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BR24GOMOO-3 Series Technical Note

I°C BUS Serial EEPROMSs

BR24G[OO0O-3 Series

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

@ Description
BR24G[I0-3 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
data(SDA)
= Other devices than EEPROM can be connected to the same port, saving microgo
1.7V~5.5V single power source action most suitable for battery use
1.7V ~5.5V wide limit of action voltage, possible FAST MODE 400KHz actjo
- 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/SOP8G/SOP-J8G/SSOP-B8G/TSSOP-B8G/VSONI8G
- 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

(SCL) and serial

various packag

@®BR24G series

- Power sourc e }8/ VSON08G
Capacity | Bit format Type / /Em SC}P\BG\ SOP-J8G OP-B8G | TSSOP-B8G
Voltag X2030
1Kbit 128x8  |BR24G01-3 | 1.7~85V] @\ ° ° ) ) )
2Kbit | 2568 |BR24G02-3 | 1.74~58V o) ° ° ° ) [)
4Kbit | 512x8 |BR24G04-3 | ¥7~5.5V e /— o ——»9 ° ° [
8Kbit 1Kx8 |BR24G083 J17~55V | /@ | @ | /e ® o °
16Kbit | 2Kx8 |BR24G16-3 7~55Y 8 ° ° ° ° [
32Kbit | 4Kx8 |BR24G32-3 | 1.7~55V ] /@ ° ° ° ° °
64Kbit | 8Kx8 |BR24G64-3 | 1.7~55\ | @ ° ° ° ° )
128Kbit | 16Kx8 |BR24G128-3 | 1.7~55V |\ @ ° ° ° ® °
256Kbit | 32Kx8 |BR24 1.7~55V | @ ) o [ °
512Kbit | 64Kx8 |BR24G512-3 | 1.7~5. ¥ * * ¥ *
1024Kbit | 128Kx8 |BRRAGIM-3 | T7~55V | % *
¥ :Developing
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BR24GOMOO-3 Series

Technical Note

. K o
@ Absolute maximum ratings (Ta=25C) @Memory cell characteristics (Ta=25°C, Vcc=1.7~5.5V)
Parameter symbol Limits Unit T
Impressed voltage Vee -0.3~+6.5 \ Parameter Limits Unit
450 (SOP8G) Min. Typ. Max
450 (SOP-J8G) 2' Number of data rewrite times " 1,000,000 - - Times
Permissible pd 300 (SSOP-B8G) 3‘ W Data hold " 20 — _ v
dissipation 330 (TSSOP-B8G) * ata hold years ears
300 (VSON08GX2030) ® " Not 100% TESTED
800 (DIP-T8) ®
Storage temperature range Tstg —65~+150 °c
Action temperature range Topr —40~+85 °c
Terminal voltage - —0.3~Vee+1.0”7 v @®Recommended operating gonditions
Junction Temperature Tjmax 150 °c Parameter /gym)ml Limits Unit
When using at Ta=25°C or higher, 8.0mW(*6), 4.5mW(*1,*2), Power source voltage cc M“5-5 v
3.0mW(*3,*5), 3.3mW(*4) to be reduced per 1°C. Input voltage Vin 0~ Ve

*7 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-3)

the Min value of Terminal Voltage is not under -0.8V. (BR24G01/02/04/08-3)
*8 Junction temperature at the storage condition.

@Electrical characteristics
(Unless otherwise specified, Ta=—40~+85°C, VCC=1.7~5.5V)

