in the case of BR24L32-W) of word address, or the
significant 8 bits (in the case of BR24L64-W) of word address are designated arbitrarily, by continuing data input of 2 byte or more, the
address of insignificant 5 bits is incremented internally, and data up to 32 bytes can be written.

Note)

[F1*2 *3 *1  In BR24L16-W, A2 becomes P2.

1|/0|1]|0|A2A1A0 *2  In BR24L08-W, BR24L16-W, Al becomes P1.

L1 *3 In BR24L04-W, A0 becomes PS, and in BR24L08-W
and BR24L16-W, A0 becomes PO.

Fig.40 Difference of slave address of each type
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ONotes on write cycle continuous input

At STOP (stop bit),
write starts.

S w s
T R T
A 1 A
SLAVE WORD
R ADDRESS |  ADDRESS(n) DATA(n) DATAM+7)5 R
TT T T T T TT T T T T TT T TTT
SDA %1
LINE 110| 1]0|A2A1AQ 7 VLA D7 DO DO 1o} 1|0
1 1 1 1111111 1111111 1 | T | D
R A A A A, Lo
Note) / C Cc c c ! Next command
WK K K K | !
tWR(maximum : 5ms)
Command is not accepted for this period.
*1 BR24L01A-W becomes Don't care.
Fig.41 Page write cycle *2  BR24L04-W, BR24L08-W, and BR24L16-W become (n+15).
*3  BR24L32-W and BR24L64-W become (n+31).
Note)
125 3 *1  In BR24L16-W, A2 becomes P2.
1lol1lolazano *2 In BR24L08-W, BR24L16-W, Al becomes P1.
L *3  In BR24L04-W, AO becomes PS, and in BR24L08-W and
in BR24L16-W, A0 becomes PO.
Fig.42 Difference of each type of slave address
ONotes on page write cycle Olnternal address increment
Page write mode (in the case of BR24L02-W)
List of numbers of page write
Number of WA7 e WA4 WA3 : WA2 WAL WAO
Pages 8Byte 16Byte 32Byte 0 - 0 0 | 0 0 0 2 Increment
Product BR24L01A-W BR24L04-W BR24L32-W o 0 0 I 0 0 !
BR24L08-W 0 - 0 0 0 1 0 2
number BR24L02-W BR24L64-W | | | !
BR24L16-W i H I i
The above numbers are maximum bytes for respective types. E E | i
Any bytes below these can be written. (o J—— 0 ol 1 1 0
e 06h i =
0 - 0 o1 1 1
o J— o ol o o 0P
I

In the case BR24L02-W, 1 page=8bytes, but the page
write cycle write time is 5ms at maximum for 8byte bulk write.

It does not stand 5ms at maximum X 8byte=40ms(Max.).

OWrite protect (WP) terminal
+ Write protect (WP) function
When WP terminal is set Vcc (H level), data rewrite of all addresses is prohibited. When it is set GND (L level), data rewrite
of all address is enabled. Be sure to connect this terminal to Vcc or GND, or control it to H level or L level. Do not use it

open.

I

Significant bit is fixed.
No digit up

For example, when it is started from address 06h,

therefore, increment is made as below,

06h — 07h — 00h — 01h ---, which please note.

* 06h---06 in hexadecimal, therefore, 00000110 becomes a
binary number.

At extremely low voltage at power ON / OFF, by setting the WP terminal 'H', mistake write can be prevented.
During tWR, set the WP terminal always to 'L'. If it is set 'H', write is forcibly terminated.
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@®Read Command

ORead cycle
Data of EEPROM is read. In read cycle, there are random read cycle and current read cycle.
Random read cycle is a command to read data by designating address, and is used generally.
Current read cycle is a command to read data of internal address register without designating address, and is used when to
verify just after write cycle. In both the read cycles, sequential read cycle is available, and the next address data can be read
in succession.

s w s R It is necessary to input 'H' to
A i A E 3 the last ACK.
R SLAVE T WORD R SLAVE A o
T ADDRESS E ADDRESS(n) T ADDRESS D DATA(n) p
T L L L T L L
SDA
LINE 1{o[1]0}a2a1a0 7A V‘gA 1]0|1[ojaza1ad D7 DO H
11 1 | N TN T N T | 11 | N T N N T |
/ RA™L A R A A
Note) Jc c JcC c
w K K W K K
. *1 As for WA7, BR24L01A-W become Don't care.
Fig.43 Random read cycle (BR24L01A/02/04/08/16-W)
s w s
T R T E ?
A stave 1 1st WORD 2nd WORD B SLAVE o
T ADDRESS ADDRESS (n) ADDRESS (n) T ADDRESS p DATA(n) P
TT TTrrrrrorT TTrrrrrorT TT T T 1T 1T 17 17T
SDA wA
LINE 10 1[ofazatm] | 5 x AN 0 1[o| fo]azaad | o7 Do)
11 1 111 1 1 1 1 111 1 1 1 1 1 1 111 1 1 11
RA . A A R A A
Note) / C ! c c /C c
W K K W K
Fig,44 Random read cycle (BR24L32/64 -W) *1 As for WA12, BR24L32-W become Don't care.
S R
T s . . o
A E T It is necessary to input 'H' to
R SLAVE A o)
T __ADDRESS D DATA(n) p / the last ACK.
T L
SDA
LINE 1|o]|1]|0fA2A1A0 D7 DO
L1 | T N T T |
v R A é
[ C
Note) WK K
Fig.45 Current read cycle
s
T E s
A SLAVE A :
T ADDRESS D DATA(n) DATA(n+x) P
TT TT T T T 1T TT T T T 17T
SDA
LINE 1]0]1]0[A2 A1AQ D7 Dol D7 DO| H
1 1 | Y T | | 1 T T | | T T T T T |
Ay 58 :
Note) W K K K

Fig.46 Sequential read cycle (in the case of current read cycle)

+ In random read cycle, data of designated word address can be read.

+ When the command just before current read cycle is random read cycle, current read cycle (each including sequential read
cycle), data of incremented last read address (n)-th address, i.e., data of the (n+1)-th address is output.

+ When ACK signal 'LOW' after DO is detected, and stop condition is not sent from master (. -COM) side, the next address
data can be read in succession.

- Read cycle is ended by stop condition where 'H' is input to ACK signal after DO and SDA signal is started at SCL signal 'H' .

+ When 'H' is not input to ACK signal after DO, sequential read gets in, and the next data is output.
Therefore, read command cycle cannot be ended. When to end read command cycle, be sure input stop condition to input
'H' to ACK signal after DO, and to start SDA at SCL signal 'H'.

+ Sequential read is ended by stop condition where 'H' is input to ACK signal after arbitrary DO and SDA is started at SCL
signal 'H'.

Note)

T 1
k1 *2 *3 *1 In BR24L16-W, A2 becomes P2.

1]10|1]|0|A2A1A0 *2 In BR24L08-W, BR24L16-W, Al becomes P1.
1 1 *3 In BR24L04-W, A0 becomes PS, and in BR24L08-W
and BR24L.16-W, A0 becomes PO.

Fig.47 Difference of slave address of each type
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@ Software reset

Software reset is executed when to avoid malfunction after power on, and to reset during command input. Software reset has
several kinds, and 3 kinds of them are shown in the figure below. (Refer to Fig.48(a), Fig.48(b), and Fig.48(c).) In dummy
clock input area, release the SDA bus ("H' by pull up). In dummy clock area, ACK output and read data '0' (both 'L' level) may
be output from EEPROM, therefore, if 'H' is input forcibly, output may conflict and over current may flow, leading to

instantaneous power failure of system power source or influence upon devices.

Dummy clockx14

Startx2

sc. zzzAalm 1L M mEl ml L ¥ ~somarcommand
SDA U u \Normal command

scL 2222

Fig.48-(a) The case of dummy clock +START+START+ command input

Start

Dummy clockx9

Start

J 1

1 2 U 8 9 _/_ u \WNormal command

SDA

scL 22241
- ] 22 22 \Normal command

SDA

@ Acknowledge polling

During internal write execution, all input commands are ignored, therefore ACK is not sent back. During internal automatic
write execution after write cycle input, next command (slave address) is sent, and if the first ACK signal sends back 'L, then it
means end of write action, while if it sends back 'H', it means now in writing. By use of acknowledge polling, next command

U

L

|_ U \Normal command

Fig.48-(b) The case of START +9 dummy clocks +START+ command input

Startx9

U

Fig.48-(c) STARTx9+ command input

can be executed without waiting for tWR = 5ms.

When to write continuously, R/W = 0, when to carry out current read cycle after write, slave address R/W = 1 is sent, and if

9 / R <N0rmal command

* Start command from START input.

ACK signal sends back ‘L', then execute word address input and data output and so forth.

