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ROHM's series of serial EEPROMs represent the highest level of reliability on the market. A double cell structure provides a
failsafe method of data reliability, while a double reset function prevents data miswriting, pushing the boundaries of reliability
to the limit.
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BR24G[[[1-3 Series Technical Note

I2’C BUS Serial EEPROMs

BR24G[[[1-3 Series

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

@ Description
BR24GO -3 series is a serial EEPROM of I°C BUS interface method

@Features
- Completely conforming to the world standard I1°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
1.7V~5.5V single power source action most suitable for battery use
1.7V~5.5V wide limit of action voltage, possible FAST MODE 400KHz 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/VSON008X2030 various 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

@®BR24G series

Capacity Bit format Type PO\:I/:t:Z:rce SOP8 SOP-J8 SSOP-B8 | TSSOP-B8 | TSSOP-B8J MSOP8
1Kbit 128x8 |BR24G01-3 1.7~5.5V [ ) @ @ [ ) o @
2Kbit 256x8 |BR24G02-3 1.7~5.5V o [ ) [ ) [ ) [ [
4Kbit 512x8 |BR24G04-3 1.7~5.5V @ [ ) [ ) [ ) [ [
8Kbit 1Kx8 | BR24G08-3 1.7~5.5V @ [ ) [ ) [ [ ] [
16Kbit 2Kx8 BR24G16-3 1.7~5.5V @ [ ) [ ) [ ) [ [
32Kbit 4Kx8 BR24G32-3 1.7~5.5V @ [ ) [ ) [ ) [ [
64Kbit 8Kx8 BR24G64-3 1.7~5.5V o @ [ ) [ ) [ @
128Kbit 16Kx8 |BR24G128-3 | 1.7~5.5V o @ [ ) [ ) @ [
256Kbit 32Kx8 |BR24G256-3 | 1.7~5.5V [ ) o o o
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BR24G[[0O-3 Series

Technical Note

@ Absolute maximum ratings (Ta=25°C)

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

Limits
Parameter Unit
Min. Typ. Max
Number of data rewrite times 1,000,000 — — Times
Data hold years " 40 - - Years

" Not 100% TESTED

@Recommended operating conditions

Parameter symbol Limits Unit
Impressed voltage Vee -0.3~+6.5 \
450 (SOP8) ™
450 (SOP-J8) 2
300 (SSOP-B8)
P *4
Pt.ern.'nss?ble Pd 330 (TSSOP-B8) . W
dissipation 310 (TSSOP-B8J)
310 (MSOPS8)
300 (VSON008X2030) 7
800 (DIP-T8) ®
Storage temperature range Tstg —65~+150 °c
Action temperature range Topr —40~+85 °c
Terminal voltage - —0.3~Vce+1.0° Y
Junction Temperature o Tjmax 150 °c

When using at Ta=25°C or higher, 8.0mW(*8), 4.5mW(*1,*2),
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. (BR24G16/32/64/128/256-3)
the Min value of Terminal Voltage is not under -0.8V. (BR24G01/02/04/08-3)
*10 Junction temperature at the storage condition.

@Electrical characteristics

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

Parameter Symbol Limits Unit
Power source voltage Vce 1.7~5.5 v
Input voltage Vin 0~Vce

@ Action timing characteristics

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

Limits . " Limit .
Parameter Symbol - Unit Conditions Parameter Symbol Unit
Min. Typ. Max. Min. Typ. Max.
“H” input voltage 1 ViH1 0.7Vce — Vee+1.0 \ SCL frequency fSCL - - 400 kHz
“L” input voltage 1 Viu —03" | — |o0a3vee v Data clock “HIGH" time tHIGH 0.6 — — us
“L” output voltage 1 VoLt = — 0.4 \ lo.=3.0mA, 2.5V=Vcc=5.5V (SDA) Data clock “LOW* time tLOW 1.2 - - us
“L” output voltage 2 Vo2 — — 0.2 \ loL=0.7mA, 1.7V=Vcc<2.5V (SDA) SDA, SCL rise time “ R — — 1.0 us
Input leak current ] —1 - 1 HA Vin=0~Vce SDA, SCL fall time “ tF — — 1.0 us
Output leak current lo —1 - 1 BA_|Vour=0~Vcc (SDA) Start condition hold time tHD:STA | 06 - - us
Vee=5.5V,fscL=400kHz, twr=5ms, Start condition setup time tSU:STA 0.6 - - us
- - 20 Byte write, Page write Input data hold time {HD:DAT 0 - - ns
BR24G01/02/04/08/16/32/64-3
loct mA Input data setup time tSU:DAT 100 — — ns
Vce=5.5V,fscL=400kHz, tvr=5ms, N 09
Current consumption - - 25 Byte write, Page write Output data delay time tPD 0.1 - S
at action BR24G128/256-3 Output data hold time tDH 0.1 - - us
Vce=5.5V,fscL=400kHz Stop condition setup time tSU:STO 0.6 - - us
mA Random read, current read, Bus release time before transfer start tBUF 1.2 — - us
! - - 0.5
e sequential read Internal write cycle time tWR - - 5 ms
BR24G01/02/04/08/16/32/64/128/256-3 Noise removal valid period (SDA, SCL terminal) tl — — 0.1 us
A Vee=5.5V, SDA - SCL=Vce WP hold time tHD:WP 1.0 = = us
Standby current Isg - - 2.0 A0,A1,A2=GND,WP=GND WP setup time tSUWP 0.1 — — us
BR24G01/02/04/08/16/32/64/128/256-3 WP valid time tHIGHWP | 1.0 — — is