Limits L Limit .
Parameter Symbol Unit Conditions Paraméter mbol Unit
Min. Typ. | Max. / Min. Typ. Max.
“H” input voltage 1 Vint 0.7Vee — [ Vee+1.0 \ SCL frequency fS}L/L — - 400 kHz
“L” input voltage 1 Vit —03? — 0.3Vce \4 Data clock “}-}S@“ time < /AIGH 0.6 — - us
“L” output voltage 1 Vou1 - — 0.4 \4 lo.=3.0mA, 2.5V=Vcc=5.5V (SDA) Data clock “LOW* time tLOW 1.2 - — us
“L" output voltage 2 Voiz - - 0.2 V_ |lo=0.7mA, 1.7V=Vcc< 2.5V (SDA) s@scL rise time ! R _ _ 10 us
Input leak current 1] —1 - 1 PA | Vin=0~Vce —.SDA SCL falltime " tF - - 1.0 us
Output leak current lo —1 — 1 WA [Vour=0~Vcc (SDA) Start condifibn hMme tHD:STA 0.6 _ _ s
Vcc=5_5‘v,fscL=400lsz, twry5ms, Start copfdition setup ti tSU:STA 0.6 — - us
- - 20 Byte write, Page write Inpuy/ata hafd tine__ tHD:DAT | 0 - - ns
BR24G01/02/04/08/16/32/64-3,
Input dag/setup timej I tSU:DAT 100 - - ns
Vee=5.5V,fsct=400kHz, fwr=5ms, W n)é 0.9
lect - - 25 mA Byte write, Page write o data delay}tl PD 01 - “s
BR24G128/256-3 Output data hold tln;é / tDH 0.1 - - us
. Vee=5.5V,fscL=400kHz, twh=5ms, Stop condition se}Jp timJ tSU:STO 0.6 — — us
. - - 45 Byte write, Page write Bus release tipfe befopé transfer start tBUF 1.2 - - us
Current consumption
 action BR24G512/4M-3 Imernwcycle/(ne tWR — — 5 ms
al
'co=5.5V,fscL =400k Noise removgl/éid period (SDA, SCL terminal) tl — — 0.1 us
_ _ 05 ando urrent réad, — ime tHD:WP 1.0 - - us
sequéntial read WP setup time tsUWP | 0.1 - - us
lec2 m 24G01/02/04/08/16/32/64/128/256-3 WP valid time HIGHWP 10 _ _ s
Vee=5.5V,fscL=40 kHzAﬂ/\ *1 Not 100% TESTED
Condition Input data level:VIL=0.2xVcc VIH=0.8xVcc
Input data timing reference level: 0.3xVcc/0.7xVce
Output data timing reference level: 0.3xVcc/0.7xVce
Rise/Fall time : =20ns
Standby current Iss
ORadiation resistance design is
*1  BR24G512/1M-3 is a target va
*2
@Sync data inpu
DATA(1) DATA S
1 70%
x DO \ACI ACK
N WR
i
-t s0ul 30%;;;;;;;;;;;
A d 4
(output) N l(_> k] ]
Olnput read at the rise’e tSsU:wp tHD:WP
OData output in sync with STOP CONDITION
Fig.1-(a) Sync data inpdt / output timing Fig.1-(d) WP timing at write execution
— S
y i 0%
L 0w
susTA FT f‘_"! HD:STA 1susTo K13 DATA(1) DATA(n) «
1i i Py
?\4\_ [ b4 \ ! D1 X Do \AC Ack fron
1% ob oo
! ' tHIGH:WP tWR
Ao START CONDITION \eee/™ STOP GONDITION . d
Fig.1-(b) Start-stop bit timing o o
LU |
F \ Fig.1-(e) WP timing at write cancel
Do ACK o o
" wite data WR
(n-th address) STOP CONDITION ~ START CONDITION
Fig.1-(c) Write cycle timing
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BR24GOMOO-3 Series Technical Note

@Block diagram
“no Kl 1Kbit~1024Kbit EEPROM array | 8] vee
B A0 O sroscota 8 | Vec
BR24G02-3
. BR24G04-3
¥ Address *E:{ iEEﬁ Word Data Al BR24G08-3
ZA1 _- decoder }?;:: | address register register _zl wp 24G16-3
BR24G32-3
[ ] A2 |3 R24G64-3 6 | scL
. F START] |STOIP BR24G128-3
A2 BIas Control circuit ! 6] scL BR24G256-3
1 1)
G 4 BR24G512-3 5 | SDA
l T ACK E|_ BR24G1M-3
ono (2] | Heeese, . |<| SOERNES, 5] soa
*1 7hit: BR24G01-3 12bit: BR24G32-3 *2  AO= Don't use : BR24G04-3
8bit: BR24G02-3 13bit: BR24G64-3 A0, A1=Don't use : BR24G08-.
9bit: BR24G04-3 14bit: BR24G128-3 A0, A1, A2=Don't use :

10bit: BR24G08-3 15bit: BR24G256-3
11bit: BR24G16-3 16bit: BR24G512-3
17bit: BR24G1M-3

Fig.2 Block diagram

@Pin assignment and description /—7
Terminal | Input/ BR24G01-3 | BR24G02-3 | BR24G04-3 #4 08-3 | BR24@16-3 \._BR24G32/64/128/256/512-3 | BR24G1M-3

Name Output

A0 Input Slave address setting / Dc/n’t use * #Slave address setting Don't use *
Al Input Slave address setting H K Don't usév(/ /Slave address setting
A2 Input Slave address setting \ | Don't use * / /Slave address setting
GND - Refe\ence\(oltage of all input / oy{put,/dv
Input/ . . .
SDA output Setial data‘input serial data outpgut

SCL Input \Se\rial clock inpu/

WP Input Write protect terminal
Vcc - ) Connect the power source.

