LENESAS

R1EX24004ASASOI
R1EX24004ATASOI

Two-wire serial interface RIODSOase O
4k EEPROM (512-word x 8-bit) 2013.11.08
RLEX 24xxx 2 EEPROM ROM
MONOS CMOS
16
. 18V 55V
° 2 (I*c )
. 400kHz
[ ]
— 2.0pA (max)
— 1.0mA (max)
— 2.5mA (max)
. 16
° 5ms
. 100 @25
. 100 @25
. SOoP8 TSSOP8
[ ]
— TSSOP8 3,0001C/resl
— SOP8 2,5001C/rel
. 40 +85°C
[ ]
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R1EX24004ASASOI/R1IEX24004ATASOI

Orderable Part Numbers Internal organization Package Shipping tape and reel

R1EX24004ASASO0I1#S0 4k bit (512 x 8-bit) 150 mil 8-pin plastic SOP 2,500 IC/reel
PRSPO008DF-B (FP-8DBV)

R1EX24004ATASOI#S0 4Kk bit (512 x 8-bit) 8-pin plastic TSSOP 3,000 IC/reel
PTSP0008JC-B (TTP-8DAV)

8-pin SOP/8-pin TSSOP

AoNe) [ 11 O 8 [ Jvee
AL [ ]2 7 [ Jwp
A2 [ |3 6 | |scL
Ves [ |4 5 | ]spba
(Top view)
Pin name Function
AO to A2 Device address
SCL Serial clock input
SDA Serial data input/output
WP Write protect
Vee Power supply
Vss Ground
NC No connection
] Voltage detector
Veo (P
P High voltage generator
Vs ( P +
g
— ’ Q
WP ( )— Control 9 b
logic g é — Memory array
—» <
AO(NC), A1, A2 ( }—— S
A v
oS (]
SCL C < —Pp § P Y-select & Sense amp.
()
©
>
spA (—— v
- P Serial-parallel converter
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R1EX24004ASASOI/R1IEX24004ATASOI

Parameter Symbol Value Unit
Supply voltage relative to Vss Vce -0.6t0 +7.0 \'%
Input voltage relative to Vss Vin -0.5*210 +7.0 \Y
Operating temperature range*l Topr —40 to +85 °C
Storage temperature range Tstg -55to +125 °C
1.
2. 50ns -3.0V
DC
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 1.8 — 5.5 \%
Vss 0 0 0 Vv
Input high voltage Viu Vee x 0.7 — Vce + 0.5 \%
Input low voltage Vi -0.3*! — Vce x 0.3 \%
Operating temperature Topr -40 — +85 °C
1. 50ns -1.0v
DC
(Ta=—40 +85°C,Vc=18V 55V)
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2.0 PA [Vec=55V,Vin=0t055V
Output leakage current Lo — — 2.0 HWA [Vec=55V,Vout=0to 5.5V
Standby Vcc current Ise — 1.0 2.0 HA [Vec =5.5V, Vin = Vss or Ve
— 0.5 — HA Vce = 3.3 V, Vin = Vss or Vcc, Ta = 25°C
Read Vcc current lect — — 1.0 mA |[Vce =5.5V, Read at 400kHz
— 0.2 — MA |Vce = 3.3V, Read at 400kHz Ta = 25°C
Write Vcc current lcc2 — — 25 mA |Vce = 5.5V, Write at 400kHz
— 1.0 — mA |Vcc = 3.3V, Write at 400kHz Ta = 25°C
Output low voltage Voi2 — — 0.4 V |Vec=2.71t055V, lo. =3.0mA
Vou — — 0.2 V  |Vec=181t02.7V, loL = 1.5mA
(Ta=+25°C,f =1 MH2)
Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance (A0 to A2, SCL, WP) Cin*! — — 6.0 pF |Vihn=0V
Output capacitance (SDA) Cio*! — — 6.0 pF [Vout=0V
1. Not 100% tested.
(Vcc=18V1t055V)
Ta=25°C Ta=85°C Notes
1,000k Cycles min. 100k Cycles min 1
100  min. 10 min. 1
1. Not 100% tested.
— "1" (FF Hex)
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R1EX24004ASASOI/R1IEX24004ATASOI