ORadiation resistance design is not made.

*1 When the pulse width is 50ns or less, it is -1.0V. (BR24G16/32/64/128/256-3)
When the pulse width is 50ns or less, it is -0.8V. (BR24G01/02/04/08-3)

@ Sync data input / output timing

scL

tSU:DAT

- 0%

SDA
(input)

| BUF |

SDA

e TG

%

*1 Not 100% TESTED.

Condition

Input data level:VIL=0.2xVcc VIH=0.8xVcc

Input data timing reference level: 0.3xVcc/0.7xVcee
Output data timing reference level: 0.3xVcc/0.7xVee

Rise/Fall time : =20ns

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

PHHD:STA

tSU:STO T

e

| ~~

START GONDITION

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

Do I\ ACK

write data i

(n-th address)

STOP CONDITION ~ START GONDITION

Fig.1-(c) Write cycle timing

A AYAVAVAVAVANANLVAY
DATA(1 DATA 5
p1 X Ipbo \Ac ACK 7%
b TWR
7T\
 30%, « 30%]
T L] —> *
k—> d
SUWP tHD:WP

——/" $T0P GONDITION

D1

STOP CONDITION

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

DATA(n)

FAWAWAWAVLWAWAWAWLWAW,

DATA(1)

Id

4 70%

DO \AC ACK

tHIGH:WP

tWR

0% f i 0%
i i

Fig.1-(e) WP timing at write cancel
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BR24G[[0O-3 Series

Technical Note

@Block diagram
*2
o [ 1Kbit~256 Kbit EEPROM array | [8] vee
) A0 O Brasco1-3 8 | Veo
BR24G02-3
. BR24G04-3
2 BR24G08-3 7| wp
) | Address Word Data
Al decoder address register register zl wp BR24G16-3
BR24G32-3
P 1 § BR24G64-3 6 | scL
. Ny starT] | sTop BR24G128-3
Az 13 -—>| Control circuit E ScL BR24G256-3
l T ACK i L GND | 4 5 | SDA
High volt: P E
onp [a] | Hhvotsse el Powersouce 5] son
*1 7bit: BR24G01-3 12bit: BR24G32-3 *2  AO= Don't use : BR24G04-3
8bit: BR24G02-3 13bit: BR24G64-3 A0, A1=Don't use : BR24G08-3
9bit: BR24G04-3 14bit: BR24G128-3 A0, A1, A2=Don't use : BR24G16-3
10bit: BR24G08-3 15bit: BR24G256-3
11bit: BR24G16-3
Fig.2 Block diagram
@Pin assignment and description
Terminal | Input/ BR24G01-3 | BR24G02-3 | BR24G04-3 | BR24G08-3 | BR24G16-3 BR24G32/64/128/256-3
Name Output
A0 Input Slave address setting Don’t use * Slave address setting
A1l Input Slave address setting Don't use * Slave address setting
A2 Input Slave address setting Don'’t use * Slave address setting
GND - Reference voltage of all input / output, 0V
SDA (Ijr&‘t)gf,/t Serial data input serial data output
SCL Input Serial clock input
WP Input Write protect terminal
Ve — Connect the power source.
* Pins not used as device address may be set to any of ‘H’, 'L', and 'Hi-Z'.
@ Characteristic data (The following values are Typ. ones.)
6 6 1 7
5 Ta=-40°C ‘
~ 5[ Ta=40C _—— s S| Ta=40C _— S o8| Ta=25C /
=1 Ta=25°C < Ta=25°C 3 Ta=85°C — — = /7
£ 4| TaessCc — 5 4 TeT — o os —= ’
5 -1 F " g ° /7
= 3 - Ld > = 8 5 o/
s - <) O 04 |-SPEC
S —
=3 =] 2
g | A z | ,/‘ - % o2 |—l—— Z
T - = SPEC o .=
0 0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Voo(V) SUPPLY VOLTAGE : Vec(V) L OUTPUT CURRENT : Iy (mA)
Fig.3 'H input voltage Vi Fig.4 'I;\'()in::tA\lzoganfs\’/lDL;\ we Fig.5 'L' output voltage Vo, 1-lo (Vec=1.7V)
(A0,A1,A2,SCL,SDAWP) (AO.AT.A2,SCL.SDA.WP)
1 ‘ ‘ 12 12
~ N 1 SPEQ 2 SPEG
S gg) Test0c e k] |
3 Ta=25°C = =
T —85° _——— = 0.8
5 Ta=85°C e £ 08
& 06 == i i
5 SPEC g o0 g 06|
° 3 0 3 ’ Ta=40C ____
S [ ° Ta=-40°C L 2 eo
5 £ Y[ Tem2sC g oaf IEBC
=] - w a ] _ o0 [ —"
g .- z Tas85C — T z Ta=85C
§ 0.2 = — § 0.2 _ . »@ 02 |- — .t
0 é"” 0 . - 8 0 .L- - ==
0 1 2 3 4 5 6 0 1 2 3 4 5 0 1 2 3 4 5 6