First write command

During internal write,
ACK = HIGH is sent back.

A
' N
S S S
S A
T . T T [slave é T | Slave c
Al write command | 5 A K A K
R p R | address H R |address H
T T T
. twr
Second write command
A
—
S S
T [ Slave A T | Slave A Word A AlS
A ¢ A ¢ C| pata [C|T
K K K K]0
R |address R | address address
H L L L|P
T ) T
twr & —
: After completion of internal write,
ACK=LOW is sent back, so input next
word address and data in succession.
Fig.49 Case to continuously write by acknowledge polling
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@ WP valid timing (write cancel)

WP is usually fixed to 'H' or 'L', but when WP is used to cancel write cycle and so forth, pay attention to the following WP valid
timing. During write cycle execution, in cancel valid area, by setting WP="H', write cycle can be cancelled. In both byte write
cycle and page write cycle, the area from the first start condition of command to the rise of clock to taken in DO of data(in page
write cycle, the first byte data) is cancel invalid area.

WP input in this area becomes Don't care. Set the setup time to rise of DO taken SCL 100ns or more. The area from the rise of
SCL to take in DO to the end of internal automatic write (tWR) is cancel valid area. And, when it is set WP="H' during tWR,
write is ended forcibly, data of address under access is not guaranteed, therefore, write it once again. (Refer to Fig.50.) After
execution of forced end by WP, standby status gets in, so there is no need to wait for tWR (5ms at maximum).

* Rise of DO taken clock

SCL
SDA X o1 Xpo\ ack

Enlarged view

SCL W

+ Rise of SDA

SDA DO ACK

Enlarged view

S A A _ "k “Ials |-

T |slave | |word | ch el Tl tWR R
SDA | A |address K |address|  [D7{D6|D5|D4|D3[D2[D1{DO] Data : |k |o|” e

R L L 1 L|P|-

T .......... A . S

WP cancel invalid area WP cancel valid area Write forced end
WP
Data is not written. Data not guaranteed

Fig.50 WP valid timing

@Command cancel by start condition and stop condition

During command input, by continuously inputting start condition and stop condition, command can be cancelled.

(Refer to Fig. 51.)

However, in ACK output area and during data read, SDA bus may output ‘L', and in this case, start condition and stop
condition cannot be input, so reset is not available. Therefore, execute software reset. And when command is cancelled by
start, stop condition, during random read cycle, sequential read cycle, or current read cycle, internal setting address is not
determined, therefore, it is not possible to carry out current read cycle in succession. When to carry out read cycle in
succession, carry out random read cycle.

SCL

SDA 1 0 1 0

Start condition  Stop condition

Fig.51 Case of cancel by start, stop condition during slave address input
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@1/O peripheral circuit

OPull up resistance of SDA terminal
SDA is NMOS open drain, so requires pull up resistance. As for this resistance value (Rpu), select an appropriate value to this resistance

value from microcontroller V., I, and Vo.-lo. characteristics of this IC. If Rpy is large, action frequency is limited. The smaller the Rpy, the

larger the consumption current at action.
OMaximum value of Rpy
The maximum value of Rpy is determined by the following factors.
(1)SDA rise time to be determined by the capacitance (CBUS) of bus line of Rpy and SDA should be tR or below.
And AC timing should be satisfied even when SDA rise time is late.
(2)The bus electric potential @ to be determined by input leak total (I.) of device connected to bus at output of 'H' to SDA bus and Rpy
should sufficiently secure the input 'H' level (V) of microcontroller and EEPROM including recommended noise margin 0.2Vcc.

BR24LXX

Vce - I LIRpy — 0.2Vce = Vin .
Microcontroller
0.8VCC7V|H
Rpy = I—
L
SDA terminal
Ex. ) When Vcc =3V, 1.=10 1 A, Viy=0.7 Vcc, —O<} o °
from (2)
_ _08x3-07x3 — IL = IL } -
Rpy = 10%10° Bus I|r_16
i capacity
< 300 [kQ] 7T CBUS

OMinimum value of Rpy Fig.52 I/O circuit diagram
The minimum value of Rpy is determined by the following factors.

(1)When IC outputs LOW, it should be satisfied that Vomax=0.4V and lomax=3mA.

Vee— Vo ) Ve—Vou
R— = o <+ Rey él—
PU oL

(2)VoLmax=0.4V should secure the input 'L’ level (V) of microcontroller and EEPROM including recommended noise margin 0.1Vcc.

Vowmax = Vii—0.1 Ve
EX. ) When Vee =3V, Vo =0.4V, lo,=3mA, microcontroller, EEPROM V, =0.3Vcc

from (1)
Roy 2 304
3X10
= 867 [Q]

And

VoL=0.4[V]

Vi =0.3X3

=0.9[V]

Therefore, the condition (2) is satisfied.

OPull up resistance of SCL terminal
When SCL control is made at CMOS output port, there is no need, but in the case there is timing where SCL becomes 'Hi-Z', add a pull up
resistance. As for the pull up resistance, one of several kQ ~ several ten kQ is recommended in consideration of drive performance of

output port of microcontroller.

@AO0, A1, A2, WP process
OProcess of device address terminals (A0,A1,A2)
Check whether the set device address coincides with device address input sent from the master side or not, and select one among plural

devices connected to a same bus. Connect this terminal to pull up or pull down, or Vcc or GND. And, pins (N, C, PIN) not used as device
address may be set to any of 'H', ‘L', and 'Hi-Z".
Types with N.C.PIN BR24L16/F/FJ/IFVIFVT/IFVMIFVJ-W A0, Al, A2
BR24L08/F/FIJ/FVIFVT/IFVM/FVJINUX-W A0, Al
BR24L04/F/FJ/IFVIFVTIFVM/FVJ/INUX-W A0
OProcess of WP terminal
WP terminal is the terminal that prohibits and permits write in hardware manner. In 'H' status, only READ is available and WRITE of all
address is prohibited. In the case of ‘L', both are available. In the case of use it as an ROM, it is recommended to connect it to pull up or Vcc.
In the case to use both READ and WRITE, control WP terminal or connect it to pull down or GND.
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@ Cautions on microcontroller connection

ORs

In I°C BUS, it is recommended that SDA port is of open drain input/output. However, when to use CMOS input / output of tri

state to SDA port,

insert a series resistance Rs between the pull up resistance Rpu and the SDA terminal of EEPROM. This

is controls over current that occurs when PMOS of the microcontroller and NMOS of EEPROM are turned ON simultaneously.
Rs also plays the role of protection of SDA terminal against surge. Therefore, even when SDA port is open drain input/output,

Rs can be used.

<}

|
|
|
|
|
|
|
|

SCL I I,
’_

SDA

'H' output of microcontroller

I
I
]
|
T
'L" output of EEPROM
I
I
]
]

Microcontroller EEPROM Over current flows to SDA line by 'H'

output of microcontroller and ‘L'
output of EEPROM.

Fig.53 I/O circuit diagram Fig.54 Input / output collision timing

OMaximum value of Rs
The maximum value of Rs is determined by the following relations.
(1)SDA rise time to be determined by the capacity (CBUS) of bus line of Rpu and SDA should be tR or below.

And AC timing

should be satisfied even when SDA rise time is late.

(2)The bus electric potential@to be determined by Rpu and Rs the moment when EEPROM outputs 'L' to SDA bus should
sufficiently secure the input 'L' level (Vi) of microcontroller including recommended noise margin 0.1Vcc.

:Vcc :
I I (VCCZVOUXRS | \/o140.1vee<vi
| | RPU+Rs -
| |
VoL
Rs < ViL—VoL—0.1Vcc RPU

1.1Vcc—ViL

Bus line

capacity CBUS Example) When Vcc=3V, ViL=0.3Vcc, VoL=0.4V, RpPu=20kQ,
-o<l— 7T 7
vViL ., T~ - = 0.3x3—0.4—0.1x3 3
EEPROM <
Microcontroller o) from(2), Rs = T1x3—03x3 x 20x10
+Fig.55 /O circuit diagram < 167[kQ]

OMinimum value of Rs
The minimum value of Rs is determined by over current at bus collision. When over current flows, noises in power source
line, and instantaneous power failure of power source may occur. When allowable over current is defined as I, the following
relation must be satisfied. Determine the allowable current in consideration of impedance of power source line in set and so
forth. Set the over current to EEPROM 10mA or below.

