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BR24GOMNOO-3A Series
#BR24G01-3A, #BR24G02-3A, #BR24G04-3A, #BR24G08-3A, #BR2 3A,
#BR24G32-3A, #BR24G64-3A, BR24G128-3A, BR24G256-3A, #BR24G512-3A,
#BR24G1M-3A

% :BR24G01/02/04/08/16/32/64/512/1M-3A are model, the description matters are target alkspécifications of the
model under development. aN

ble cell structure provides a
the boundaries of reliability

ROHM's series of serial EEPROMs represent the highest level of reliability onthe market. A
failsafe method of data reliability, while a double reset function prevents data mi
to the limit.

4-3A, BR24G08-3A,
A BR24G64-3A, BR24G128-3A,
\, BR24G1M-3A
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BR24GOMO0O-3A Series Technical Note

I°C BUS Serial EEPROMs

BR24GOMO0O-3A Series
BR24G01-3A, BR24G02-3A, BR24G04-3A, BR24G08-3A, BR24G16-3A, BR24G32-3A,
BR24G64-3A, BR24G128-3A, BR24G256-3A, BR24G512-3A, BR24G1M-3A

@ Description
BR24G[II-3A series is a serial EEPROM of I°C BUS interface method

@Features
= 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 po
1.7V~5.5V single power source action most suitable for battery use
1.7V~5.5V wide limit of action voltage, possible 1MHz action

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

+ Auto erase and auto end function at data write

* Low current consumption

+ Write mistake prevention function

Write (write protect) function added
Write mistake prevention function at low voltage

+ DIP-T8/SOP8/SOP-J8/SSOP-B8/TSSOP-B8/TSSOP-B8J/MSOP8/VSQ

+ 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

8X2030 v

0

@®BR24G series

Capacity | Bit format Type PONCT SOUICE) pyp.1g /807/8 SOP-J8 %P% T%SOP—BB TSSOP-BSJ | MSOPg | ' oonoo®
Voltage X2030
1Kbit | 128x8 |BR24G01-3A |17~55V| % | | ¥\ ¥* * /| / % * * *
2Kbit | 256x8 |BR24G02-3A |1.7~55V | ¥ \# * */ |/ * * * *
4Kbit | 512x8 |BR24G04-3A | 1.7~55V | ¥ * * ¥ %* %* ¥ ¥
8Kbit 1Kx8 |BR24G08-3A | 1.7~55V ) % ~ % *— % * * * *
16Kbit | 2Kx8 |BR24G16-3A |17~55V | Y |\ ¥ | K | — % * ¥ ¥ ¥
32Kbit | 4Kx8 |BR24G32-3A |1.7~85Y| * || | & ¥* * * ¥ ¥ ¥
64Kbit | 8Kx8 |BR24GB4-3A |17458V| * /| / % %* ¥ ¥ ¥ ¥ ¥
128Kbit | 16Kx8 |BR24G128-3A |17~55v| @/ |7 @ o/ o o o ) o
256Kbit | 32Kx8 |BR24G256-3A {1.7~55V| & @ | @ D D
512Kbit | 64Kx8 |BR24G512-3A | 17550/ % ¥ * ¥ *
1024Kbit| 128Kx8 |BR24GIM-3A | 1.7~55V | & * *
¥ :Developing
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BR24GOMO0O-3A Series

Technical Note

@ Absolute maximum ratings (Ta=25°C)

@®Memory cell characteristics (Ta=25°C, Vcc=1.7~5.5V)