L OUTPUT CURRENT : Io (mA)

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

SUPPLYVOLTAGE : Vec(V)

Fig.7

Input leak current I,
(A0,A1,A2,SCL,WP)

SUPPLY VOLTAGE : Vee(V)
Fig.8 Output leak current I o(SDA)
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BR24G[[[1-3 Series Technical Note

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

25 35 06
SPEC
SPEC 3 05
z 2 - w mw m | om SPEC Z2 -
o3 z 25 23
a £ oz oS04
S5 EE =3
3 & =% %t Ta=-40°C ———
5o Ta=-40°C 22 % 03 - Ta=25C — | —
32 o Z 15 S 2
CE 1| Ta25C ——— g =) Ta=85C _ . . -
g Ta=85C _._. SE | z 502 ~
@ = x /’/
k- z . -
3 <os 4= <ot =T =
° | — Er 05 3 e
T 3 < /
0 0 0
0o 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 23 48 6
SUPPLY VOLTAGE : Vcc(V) SUPPLY VOLTAGE : Vco(V) SUPPLY VOLTAGE : Vcc(V)
Fig.9 Current consumption at WRITE operation Icc1 Fig.10 Current consumption at WRITE operation Icc1 Fig.11 Current consumption at READ operation lc2
(fscl=400kHz BR24G01/02/04/08/16/32/64-3) (fscl=400kHz BR24G128/256-3) (fscl=400kHz BR24G01/02/04/08/16/32/64/128/256-3)
25 10000 1
_ SPEQ . .
| 3
2 2 -l mE - o= S 1000 2 08
2 = [ P o g
< 35 SPEC 5 SPEC
5 10 £ 100 u 06
E Ta=-40°C 5 = Ta=-40C ———
O o,
3 1 Taj25°g _ ] é 10 Ta=40°C —1 i 04 | TaZZSUC —_—
° Ta=85 —_— 3 Tam2C L 3 Ta=85C _.|_.
S o5 £, Ta=85C . = 02 ——rrErTy
z 3 8
%) _ e — e — 17}
0 o1 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vec(V) SUPPLY VOLTAGE : Voo(V) SUPPLY VOLTAGE : Vee(V)
Fig.12 Standby operation ISB Fig.13 SCL frequency fSCL Fig.14 Data clock High Period tygy
(fscl=400kHz BR24G01/02/04/08/16/32/64/128/256-3)
15 3 1 1.1
SPECQ 5
S 12 2 o8 5 09
E i 23S
3 z SPEC 25 07 SPEC
w09 | . 5 06 53 e -
= Ta=-40"C a R 05
= Ta=25C ——— I o O w -
Ta=-40"C o= o
S 06 massC _i— Z o4 Ta:25oc e F Ta=-40C —
a E = - Zo 03[ ra2sC
° 5 Ta=85°C =5 .
'<£ 03 4 - 2B Ta=85C __.__.
< — 3 02 8 o1
| £ [ S I
0 E 0 —— oy
0 1 2 3 4 5 6 0 q 2 3 4 5 6 0 1 2 3 4 5 6
. SUPPLY VOLTAGE : Vcc(V)
SUPPLY VOLTAGE : Vce (V) SUPPLY VOLTAGE : Vec(V)
Fig.15 Data clock Low Period tiow Fig.16 Start Condition Hold Time typ . sta Fig.17 Start Condition Setup Time tsy.sta
2 50 - 50 @ 300
= SPEC < SPEC 5
%
£ 0 ; 0 -l mm o om |w fp 200
o - L e w SPEC
Z -50 — L == E 100
o g o
I -100 o 0
< Ta=-40°C ——— 100 |— . ) .
5 Ta=25C  — —|— s Ta=-40°C ——— < Ta=-40°C ——t—
Y R 3 reose ] < | 2o
5 J £150 N = Ta=85C _ | .
=z o
= -200 ‘ Z | S 200
0 1 2 3 4 5 6 -200 0 1 2 3 4 5 6
0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vce(V) SUPPLY VOLTAGE : Vco(V) SUPPLY VOLTAGE : Vcc(V)
Fig.18 Input Data Hold Time typ.par (HIGH) Fig.19 Input Data Hold Time typ . par(LOW) Fig.20 Input Data Setup Time tsy. par(HIGH)
2 300 B 20 ‘ & 20
h4 2 o 2
Q = — o
z 200 & pa—a0c & Ta=-40°C ——
Z w15 | Ta25C  ——e w15 Ta=25C — 4 —
; seeg resse 1 ek
= 100 LT IR TE - . —_
N 5 10 SPEC I 10 SPEC
S S o CICRC L TR u : = smme = s om
g o ° z :
Ta=-40°C ——— < <
< 05 05
K -0 | Ta2sC == 2 S| e =
a Ta85C _ ., . 2 2
5 = SPECm s smm m m = = = g SPEC mu snmmmmlm s m
g  -200 3 00 3 00
B 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 : Vce(V) SUPPLY VOLTAGE : Vee(V)
Fig.21 Input Data setup time tgy . pat(LOW) Fig.22 'L' Data output delay time tpp0 Fig.23 'H' Data output delay time tpp1
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BR24G[[0O-3 Series