* Pins not used as device address m

@ Characteristic data (The following

T ' ‘ ’
Ta=-40°C !
5| Ta=40C ___ | S o8| Ta=25C -
) Ta=25°C 3 Ta=85C — — - / /
S 4| Tassc —— > _ ] /
> L 06
& e / /
5 8 o4 spec o
5 s @ Y7/ /
5 5 s ¥
g E o2tm e
T S] A
5 <
° . .
6 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vee(V) L OUTPUT CURRENT : Io (mA)
Fig.4 'L'input voltage Vi 4 Fig.5 'L' output voltage Vo 1-lo (Vec=1.7V)
(A0,A1,A2,SCL,SDA,WP)
12
< = i A 2 SPEC
s 2 3 1
% 3 %
2 2 -
> <08 - |
§ 5 % 08
= 4 0.6 4 06 |
5 5 5 - A0
S ° Ta=-40°C L ° Ta=d0C
£ X 4l e x | Ta=25°C
5 5 Ta=25°C < 04 e — — —
a ] opom  — — u Ta=85°C
z Z Ta=85°C
3 5 02 5 o2} —_—
- 2 = — e = -
0 - 2 e = —— r—
S 0 "
0 1 2 3 4 5 6 0 L 2 3 4 5 6 0 1 2 3 4 5 6
L OUTPUT GURRENT : I, (mA) SUPPLYVOLTAGE : Voc(V) SUPPLY VOLTAGE : Voc(V)
Fig.7 Input leak current |, .
Fig.6 'L’ output voltage Vo o-lo, (Vec=2.5V) (A0,A1.A2.SCLWP) Fig.8 Output leak current |, o(SDA)
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BR24GOMOO-3 Series

Technical Note

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

25

AT WRITING : Icc1(mA)
- &~

CURRENT CONSUMPTION
o
o

Fig.9 Current consumption at WRITE operation lgc1
(fscl=400kHz BR24G01/02/04/08/16/32/64-3)

0.6

0.5

04

: lec2(mA)

03

0.2

0.1

CURRENT CONSUMPTION
AT READING

Fig.12 Current consumption at READ operation |cc2
(fscl=400kHz BR24G01/02/04/08/16/32/64/128/256-3)

25

~

STANDBY CURRENT : Igg(uA)

09

06

DATA CLKL TIME : tLOW(us)

SPEC

| Ta=—40°C
Ta=25°C
| Tass5c  ___

—
I

/

0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vcc(V)

SPEC

Ta=—40°C
Ta=25°C
Ta=85°C

SUPPLY VOLTAGE : Vcc(V)

! I
The plan for

inserting data.
(BR24G512/1M-3)

0 1 2 3 4 5

SUPPLY VOLTAGE : Vcc(V)
Fig.15 Standby operation Igg

(fscl=400kHz BR24G512/1M-3)

—|
e

L
N/

Ta=-40°C
Ta=25°C
Ta=85°C

B
E SPEC\
a of [ P Sy
pes
w = —
= -50
2
o
= Ta=-40°C
3 -100}
I 100 1 a=as5c
E Ta=85°C ——
< -150 |
° JR
2
£ -0 ‘ ‘
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vec(V)

Fig.21 Input Data Hold Time typ . pat (HIGH)

CURRENT CONSUMPTION

CURRENT CONSUMPTION

35

3

25

AT WRITING

Fig.10 Current consumption at WRITE operation lcc1

0.6

: lcc1(mA)
~

ISPEC

Ta=-40°C
Ta=25°C
Ta=85°C  — —

SUPPLY VOLTAGE : Vce(V)

(fscl=400kHz BR24G128/256-3)

0.

2

0.

: lcc2(mA)
~

03

0.2

AT READING

0.1

- The plan for
L inserting data. —4
| (BR24G512/1M-3)

0

0

Fig.1

TIME : typ
e
o

START CONDITION HQLD

@
o =)

!
@
S

@
=)

INPUT DATA HOLD TIME : typ.oar(ns)
S =
8 5

2 4 5
SUPPLY ¥OLTAGE : Vcc(V)
3 Current conisu
(fscl=400kHz BR24G512/1M-,

SUPPLY VOLTAGE : Vcc(V)
Fig.16 SCL frequency fsc.