Parameter symbol Limits Unit
0.3~ Limits
Impressed voltage Vee o.i +6.5 \% Parameter - Unit
450 (SOP8) Min. Typ. Max
*2 * .
450 (SOP-J8) . Number of data rewrite times ™ 1,000,000 - - Times
300 (SSOP-B8) Data hold ,1 2 v
E ata hold years - - ears
Permissible o 330 (TSSOP-B8) ™ W Y
dissipation 310 (TSSOP-B8J) ™ " Not 100% TESTED
310 (MSOP8) ®
300 (VSON008X2030) 7
800 (DIP-T8) ) . y/>
Storage temperature range Totg 65~+150 c @ Recommended operating conditiopis
Action temperature range Topr —40~+85 _ °c Parameter Symbol Limits Unit
Terminal voltage - —0.3~Vce+1.0” v b " v 17~55
Junction Temperature "*° Tjmax 150 °c Ower source voltage ce : : Vv
When using at Ta=25°C or higher, 8.0mW (*8), 4.5mW(*1,*2), Input voltage % 0~Vce
3.0mW(*3,*7), 3.3mW(*4), 3.1mW (*5, *6) to be reduced per 1°C.
*9 The Max value of Terminal Voltage is not over 6.5V. When the pulse width is 50ns or less,
the Min value of Terminal Voltage is not under -1.0V. (BR24G16/32/64/128/256/512/1M-3A)
the Min value of Terminal Voltage is not under -0.8V. (BR24G01/02/04/08-3A)
*10 Junction temperature at the storage condition.
@cElectrical characteristics < AC OPERATING CHARACTERISTIC
. g i ifi R ~ O - ~
(Unless otherwise specified, Ta=—40~+85°C, VCC=1.7~5.5V) (Unless otherwise specified, Ta=—40~+85"C, VCE=1.7~5.5V)
Limits Limit .
Parameter Symbol - Unit Conditions rameter Symbol - Unit
Min. Typ. Max. Min. Typ. Max.
“H” input voltage 1 Vi 0.7Vce - Vee+1.0 \Y SCL freqy{ncy fSCL - - 1000 kHz
“L” input voltage 1 Vi —0.3" - 0.3Vee \ Data (}{ck “HI{H“ time lHIGlj/\ 0.3 - - us
“L” output voltage 1 Vou - - 0.4 V. |101=3.0mA, 2.5V=Vcc=5.5V (SDA) Data Bbqg “Low%e tLQW 0.5 - - us
“L” output voltage 2 Vo2 - — 0.2 vV |loi=0.7mA, 1.7V=Vec<2.5V (SDA) SDA and SChJise time /1 — — 012 | us
Input leak current Iu —1 — 1 YA | Vin=0~Vcc SDA and SCL falltime 1 1F;/ — - 0.12 us
Output leak current o —1 - 1 MA [ Vour=0~Vcc (SDA) SDA (OUT) fall time "1 /fz — - 0.12 us
Vce=5.5V,fsc =400kHz, twr=5ms, Start condiition hold time /ﬂ—ID:STA 0.25 — — us
- - 20 mA | Byte write, Page write | dition setup time tSU:STA | 0.25 - - us
BR24G01/02/04/08/16/32/64-3A Input data hold /m R HDDAT o — — is
Vce=5.5V,fsc=400kHz, twr=5mg/ -
) ) Input data S?{Ip time tSU:DAT 50 - - ns
lecy - - 25 mA Byte write, Page write ﬁﬁ/ \ — os
BR24G128/256-3A Output data del .ll tPD 0.05 . us
Vce=5.5V,fscL=400kHz, twr=5ms, Outpytdata pdiatime ) | tOH 005 - - us
— — 45 mA Byte write, Page write Stop%sqd}'uon setup time/ / tSU:STO | 0.25 - - us
Current consumption BR24G512/1M-3A Bus release time before/ransffr start tBUF 0.5 - - us
at action Vee=5.5V,fsci=1MHz Internal write cycle lin}é tWR — — 5 ms
_ _ o 5*1 mA Random read, current read, Noise removal valig! perioq'(SDA. SCL terminal) tl - - 0.05 us
' sequennal read WP hold time. tHD:WP 1.0 - - us
leca BR24G 02/04/08/1 /64-3A WP setup time tsuwp | 0.1 - — us
Vees5.5V fsc=1MHz ~wp vali tHIGHWP | 1.0 - - us
_ _ 20 mA hdom€ad, current read, *1 Not 100% TESTED.
sequeritial read
@AC TIMING CHARACTERISTICS CONDITION
//CC—S 5V, SDA - SI
- - 20 uA A0,A1,A2=GND Parameter Symbol Condition Unit
| \BR24G01/02/04/08/16/32/6411287256-3A————
Standby current Iss Ved=5.5V, Load Capacitance CL 100 pF
— — 3.0 pA AO,AL, SDA and SCL rise time tR 20 ns
\3&4(3512/1 3A SDA and SCL fall time F1 20 ns
ORadiation resistance design is not made. Input Data Level VIL/VIH 0.2Vce/0.8Vee \
*1  When the pulse width is 50ns or less, it is -1.0V. (BR24G16/32/64/1 Input/Output Data Timing Refence Level - 0.3Vce/0.7Vee v
When the pulse width is 50ns or less, it is -0.8V. (BR24G01/02/04/08-3
AvAVAVAVAWAVAVAVLAVAY
DATA(L DATA| e
D1 >< DO \Ac - ack ™
b TWR
; ; ;i 300! 2008
! ] =5
tSU:WP tHD:WP
STOP CONDITION
Fig.1-(d) WP timing at write execution
DATA(L) DATA(n) «
DO \AC ack e 7
— o tHIGH:WP tWR
START CONDITION STOP CONDITION
Fig.1-(b) Start-stop bit timing L B W
_____ WA W AW
_____ T m Fig.1-(e) WP timing at write cancel
Do ACK . 7mi
| |
""" wwrite data ; WR :
(n-thaddress) STOP CONDITION ~ START CONDITION
Fig.1-(c) Write cycle timing
www.rohm.com
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BR24GOMO0O-3A Series

Technical Note

(6] scL

L=T5] spa

@Block diagram
*2
no [} 1Kbit~1024 Kbit EEPROM array | 8] vee
W 'l (
Add i s \worg D
*2 | ress ort ata |
AL decoder [\ gzt address register register ZI wp
Pt ]
START | sToP
*2 |
A2 |3 = Control circuit
1
l T ACK H
GND High voltage, Power source
generating circuit voltage detection
*1 7bit: BR24G01-3A  13bit: BR24G64-3A

8bit: BR24G02-3A
9bit: BR24G04-3A
10bit: BR24G08-3A
11bit: BR24G16-3A
12bit: BR24G32-3A

Fi

14bit: BR24G128-3A
15bit: BR24G256-3A
16bit: BR24G512-3A
17bit: BR24G1M-3A

g.2 Block diagram

@Pin assignment and description

A0 EO BR24G01-3A 8 | Vec
BR24G02-3A
BR24G04-3A
Al E BR24G08-3A wP
BR24G16-3A
BR24G32-3A
A2 E BR24G64-3A E‘ scL
GND E

*2 AO= Don't use : BR24G04/1M-3A
A0, Al=Don't use : BR24G08-3A
A0, Al, A2=Don't use : BR24G16-,