AC
(Ta=-40 +85°C,Vc=18 55V)
[ ]
— V= 0.2 x Ve
— Vig=0.8%xVc
° < 20ns
° 0.5%x Ve
° 1TTL Gate + 100 pF
Parameter Symbol Min Typ Max Unit Notes
Clock frequency fscL — — 400 kHz
Clock pulse width low tLow 1200 — — ns
Clock pulse width high thigH 600 — — ns
Noise suppression time t — — 50 ns 1
Access time taa 100 — 900 ns
Bus free time for next mode tsur 1200 — — ns
Start hold time tHD.STA 600 — — ns
Start setup time tsu.sta 600 — — ns
Data in hold time tHD.DAT 0 — — ns
Data in setup time tsu.paT 100 — — ns
Input rise time tr — — 300 ns 1
Input fall time te — — 300 ns 1
Stop setup time tsu.sTo 600 — — ns
Data out hold time ton 50 — — ns
Write protect hold time tHp.wp 1200 — — ns
Write protect setup time tsuwp 0 — — ns
Write cycle time twe — — 5 ms 2
1. Not 100% tested.
2. twe
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R1EX24004ASASOI/R1IEX24004ATASOI

Bus Timing
1/fscL .
te tHiGH Low R
scL / \ /
t R— ________
SUSTA tHD.DAT ~
tHD.STA Isu.par tsu.sTo

SDA /
(in)

ek

77777

tsu.wp

WP

tHo.wp *?

Write Cycle Timing

Stop condition

~

= Y |

SDA \ Doin 3{

AR

~

Start condition

((

i ) \
fwe \
Write data ACK
\_/ (Internally controlled) W,

(Address (n))

(IR
—
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(SCL)
400kHz
(SDA)
DC lo’ SDA
SDA SCL
Low
Data Validity (SDA data change timing waveform)
SCL
. / >< ><
Data Data
change change
SDA  High — Low Low — High SCL Low
(A0,A1,A2)
4
Vee Vss Vee
Vss SDA
Vss
Pin Connections for A0 to A2
Max connect Pin connection
Memory size number A2 Al A0 Notes
4Kk bit 4 VeelVss | Vec/Vss w2 Use AO for memory address a8
1. VeelVss VSS
2.
WP
High
Write Protect Area
Acknowledge “0” Write Acknowledge“1” (NoACK)
Low
High/Low
WP WRITE
Write Protect Area
Write protect area
WP pin status 4k bit
ViH FULL(4k bit)
Vi Normal read/write operation
R10DS0199JJ0100 Rev.1.00 Page 6 of 16

2013.11.08

RENESAS




R1EX24004ASASOI/R1IEX24004ATASOI

Read Write SCL High SDA High
Start condition and stop condition

SCL High SDA Low High
Start condition and stop condition Read
Write

twe

Start Condition and Stop Condition

Low

Read

Write cycle timing

w ST/

((

sDA \ / ' \ é -

(in) N
Start condition Stop condition
Acknowledge
Read 8hit Acknowledge
8 SCL 9 “0”
9 Acknowledge
EEPROM Write 8 9
EEPROM Acknowledge “0” Read 8
Acknowledge “0” EEPROM  Read 8
Acknowledge “0” Acknowledge “0”
EEPROM Read Acknowledge “0"
Read Acknowledge “0”
Acknowledge Timing Waveform
@
w L
_ (
SDA IN / \ / \\ ><
Acknowledge
) out
SDA OUT <§> —
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R1EX24004ASASOI/R1IEX24004ATASOI

8
Read Write 4bit
3bit Read/Write 1bit 3
4
13 1010"
2 A2 Al a3
4
A2,A1 High Low
8 R/W(Read/Write) “0" Write “1"
Read
“1010”
Read/Write
Device Address Word
Device address word (8-bit)
Device code (fixed) Device address code R/W code**
4K 1 | o [ 1 0 A2 | At | a8 RIW
1. RIW="1" Read R/W="0" Write
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2013.11.08

Write (WP=Low )
Byte Write (WP) Low Write
Read/Write “0 8hit
9bit Acknowledge “0" Write 8hit
Acknowledge “0” Write 8hit
Write EEPROM  Acknowledge “0"
LSl SCL SDA
Byte Write Operation
WP _I r
Device Memory
address address (n) Write data (n)
4k 1101110 %W‘ SRR RRER |BSER 88[5|8 H
Start ACK ACK ACK/ | stop
R/W
Page Write
16 Page Write Page
Write Byte Write - -
(n) > Write (Dn) 9hit Acknowledge “0” Write
(Dn) Write (Dn+1) Page Write
Write (Dn+1) (a0 a3)
(n+1) Write Write
16 Write (a0
a3) “Roll  Over”
“Roll Over” Write 2 )
Write Write
Page Write Operation
WP _I
Device Memory
address address (n) Write data (n)  Write data (n+m)
4k 1/0/1/0 %w‘ E E R R I S S S B8l3(3/3(2(8 F
Start ACK ACK ACK ACK
R/W Stop
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R1EX24004ASASOI/R1IEX24004ATASOI

Write (WP=High )

Byte Write (WP) High Write
Read/Write “0 8hit
9bit Acknowledge “0” Write 8hit
Acknowledge “0” Write 8hit