Vcc

i i < 1
| | Rs ~
| i L' output
_| 1 I
i : Rs = #
 Overcurrent I, 1/4 L Example) When Vcc=3V, I=10mA
'H' output i !
1 1 3
1 1 Rs g _
————— : 10x10°
Microcontroller EEPROM
> 300[Q]

Fig.56 1/O circuit diagram
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@1°C BUS input / output circuit
Olnput (A0,A2,SCL)

Fig.57 Input pin circuit diagram

. B>
_|

Olnput / output (SDA)

Fig.58 Input / output pin circuit diagram

Olnput (A1, WP)

Fig.59 Input pin circuit diagram

@Notes on power ON
At power on, in IC internal circuit and set, Vcc rises through unstable low voltage area, and IC inside is not completely reset,

and malfunction may occur. To prevent this, functions of POR circuit and LVCC circuit are equipped. To assure the action,
observe the following conditions at power on.

1. Set SDA="H'and SCL ='L' or 'H'
2. Start power source so as to satisfy the recommended conditions of tr, torr, and Vbot for operating POR circuit.

tr

vee Recommended conditions of tg, tor, Vbot
tr torr Vbot
tore 10ms or below| 10ms or longer| 0.3V or below
o : Voot . 100ms or below] 10ms or longer| 0.2V or below

Fig.60 Rise waveform diagram
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3. Set SDA and SCL so as not to become 'Hi-Z'.
When the above conditions 1 and 2 cannot be observed, take the following countermeasures.
a) In the case when the above condition 1 cannot be observed. When SDA becomes 'L' at power on .
—Control SCL and SDA as shown below, to make SCL and SDA, 'H' and 'H'.

i
Vee j tLow 1
SCL E E
SDA : i
After Vcc becomes stabl(% After Vcc becomes stable,:
“ toH  tsu:par > tsu:paT
Fig.61 When SCL="H' and SDA= "L Fig.62 When SCL='L' and SDA='L"

b) In the case when the above condition 2 cannot be observed.
—After power source becomes stable, execute software reset(P11).

¢) In the case when the above conditions 1 and 2 cannot be observed.
—Carry out a), and then carry out b).

@Low voltage malfunction prevention function
LVCC circuit prevents data rewrite action at low power, and prevents wrong write. At LVCC voltage (Typ. =1.2V) or below, it
prevent data rewrite.

@Vcc noise countermeasures
(OBypass capacitor
When noise or surge gets in the power source line, malfunction may occur, therefore, for removing these, it is recommended
to attach a by pass capacitor (0.1uF) between IC Vcc and GND. At that moment, attach it as close to IC as possible.
And, it is also recommended to attach a bypass capacitor between board Vcc and GND.

@Cautions on use

(1)Described numeric values and data are design representative values, and the values are not guaranteed.

(2)We believe that application circuit examples are recommendable, however, in actual use, confirm characteristics further
sufficiently. In the case of use by changing the fixed number of external parts, make your decision with sufficient margin in
consideration of static characteristics and transition characteristics and fluctuations of external parts and our LSI.

(3)Absolute maximum ratings
If the absolute maximum ratings such as impressed voltage and action temperature range and so forth are exceeded, LSI
may be destructed. Do not impress voltage and temperature exceeding the absolute maximum ratings. In the case of fear
exceeding the absolute maximum ratings, take physical safety countermeasures such as fuses, and see to it that conditions
exceeding the absolute maximum ratings should not be impressed to LSI.

(4)GND electric potential
Set the voltage of GND terminal lowest at any action condition. Make sure that each terminal voltage is lower than that of
GND terminal.

(5)Terminal design
In consideration of permissible loss in actual use condition, carry out heat design with sufficient margin.

(6)Terminal to terminal shortcircuit and wrong packaging
When to package LSI onto a board, pay sufficient attention to LSI direction and displacement. Wrong packaging may
destruct LSI. And in the case of shortcircuit between LSI terminals and terminals and power source, terminal and GND
owing to foreign matter, LSI may be destructed.

(7)Use in a strong electromagnetic field may cause malfunction, therefore, evaluate design sufficiently.
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1°C BUS Serial EEPROMSs
BR24S[11[1-W Series

BR24S16-W, BR24S32-W, BR24S64-W, BR24S128-W, BR24S256-W

@Description
BR24SICIO-W series is a serial EEPROM of 1°C BUS interface method.

@Features

+ Completely conforming to the world standard I°C BUS. All controls available by 2 ports of serial clock (SCL) and serial data

(SDA)

Other devices than EEPROM can be connected to the same port, saving microcontroller port.
1.7~5.5V single power source action most suitable for battery use.

FAST MODE 400kHz at 1.7~5.5V

Page write mode useful for initial value write at factory shipment.

Highly reliable connection by Au pad and Au wire.

Auto erase and auto end function at data rewrite.

Low current consumption

At write operation (5V) : 0.5mA (Typ.)
At read operation (5V) :0.2mA (Typ.)
At standby operation (5V) :0.1u A (Typ.)

Write mistake prevention function

Write (write protect) function added

Write mistake prevention function at low voltage
SOP8/SOP-J8/SSOP-B8/TSSOP-B8/MSOP8/TSSOP-B8J/VSONO008X2030 compact package
Data rewrite up to 1,000,000 times
Data kept for 40 years
Noise filter built in SCL / SDA terminal
Shipment data all address FFh

Page write
Number of pages 16Byte 32Byte 64Byte
BR24S32-W BR24S128-W
Product number BR24S16-W
BR24S64-W BR24S256-W
@BR24S series
Capacity | Bitformat | Type | OWETSOUCl  ghpg | Sop.Js | SSOP-BS |TSSOP-BS| MSOP8 TSSOP-B8J ¥ ooN008
voltage X2030
16Kbit 2Kx8 |BR24S16-W | 1.7~5.5V [ ) [ [ ) [ [ )
32Kbit 4Kx8 |BR24S32-W | 1.7~55V [ ) [ [ ° [ [
64Kbit 8Kx8 |BR24S64-W | 1.7~5.5V () ) [ [ ° [
128Kbit | 16Kx8 |BR24S128-W | 1.7~5.5V () ) [ [
256Kbit | 32Kx8 |BR24S256-W | 1.7~5.5V () )
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@Absolute maximum ratings (Ta=25C)

Parameter Symbol Limits unit| @Memory cell characteristics (Ta=25C,Vcc=1.7V~5.5V)
Impressed voltage Vce —0.3~+6.5 \% Limits
B Parameter Unit
450(SOP8) ! Min. Typ. | Max.
450(SOP-J8) z Number of data rewrite 1,000,000 Ti
300(SSOP-B8 « . WYY, - - Imes
Permissible Pd 330(TSSOP Bza T mw e
dissipation ( B8) 2 m Data hold years *1 40 — — Years
310(MSOP8) 5
*1: Not 100% TESTED
310(TSSOP-B8J) =
S00(VSONO0BX2030) - @Recommended operating condition
Storage .
Tstg —65 ~ +125 C — -
temperature range Parameter Symbol Limits Unit
Action ~
Topr 40 ~ 485 e Power source voltage Vcc 1.7~55 v
temperature range Input voltage VN 0~Vcc
Terminal Voltage — —0.3~Vcc+1.0 \Y

* When using at Ta=25°C or higher, 4.5mW(*1,*2) 3.0mW(*3,*7) 3.3mW(*4) 3.1mW(*5,*6) to be

reduced per 1°C

@Electrical characteristics

(Unless otherwise specified, Ta=-40~+85°C, Vcc=1.7~5.5V)

@ Action timing characteristics

(Unless otherwise specified, Ta=-40~+85°C, Vcc=1.7~5.5V)

Limits Limits
Symbol Unit Condition Parameter Symbol Unit
Parameter Min Ty, | Max. Min. | Typ. | Max.
"H" Input Voltage1 Vi 0.7Vee — | Veerro | v SCL Frequency fscL - - 400 kHz
Data clock “High" time tHIGH 0.6 - - Hs
"L" Input Voltagel Vi —0.3 - 0.3Vce \Y
Data clock "Low" time tLOW 1.2 Hs
"L" Output Voltagel VoL - 0.4 v lo1=3.0mA , 2.5V=Vcc =5.5V (SDA) SDA, SCLrise time  *1 R _ o 03 us
“L" Output Voltage2 Vouz - 0.2 V| 10=0.7mA , 1.7V=Vce=2.5V (SDA) SDA, SCL fall time ~ *1 tF — — 0.3 Hs
Input Leakage Current I 1 1 WA | Vim0~Vee Start condition hold time tHD:STA 0.6 us
Start condition setup time tSU:STA 0.6 Hs
Output Leakage Current o -1 - 1 PA | Vour=0~Vcce (SDA)
Vee=5.5V , fsc. =400kHz, tWR=5ms Input data hold time tHD:DAT 0 - - ns
- - 20 Byte Write, Page Write Input data setup time tSU:DAT 100 - — ns
BR24516/32/64-W -
Current consumption lec1 MA ["Vec=5.5V . foc =400kHz, tWR=5 Output data delay time tPD 0.1 - 0.9 Hs
_ - 25 Byte Write, Page Write Output data hold time tDH 0.1 Hs
at action B
BR245128/256-W Stop condition data setup time tSU:STO 0.6 - — Hs
Vee=5.5V , fsci =400kH: "
I _ _ 05 mA e e i Bus release time before transfer start tBUF 12 - - Hs
cc2 : Random read, Current read, Sequential read
VCe=5.5V . SDA - SCL=Vce Internal write cycle time tWR 5 ms
Standby Current Ise - - 2.0 HA ' . " . .
A0, A1, A2=GND, WP=GND Noise removal valid period (SDA,SCL terminal) tl — — 0.1 Hs
ORadiation resistance design is not made. WP hold time tHD:WP 0 _ _ ns
WP setup time tSU:WP 0.1 - - Hs
WP valid time tHIGH:WP 1.0 — — Us
*1: Not 100% TESTED
@Sync data input/output timing
R . .tF  tHIGH
AU aaAA AR A AYAY
tHD:STA_ | _ SUDAT _tLOW _ tHD:DAT DATA(1) DATA(n)
——
SDA SDA D1 | DO \ACK ACK
(Input)
{BUF. tPD tDH TWR
SDA Stop condition
(Output) ﬁ( ><Z WP A R
“—> s
Olnput read at the rise edge of SCL
tSU:WP tHD:WP