Technical Note

@ Characteristic data (The following values are Typ.

g 20 T T
o
2 Ta=-40°C ——
w15 = Ta=25C ==
w )
= Ta=85C —.|—.
=
T 10
£ SPEC
2 [
S 05
E
o
g
S o0
o
o
=
? 05
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vcc(V)

Fig.24 Stop condition setup time t sy.sto

T

E o5} o

= Ta=-40C
25 | TeC ———
E g Ta=85C — ..
27 o3
o w
@ =
qu E 02 S
o= e
Z5 ot

E SPEC

o0

0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vce(V)

Fig.27 Noise reduction effective time t, (SCL H)

06 ‘ ‘
)
2 05 I ra—a0C
z < Ta=25C ———
O a 04 |— o,
E® - Ta=85C _T_—_
[S3-1
2u 03
&=
wF -~
nw 02 . ==
2y =
zZ5
ool
i SPEC
0

SUPPLY VOLTAGE : Vce(V)

Fig.30 Noise reduction effective time t; (SDA L)

12
3 SPEC
H 1.0
&
5 o8
u Ta=-40°C
=
E 06 Ta=25C ———
w 0,
Ta=85C ____|
Z o4 =
o
I
o 0.2
w e I
o
= 0.0
0 1 2 3 4 5 6

SUPPLYVOLTAGE : Vcc(V)
Fig.33 WP effective time tygH. wp

BUS OPEN TIME
BEFORE TRANSMISSION : tge(us)

NOISE REDUCTION
EFFECTIVE TIME : t(SCL L)(us)

WP DATA HOLD TIME : typ . wp(us)

Fig.28 Noise reduction effective time t, (SCL L)
12
SPEC

1.0
08 Ta=—40C ———

Ta=25C —_f—

e

06 Ta=85C __.._.
04 —

=
0.2
00

0 1 2 3 4 5 6

ones.)

SPE(

Ta=—40"C ———
Ta=25C ——f—
05 | Ta=85C

SUPPLY VOLTAGE : Vcc(V)

Fig.25 BUS open time before transmission  tgyr

06
05 = ra—g0c ——

Ta=25C —f-m—
041 rassc _ .
03
0.2 — ~m—
0.1

SPEC
0
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vcc(V)

SUPPLYVOLTAGE : Vce(V)
Fig.31 WP data hold time t,p.wp

WP SET UP TIME : tgy . w(us)

NOISE REDUCTION
EFFECTIVE TIME : t(SDA H)(us)

INTERNAL WRITING

6
SPE

~ 5
3
E
&
;4
g -—
F e o b—L — L
u O E ==
o 2 .
> Ta=-40°C ——

1 - Ta=25C —

Ta=85C .| .
0
0 1 2 3 4 5 6

0.2
0.1
0.0
-0.1
-0.2
-03
-04
-05
-06

SUPPLY VOLTAGE : Vce(V)

Fig.26 Internal writing cycle time tyg

06
Ta=-40°C
05 Ta=25C ———
Ta=85C —._.
04 a=85
0.3
0.2 = e
0.1
SPEC
0

SUPPLY VOLATGE : Vce(V)

Fig.29 Noise reduction effective time t, (SDAH)
i =
0 1 2 3 4 5 6

SUPPLY VOLTAGE : Vcc(V)

Fig.32 WP setup time tsy . wp
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BR24G[[[1-3 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 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”.