>

SPEC
06 |2

Ja/:—4o°c
Ta=25C T
Ta=85C  _ _|_
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vcc(V)
Fig.19 Start Condition Hold Time typ.sta

tion at READ opeyétion }¢c2

SPEC
| T T
_
Ta=-40°C
| Tam25c T
Ta=85C  —_|_
0 1 2 3 4 5

SUPPLY VOLTAGE : Vec(V)

Fig.22 Input Data Hold Time t,5 . par(LOW)

CURRENT CONSUMPTION

DATA CLK H TIME : tygu(us)

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

: lec1(mA)

AT WRITING

STANDBY,

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

:The plan for
inserting>data.
I (BR246G512/1M-3)

SPEC

SUPPLY VOLTAGE : Vcc(V)
Fig.14 Standby operation Igg

cl=400kHz BR24G01/02/04/08/16/32/64/128/256-3)

1

08
SPEC
06
Ta=—40°C _|
Ta=25°C —_
04 Ta=85°C —_——
02 == —
0
0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vce(V)
Fig.17 Data clock High Period ty;q
11
09
0.7 SPEC
N
05 I Ta=-a0°c
Ta=25°C
03 [FTa=g5c ——=
o1 |
—— e
-0.1

0 1 2 3 4 5
SUPPLY VOLTAGE : Vcc(V)
Fig.20 Start Condition Setup Time tsy.sta

300
200
SPEC
100
o | Ta=-40°C
Ta=25°C
100 | Ta85C
-200
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vcc(V)

Fig.23 Input Data Setup Time tg, par(HIGH)
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BR24GOMOO-3 Series

Technical Note

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

300 & 20 ‘ ‘
5 = Ta=-40°C |
= 200 = Ta=25°C
g w15 fragsc T
2 PEC = —L.
o 100 CICRR N BTN ) ;
5% Z 10 SPEC
[k = = CILRERET R T N
9 E 0 a
< e Ta=-40°C | <
=25 05 |
S T : -
5 - = 5
SPECS [0 o s w m|m m|m
5 -200 — E
- o 1 2 3 4 5 6 3 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcg(V) SUPPLY VOLTAGE : Vcg(V)
Fig.24 Input Data setup time ty . par(LOW) Fig25 ‘L' Data output delay time tp,0
20 : : 2
B Ta=-40°C 2
w Ta=25°C — ‘5
2 ' [remesc ] _ S5t sped
o w =z
B0 —=- e e i
52 SPEQ z2 1 | Ta=—40°C T
SE [ PRReT S e a5 Ta=25°C
E? 05 | c2 Ta85°C —-
g 2% o5} J
Q mF
S o0} w ‘ =
2 2 o
w w
-05 @ [ 2
0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vce(V) SUPPLY VOITAGE : Vcc(V)
Fig.27 Stop condition setup time Fig.28 BUS open tjme béfore transmission Ag ¢
t:STO
R 06 ‘ ‘ ‘ ~ 06 ‘ ‘
Z sl Ef;“’oc 2 sl iaf?ooc
T Ta:ez:“g 52 Ta:sg"g
& d 04 | a= —_——— 2 \8/ 04 | a=i _ \
52 - 37 - B
25 T
w
&2 0.2 E = =\ I~
= g —— w
& w = il e S ] =
82 o4 ] 1t EE T R e
z5 -
2 SPEC| 0 SPEC
[ 0 0 3 4 5 /6
w 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vec(V) UPPLY VOLTAGE : Vec(V)
1g. oise reduction efrective time t, 1g. loise reduction effective time tl
Fig.30 Noise reduction effective time t,(SCL H) Fig.31 Koise reduction effective time t/(SCL L)
06 ‘ ‘ 12
g 05 Ta=-40°C EA SPEC
[l Ta=25°C — <
Za Ta=85C —|—— \ﬂ\n\ —
o< a [
28 04 - Y\ F08
= g -
Aw 03}—
w S . =
[ . a —_-
Gu 02 T 04
g5
w 0.2
w
i
00
0 1 2 3 4 5 6

SUPPLYVOLTAGE : Vec(V)
Fig.34 WP data hold time tHD:WP

m
3
e
3 N
2 08
g 06 | Ta=—40°C
E Ta=25°C
_oro

E 04 [ Ta=85°C —_—
=
] 0.2 — =
w
& | |
L 00
o 0 1 2 3 4 5 6
2

SUPPLYVOLTAGE : Vce(V)