OData output in sync with the fall of SCL

Fig.1-(a) Sync data input / output timing

scL
tSUSTAL ..

SDA

SCL

SDA

~.IHD:STA tSUSTO. ..

AR

'\START BIT

Fig.1-(b) Start - stop bit timing

AVAVIVEANIVAS

N\

STOP BIT

DATA(1)
D1

DATA(n)

SDA DO | ACK

ACK

Fig.1-(d) WP timing at write execution

AV AVAVAVAVAVAVAUAWAY

tHIGH:

WP

tWR

—

WP="LOW'".

)rl
DO | ACK \J
WRITE DATA(n) twr
STOP START
CONDITION CONDITION

Fig.1-(c) Write cycle timing

\

is not guaranteed, therefore write it once again.

OBY setting WP "HIGH" in the area, write can be cancelled.
When it is set WP = 'HIGH' during tWR, write is forcibly ended, and data of address under access

Fig.1-(e) WP timing at write cancel
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OAt write execution, in the area from the DO taken clock rise of the first DATA(1), to tWR, set




@®Block diagram

16Kbit~256Kbit EEPROM array | E Vee
*1
11bit
12bit
W 13bit (
14bit
15bit
Adddress Slave - word Data
2
Al _— decoder address register register _zl wP
start| [ stop
*2 |
Az [3 - Control circuit I E scL
L I~
T ACK |_
High voltage Power source E
GND IZ‘ | generating circuit voltage detection *EI SDA

*1

11bit: BR24S16-W
12bit: BR24S32-W
13bit: BR24S64-W
14bit: BR24S128-W
15bit: BR24S256-W

*2 A0, Al, A2= Don’t use: BR24S16-W

@Pin assignment and description

Fig.2 Block diagram

Terminal | Input/ Function
8 | Vee name | Output BR24S16-W BR24532/64/128/256-W
A0 Input Don't use Slave address setting
BR24S16-W 7| WP Al Input Don't use Slave address setting
BR24S32-W A2 Input Don't use Slave address setting
BRa4SeAW GND Ref It f all input / output, OV,
BR24S128-W 6 | scL - eference voltage of all input / output, OV.
BR24S256-W SDA Input/ | Slave and word address,
Output | Serial data input serial data output
GND | 4 5 | SDA A i
SCL Input Serial clock input
WP Input | Write protect terminal
vee - Connect the power source.
@ Characteristic data (The following values are Typ. ones.)
] T T T
=5 7Taf—4?C — = 5 |- Ta=-40°C > Ta=—40°C ———
> Ta=25C — | - 2, o5 5 08 Ta=25°C
> Ta=85C —. L 5 Ta=25C — —- £ oL
T4 4 Tam85C = w Ta=85°C
[} i d [} 2 06 4
< -, < <
[ = [ .
53 T / o3 = v
e SPEG o |~ g =~ S s
> 04
= - - 5 2
5 ‘Y 2 . 2 |see b
Z . Z T - 7 5 T
T 1 a1 - o 02 R
- - SPEC - =
0 0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 7 8
SUPPLY VOLTAGE : Vce[V] SUPPLY VOLTAGE : Vce[V] L OUTPUT CURRENT : I, [mA]
Fig.3 'H'input voltage V4 Fig.4 'L'input voltage V, Fig.5 'L’ output voltage Vo, -lo (Vcc=1.7V)
(A0,A1,A2,SCL,SDA,WP) (A0,A1,A2,SCL,SDA,WP)
1 1.2 12
= = SPEC g SPEC|
2, R - | - . 21 - | om om
2 08 = —
> = =
> £
§ s | Ta=-40°C % 08 i 0.8
P Ta=25C — — - z 4
SPEC 4 =]
§ Ta=85°C — . — 8 0.6 [ Ta=—a0°C T (i 0.6
- < Ta=25°C — —|- = Ta=—40°C ——
> < ]
g 5041 rassc . 20 reasc ——-
= = 5 Q[0
= Ta=85C — . —
S g 02 Eoz2f—
(e
0 = = 0 = -
1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6

L OUTPUT CURRENT : I [mA]

Fig.6 'L' output voltage Vg, -lo (Vcc=2.5V)

SUPPLYVOLTAGE : Vece[V]
Fig.7 Input leak current
(A0,A,A2,SCL,WP)
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SUPPLY VOLTAGE : Vcc[V]
lu Fig.8 Output leak current 1 o(SDA)



@ Characteristic data (The following values are Typ. ones.)

25 35 06
SPEC
, SPEC 3 05 - m om om o
SPEC z .
é 2 z_ 25 2 E
g £ o< 1§04
2515 E< 28
2. | Te=a0c 33 L 2505 Ta=-40°C —|
8g —oro 2 Ta=-40°C 32 Ta=25°C
= Ta=25°C __ __ _ do 15 [, =2 -_—
g1 —g5° o2 Ta=25C  _ __ zZ5 Ta=85°C
s Ta=85C cE =85° 2 o2 =
[ . EE Ta=85°C g = o
33 gs 1 373
o = o
05 x < = = 7
——" 3" s o =2
0 0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vce[V] SUPPLY VOLTAGE : Vcc[V] SUPPLY VOLTAGE : Vcc[V]
Fig.9 Current consumption at WRITE operation Icc1 Fig.10 Current consumption at WRITE operation lccl Fig.11 Current consumption at READ operation lc2
(fscL=400kHz BR24S16/32/64-W) (fsci=400kHz BR245128/256-W) (foc =400kH2)
25 10000 5
SPEC . SPEC
= N =
N ' - = = = = g4
=+ 2 SPEC 3
£ 15 T 100 53
g 5 5 ¢ Ta=-40C ——
& g Ta=-40°C g Ta25°C
3 1| Ta=d0c 3 10 Ta=25C _ Sof Tesc o
5 Ta=25°C — — = e Ta=85°C __ . _| S =
z Ta=85C — . — - g
» 05 3 1 S
0 R e S 01 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vee[V] SUPPLY VOLTAGE : Veo[V] SUPPLY VOLTAGE : Vee[V]
Fig.12 Stanby operation lsg Fig.13 SCL frequency fsc, Fig.14 Data clock High Period tygy
5 50 5.9
= m o om o= om 2
SPEC 5 SPEC 1o
E 4 5 4 - m s m m m E -
: s 22
3 = o 39
' g® 53
= Ta=-40°C 3 Ta=-40°C e 29 o
z Ta=25°C z = Su Ta=-40°C
3 [ Tamsse o IaBC == EF Taz25C .
g —_ 'é Ta=85C _  _ 5% O Tassc
=
- S b oo SPEC
— E - o m om o=
— g
0 2 -0.1
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5
SUPPLY VOLTAGE : Vee[V] SUPPLY VOLTAGE : Vcc[V] SUPPLY VOLTAGE : Vee[V]
Fig.15 Data clock Low Period t oy Fig.16 Start Condition Hold Time t.p . s7a Fig.17 Start Condition Setup Time tsy.sta
50 50 300
b SPEC —
i SPEC £ K
T 0 = m om o m | m o= 50 - m m m m om % 200
£ o o SPEC
o _ W W
= -50 = -50 = 100 - m m = = m
E = 2 e ————— A
o — e e
3 Ta=-40°C 3 2
I -100 _oro Z-100 Lo
< Ta=25C _ _ _ < Tam-40°C 2 Ta=-40°C
x Ta=85°C < e < Ta=25°C
5 -150 - eiso | 187250 —— e S 0| Tam85C
[ 2 Ta=85°C __.__ 2 B
B z z
-200 -200 | 000
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcc[V] SUPPLY VOLTAGE : Vec[V] SUPPLY VOLTAGE : Vcc[V]
Fig.18 Input Data Hold Time typ . par (HIGH) Fig.19 Input Data Hold Time t,p . par(LOW) Fig.20 Input Data Setup Time tg, por(HIGH)
300 4 , 4
3 - Ta=-40C ——— 7 s
E 2 Ta=25°C | _ g | Ta=407C
2 200 5 3 Ta=85°C g 3 Ta=25C _ __ |
5 SPEC g w’l Tessc
= 100 c F
Z % SPEC z SPEC
g —_— 22 2
= o - o = = m m a - o = = = m
@ 0 Ta=-40°C £ <
< o b3
2 Ta=25°C — e a
a =85° 51 S 1
S Lo Ta=85°C 2 2
g 3 —_— 3 -_—
-200 0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vce[V] SUPPLY VOLTAGE : Vec[V] SUPPLY VOLTAGE : Vee[V]
Fig.21 Input Data setup time ts . par(LOW) Fig.22 'L' Data output delay time tpp0 Fig.23 'H' Data output delay time tpp1
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@ Characteristic data (The following values are Typ. ones.)