SILTAN REAW B WA

SCL

H L JL IL ] L JL ] L
START ADDRESS R/W  ACK DATA ACK
condition condition

Fig.34 Data transfer timing

OsStart 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 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 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 (u -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 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 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/ W to 0 ------- write (setting 0 to word address setting of random read)
Setting R/ w to 1 ------- read
Type Slave address Maximum number of
Connected buses
BR24G01-3,BR24G02-3 1 01 0 A2 A1 A0 RWw 8
BR24G04-3 1 01 0 A2 A1 PO RWwW 4
BR24G08-3 1 01 0 A2 P1 PO RWwW 2
BR24G16-3 101 0 P2 P1 PO RW 1
BR24G32-3,BR24G64-3, __
BR24G128-3, BR24G256-3, 1010 A2 Al AD RWw 8
PO~ P2 are page select bits.
www.rohm.com 7/19 2011.9 - Rev.A

© 2011 ROHM Co., Ltd. All rights reserved.



BR24G[[0O-3 Series

Technical Note

@®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.

S w
T R S
A I T
R SLAVE T WORD DATA o
T ADDRESS _ E ADDRESS P
T 1 T T T T 1171 T T T T T 171
SDA As for WA7, BR24G01-3 becomes Don't care.
LINE 1]0[1]|o]a2a1a0 via WAl b7 DO| H
[ N R L1111
7 RA A A
Note) 1 C c c
W K K K
Fig.35 Byte write cycle (BR24G01/02/04/08/16-3)
s w
T R s
A I T
R SLAVE T 1st WORD 2nd WORD DATA o
T ADDRESS _E ADDRESS ADDRESS P
soA T T L LI I I I B | LU *1  As for WA12, BR24G32-3 becomes Don't care.
AVAWAWAWA As for WA13, BR24G32/64-3 becomes Don't care.
LINE 1[0 1] 0]a2a1A0 wA o7 DO
15 14 13 12 11 0 As for WA14, BR24G32/64/128-3 becomes Don't care.
Y C—— 1 S As for WA15, BR24G32/64/128/256-3 becomes Don't care.
R A A A A
Note) /1 C " c c c
W K K K K
Fig.36 Byte write cycle (BR24G32/64/128/256-3)
s w
T R s
A | *D T
R SLAVE T WORD o
T ADDRESS E ADDRESS(n) DATA(n) \DATA(n+15) P
T T T 1T T T 1T 17 T T T T T 1T T T 1T T 71
o Holilobaatso A wa| |, 00 00 1 As for WA7, BR24G01-3 becomes Don't care.
0 7 0 *2  As for BR24G01/02-3 becomes (n+7)
0 0 1 1 111111 N T Y T I | 1 \\I | N T T |
" RA, A A A
Note) 1c ™ c c c
W K K K K
Fig.37 Page write cycle (BR24G01/02/04/08/16-3)
s w s *1  As for WA12, BR24G32-3 becomes Don't care.
A R Y T As for WA13, BR24G32/64-3 becomes Don't care.
R ovmtss & aooareem AODRESS () DATA(M) DATAM+31) 2 As for WA14, BR24G32/64/128-3 becomes Don't care.
son T TT T T T T T T TT TT T T As for WA15, BR24G32/64/128/256-3 becomes Don't care.
LINE 1]0|1[0p2A1A0 fé“::“‘f;‘:“z"::“ W: D7 DO DO
oy 11 1 L1111 L1111 11111 *2 As for BR24G128/256-3 becomes (n+63)
R A . A A A A
Note) 1c ! c c c [}
W K K K K K

Fig.38 Page write cycle

(BR24G32/64/128/256-3)

Note)
. 12 '*3 *1  In BR24G16-3, A2 becomes P2.
*2 In BR24G08/16-3, A1 becomes P1.
110110 [A2AAQ *3  In BR24G04/08/16-3 A0 becomes PO.

Fig.39 Difference of slave address of each 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, BR24G08-3, BR24G16-3)
Up to 32Byte (BR24G32-3, BR24G64-3)
Up to 64Byte (BR24G128-3, BR24G256-3)

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 P10.)

As for page write cycle of BR24G01-3 and BR24G02-3, after the significant 4 bits (in the case of BR24G01-3) of word address, or
the significant 5 bits (in the case of BR24G02-3) of word address are designated arbitrarily, by continuing data input of 2 bytes or
more, the address of insignificant 3 bits is incremented internally, and data up to 8 bytes can be written.