Fig.36 WP effective time tygy. we

OUTPUT DATA DELAY TIME : to(us)

INTERNAL WRITING

NOISE REDUCT!I
EFFECTIVE TIME : {(SDA H)|

WP SET UP TIME : tey . we(us)

20 ‘ ‘
Ta=-40°C |
15 | Ta=25°C —
Ta=85°C
10 SPEQ
o Py eyt e
05 =

~

Fig.3
02
0.1
0.0

-0.1
-02
-03
-04
-05
-06

0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vcc(V)
Fig.29 Internal writing cycle time t,;

06

05
04 | Ta=85°C

03

02 | - e
-

SPEC

SUPPLY VOLATGE : Vcc(V)

2 Noise resuction effective time t,(SDA H)

SUPPLY VOLTAGE : Vcc(V)

Fig.35 WP setup time tg,. e
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BR24GOMOO-3 Series Technical Note

@®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 £nd
controlled by address peculiar to devices. EEPROM becomes “slave”. And the device that outputs da
communication is called * transm|tter and the device that receives data is called * recelver

and “slave” that is
ta to bus during data

START ADDRESS R/W  ACK DATA ACK

condition

Fig.37 Data transfer timing

Ostart condition (Start bit recognition)
- Before executing each command, start condition (start bit) where SDA GH" down to 'LOW' when SCL is
'HIGH' is necessary.
* This IC always detects whether SDA and SCL are in start condition (s bit) or/hot/therefore, unless this condition is
satisfied, any command is executed.

OsStop condition (stop bit recongnition)
» Each command can be ended by SDA rising from 'LOW' to e i bit), namely, SCL is 'HIGH'

OAcknowledge (ACK) signal
+ This acknowledge (ACK) signal is a software rule tg ¢ transfer, has been made normally or not. In

is not sent from the master (u COM) side, thls IC continues data
d, this IC stops data transfer, and recognizes stop condition

as shown below.

Setting R/ w to 0 -*---\write (setting 0 to word address setting of random read)
Setting R/ W to 1 ---3--

Maximum number of

Jype Slave address
Connected buses

BR24G01-3,BR24602-3 M 01 0 A2 A1 A0 RW 8
R24G04-3 1\/6 1 0 A2 A1 PO RWwW 4
B\I<24GOS-3 101 0 A2 P1 PO RW 2
BR24G16-3 101 0 P2 P1 PO RW 1
BR24G32-3,BR24G64-3,

BR24G128-3, BR24G256-3, 101 0 A2 A1 A0 RW 8
BR24G512-3

BR24G1M-3 1.0 1 0 A2 A1 PO RWw 4

PO~ P2 are page select bits.
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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 256 arbitrary bytes can be written. (In the case of BR24G1M-3)

0

s w
T R S
A | T
R SLAVE T WORD DATA ¢}
T ADDRESS _ E ADDRESS P
SDA T T T T T TTT T T T T1TTTT 013 b Don't
4G01-3 becomes Don't care.
LINE 1[o|1]ofa2atag WA WAl o7 DO,
1 1 1 | Y I | | T T T O I |
7 RA A A
Note) 1l C C o]
W K K K
Fig.38 Byte write cycle (BR24G01/02/04/08/16-3)
s w
T R
A | T
R SLAVE T 1st WORD 2nd WORD DATA (¢}
T ADDRESS _E ADDRESS ADDRESS
oA T T T T T 1T 1T 17T LI B B | LI I | *1  As fgr W12, BR24G32-3 becomes Don't care.
4-3 becomes Don't care.
LINE AWAWAWAWA wal
N s I R oo P {f’d A14, BR24G32/64/128-3 becomes Don't care.
r WA15, BR24G32/64/128/256-3 becomes Don't care
7 RA . A A
Note) /1 C 1 c c
W K K K
Fig.39 Byte write cycle (BR24G32/64/128/256/512/1M-3
S w
T R
A I *2
R SLAVE T WORD
T ADDRESS E ADDRESS(n) DATA(n) \DATA(n+15)
SDA T T TTTT T T T TT T T 17177 1 f WA7 BR24G01 3b D t
LINE A WA > s for s -3 becomes Don't care.
o [opaatae 7 ol |7 po (’4 2 As for BR24G01/02-3 becomes (n+7)
1 1 1 ) N N I N T | | N T I ) 11 1 1 1
RA, A N A
Note) 1c™M [ (¢} C
W K K K K
Fig.40 Page write cycle (BR24G01/02/04/08/163)
s w s As for WA12, BR24G32-3 becomes Don't care.
A h . As for WA13, BR24G32/64-3 becomes Don't care.
R oomess L aooresem rtoser . DATA®) ~oumae 9 As for WA14, BR24G32/64/128-3 becomes Don't care.
son LI B e T T T T T T T T T T As for WA15, BR24G32/64/128/256-3 becomes Don't care.
LINE 1fof1 onon ‘:i"‘:‘:"‘:“a"fvz“:“" / Wé‘ % } DO / Do l_|
0 |/| 1 TR R 1 [ 1 11 T *2  As for BR24G128/256-3 becomes (n+63)