Terminal | Input/ BR24G01-3A | BR24G02-3A | BR24G04-3A | BR24G08-3A |- BR24GT6-3A | BR24G32/63428/756/512-3A | BR24GIM-3A
Name Output
AO Input Slave address setting Don't Lyé * \Sk-lye addres»gettipé Don't use *
Al Input Slave address setting | / D/(n‘t use * Slav%eress setfing
A2 Input Slave address setting / / | Don't uy{* SI}\ge adz)ress setting
GND - Referénce (voltage of all ir{sq;/output, O)(/ /
SDA (I,Tﬁ’ggt Serial data input serial data output
SCL Input Sé;{al clock input
WP Input ite protect termin
Vee — Conn&f\t&e power sourc;/
* Pins not used as device address may be set L', and 'Hi-Z'.
@ Characteristic data (The following values afe
6 | 1 T T
Ta=-40°C !
~ 5 Ta=-40°C s — s 08 Ta=25°C /
% Ta=25"C S 3 Ta=85°C — — =~ 7
4| Tag5C ——= >4 = —- /7
w w | W 0.6 7
g 3 Z 3 = '/ g
= 3 o 0.4 |-SPEG
S 2 \2\2 // i ReV4
5 = L=T_ = * 2 s 7
z 1 s | .| N I
T 3 SFEC ° L =
0 0
1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Voo(V) L OUTPUT CURRENT : I (mA)
Fig.4 'L'input voltage V., Fig.5 'L’ output voltage Vo, ;-lo (Vec=1.7V)
(A0,A1,A2,SCL,SDA,WP)
1.2
SPEQ 2 SPEC
s < 3 1
% :
g [~ E 08
= : E o
= =) =) o —AN°
e ° Ta=-40°C L ° e
5 Fd =25° % .l Tem25C
2 4 Ta=25C o Ta=85C — —|—
= = Ta=85°C — — T~ -
3 2 —— 5 2} —-=F
2 z g R
5 e —
0 o 0 ——
0 1 2 3 4 5 6 1 2 3 4 5 6 0 1 2 3 4 5 6

L OUTPUT CURRENT : I, (mA)

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

SUPPLYVOLTAGE : Vcc(V)
Fig.7 Input leak current I,
(A0,A1,A2,SCL,WP)

SUPPLY VOLTAGE : Vce(V)

Fig.8 Output leak current | o(SDA)

www.rohm.com
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BR24GOOO-3A Series

Technical Note

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

CURRENT CONSUMPTION

PPLY VOLTAGE : Voc(V)

35
25
SPEC 3
= 2 SPEC
8z 25
& 32 Ta=-40°C
g E 15 E £ 2 F Ta:25°C T
£ Ta=—40C  — T S5 Ta=85°C
8¢ Ta=25°C 2¢ Ll -
cE 1} Te85c —=—=x o ’ ]
Z o 9 =4
w = o g
£x 7 1 = P
3% o5 £ Py
L —= 3 0
_ e
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5
SUPPLY VOLTAGE : Voc(V) SUPPLY VOLTAGE : Vee(V)
Fig.9 Current consumption at WRITE operation Ic1 i i i
{fscl=1MHz BR24G01/02/04/08/16/32/64-3A) Fig.10 C”'(';Eltchaiuz"ép;gzg;gzgg;g’mo" lecl
T T 1T 1T T 1 "I T T T T 1
“r % [~ The plan f
2 The plan for 3z e plan for
. . < . .
£ inserting data. § B .| Inserting data.
3 (BR24G01/02/08/16/ 22 (BR24G128/256/512/
5 03 | —
2 32/64-3A) 8g o3| 1M-3A)
Q =
5 o2} — z3
£ £y 02—
< 01 | * 8 =
01 |—
0 | | | | | ‘ ‘ ‘ ‘ ‘
0 1 2 3 4 5 6 0
0 1 2 3 4 5
SUPPLY VOLTAGE : Vee(V) SUPPLY VOLTAGE : Vce(V)
Fig.12 Current consumption at READ operation loc2
(fscl=1MHz BR24G01/02/04/08/16/32/64/-3A)
25 ‘ | ‘ | ‘ 10000
<
% 2|~ The plan for . § 1000 f—
c inserting data. E
g - (BR24G512/1M-3A) - £
3 5
© =
& 1| R 5
Z g
% [
05 | -1 g
N
0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcc(V)
Fig.15 Standby operation lgg
(BR24G512/1M-3A)
T T T T
S 12— The plan for . EANG
= . .
3 inserting data. w
= ooe — E oos
g g
e \9\%
=4
< g
5 ]
[a}

SUPPLY VOLTAGE : Vee(V)

-100

-150

INPUT DATA HOLD TIME : ty sra(ns)

-200

clock Low Period t oy

SUPPLY VOLTAGE : Vee(V)

Fig.21 Input Data Hold Time t,p . par (HIGH)

INPUT DATA HOLD TIME : t,;5 par(ns)

Fig.19 Start Condition Hold Time t,. sra

50
| | | | |
o[~ The plan for
inserting data.
0
-100 |—
-150 |—
(O R N O
0 1 2 3 4 5

SUPPLY VOLTAGE : Vec(V)

Fig.22 Input Data Hold Time t,p . pa(LOW)

CURRENT CONSUMPTION

START CONDITION
SET UP TIME : tSU:STA(us)

AT WRITING : Iec1(mA)

INPUT DATA SET UP TIME : tg. par(ns)

The plan for —
inserting data.
(BR24G512/1M-3A)

Fig

(fStl=1MHz BR24G512/1M-3A)

SPEC

Ta=-40°C
=25°C
Ta=85°C

06 —

04

0.2

09 |—

0.7

05

03

0.1

The plan for
inserting data.