As for page write command of BR24G04-3, BR24G08-3 and BR24G16-3, after page select bit 'P0’(in the case of BR24G04-3),
after page select bit 'PO,P1’(in the case of BR24G08-3), after page select bit 'P0,P1,P2'(in the case of BR24G16-3) of slave
address are 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 BR24G32-3 and BR24G64-3, after the significant 7 bits (in the case of BR24G32-3) of word address, or
the significant 8 bits (in the case of BR24G64-3) 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 BR24G128-3 and BR24G256-3, after the significant 8 bits (in the case of BR24G128-3) of word address,
or the significant 9 bits (in the case of BR24G256-3) of word address are designated arbitrarily, by continuing data input of 2 bytes
or more, the address of insignificant 6 bits is incremented internally, and data up to 64 bytes can be written.

www.rohm.com _ 9/19 2011.9 - Rev.A
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ONotes on page write cycle

List of numbers of page write

Number of
Pages 8Byte 16Byte 32Byte 64Byte
BR24G04-3
Product BR24G01-3 BR24G32-3 BR24G128-3
BR24G08-3
number BR24G02-3 BR24G64-3 BR24G256-3
BR24G16-3

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.)

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

WA7 ------ WA4 | WA3 WA2 WAT WAO
0 ------ olo o o o
0 ------ 0 ! 0 0 0 1 Increment
0 ------ 0 : o o 1 o0 2

! i 5

: ! |

OEn L0_-=--- 0ol1 1 1 0
0 ------ 01 1 1 1 < For example, when it is started from address OEh,
0 ------ 0lo o o o2 therefore, increment is made as below,
TT OEh—0Fh—00h—01h--- which please note.

Sianifi N ¥ O0Eh- - -OE in hexadecimal, therefore, 00001110 becomes a
ignificant bit is fixed.
No digit up binary number.

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.
In the case of use it as an ROM, it is recommended to connect it to pull up or Vcc.

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

www.rohm.com _ 10/19 2011.9 - Rev.A
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Technical Note

@®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 R SLAVE A o
T ADDRESS E ADDRESS(n) T ADDRESS D DATA(n) P
SDA T T T T T TT T T 1T TT
LINE 1]0[1]0a2a1a9 A VA 1]0[1]oja2a1ag D7 Do H *1  As for WA7,BR24G01-3 become Don't care.
11 1 | N N I | 11 | N T T T |
7/ RA A R A A
/ C c /C
Note) WK K W K K
Fig.40 Random read cycle (BR24G01/02/04/08/16-3)
s w s
T R T R S
A 1 A E T
R SLAVE 1st WORD 2nd WORD R SLAVE A o
T ADDRESS [  ADDRESS(n) ADDRESS(n) T ADDRESS p DATA(n) P
DA N N T rrrTT *1 As for WA12, BR24G32-3 become Don't care.
LINE Lol lolhonnd — fravawawana M o] dolazand | o7 00 As for WA13, BR24G32/64-3 become Don't care.
e ‘SI“‘I”I‘ZI”I y Ll L Ll As for WA14, BR24G32/64/128-3 become Don'’t care.
A RA A A R A A As for WA15, BR24G32/64/128/256-3 become Don't care.
Note) / C * c o /C c
W K K K W K K
Fig.41 Random read cycle (BR24G32/64/128/256-3)
s
T R S
A E T
R SLAVE A o
T ADDRESS D DATA(n) p
LI L
SDA
LINE 1{o[1]0p2a1AQ D7 DO
11 | N T I |
7 RA é
/I C
Note) WK K
Fig.42 Current read cycle
s
T R S
A SLAVE A I
R A o
T ADDRESS D DATA(n) DATA(n+x) P
TT T TTTT1TTT T T T T TTT
SDA
LINE 1]0]1[0[a2 A1Aq D7 DO D7 DQ H
11 | T Y T | | 1 Y | | T Y T |
S RA A A 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, 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)

1101110

1

*1 *2 *3

A2A1AQ
L1

*1
*2
*3

Fig.44 Difference of slave address of each type

In BR24G16-3, A2 becomes P2.
In BR24G08/16-3, A1 becomes P1.
In BR24G08/16-3, A0 becomes PO.
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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

SCL zzzzza | T2l T frl_fal [T/~ { ~Nemarcomman
SDA U |_|_|_ U \\Normal command

Fig.45-(a) The case of dummy clock +START+START+ command input

Start Dummy clock X 9 Start
solzzzzzz28 1| 1Tz 1*_Tel_Js1| 11|/ ¥ ~Nomarcommane
SDA |_ 22 \_‘ 22 \Normal command

Fig.45-(b) The case of START +9 dummy clocks +START+ command input

Startx 9

soL zzzzzzZ3 7| _T21 T3l [ I71 T8l _[el ]/~ ¥ ~emarcommans
e e e e 2 e s o U N

Fig.45-(c) STARTx9+ command input

X Start command from START input.