R
s
w
Fig.41 Page write cyi

Note)

(BR24G

A

/64,

Fig.42

28/256/512/1M-3)

As for BR24G512-3 becomes (n+127)
As for BR24G1M-3 becomes (n+255)

*1  In BR24G16-3, A2 becomes P2.
*2  In BR24G08/16-3, A1 becomes P1.
*3  In BR24G04/08/16/1M-3 A0 becomes PO.

gach type
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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 (BR24G01-3, BR24G02-3)
Up to 16Byte (BR24G04-3, BR24G08-, R24G16-3)
Up to 32Byte (BR24G32-3, BR24G64
Up to 64Byte (BR24G128-3, BR24
Up to 128Byte (BR24G512-3)
Up to 256Byte (BR24G1M-3

can be written.
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ONotes on page write cycle

List of numbers of page write

Number of 16Byte
8Byte 32Byte 64Byte 128Byte 256Byte

Pages

BR24G04-3
Product BR24G01-3 BR24G32-3 BR24G128-3

b BR24G08-3 BR24G512-3 BR24G1M-3

number BR24G02-3 BR24G64-3 BR24G256-3

BR24G16-3 AN

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

In the case BR24G256-3, 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.)

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

WA7 ------ WA4 ; WA3 WA2 WA1 WAO0
0 ------ olo o o o
0 ------ 0 ! 0 0 0 1 2 Increment
0 ------ 0 : 0 0 1 o0
; i 5
' ! |
______ |
oEn 10 011 1 1 0 5
0 ------ RS
0 ------ 0'o 0o o0 o

Significant bit is fixed.
No digit up

OWrite protect (WP) terminal
= Write protect (WP) function

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

w

s s
T R T R S
A | A E T
R SLAVE T WORD R SLAVE A o
T _ADDRESS E ADDRESS(n) T ADDRESS D DATA(n) p
T L T LN N I N B B |
SDA .
LINE 1]0]1]op2a1a0 W7A vng 1{o[1]ola2ataq | |o7 DO *1 01-3 become Don'’t care.
1 1 1 N T T N 11 N T I T T I |
7 RA*I A R A A
/ C c / C
Note) W K K W K K
Fig.43 Random read cycle (BR24G01/02/04/08/16-3)
s w s
T R T R
A 1 A E
R SLAVE 1st WORD 2nd WORD R SLAVE A
T ADDRESS ADDRESS(n) ADDRESS (n) T ADDRESS p DATA(n)
TTIrrrrrro TTIrrrrrro T T T T 11 11T
SDA wal
LINE WANAWAWAWA
1]0] 1{0JA2A1AQ| 1514 13 12 11 0 10| 1]0|A2ATAQ D7 DO|
1 1 1 | T T T | | T T T | 1 1 111 111
A RA - A A R A
Note) / C C C / C
W K K K W K
Fig.44 Random read cycle (BR24G32/64/128/256/512/1M-
S
T R S
A E T
R SLAVE A 0
T ADDRESS D DATA(n) P
T L
SDA
LINE 1]o[1|oja2a1a0 D7 DO
L1 | N T Y T T |
R A A
Note) 1 C ¢
W K
Fig.45 Current read cycle
s
T R s
A E T
R SLAVE A °
R ApDRESs D DATA \ DATA(n+x) °
T LI T 1/7 LI T T TTT
SDA
LINE 1[o[1]0]a2 A1AQ D7 <\ 0] D7 DO H
11 | | L1 1/ 1 111 | T T |
A A

x0O>

* 1 12 |*3 *1  In BR24G16-3, A2 becomes P2.
*2  In BR24G08/16-3, A1 becomes P1.
A2A1A0 *3  In BR24G08/16/1M-3, 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), 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

S zzzzza| 21 Tl _mal 8
SDA U |_|_|_ 2 \Norpfal command

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

Start Dummy clock x 9 Start
sclzzzzzg 1| 21 T4 Ts] Jsl IV 2 Wn%wo A Brmand
)
SDA I_ (2 { U Norrhal command

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

Startx 9 @

sl zzzzZg 1 T2 51!
soa — 1L

Normal command

Normal command

@ Acknowledge polling

During internal write,
ACK = HIGH is sent back.