0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vec(V)

Fig.17 Data clock High Period t,qy

The plan for
| inserting data.

SUPPLY VOLTAGE : Vec(V)

Fig.20 Start Condition Setup Time tgy.gra

300

20

3

100

-100

-200

L The plan for ]
inserting data.

SUPPLY VOLTAGE : Vee(V)

Fig.23 Input Data Setup Time tg; par(HIGH)

www.rohm.com
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BR24GOOO-3A Series

Technical Note

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

20
g
i)
< 15
w
=
=
%z 10
)
w
[}
pud
£ 05
[a}
=
2
E oo
E o
(o]

@

3

x

j 15
wz
=]
@ 1
z &
w
gz
oz
n <
oo .
2E 05

w

4

2

w 0

o

Fig.28 BUS open timebeft)/et‘an/—sw\;&v}m
0.6

. The plan for
inserting data.

SUPPLY VOLTAGE : Vee(V)

Fig25 'L' Data output delay time tpp0

| The plan for
inserting data.

SUPPLY VOLTAGE : Vec(V)

- inse

% 05 |-
=
=
z 04
)
652
B‘f 03
w
&=
L E 02
€N\ w
S =
=]
Zo 0.1
w
w
w

The plan for
ng/data.

300
3 T T T ]
¢ 20— The plan for ]
< inserting data.
w100
]
F
5 of- g
s
w
2
E -100 |- g
e | |
5 -200
g 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vec(V)
Fig.24 Input Data setup time tg. par(LOW)
20
g
3 R
% 15 |
3 The plan for
£ inserting data. _
o
=)
I~
& 05 |- .
=z
g
E
g 00 |- -
o
&
- N
& 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vec(V)
Fig.27 Stop condition setup time
t5,:STO
06
T T T T
2 05 | ]
= The plan for
g2 94| inserting data. 1
Ea
SE o3} :
gy
wiE o2} g
2
S =
ZE o1 | :
2
] 0 | | |
0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vec(V)
Fig.30 Noise reduction efection time t,(SCL H)
LT T T T
305 [— —
= The plan for
=z . . —]
§04 inserting data.
e
3 oz |— —
By
g =
w02 [—
o=
= =
goi f— —]
[
w

!

HOLD TIME : tyyp. wplds)
o
>

he plan for
inserting data.

P DATA
o
N

@
2
B
3
F
o Ta=40C _____|
= 06 I Ta25%C
@ Ta=85°C 7]
S o4 |—
=
2
s 0.2 —
w
Z oo
0 1 2 3 4 5 6

SUPPLYVOLTAGE : Vee(V)

Fig.36 WP efective time tyqy . we

SUPPLYVOLTAGE : Vec(V)

Fig.34 WP data hold time tHD:WP

REDUCTION

WP SET UP TIME : tgy. ye(us)

T T T 11

15 | The plan for
inserting data.

0.5

A

! | ! |
3 4 5 6
SUPPLY VOLTAGE : Vce(V)
'H' Data.output delay time tpp1

N

OUTPUT DATA DELAY TIME : tpp(us)

CYCLE TIME : ty

=—40°C
2a=25°C

05 | 1
The plan for
04 |- inserting data. .
03 -
g o2} -
w
=
E o1} ]
g | |
[,
w 0
0 1 2 3 4 5 6

SUPPLY VOLATGE : Vce(V)

Fig.32 Noise resuction efecctive time t,(SDA H)

0.2
CCT T T T T ]

oo I The plan for ]
-1 | inserting data.

-02 | —
-03 | —

-04 |- -

-05 |- —]
I I

-0.6

SUPPLY VOLTAGE : Vce(V)

Fig.35 WP setup time tg . yp
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BR24GOMO0O-3A Series

Technical Note

@ °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

condition

ACK

Fig.37 Data transfer timing

OStart condition (Start bit recognition)

- Before executing each command, start condition (start bit) where SDA goes fron
'HIGH' is necessary.

 This IC always detects whether SDA and SCL are in start condition (start bi
satisfied, any command is executed.

OStop condition (stop bit recongnition)
- Each command can be ended by SDA rising from 'LOW' to 'HIGH' whg

OAcknowledge (ACK) signall

* The device (this IC at slave address input of write co
command) at the receiver (receiving) side sets SDA 'LO

bus according to the number of devi
The most insignificant bit (R/W ---
as shown below.