@ 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 can be executed without waiting for tWR =
5ms.

When to write continuously, RW = 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 output and so forth.

) ) During internal write,
First write command ACK = HIGH is sent back.
A
I I
S S S S
T ) T T |Slave é T |Slave é
A Write command |Q A K A K
R P R |address | H R [address |H
T T T
WR
) Second write command
A —
—
S S
T | Slave A T | Slave Al word A AlS
A C A C Cl Dat C|T
K K K| Y@ |K|o
R | address H R|address | |*| address |t Llp
T T
WR —

N

After completion of internal write,
ACK=LOW is sent back, so 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. The area from the rise of SCL to take in DO to input the stop condition is cancel valid area. And,

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

R|se of DO taken clock - Rise of SDA
SCL

DO ACK SDA DO ACK

Enlarged view

Enlarged view

A 1A
SDA |1 |Sae |C|Wead | C D7|D8IDSD4[D3IO2D1DO|CY  pos | |C Sla R
K K K i [Klo]
] WP cancel invalid area WP cancel valid area WP cancel invdlid area
WP [~ < > <
Data is not written.

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. (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

Start condition ~ Stop condition

Fig.48 Case of cancel by start, stop condition during slave address input
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Technical Note

@ 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 Vi, 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 or below.

And AC timing should be satisfied even when SDA rise time is late.

@The bus electric potential B 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 (Vi4) of microcontroller and EEPROM including recommended noise margin 0.2Vcc.

Vee—-ILRPu—-0.2 Vee = VIH

[BR24GXX

0 SDA terminal

RpPU gw Microcontroller |
Ex.) Vcc =3V IL=10pA VIH=0.7 Vcc
from®@
0.8x3—0.7x3
R U S —M8M8M— _o< .
10x10°®
=< 300 [kQ]

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_wax=0.4V and loimax=3mA.

Vcc—VoL

= loL
RpPuU -

RPU = Vcc—VoL
= loL

b

IL |_
Bus line

capacity
CBUS

Fig.49 I/O circuit diagram

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

VoLmax = ViL—0.1 Vcc

Ex.) Vcc =3V, VoL=0.4V. loL=3mA. microcontroller, EEPROM V, =0.3Vcc

3—0.4

from® RPU T

v

= 867 [Q]

And Vor=0.4 [V]
ViL=0.3%x 3
=0.9 [V]
Therefore, the condition @ 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.

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

SCL IJ—

SDA

'H' output of microcontroller

|
)
1
|
'L' output of EEPROM
|
)
1
1

<}

Over current flows to SDA line by 'H'

Microcontroller EEPROM 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 the following relations.
(DSDA 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.
@The bus electric potential@to be determined by Rpu and Rs the moment when EEPROM outputs 'L' to SDA bus sufficiently secure
the input 'L' level (V\.) of microcontroller including recommended noise margin 0.1Vcc.

- (Vcc—VoL)xRs

'Vee ! <

: : RPUTRS + VoL+0.1Vcc=ViL

| |

| |

ViL—VoL-0.1Vce
VoL . <

: Pl - Rs = TAVCCVIL RPU

| 4

! Tousine | | AF Ex.)Vce=3V ViL=0.3Vce VoL=0.4V RPU=20kQ

| { capacity i |
< | 77cBUS 7T 0.3x3—0.4—0.1x3 ;
e T = Rs = — X 20%x10

Micro controller EEPROM 1.1x3—0.3%3
Fig.52 1/0 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 |, 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

s JR— MCC oy
d ! Rs —
i E 'L'output
B | : Rs z Y2¢
i Over current |, l _ _
: Y S Ex.) VCC=3V, [=10mA
'H' output i E 3
| i Rs 2 ——
10x10°
Microcontroller EEPROM > 300[Q]
Fig.53 I/0O circuit diagram -
www.rohm.com 15/19 2011.9 - Rev.A
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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
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

Veo ——— Recommended conditions of tR, tOFF,Vbot
tR tOFF Vbot
. tOFF 10ms or below 10ms or larger| 0.3V or below
> Vbot
0 : 100 or below | 10ms or larger| 0.2V or below

Fig.56  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' at power on .
—Control SCL and SDA as shown below, to make SCL and SDA, 'H' and 'H'.

Yoo

J tow [ I i—
scL H 5

SDaA

i toH :tSU:D.Ih\T : SU DA;T
Fig.57 When SCL="H and SDA=L’ Fig.58 When SCL=L’ and SDA="’
b) In the case when the above condition 2 cannot be observed.