5
7 \
S o
%, | Ta=—a0c
s Ta=25C — — _
£z Ta=85C _— . _
F5o3
z 0
o
o = 2
ﬁé SPEC
o .
x4
o
w
w
m
0
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vce[V]
Fig.24 BUS open time before transmission tgye

0.6 T

= Ta=-40°C ——

7

2 08 Ta=25C _ | .
25 Ta=85°C L
E& 04
g% = oo~
54 03 \\-%. -
@ = f—
w
24 02
2E SPEC|

& o1

w

0
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vec[V]

Fig.27 Noise reduction efective time t,(SCL L)

SPEC
-

01 [—— Ta=-40°C ——
a=25C — |
a=85C _ . |

|

\
)

B

-04 Z—

WP SET UP TIME : tgy . wplus]

0 1 2 3 4
SUPPLY VOLTAGE : Vcc[V]

o
=

Fig.30 WP setup time tgy. yp

NOISE REDUCTION

6
5 5

g
’: 4
22
SE 3
o ow
w J
29 2
=5 Ta=-40°C

1 Ta=25°C —_——

Ta=85°C —_—
0 |
0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcc[V]
Fig.25 Internal writing cycle time tyg
0.6 T
= Ta=—40°C
2 » Ta=25C — — -
Ta=85°C _.__

S o4 = ]
3 e
& 03 T =+
=
=
g 02
S SPEC
B o1
w

0

0 2 4 6

SUPPLY VOLATGE : Vcc[V]

Fig.28 Noise resuction efecctive time t,(SDA H)

12
£ SPEC
g 1 - om - m | m W
3
a_-::[ 038
w
=
Z 06
g |
=
5 04 Ta=-40°C ——
e Ta=25C — L.
o 02 Ta=85°C .|
2 ||

0

0 1 2 3 4 5 6

SUPPLYVOLTAGE : Vec[V]

Fig.31 WP efective time tygy. we
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NOISE REDUCTION
EFECTIVE TIME : t(SCL H) [us]

NOISE REDUCTION
EFFECTIVE TIME : t(SAD L)[us]

1
SPEC
0.8
Ta=-40°C
06 Ta:2500 —_—
Ta=85°C _ .
0.4
-mk_l.
0.2
0
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vcc[V]
Fig.26 Noise reduction efection time t,(SCL H)

06
05
04
e ]
03 Ta=-40°C
Ta=25C — .
02 F—Ta=85°C T
SPEC

0.1
0

0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vce[V]

Fig.29 Noise reduction efective time t,(SDA L)



@I°C BUS communication
OI*C BUS data communication

I°C BUS data communication starts by start condition input, and ends by stop condition input. Data is always 8bit long, and
acknowledge is always required after each byte.
I°C BUS carries out data transmission with plural devices connected by 2 communication lines of serial data (SDA) and serial
clock (SCL).
Among devices, there are “master” that generates clock and control communication start and end, and “slave” that is
controlled by addresses peculiar to devices.
EEPROM becomes “slave”. And the device that outputs data to bus during data communication is called “transmitter”, and
the device that receives data is called “receiver”.

SDA

SCL

S L I m
START ADDRESS R/W  ACK DATA ACK DATA ACK  STOP
condition condition

Fig.32 Data transfer timing

(OStart condition (start bit recognition)

- Before executing each command, start condition (start bit) where SDA goes from 'HIGH' down to 'LOW' when SCL is 'HIGH' is
necessary.

+ This IC always detects whether SDA and SCL are in start condition (start bit) or not, therefore, unless this condition is satisfied,
any command is executed.

(OStop condition (stop bit recognition)
+ Each command can be ended by SDA rising from 'LOW" to 'HIGH' when stop condition (stop bit), namely, SCL is 'HIGH'

OAcknowledge (ACK) signal

+ This acknowledge (ACK) signal is a software rule to show whether data transfer has been made normally or not. In master
and slave, the device (u -COM at slave address input of write command, read command, and this IC at data output of read
command) at the transmitter (sending) side releases the bus after output of 8bit data.

+ The device (this IC at slave address input of write command, read command, and n -COM at data output of read command)
at the receiver (receiving) side sets SDA 'LOW' during 9 clock cycles, and outputs acknowledge signal (ACK signal) showing
that it has received the 8bit data.

+ This IC, after recognizing start condition and slave address (8bit), outputs acknowledge signal (ACK signal) 'LOW'.

+ Each write action outputs acknowledge signal) (ACK signal) 'LOW', at receiving 8bit data (word address and write data).

+ Each read action outputs 8bit data (read data), and detects acknowledge signal (ACK signal) 'LOW".

+ When acknowledge signal (ACK signal) is detected, and stop condition is not sent from the master (. -COM) side, this IC
continues data output. When acknowledge signal (ACK signal) is not detected, this IC stops data transfer, and recognizes
stop condition (stop bit), and ends read action. And this IC gets in standby status.

ODevice addressing

+ Output slave address after start condition from master.

+ The significant 4 bits of slave address are used for recognizing a device type. The device code of this IC is fixed to '1010'.

- Next slave addresses (A2 A1 A0 --- device address) are for selecting devices, and plural ones can be used on a same bus
according to the number of device addresses.

- The most insignificant bit (R/W --- READ/\WITE) of slave address is used for designating write or read action, and is as
shown below.

Setting R/W to 0 --- write (setting O to word address setting of random read)
Setting R/W to 1 --- read

Maximum number of A0 n vee
Type Slave address
_ connected buses A we
BR24S16-W 1010 P2 P1 PO RW 1 BRI
BR24S32-W,BR24S64-W, . - E Eiiiii‘égww n o
BR24S128-W,BR24S256-W 1010 A2 Al A0 RW 8 BR24S256W
PO~P2 are page select bits. GND E SDA

Note)Up to 1 units of BR24S16-W, and up to 8 units of BR24S32/64/128/256-W can be connected.
Device address is set by 'H' and 'L' of each pin of A0, A1, and A2.
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@ Write Command
OWrite cycle

« Arbitrary data is written to EEPROM. When to write only 1 byte, byte write normally used, and when to write continuous data
of 2 bytes or more, simultaneous write is possible by page write cycle. The maximum number of write bytes is specified per

device of each capacity.

Up to 64 arbitrary bytes can be written. (In the case of BR24S128/256-W)

s w
T R S
A | T
R SLAVE T WORD DATA o
T ADDRESS _ E ADDRESS P
T T T T T 111 T T T T T 71
SDA
LINE 1]|0]1|ola2A1A0 V‘éA WA DO| H
[ I B B B B Ll
R A A A
Note) e Cc C
W K K K
Fig.33 Byte write cycle (BR24S16-W)
s w
T R S
A | T
R SLAVE T 1st WORD 2nd WORD DATA o
T ADDRESS _ E ADDRESS ADDRESS P
oA T 1 T T T 1T 17 TT T 1T 17 TT T 1T 17 *1 As for WA12, BR24S32-W becomes Don't care.
As for WA13, BR24S32/64-W becomes Don't care.
LINE * WAWAWAWA wA| i
Lot UAZIMIA" | ppen i ® D7. i |D° As for WA14, BR24S32/64/128-W becomes Don't care.
R A A A A
Note) 1/ C *1 c [¢ [¢
W K K K K
Fig.34 Byte write cycle (BR24S32/64/128/256-W)
s w
T R S
A | T
R SLAVE T WORD o
T ADDRESS E ADDRESS(n) DATA(n) \DATA(n+15) P
LI LI I I B O B | LI I I O L I | T T T 17T
SDA
LINE 1{o]1]0ja2a1A0 7A V‘gA D7 DO ’7/ Do H
11 1 | N N T T I | | N N Y T I | \\I L1 1 1 1
" RA A A A
Note) 1 C C c c
W K K K
Fig.35 Page write cycle (BR24S16-W)
S w
T R S
A 1 *2 T
R SLAVE T 1st WORD 2nd WORD [e]
T ADDRESS E ADDRESS(n) ADDRESS(n) DATA(n) | DATA(n+31) P
SbA T T T T T *1  As for WA12, BR24S32-W becomes Don't care.
LINE 1{o[1|olaza1aq s AAAA “A o7 DO DO As for WA13, BR24S32/64-W becomes Don't care.
Ll R'A T L1 — L) — e As for WA14, BR24S32/64/128-W becomes Don't care.
Note) lcC e C [o] C [o]
w K K K *2  As for BR24S128/256-W becomes (n+63).