5ses.
RITE) of slave address is used for designating write or read action, and is

Setting R/ W tQ/0—===---

Type SIa@?s

Maximum number of
Connected buses

BR24G01-3A BR24G02-3A 1/0/1 0 A2 Al A0 RMW 8
BR24G04-3A 14 1 0 A2 AL PO RW 4
BR24GQ8-38/ ¥ 01 0 A2 P1L PO RW 2
BR24E16-3A- 1\0 1 0 P2 P1 PO RMW 1

\;1 0 A2 AL A0 RW 8

BR24G A, BR24G64-3A,
243128-3A,.BR24G256-3A,
R24G512-3A

BR24G1M-3A 1 01 0 A2 AL PO RW 4

PO~P2 are page selectﬁt\)

www.rohm.com
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BR24GOMO0O-3A Series

Technical Note

@®Write Command

OWwrite 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 256 arbitrary bytes can be written.

(In the case of BR24G1M-3A)

4G01-3A becomes Don't care.

24G32-3A becomes Don't care.
24G32/64-3A becomes Don't care.

R24G01-3A becomes Don't care.
Asfor BR24G01/02-3A becomes (n+7)

s w
T R S
A | T
R SLAVE T WORD DATA o
T ADDRESS _ E ADDRESS P
T T T 1T T 17 T T T T T 11
SDA
LINE 1{o[1|oja2a1ag (WA WA b7 DO
L1 1 T I I | [ |
/7 RA A A
Note) 1l C C C
W K K K
Fig.38 Byte write cycle (BR24G01/02/04/08/16-3A)
S w
T R S
A 1 T
R SLAVE T 1st WORD 2nd WORD DATA o
T ADDRESS _E ADDRESS ADDRESS P
T 1 T T T 1T 1T T71 T T T 1T 1T T71 T T T T T 171
SDA
LINE AWAWAWAWA wA
1|0|1|0[A2A1A0 15 14 13 12 11 o] [P7
11 1 [ 1 T I I | [ |
/7 RA . A A
Note) 1 C 1 ¢ [
W K K K
Fig.39 Byte write cycle (BR24G32/64/128/256/512/1M -3A)
s w
T R
A |
R SLAVE T WORD
T ADDRESS E ADDRESS(n) DATA(n)
L T T T 1T
SDA
LINE 1]0|1]ola2A140 A WAL o7 Do
0 0 11 1 Y N T T T I N Y I T I |
RA A
Note) 1c ™ [¢]
w K K

Fig.40 Page write cycle (BR24G01/02/04/08/16-

w

SLAVE
ADDRESS

1stWORD
ADDRESS(n)

HD >0

R
I
T
E

2nd WORD
ADDRESS(n)

\TA(n)

As’for WA12, BR24G32-3A becomes Don't care.
s for WA13, BR24G32/64-3A becomes Don't care.
As for WA14, BR24G32/64/128-3A becomes Don't care.

T TT T T T 1T
SDA

LINE wawa wawa wa

2 ALA0
15 14 13 12 11
11 1 [ |

1|of1|0

7T T L L
//W‘Vm\\ .
L 1A 1\ 1 U Y I I I |

As for WA15, BR24G32/64/128/256-3A becomes Don't care.

As for BR24G128/256-3A becomes (n+63)

oo
Note) *

=0 >
0>

R
s
w
Fig.41 Page write cycl

Note)

(

A
Cc
K

24G32/64/1

UL
A2AIR

/256/512/1M -3A)

As for BR24G128/256-3A becomes (n+127)
As for BR24G128/256-3A becomes (n+255)

In BR24G16-3A, A2 becomes P2.
In BR24G08/16-3A, Al becomes P1.
In BR24G04/08/16/1M-3A A0 becomes PO.

www.rohm.com
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- During internal write execution, all input commands are ignored, therefore ACK is not sent back.
- 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 8Byte (BR24G01-3A, BR24G02-3A)
Up to 16Byte (BR24G04-3A, BR24G08-3A, B
Up to 32Byte (BR24G32-3A, BR24G64-34
Up to 64Byte (BR24G128-3A, BR24G25
Up to 128Byte (BR24G512 -3A)
Up to 256Byte (BR24G1M-3A)

4G16-3A)

BR24G16-3A) of slave address are designated arbitrarily, by eonti
bits is incremented internally, and data up to 16 bytes can hé written.

X after the significant 9 bits of word address are designated arbitrarily, by continuing data
gss of insignificant 7 bitsisincremented internally, and data up to 128 bytes can be written.

arbitrarily, by continuing data input 0 s of/more, the address of insignificant 8 bits is incremented internally, and data up to

256 bytes can be written.

byt
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ONotes on page write cycle

List of numbers of page write

Number of
Pages 8Byte 16Byte 32Byte 64Byte 128Byte 256Byte
BR24G04-3A
Product BR24G01-3A BR24G32-3A BR24G128-3A
b BR24G08-3A BR24G512-3A BR24G1M-3A
number BR24G02-3A BR24G16-3A BR24G64-3A BR24G256-3A

The above numbers are maximum bytes for respective types.
Any bytes below these can be written.

In the case BR24G256-3A, 1 page=64bytes, but the page
write cycle time is 5ms at maximum for 64byte bulk write.
It does not stand 5ms at maximum X 64byte=320ms(Max.)