-~ ~
S S S S
T . T T [slave é T |Slave é
Al Writecommand | o A K A K
R =] R |address | H R |address |H
T T T
WR
) Second write command
A
—
S
T ‘S{ave é T| Slave é Word é Dat. é ‘IS'
A A ata
R | address ﬁ R|address E address E f 8
T T
tWR e

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 coriditi

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

Rlse of DO taken clock
:>-Ao_K
Enlarged view

is cancel valid area. And,

S E .

spA |1 |sae |C | Wod CD7D6D5D4D3D2D1DOC-.: <
K K K ¢

RO L PAsss v y 4

WP cancel invalid area cancel valid are Nan el % lid area
2 <+
ata is not written.

Fig.50 WP valid timing </

@ Command cancel by start condition and stop condition

A

WP

During command input, by continuously inputting’start condition and stop_condition, mand can be cancelled. (Fig.51)
However, in ACK output area and during da ; k ay output ‘L', and in this case, start condition and stop condition cannot be

SCL

Start condition ~ Stop condition

51 Case of ¢ancel 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 (Rey), 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 Rpy and SDA should be tR
And AC timing should be satisfied even when SDA rise time is late.

Vce-ILRPU-0.2 Vee = VIH

ReU < O.BVﬁE—VIH
Ex.) Vcc =3V IL=10pA VIH=0.7 Vcc
from®@
0.8x3—0.7%3
< =0T9 elte
RPU = 0x10°
= 300 [k<]

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 Vo max=0.4

and

Vcc—-VoL

= loL
RPU =

vVcc—VoL
RPU =2 —————
loL

(@VoLmax= should secure the input 'L' leve
Vomax = ViL—0.1Vce
Ex.) Vcc =3V, VoL=0.4V. ontroller, EEPROM V, .=0.3Vcc

icrocontreller and EEPROM including recommended noise margin 0.1Vcc.

from® RPU

v

[\%

867 [Q]
And VoL=0.4 [V]
ViL=0.3x 3

=09
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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 /
! T scL I 2
| |
: Rpu : . ;
Rs
' : SDA T :
| | ' \—\ .
| | 'H' output of microcontroller T
| | T [NL' output of EEPROM
177 : : |- : 1
| | 1
—oQ— | | 1
! __
Microcontroller EEPROM

Fig.53 1/O circuit diagram

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

+ VoL+0.1Vcc=ViL

ViL—VoL-0.1Vcc
<
Rs = TAVeoVi x Reu

|

I

| 1 Busline Ex.)VCC=3V ViL=0.3Vcc VoL=0.4V RPU=20kQ

| | capacity

TT7
] | 77CBUS - 0.3x3-0.4-0.1x3 s
v == RS = =9 3x3-03x3 20x10
Micro controller . .
< 1.67[kQ]

Vcc <
Rs —
Rs > Vcc

Over current |

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

'H' output 3
S = ———
__________ R 10x10
Microcontroller EEPROM
= 300[Q]
Fig.56 1/O circuit diagram
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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)

Fig.58 Input / out| in circuit dia
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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 gircuit.
Recommended conditions/of tR, tOFF,Vbot

R
Ve Dy
R tOFF Vbot
 OFF 10ms or below{10ms &\la\rger 0.3V or below
>/ Vbot
: 100 or belyﬁ ﬁf)ms%&lar&n 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 coun

Vee,
tLow
SCL
SDA,
After Vce becor bl After VEc becomes st:
tDH ~ tSU:DAT U:DAT

Fig.60 When SCL="H" and SDA="L’ hen SCL="L’ and SD

@ Low voltage malfunction prevention fune
g write. At LVCC voltage (Typ. =1.2V) or below, it prevent data

LVCC circuit prevents data rewrit

prevents wrg

rewrite.