Fig.36 Page write cycle (BR24S32/64/128/256-W)

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

+ By issuing stop bit after 8bit data input, write to memory cell inside starts.

+ When internal write is started, command is not accepted for tWR (5ms at maximum).

+ By page write cycle, the following can be written in bulk: Up to 16 bytes (BR24S16-W)

: Up to 32 bytes (BR24S32-W, BR24S64-W)

: Up to 64 bytes (BR24S128-W, BR24S256-W)
And when data of the maximum bytes or higher is sent, data from the first byte is overwritten.
(Refer to "Internal address increment of "Notes on page write cycle" in P24/32.)

+ As for page write command of BR24S16-W, after page select bit(PS) of slave address is designated arbitrarily, by continuing
data input of 2 bytes or more, the address of insignificant 4 bits is incremented internally, and data up to 16 bytes can be written.
+ As for page write cycle of BR24S32-W and BR24S64-W , after the significant 7 bits (in the case of BR24S32-W) of word address,
or the significant 8 bits (in the case of BR24S64-W) of word address are designated arbitrarily, by continuing data input of 2 bytes
or more, the address of insignificant 5 bits is incremented internally, and data up to 32 bytes can be written.

- As for page write cycle of BR24S128-W and BR24S256-W, after the significant 9 bit (in the case of BR24S128-W) of word
address, or the significant 10bit (in the case of BR24S256-W) of word address are designated arbitrarily, by continuing data input
of 64 bytes or more.

Note) L1 '*2 !

*3 *1 In BR24S16-W, A2 becomes P2
*2 In BR24S16-W, Al becomes P1
110(1]0]|A2ATAQ *3  In BR24S16-W, A0 becomes PO

Fig.37 Difference of slave address each type

23/32



ONotes on write cycle continuous input

At STOP (stop bit)
write starts.

S w
T R
A SLAVE I WORD
R T
T ADDRESS [  ADDRESS(n) DATA(n) DATA(n+15)
TT T T T T T 1T TT T T T 1T TTTT
SDA WAl
LINE 1[o]1]ofpzrirg WA o] o7 Do Do
7
T B I B B I [ A 1\\11111 {
RA A A A : 1Next command
/G c c c | !
W K K K K "
tWR(maximum : 5ms)
Command is not accepted for this
period.
Fig.38  Page write cycle(BR24S16-W)
A oTor cor
S w
A 7 " *1 As for WA12, BR24S32-W becomes Don't care.
soA B ASDRESS & AbORERew) A DRESS) DATA(n) DATA(N+31) As for WA13, BR24S32/64-W becomes Don't care.
LINE T UL LB UL L LB As for WA14, BR24S32/64/128-W becomes Don't care.
1]|o|1]|0p2a1A Lhvabvisvalve V{)A D7 DO / DO 1|of1]o
P N S R R L L (v 110 } I *2  As for BR24S128/256-W becomes (n+63).
zé " A é é é : iNex!cummand
W K K K '

Fig.39

ONotes on page write cycle

List of numbers of page write

Command is not accepted for
this period

Page write cycle(BR24S32/64/128/256-W)

Olnternal address increment
Page write mode (in the case of BR24S16-W)

Number of pages 16Byte 32Byte 64Byte |
WA7 - WA4 i WA3  WA2 WAl WAO
BR24S32-W | BR24S128-W I
Product number | BR24S16-W 0o - 0, 0 0 0 0 D increment
BR24S64-W | BR24S256-W 0 e 0o : o0 0 0 1
|
Th . . 0 - o 0 0 1 0 D
e above numbers are maximum bytes for respective types. Any bytes |
below these can be written. 1 I !
In the case of BR24S256-W, 1 page = 64bytes, but the page write cycle write time is E | E
5ms at maximum for 64byte bulk write. ! |
It does not stand 5ms at maximum X  64byte = 320ms(Max.). OEh 0 - 0 - 1 1 1 0 2
0 o . 1 1 1 1 S
0 - 0, : 0o o0 0 0

Significant bit is fixed.
No digit up

For example, when it is started from address OEh,
therefore, increment is made as below,
OEh—0Fh—00h—01h- - -, which please note.

* OEh---16 in hexadecimal, therefore, 00001110 becomes a binary
number.

OWrite protect (WP) terminal
+ Write protect (WP) function
When WP terminal is set Vcc (H level), data rewrite of all address is prohibited. When it is set GND (L level), data rewrite of all
address is enabled. Be sure to connect this terminal to Vcc or GND, or control it to H level or L level. Do not use it open.
At extremely low voltage at power ON/OFF, by setting the WP terminal 'H', mistake write can be prevented.
During tWR, set the WP terminal always to 'L". If it is set 'H', write is forcibly terminated.
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@®Read Command

ORead cycle

Data of EEPROM is read. In read cycle, there are random read cycle and current read cycle.

Random read cycle is a command to read data by designating address, and is used generally.

Current read cycle is a command to read data of internal address register without designating address, and is used when to
verify just after write cycle. In both the read cycles, sequential read cycle is available, and the next address data can be read

in succession.

s w s
T R T Fé S
A | A T : H 0
R SLAVE T WORD R SLAVE A ATA o It is necessary to input 'H
T APRRESE—F T AID?RIESISEH)I = T L En)l T = to the last ACK.
SDA
LINE 1|o]1|ofp2a10 ""7A "‘g’* 1]0|1[oja2a1ag D7 DO| H
11 1 | N T T N T | 11 | N T T N T |
7 R A A R A A
Note) Ic c e ¢
w K K W K K
Fig.40 Random read cycle (BR24S16-W)
s w s
T : : : :
A save 1 1st WORD 2nd WORD A SLAVE 4 o
T ADDRESS [  ADDRESS(n) ADDRESS(n) T ADDRESS p DATA(n) P
TT TT T T T TT TTr T 171 TT TT TT T T TTT
E&’E AWAWAWA wal *1  As for WA12, BR24S32-W become Don't care.
o] fop2ataol =145 12 11 0 o[ fojpzana {107 bo As for WA13, BR24S32/64-W become Don't care.
[ A A A [ 11 (| As for WA14, R24532/64/128-W become Don't care.
/ RA “ A A R A A
Note) / C c c /C c
W K K W K K

Fig.41 Random read cycle (BR24S32/64/128/256-W)

It is necessary to input 'H'
to the last ACK.

S
T R S
A E T
R SLAVE A o
T ADDRESS D DATA(n) p
T L L L
SDA
LINE 1{o]1|oja2A1a0 D7 DO|
L1 | Y N T |
R A A
Note) /| C C
W K K
Fig.42 Current read cycle
s
T R s
A E T
R SLAVE A o
T ADDRESS D DATA(n) DATA(+x) p
TT TT T T T 171 TT T T T 11
SDA
LINE 1]0] 1|0 A2 A1AQ D7 DO D7 DO H
1 1 | N T T T | 111 1 1 | T |
(1 R A A N A
/C c c c
Note, W K K K K

Fig.43 Sequential read cycle (in the case of current read cycle)

+ In random read cycle, data of designated word address can be read.

+ When the command just before current read cycle is random read cycle, current read cycle (each including sequential read
cycle), data of incremented last read address (n)-th address, i.e., data of the (n+1)-th address is output.
+ When ACK signal 'LOW" after DO is detected, and stop condition is not sent from master (. -COM) side, the next address data

can be read in succession.

+ Read cycle is ended by stop condition where 'H' is input to ACK signal after DO and SDA signal is started at SCL signal 'H'.

* When 'H' is not input to ACK signal after DO, sequential read gets in,
Therefore, read command cycle cannot be ended. When to end read
to ACK signal after DO, and to start SDA at SCL signal 'H'".

and the next data is output.
command cycle, be sure input stop condition to input 'H'

- Sequential read is ended by stop condition where 'H' is input to ACK signal after arbitrary DO and SDA is started at SCL signal

'H'.