Olnternal address increment
Page write mode (in the case of BR24G16-3A)

WA7 ------ wA4! WA3 wA2 WAT WAO

0 ------ 0.0 0 0 0
0 ------ 0 0 0 0 1 Increment

0 0 1 0 2

|
!
0 ------ oi
b 5
: ! i
|
0 ------ ol1 110 -
OEh
0 ------ ort1 1 1 1 %
0 ------ {0lo o o o<

Significant bit is fixed.
No digit up

Owrite protect (WP) terminal
 Write protect (WP) function
When WP terminal is set Vcc (H level), data

At extremely low voltage at power OX / OFF, by setting the WP terminal 'H', mistake write can be prevented.

www.rohm.com _ 10/20 2012.2 - Rev.C
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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 R S
A | A E T
R SLAVE T WORD R SLAVE A o
ADDRESS _E ADDRESS(n) T ADDRESS D DATA(n) P
T T T T T 11T T T rrrrr
SDA
LINE t|o[1fol2ang WA VEA 1|o|1|ola2a1ag D7 DO *1  Asfor WA7,BR ¥-3A become Don't care.
11 1 | N I | 11 | N T T I I |
7 RA A R A A
Note) 1 C C /cC c
W K K W K

Fig.43 Random read cycle (BR24G01/02/04/08/16-3A)

S w S
T R T R S
A siave L 1st WORD 2nd WORD A SlAvE & o
R T R A o
T ADDRESS | ADDRESS(n) ADDRESS (n) T ADDRESS p DATA(n) p
DA N N \'NA T rrrTTe *1/As fér WA12, BR24G32-3A become Don't Cre.
LINE o] |oheama]  fravawaaun o 1ol {olazand | |07 o AS for WA13, BR24G32/64-3A become Don't care.
11 1 | T T T T | | T T T T | 11 | T T T T | ) 3A become Don't care
A RA N A A R A . 4G32/64/128/256-3A become Don't care.
Note) / C C C / C
W K W K
Fig.44 Random read cycle (BR24G32/64/128/256/512/1M-3A)
s
T R S
A E T
R SLAVE A o
T ADDRESS D DATA(n) p
LI L
SDA
LINE 1[{0]11|0A2A1AQ D7 DO
11 | N T I |
A RA é
Not 1cC
ote) WK K
Fig.45 Current read cycle
s "
A E
R SLAVE A
T ADDRESS D DATA(n) N DATA(n+x P
TT TTTTTTT /TT T T\T TTTTTTT
SDA
LINE 1|0 1]0]A2 A1AQ D7 DO /Z ) D7 DO H
L1 L1114 L bt A AT T
f R A A
Note) ﬁ E E
current read cycle)
+ In random read cycle, data of designated word a be read
When the command jus] dom tead cycle, current read cycle (each including sequential read cycle), data of

g (n+1)-th address is output.
» When ACK signal 'LO ondition is not sent from master (¢ -COM) side, the next address data can be

read in succession.

o1 12 |*3 *1 In BR24G16-3A, A2 becomes P2.
*2 In BR24G08/16-3A, Al becomes P1.
A2A1AO *3 In BR24G08/16/1M-3A, 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.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

SCLZZZA | T1l_[2 N lm
SDA U L[ 1

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

Start Dummy clock X 9 Start
set zzzzzzza 1 | nl 121 ¥ sl s L
SDA I_ 2 2 |_

Fig.48-(b) The case of START +9 dummy clocl

Startx 9

\Normal.gommand

X Start command from START input.

@ Acknowledge polling

During internal write execution, all input commgands are ignored, therefore ACK is not sent back. During internal automatic write execution

after write cycle input, next command (giave first ACK signal sends back ‘L', then it means end of write action,
while if it sends back 'H', it means ng riting. By uge of acknowledge polting, next command can be executed without waiting for tWR =
5ms.

During internal write,
ACK = HIGH is sent back.

Slave

IXO>
IXO>

address address

A
S S S
T ) T T | slave
A rite\gommand | o A
R P R
T T

—20>—W0

WR

Second write command
A

—~
S S
\T\Slave é T | Slave é Word é é -?
A K A K K Data K|o
R ress | R|address | |*| address L L|p
[ T

WR —

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. The area from the rise of SCL to take in DO to input the stop conditiph.s cancel valid area. And,

after execution of forced end by WP, standby status gets in.

Rlse of DO taken clock

DO ACK SDA DO

Enlarged view

S T
T A A A,
SDA A Save | C [Wod | ¢ |D7|D6|D5|D4 D3P2 D1(DO| c}
R faddress K laddress | K K
A L L | L . /
] WP cancel invalid area WP cancel Valid M lig'area
WP |~ N SO y
ais written.

Fig.50 WP vdlid timing
@ Command cancel by start condition and stop condition

During command input, by continuously inputting start condition\and stop condition, co can be cancelled. (Fig.51)

SCL

SDA _§ \Dw 1 0

Start condition ~ Stop condition

Fig.51 Case, of cancel by start, stop condition during slave address input
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@1/0 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.
(DSDA rise time to be determined by the capacitance (CBUS) of bus line of Rey and SDA should be tR of bejow.
And AC timing should be satisfied even when SDA rise time is late.

Vce-ILRPu—0.2 Ve 2 VIH

RPU < O.8VcI(L:—V|H
Ex.) Vcc =3V IL.=10pA VIH=0.7 Vcc
from®@
RPU < O.8><3—O:67><3
10x10
< 300 k@I
O Minimum value of Rpy

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

When IC outputs LOW, it should be satisfied that Vowax=0.4V a almax=3MA.