Aftervoo hecomesistahlei H After Voo becomes stéhle
—_—

—After power source becomes stable, execute software reset(P12).
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, LS| may be
destructed.

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

mb

er

B

R

2

4

G

5

6

F

G

T

—

—

l_l

ROHM type BUS type Operating Capacity Package Halogen Free
name 24 - 1°C temperature/ 01=1K  64=64K F :SOP8 Sn 100
Power source 02=2K 128=128K FJ :SOP-J8 Process Code
Voltage 04=4K 256=256K FV : SSOP-B8
G:-40°C ~+85°C/08=8K FVT :TSSOP-B8
~ 16=16K FVJ : TSSOP-B8J .
1.7V~5.5v 32=32K FVM : MSOPS Package specifications
E2 : reel shape emboss taping
TR : reel shape emboss taping
@Package specifications
SOP8
s0102 <Tape and Reel information>
(MAX 5.35 inciude BURR) - Tape Embossed carrier tape
e 76 s ¥ Quantity | 2500pcs
HHEHAA =
P b z 3 Direction | 2
ﬁ % O ’ § § of feed The direction is the 1pin of product is at the upper left when you hold
TEE ( reel on the left hand and you pull out the tape on the right hand )
23 4
0.595 \
+°.1 \ ‘
- L0175 o 0 0 o 0 0o o O o0 0 00 o o O 0 0
EA g [5H4
- ol 04 18]
b \ : 7
Y2 aason LN 1pin Direction of feed '
(Unit : mm) Reel *Order quantity needs to be multiple of the minimum quantity.
SOP-J8
002 <Tape and Reel information>
(MAX 5.25 include BURR) e Tape Embossed carrier tape
415 .
c7es T - Quantity | 2500pcs
HHHA Z = E2
o o ] Direction s . f
] ﬁ g of feed The direction is the 1pin of product is at the upper left when you hold
@ . Oﬁ 7T | ( reel on the left hand and you pull out the tape on the right hand )
2 3 4
0.545 L oz 1 I j
4 O O 0 0 0 0 0 0 00 0 C o0 0 0 0 O
51
- [
0 .27
gT 0.4210.1 [ ‘ 7 \
& ois v\ 1pin Direction of feed
{Unit : mm) Reel * Order quantity needs to be multiple of the minimum quantity.
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SSOP-B8
30402 <Tape and Reel information>
TMAX 335 incuck BURR] :
8 7 8 8§ P Tape Embossed carrier tape
H H H H & Quantity | 2500pcs
Direction E2

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

115201

=

I

\
0 0O 0 0 O 0 0 O ¢ 0 0o 0 0 O

DA

7

\ I 7 . |
b \ 1pin Direction of feed
{Unit - mm) Reel * Order quantity needs to be mulfiple of the minimum quantity.
TSSOP-BS8
20504 <Tape and Reel information>
(MAX 2.35 includs BURR) e Tape Embossed carrier tape
o Quantity | 3000pcs
N Directi E2
3 Oflrfee::jon 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 )
\ l B
O O O O O O < < < O
"3 - e | —_e | E ® | —_e = —_e =
EI—%Ii — ]~ =] ]~ [ | I =]
& g 4 —_ = —_ = —_ = —_ = —_ =
- = /= = 9 = /= = /= = /=
\ '\ |1 pin/ Direction of feed '
—_—
(Unit : mm) Reel *Order quantity needs to be multiple of the minimum quantity.
TSSOP-B8J
purrs 2k sy <Tape and Real Informatlon>
1 [:] .
. 7 8 2 L Tape Embossed carmmier tape
H Q Q Q = Quantty | 2500pcs
Directio E2
5 3 Oflfeedn The direction Is the 1pin of product Is at the upper left when yau hold
2 2 o resl on the left hand and you pull out the tapse on the right hand )
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{Unkt : mm} Resl *Odar quantity neads to be multipls of the miimum quantity,
MSOPS8
<Tape and Real Information>
28101 -
{(MAX 326 Inclie EURR) Tape Embossed carrier tape
- 53: e Quantity | 3000pcs
HHAH i ﬁ R
a3 s 1 Dirsction
§ i s} of feed The dingction Is the 1pin of product ks at the upper right when you hokl
| s reel on the Isft hand and you pull out tha tape on tha Hight hand )
234
1PN MARK 1pin
0.145 3211 1 1 s
0475 2% Q < < Q < o7 O < Q 0
winiulnl winiulnl miniuicd minininl [nininin]
%: T . . . . .
+|
8 8 B2 OO0 OO Ooog OOoogd oo™
i L q I
£ § s : N Direction of faed
(Unlt : mm) Real #» Oxder quantity nescs to bs mulipls of ths minimum quanttty.
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