T
*1*2 *3

A2A1AQ
L1

Note)

110110

*1 BR24S16-W A2 becomes P2.
*2  BR24S16-W Al becomes P1.
*3 BR24S16-W A0 becomes PO.

Fig.44 Difference of slave address of each type
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@ Software reset

Software reset is executed when to avoid malfunction after power on, and to reset during command input. Software reset has
several kinds, and 3 kids of them are shown in the figure below. (Refer to Fig.45(a), Fig.45(b), Fig.45(c).) In dummy clock
input area, release the SDA bus ('H' by pull up). In dummy clock area, ACK output and read data '0' (both ‘L' level) may be
output from EEPROM, therefore, if 'H' is input forcibly, output may conflict and over current may flow, leading to instantaneous
power failure of system power source or influence upon devices.

Dummy clockx14 Startx2
scLzZzzZA ML 2L Mm@l mal| L/ ¥ Nomarcommand
SDA U U \Normal command

Fig.45-(a) The case of 14 Dummy clock + START + START+ command inpu
Start Dummy clockx9 Start
SCng 1 2 N 8 9 / N \WNormal command
SDA L N L u \Normal command

Fig.45-(b) The case of START+9 Dummy clock + START + command input

Startx9
SCLm 1 2 3 U 7 8 91/ 2 \ Normal command
SDA 22 22 \Normal command
Fig.45-(c) START x 9 + command input * Start command from START input.

@ Acknowledge polling

During internal write, all input commands are ignored, therefore ACK is not sent back. During internal automatic write
execution after write cycle input, next command (slave address) is sent, and if the first ACK signal sends back ‘L', then it
means end of write action, while if it sends back 'H', it means now in writing. By use of acknowledge polling, next command
can be executed without waiting for tWR = 5ms.

When to write continuously, R/W = 0, when to carry out current read cycle after write, slave address R/W = 1 is sent, and if
ACK signal sends back ‘L', then execute word address input and data so forth.

During internal write,

First write jgmmand ACK = HIGH is sent back.
-~ )

S S S

T s Slave A T A

Al  write command | T X address % A slave ¢

R o R H R [address | K

T P T T H

. twr

Second write command
A

—~
S S
T|Slave [A T|slave |A| word [A é s
A C A c C| Dpata T
R |address | K R|address | K| address [K K|lo
R H R L L L|p

: ~
twr & NG

After completion of internal
write, ACK=LOW is sent back,
S0 input next word address and
data in succession.

Fig.46 Case to continuously write by acknowledge polling
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@ WP valid timing (write cancel)

WP is usually fixed to 'H' or 'L', but when WP is used to cancel write cycle and so forth, pay attention to the following WP valid
timing. During write cycle execution, in cancel valid area, by setting WP="H', write cycle can be cancelled. In both byte write
cycle and page write cycle, the area from the first start condition of command to the rise of clock to taken in DO of data(in page
write cycle, the first byte data) is cancel invalid area.

WP input in this area becomes Don't care. Set the setup time to rise of DO taken 100ns or more. The area from the rise of SCL
to take in DO to the end of internal automatic write (tWR) is cancel valid area. And, when it is set WP="H' during tWR, write is
ended forcibly, data of address under access is not guaranteed, therefore, write it once again.(Refer to Fig.47.) After
execution of forced end by WP standby status gets in, so there is no need to wait for tWR (5ms at maximum).

Rlse of DO taken clock

+ Rise of SDA
(D0 \ AcK SDA__DO
Enlarged view Enlarged view

S A A ; S AlsT
sDA [a| e [C| Ve CD7D6D5D4D35;Z)2D1DOCE pata | || T [¢—2R
atess | K| adtess | K k K/ ata i |Kfo|” -

R L L 15 - |L|p |
WP cancel invalid area WP cancel valid area Write forced end

WP

Data is not written. Data not guaranteed

Fig.47 WP valid timing

@Command cancel by start condition and stop condition

During command input, by continuously inputting start condition and stop condition, command can be cancelled. (Refer to Fig.
48.)

However, in ACK output area and during data read, SDA bus may output ‘L', and in this case, start condition and stop
condition cannot be input, so reset is not available. Therefore, execute software reset. And when command is cancelled by
start, stop condition, during random read cycle, sequential read cycle, or current read cycle, internal setting address is not
determined, therefore, it is not possible to carry out current read cycle in succession. When to carry out read cycle in
succession, carry out random read cycle.

SCL

SDA 1 0 1 0

Start condition  Stop condition

Fig.48 Case of cancel by start, stop condition during slave address input
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@1/O peripheral circuit

OPull up resistance of SDA terminal
SDA is NMOS open drain, so requires pull up resistance. As for this resistance value (Rpy), select an appropriate value to this resistance value
from microcontroller V., I, and Vo -lo. characteristics of this IC. If Rpy is large, action frequency is limited. The smaller the Rpy, the larger the
consumption current at action.

OMaximum value of Rpy
The maximum value of Rpy is determined by the following factors.

(1)SDA rise time to be determined by the capacitance (CBUS) of bus line of Rpy and SDA should be tR or below.
And AC timing should be satisfied even when SDA rise time is late.

(2)The bus electric potential ®to be determined by input leak total () of device connected to bus output of 'H' to SDA bus and Rpy should
sufficiently secure the input 'H' level (Viu) of microcontroller and EEPROM including recommended noise margin 0.2Vcc.

Vee — ILIRpy — 0.2Vec = Vi . ) _ o
0.8Vcc—VIH icrocontroller
RpPuU gl—
L

E x.) When Vcc = 3V, I.=10pA, V4 = 0.7Vcc,

from(2) —o<} ~

0.8x3—0.7%3

SDA terminal

RPU <—M8M————
=" 10x10° — IL W -
i Busline
= 300 [kQ] 7 capacity
OMinimum value of Rpy _ cBUS L

The minimum value of Rpy is determined by the following factors.

(1)When IC outputs LOW, it should be satisfied that Voiuax=0.4V and lomax=3mA. Fig.49 /O circuit diagram

Vcc—Vol
——— = loL
RPU

Vcc—VoL

RPU =
loL

(2)VoLmax=0.4V should secure the input ‘L' level (V) of microcontroller and EEPROM including recommended noise margin 0.1Vcc.
Vowmax = V,-0.1 Vee
Ex.) When Vcc= 3V, V0.4V, Io.=3mA, microcontroller, EEPROM V, =0.3Vcc
from(1),

3—0.4
A ST

v

867 [Q]

And Vo=0.4 [V]
V|L:0.3 X3
=0.9 [V]

Therefore, the condition (2) is satisfied.

OPull up resistance of SCL terminal
When SCL control is made at CMOS output port, there is no need, but in the case there is timing where SCL becomes 'Hi-Z', add a pull up
resistance. As for the pull up resistance, one of several kQ ~ several ten kQ is recommended in consideration of drive performance of output
port of microcontroller.

@A0, Al, A2, WP process

OProcess of device address terminals (A0,A1,A2)
Check whether the set device address coincides with device address input sent from the master side or not, and select one among plural
devices connected to a same bus. Connect this terminal to pull up or pull down, or Vcc or GND. And, pins(Don't use PIN) not used as device
address may be set to any of 'H', ‘L', and 'Hi-Z".

Types with Don't use PIN BR24S16/F/FJ/FVIFVTIFVM/FVJI/INUX-W A0, Al, A2

OProcess of WP terminal
WP terminal is the terminal that prohibits and permits write in hardware manner. In 'H' status, only READ is available and WRITE of all address
is prohibited. In the case of ‘L', both are available. In the case of use it as an ROM, it is recommended to connect it to pull up or Vcc. In the case
to use both READ and WRITE, control WP terminal or connect it to pull down or GND.
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@ Cautions on microcontroller connection

ORs
In I’C BUS, it is recommended that SDA port is of open drain input/output. However, when to use CMOS input / output of tri
state to SDA port, insert a series resistance Rs between the pull up resistance Rpu and the SDA terminal of EEPROM. This is
controls over current that occurs when PMOS of the microcontroller and NMOS of EEPROM are turned ON simultaneously. Rs
also plays the role of protection of SDA terminal against surge. Therefore, even when SDA port is open drain input/output, Rs
can be used.

16— ACK ——>!

sc. [ ]
lﬁ

SDA

]
|
1
1
1
1
'H" output of microcontroller:
T
]
|
)
1
1

—

‘L' output of EEPROM

|e—os]

<

Over current flows to SDA line by 'H'

Microcontroller E_E_PROM output of microcontroller and L' output
of EEPROM.
Fig.50 I/O circuit diagram Fig.51 Input/output collision timing

OMaximum value of Rs
The maximum value of Rs is determined by following relations.