Vcc—VoL
—_—— é loL
RPU

Vcc—VoL

RPU =
loL

@VoLmax= should secure the input 'L' level (v ficrocontre j ¢luding recommended noise margin 0.1Vcc.
Vowmax = ViL—0.1 Vce
Ex.) Vcc =3V, VoL=0.4V. loL53

antraller, EEPROM V, =0.3Vcc

fr0m® RPU ; 3—0.4
= 867 RI
And VoL=0.4 [V]

ViL=0.3x 3

www.rohm.com
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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 using 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 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.

ACK

[%2]
(@)
—

SDA

'H' output of microcontroller

<}

Microcontroller EEPROM

|
|
|
|
|
|
|
|

Fig.53 I/O circuit diagram

OMaximum value of Rs
The maximum value of Rs is determined by the following relatiol
(MDSDA rise time to be determined by the capacity (CBUS) of bis lifie of Rpu and 8DA shouid_be tR orbelow.

And AC timing should be satisfied even when SDA rise tim

@The bus electric potential @o be determined by Rpu and Rs\the moment n EEPROM) outputs 'L' to SDA bus sufficiently secure

the input 'L' level (V,.) of microcontroller including recommended noise margin 0.1Vcc.

+ VoL+0.1Vcc=ViL

ViL—VoL-0.1Vcc

' Rs = 1.1Vce-Vio RPU
; loL
i Busline Ex.)Vcc=3V ViL=0.3Vcc VoL=0.4V Rru=20kQ
{ capacity
7I7CBUS
0.3x3—0.4—0.1x3
< 3
RS = = 1x3—03x3 < 20x10
< 1.67[kQ]

Vcc
Rs

A

Rs Vcc

v

Over current |

Ex.) VCC=3V, [=10mA

'H' output 3
Rs 2 —————b
---------- 10x10
Microcontroller EEPROM
= 300[Q]
Fig.56 1/O circuit diagram
www.rohm.com 15/20 2012.2 - Rev.C
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@1°C BUS input / output circuit

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

%

Fig.57 Input pin circuit diagram &
Olnput / output (SDA)
X

Fig.58 Input / output piireircuit diag
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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
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 tg, torr, @and Vbot for operating POR circuit.

R
Vee AR Recommended conditions of tR, tOFF,Vbot
tR tOFF Vbot
. OFF ot 10ms or below 10ms or I;Gg(;( 0.3V or below
0 ! 100 or below 10msp(lar§er 0.2V or below

Fig.59 Rise waveform diagram

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’
—Control SCL and SDA as shown below, to make SCL and SDA, 'H' and 'H'.

J tow [ I
scL

SDA

Aftervoo hecomesistahlei

"iDH tSUDAT

Fig.60 When SCL="H" and SDA="L’ Fig.61 n SCL="L" and

—Carry out a), and then carry out b).

@ Low voltage malfunction prevention function
LVCC circuit prevents data rewrite action at low pg prev
rewrite.

nts wrong write. At LVCC voltage (Typ. =1.2V) or below, it prevent data

@\V/cc noise countermeasures
OBypass capacitor
When noise or surge gets in the power source line, malf

ction may occur, therefore, for removing these, it is recommended to attach a by
pass capacitor (0.1pF) between IC Vcc and GND. At
And, it is also recommended te-attach a bypass capacitor b

1at moment, attach it as close to IC as possible.
etween.board Vcc and GND.

@ Cautions on use

If the absolute.maximum ratings such\as impressed voltage and action temperature range and so forth are exceeded, LSI may be
tNmpress voltage and te ature exceeding the absolute maximum ratings. In the case of fear exceeding the absolute

(4) GND electric potential
Set the voltage of GND terminal low

(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, LS| may be
destructed.

(7) Use in a strong electromagnetic field may cause malfunction, therefore, evaluate design sufficiently.

st at any action condition. Make sure that each terminal voltage is lower than that of GND terminal.
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@Order part number

BIR||2|4]||G

5 F Al|lG|T|E

—

| — r

100% Sn

ROHMtype BUStype Operating Capacity Package Revision
name 24 - 1°C  temperature/ 01=1K  64=64K Blank :DIP-T8
Power source 02=2K  128=128K F :SOP8  Process Code alogen free
Voltage 04=4K 256=256K FJ :SOP-J8
G:-40°C~+85°C/ 08=8K  512=512K FV  :SSOP-B8
1.7V~5.5V 16=16K 1M=1024K FVT :TSSOP-B8 A o
) 32=32K FVJ :TSSOP-B8J ackage specifications
White Reel EVM : MSOPS - reel shape emboss taping
NUX : VSON008X2030 el shape emboss taping