@V cc noise countermeasures
OBypass capacitor
When noise or surge ge

nalfunction may occur, therefore, for removing these, it is recommended to attach a by

in_the power source line, R

pass capacitor (0.1u
And, it is also recomm

ical’ safety countermeasures such as fuses, and see to it that conditions exceeding the absolute maximum

maximum ratings, take pk
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 LS| 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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@Order part number

B|R 2 |4 G

5| 6 F E |2

—

A =

ROHM type  BUS type Operating Capacity Package Process Code Package specifications
name 4 : 1°C temperature/ 01=1K  64=64K Blank :DIP-T8 E2/~reel shape emboss taping
Power source 02=2K  128=128K F :SOP8G ;/feel shape emboss taping
Voltage 04=4K  256=256K FJ  :SOP-J8G
G:-40°C~+85°C/ 08=8K  512=512K FV  :SSOP-B8G
= = FVT :TSSOP-B8
1.7V ~5.5V 16=16K 1M=1024K
32=32K NUX :VSONO08
White Reel
@Package specifications
DIP-T8 S
<Package specificaticy(s.)
63403 Container Tubg/ AN
R . Quantity pge,{
—— - Direction of feed |rag.(on of prodl}«{ts Iy/ﬁxad in a container tube
) G
i
——
'g_'
& | .
SLLbrTro i
MR RR
& vou ol (0.3:0.1 M
2.54 0.540.1
(Unit : mm) #*0 quantity needs to be multiple of the minimum quantity.
SOP8G \ //
5002 <Tape and_Reel information>
(MAX 5.35 include BURR) Tape Embossed carrier tape
3 | Quantity | 2500pcs
o o ¥ ]
E g %on\?me direction is the 1pin of product is at the upper left when you hold
reel on the left hand and you pull out the tape cn the right hand )
._;\HI T“?‘nl
- Loarifds O O @] @) I
; /] i
%_ [ |ce 1| |t il 1| |t :| [ 1| |1 -“I,"l
- g 1| |1 [ 1| [ =l 1| |1 ,-
iy 19 | | —|
= l— -
1 Direction of feed \I"
pln —_—
(Unit : mm) Ree' # Order quantity needs to ba multiple of the minimum quantity.

5. 25 Includs BURR)

g T
W :
=] S
[ HE H i —
234 1
0349 J 0:2401
_ (&)
% z y
E \_'J‘ ISl
- \g
[ \'\' 0.4240.1
= \
"\ =l 0 5
{Unit - mm)

<Tape and Reel information=

Tape Embossed carrier tape
Quantity | 2500pcs
N E2
Direction L . .
of fead The direction is the 1pin of product is at the upper left when you hold
reel on the left hand and you pull out the tape on the right hand )

Direction of feed '
_—

I

* Order quantity needs to be multiple of the minimum quantity.
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SSOP-B8G
30102 <Tape and Reel information=>
X335 e -
B 7 8 8 q Tape Embossed carrier tape
H F |:l H ) "‘f Quantity | 2500pcs
L E2
ey gmon The direction is the 1pin of product is at pper left when you hold
ol reel on the left hand and you pull out xﬁ:;on the right hand ]
A\ | )
<_> .l'] o 0 o o O 0O C O O/C (@ o 0O 0O O O '17
L j . FHHE
p— Il : g N =
= 1 [ ; o (I
F ”[|”|) Jllf [ || | (€ 1|t | |t S ]| |t ||t '!I[
- L 3 i N
T v ] - i\
Sles2) I_ Jum Jtﬂ ﬂﬁ[ ‘ \ 1pi m@. )
%l 0.08% .
(Unit : mm) Reel Ordef quantity needs to be multiple of the-minimdm quantity.
TSSOP-B8G
20101 <Tape and Reel info %:-
(WK 335 nalice BURRY Tape od %W
HEH !.ﬂ Quantity | 3000pcs
E § Efir;;l;on The dipection is the 1pin of uctis upper left when you hold
=5 19 the left hand an ‘out the tape on the right hand )
Q I -
- o
i\l )
L \1PIN MARK // (
525
s /|l
e xs E\ E E E E\
=1 0.08181 {
02454, \ Dlrechon of feed -"
(U nit/:/ﬁ)—\ t Order quantity needs to ba mulhpla of the minimum quantity.
VSON08GX2030 m 3
pe an rmation>
z.u:m -
ssed carrier
//ﬁm\-aﬁbo ed tape
Quantity | 4000pcs
Direction ™
of feed The direction is the 1pin of product is at the upper right when you hold
reel on the left hand and you pull out the tape on the right hand )
— o O O “
7 > g/
L/ i I
I,r.'
[ ’ l ‘ ‘ f
(- |
\ )\ 1p|n Direction of feed
e
{Unit : mm) Reel # Order quantity needs to be multiple of the minimum quantity.
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