(1)SDA rise time to be determined by the capacity (CBUS) of bus line of Rpu and SDA shoulder be tR or below.
And AC timing should be satisfied even when SDA rise time is late.

(2)The bus electric potential @ to be determined by Rpu and Rs the moment when EEPROM outputs 'L' to SDA bus should
sufficiently secure the input 'L' level (Vi) of microcontroller including recommended noise margin 0.1Vcc.

(Vcc—VoL)xRs

<
RPUTRS + VoL+0.1Vcc=Vi

VoL . ViL—VoL—0.1Vcc

p
RS T.1VCC—ViL RPU

]
'
]
'
'

'
-
]

'

'

'

'

] ]
| |
| |
! -'-Busline H ! l-
: capacity CBUS | : Example) When Vcc=3V, ViL=0.3Vcc, VoL=0.4V, RPu=20kQ,
-l l_ | T 77
— | __ 0.3x3—0.4—0.1x3
VL Microcontroller EEPROM from2), Rs < =Sp=e=e=— x 20x10°

Fig.52 I/O circuit diagram

IA

1.67[kR]

OMaximum value of Rs
The minimum value of Rs is determined by over current at bus collision. When over current flows, noises in power source line,
and instantaneous power failure of power source may occur. When allowable over current is defined as |, the following relation
must be satisfied. Determine the allowable current in consideration of impedance of power source line in set and so forth. Set
the over current to EEPROM 10mA or below.

\cc

| : <
| | Rs —
| i L' output
_| 1 1
i ! Rs = #
i Over current I | :L
: D Example) When Vcc=3V, I=10mA
‘H output ! !
| | 3
T
Microcontroller EEPROM
= 300[Q]

Fig.53 I/O circuit diagram
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@1°C BUS input / output circuit

Olnput (A0, A1, A2, SCL, WP)

Fig.54 Input pin circuit diagram

Olnput/Output (SDA)

Fig.55 Input /output pin circuit diagram
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@Notes on power ON
At power on, in IC internal circuit and set, Vcc rises through unstable low voltage area, and IC inside is not completely reset,
and malfunction may occur. To prevent this, functions of POR circuit and LVCC circuit are equipped. To assure the action,
observe the following condition at power on.

1. Set SDA="H"and SCL ='L' or 'H'
2. Start power source so as to satisfy the recommended conditions of tR, tOFF, and Vbot for operating POR circuit.

tR

Ve i Recommended conditions of tR,tOFF Vbot
tR tOFF Vbot

R ' - 10ms or below|10ms or longer| 0.3V or below

o h 100ms or below 10ms or longer| 0.2V or below

3. Set SDA and SCL so as not to become 'Hi-z'. ~ F19:56  Rise waveform diagram
When the above conditions 1 and 2 cannot be observed, take the following countermeasures.
a) In the case when the above conditions 1 cannot be observed. When SDA becomes 'L' at power on .
—Control SCL and SDA as shown below, to make SCL and SDA, 'H' and 'H'.

Vece
tLOW
SCL
SDA
After Ve becomes stable After Vec becomes stable
tDH " tSU:DAT tSU:DAT
Fig.57 When SCL="H' and SDA='"L" Fig.58 When SCL='H' and SDA='L'

b) In the case when the above condition 2 cannot be observed.
—After power source becomes stable, execute software reset(P26).

c¢) In the case when the above conditions 1 and 2 cannot be observed.
—Carry out a), and then carry out b).

@Low voltage malfunction prevention function
LVCC circuit prevents data rewrite action at low power, and prevents wrong write.
At LVCC voltage (Typ. =1.2V) or below, it prevent data rewrite.

@Vcc noise countermeasures
(OBypass capacitor
When noise or surge gets in the power source line, malfunction may occur, therefore, for removing these, it is recommended
to attach a by pass capacitor (0.1uF) between IC Vcc and GND. At that moment, attach it as close to IC as possible.
And, it is also recommended to attach a bypass capacitor between board Vcc and GND.

@Cautions on use

(1)Described numeric values and data are design representative values, and the values are not guaranteed.

(2)We believe that application circuit examples are recommendable, however, in actual use, confirm characteristics further
sufficiently. In the case of use by changing the fixed number of external parts, make your decision with sufficient margin in
consideration of static characteristics and transition characteristics and fluctuations of external parts and our LSI.

(3)Absolute maximum ratings
If the absolute maximum ratings such as impressed voltage and action temperature range and so forth are exceeded, LSI
may be destructed. Do not impress voltage and temperature exceeding the absolute maximum ratings. In the case of fear
exceeding the absolute maximum ratings, take physical safety countermeasures such as fuses, and see to it that
conditions exceeding the absolute maximum ratings should not be impressed to LSI.

(4)GND electric potential
Set the voltage of GND terminal lowest at any action condition. Make sure that each terminal voltage is lower than that of
GND terminal.

(5)Terminal design
In consideration of permissible loss in actual use condition, carry out heat design with sufficient margin.

(6)Terminal to terminal shortcircuit and wrong packaging
When to package LSI onto a board, pay sufficient attention to LSI direction and displacement. Wrong packaging may
destruct LSI. And in the case of shortcircuit between LSI terminals and terminals and power source, terminal and GND
owing to foreign matter, LSI may be destructed.

(7)Use in a strong electromagnetic field may cause malfunction, therefore, evaluate design sufficiently.
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@Selection of order type

B|R 24 S 5

F w E |2

— — ~ ]

ROHM type BUStype Operating Capacity Package  Double cell
name 24 - °C  temperature  01=1K 16=16K F:SOP8
L:-40°C~+85C 02=2K 32=32K FJ:SOP-J8 TR :
S-40°C~+85°C 04=4K  64=64K FV : SSOP-B8 :
08=8K 128=128K FVT:TSSOP-B8
256=256K FVM : MSOP8
e . FVJ: TSSOP-B8J
@Package specifications NUX - VSONO08X2030
SOP8/SOP-J8/SSOP-B/TSSOP-B8/TSSOP-B8J
(External appearance)
SOP8 SOP-J8 SSOP-B8 TSSOP-B8 TSSOP-B8J

6.410.3

30£0.1
MAX 335 include BURR)
4x4

(Unit:mm)

MSOP8

Package specifications
E2 : reel shape emboss taping

reel shape emboss taping

(Package specifications )

Package type Emboss taping

Package quantity | 2500pcs(SOP8/SOP-J8/SSOP-B8ITSSOP-B8J)

3000pcs(TSSOP-B8)

E2

(When the reel is gripped by the left hand,
and the tape is pulled out by the right hand,
No.1 pin of the product is at the left top.)

Package direction

=\
O O 00O O0O0OO0OO0O0O0OOO0OO0O0O0Oo

Pulling side

p Reel Pin No.1

S%For ordering, specify a number of multiples of the package quantity.

(External appearance)

(Package specifications )

29+0.1 -
b Package type Emboss taping
%
& Package quantity | 3000pcs
. Lotesgss Package direction | TR o
& o Pulling side
Sl T 0.22 1388 (When the reel is gripped by the left hand,
© EE 0%5 BIomss] and the tape is pulled out by the right hand, .
g No.1 pin of the product is at the right top.) Pin No.1
(Unit:mm) . . . ) )
S¢For ordering, specify a number of multiples of the package quantity.
VSONO008X2030

(External appearance)

(Package specifications )

Package type Emboss taping e
Package quantity | 4000pcs
Package direction [ TR

(When the reel is gripped by the left hand,
and the tape is pulled out by the right hand,
No.1 pin of the product is at the right top.)

(Unit:mm)

Pulling side
Reel —_—

Pin No.1

% For ordering, specify a number of multiples of the package quantity.
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level
of reliability and the malfunction of which would directly endanger human life (such as medical
instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers
and other safety devices), please be sure to consult with our sales representative in advance.

It is our top priority to supply products with the utmost quality and reliability. However, there is always a chance
of failure due to unexpected factors. Therefore, please take into account the derating characteristics and allow
for sufficient safety features, such as extra margin, anti-flammability, and fail-safe measures when designing in
order to prevent possible accidents that may result in bodily harm or fire caused by component failure. ROHM
cannot be held responsible for any damages arising from the use of the products under conditions out of the
range of the specifications or due to non-compliance with the NOTES specified in this catalog.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact your nearest sales office.

ROHM Customer Support System THE AMERICAS / EUROPE / ASIA / JAPAN

www.rohm.com Contact us : webmaster@ rohm.co. jp

TEL:+81-75-311-2121
FAX : +81-75-315-0172
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

ROHM Semiconductor:
BR24L08FVT-WE2 BR24S256FJ-WE2 BR24LO1AFVT-WE2 BR24L32FVT-WE2 BR24S128FVT-WE2 BR24L64FJ-

WE2 BR24L16FVT-WE2 BR24L04FVT-WE2
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O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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