@Package specifications

DIP-T8

A

9.3+0.3

6.510.3

7.62

<Package specifications>

Tube

2000pcs

Direction pf pr9¢(ucts is ﬁxed/iﬁ a pgntainer tube

Container
Quantity
Direction of feed

]
3,
o | | / L
g | i
E | 1 J* o301
o o_150
) |254 J| 05101 ot
(Unit : mm) *Order quantity needs to be multiple of the minimum quantity.
SoPs8 \\ / /
S0 f%pe\and I%éel\inforﬁmm{
(MAX 5,35 include BURR) ’_\'(ape\ Embossed-carrier tape
e 768 Quantlty | 2500pcs
HHHAH :
© o~ - .
g % O /gflrfeed The direction is the 1pin of product is at the upper left when you hold
FH 8 e left hand and you pull out the tape con the right hand )
23 4
0595 o1 Y ‘ R
- _J 017 g5 o 0 o o0 0o o0 0 o0 o0 o0 o0 o o o0 o0 o
s \ ‘ 7
\ . / Direction of feed \
1pin — >
Reel * Order quantity needs to be multiple of the minimum quantity.
SOP-J8
502 <Tape and Reel information>
( 25 include BURR) o Tape Embossed carrier tape
4#72 :
SN T -4 Quantity | 2500pcs
tHHH - Ez
<. 3 irecti
a 2 o g c[))fl;zc;t(ljon The direction is the 1pin of product is at the upper left when you hold
@ - T Ll ° ( reel on the left hand and you pull out the tape on the right hand )
7
2 3 4
0545 [ o204 Y 1 R
B4 o 0O 0 000 o0 0O o0 o0 C o0 o0 o0 o0 o0
g
54—
E ’ 4240, 7
s - \ ‘ / Direction of feed \
E o1 N 1pin =
{Unit : mm) Reel * Order quantity needs to be multiple of the minimum quantity.
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SSOP-B8
30102 <Tape and Resl information>
THAX 235 ncude BURR] :
8 7 8 3 n Tape Embossed carrier tape
HEHA i Quantity | 2500pcs
_— E2
Direction o ! .

oy of feed The direction is the 1pin of product is at the upper Jéft when you hold
3 3 reel on the left hand and you pull out the tape on/the right hand
<<

S

i

\
O O 0O O 0 0O 0O 00 Yo NO O O O

\ v\ Direction-of fee:
1p|n
(Unit : mm) Reel * Opder quéantity needs to be multiple of the minimun quéntity.

115201

0.1

TSSOP-B8
<Tape and Reel inhrméioné
3.040.1
(MAX 3.35 include BURR) e Tape Em bossed\ea\rrierhpg
8 7 &5
H H H H J Quantity 3000pcs
Directi B2
S irection The direction is the 1pin ofproduct’ the dpper left when you hold
3y of feed . )
< onthe left r7md\and you pull out the tape on the right hand
—7 l 3
Lo/ O O o/ X ]O O O O O
T I T
g = %E‘\/%EP/%E' =R
A g + = —_ = = —_ / —_ =
P It = —_ % = ] /= —_ =
g EE] \ P
g . 10245888 wrogEm) \7\/ Direction of feed '
085 | | \ 1pin —_—
(Unit :m ler quantity needs to be multiple of the minimum quantity.

TSSOP-B8J yan \
0101 /4 qﬁ&and—Reel—lnh@atlow

3.
(MAX 3,95 inchade BURR)
" 7 8 8] ¢ Embgéed carrier tape
H Q Q Q = Quantlty 2500pcs
Direct E2
5 3 of"feedm" The direction Is the 1pin of product Is at the upper left when yau hold
-] ] real on the left hand and you pull out the tape on the right hand )
B A | R
O o] o] O o] O o] o] O o]
] de bl |de BliE* Bl |g* E |g* E
= /= = /= / =] / =] /
o O 8| 4 = / = Bl |5 = |4 =
= / = 9 [ / [ / [ /
1 LN Lpin/ Direction of foed '
_
{Unlt : mm} Real +Ordar quantity needs to be multiple of the minimum quantity,
<Tape and Resl Information:
(mxu:' |mu1 EURR) Tapa Embessed carrier tape
- 53: 2 8 Quantity | 3000pcs
HiHE g F -
s y < Dirsction
3 i =} of fead The direction Is the 1pin of product ks at the upper right when you hokl
[ e reel on the left hand and you pull out the tape on the right hand )
1 224
% 1PIN MARK 1pin
0.145 180 1 l Vad
0476 2% Q | | Q | Q7 O | 9] 0
i alalels] alalels] aleiaL g alsizis} aisigis}
.,I Tl ozt
5 8 mjEjugE mjEjugE EjEjuyn EjEjuge OOoO
§ § s ! N ' Direction of fsed '
{Unkt : mm} Real *Order quantity needs to bs multipts of the minimum quantity.
www.rohm.com 19/20 2012.2 - Rev.C

© 2012 ROHM Cao., Ltd. All rights reserved.



BR24GO0O-3A Series

Technical Note

VSONO008X2030

BMAX
|
el

(D]
o
2 o
[l
g

o
o

C0.25

=

0.3£0.1

1.410.1

L.

+0.05
0.25 _0.04

{Unit : mm)

<Tape and Reel information>

Tape Embossed carrier tape
Quantity | 4000pcs
A TR
Direction o . . .
of feed The direction is the 1pin of product is at the er right when you hold
( reel on the left hand and you pull out the t}f?eﬁ%lhe right hand )
1 |
O O O 0O O O O g g o O O
® L] ® ] ]

7

7

1 |nX/

antity needs to be m

Direction o d \
ultiple of the-minimur.guantity.

=
&

www.rohm.com

© 2012 ROHM Cao., Ltd. All rights reserved.

20/20

2012.2 - Rev.C