EEPROM  Acknowledge “1"(No ACK)

Byte Write Operation

L

WP J
Device Memory
No ACK
address address (n) Write data (n) 0 AC
4k 1|0{1{0 %W‘ e R e R e e o N P P P P S P
Start ACK ACK/ Stop
R/W
Page Write
Page Write Byte Write - N
(n) 9hit Acknowledge “0” Write (Dn) Acknowledge “1”
Page Write Operation
we | L
Device Memory No ACK No ACK
address address (n) Write data (n) /Write data (n+m)/
4k 10|10 %W‘ R8RS T(R| (BB|BIR[B|B[B]8 B13[8[a[a[8 ‘
Start ACK ACK ’
R/W Sto
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Acknowledge Polling
EEPROM

Read/Write
Acknowledge“1”

Write Cycle Polling Using ACK

9bit
Acknowledge “0”

Acknowledge Polling
8hit
Acknowledge

Acknowledge Polling

Acknowledge Polling
Write Cycle Polling using ACK

Write

Send
write command

i

Send
stop condition
to initiate write cycle

Y

Send
start condition

!

Send
device address word
with R'W =0

ACK
returned

Yes

Next operation is
addressing the memor!

No

Y

Y

Send
memory address

Send
start condition

Send
stop condition

!

Y

Y

Proceed write operation

Proceed random address
read operation

Send
stop condition
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R1EX24004ASASOI/R1IEX24004ATASOI

Read
Read Current AddressRead Random Read Sequential Read 3 Read
Write 8hit Read/Write “1"
Current Address Read
EEPROM Read Write (n)
1 (n+1) Current Address Read
(n+1) Read
Write - ( R/W="1")
Acknowledge “0" (n+1) 8hit
Acknowledge“1” Acknowledge -
Read
Read Current Address  “Roll Over” 0
Write Current Address
”?Roll Over>”
Current Address OFF ON Current Address
ON Read Random Read

Current Address Read Operation

Device
address Read data (n+1)
K 1lo|1]o| | hir| [B8IERIEEIS
Start / |\ LACK NoACK Stop
R/W

Note :1*Don't care bit
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R1EX24004ASASOI/R1IEX24004ATASOI

Random Read

Read

Write Read
el R/W:“ O" Ed
Acknowledge “0”
Current Address Read Write
Acknowledge“1” Acknowledge -
Read
Random Read Operation
Device Memory Device
address address (n) address Read data (n)
4k @@ #[#[¢
1|0(1/|0 %w‘ D] Cel et A DA [N 1 (=] 1|0{1|0 Rl |5I88RISINIRIS
Start \ \ACK \ \Start _RW/ No ACK/
R/W ACK ACK Sto
L Dummy write —_— I—Current address read S
Notes: 1. Don't care bit
2. 2nd device address code (#) should be same as 1st (@).
Sequential Read
Read Current Address Read Random Read 8hit
Acknowledge “0” 8hit
Acknowledge “0”
0 “Roll Over” “Roll Over”
Sequential Read Current AddressRead Random Read Acknowledge
“1"  Acknowledge -

Sequential Read Operation

Device
address Read data (n+1) Read data (n+2) Read data (n+m)
4k 10110 | R| |B|8B[3|BBR8] |5|8[8[EIER[EI8 B3 8838 J
Start ACK ACK  ACK No ACK/
R/W Stop
Note: 1. Don't care bit
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R1EX24004ASASOI/R1IEX24004ATASOI

On/Off

On/Off
Power on Reset

On/Off
Off

On

SCL SDA

VCC

SCL,SDA

On

50ns

Vss

Power on Reset
Vee Vss
2us/vV
VCC_VSS

On

ov

50ns

50ns

0.1uF
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R1EX24004ASAS0I (PRSPO008DF-B / Previous Code: FP-8DBV)

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-SOP8-3.9x4.89-1.27 PRSP0008DF-B FP-8DBV 0.08g

“p

0B HH |

Index mark

'L

Terminal cross section
( Ni/Pd/Au plating )

Detail F

NOT’I\EX

1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeters
Symool | Min [ Nom| Ma:
D | — |4.89]5.1§
E | — 390
A | — | — | —
A1 ]0.102[ 0.14 [0.254
A | — | — | 1.73
bp | 0.35]| 0.40 | 0.45
by | — | —
¢ 10.15]0.20| 0.2
C1 —
6 0ol — 1 8
He | 5.84 | 6.02 | 6.2(
e | — 127 —
X | — | — 10.2§
y | — | — 10.1d
Z | — | — ]0.69
L [0.406| 0.60 |0.889
Li | — 11.06] —

R10DS0199JJ0100 Rev.1.00
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R1EX24004ASASOI/R1IEX24004ATASOI

R1EX24004ATASOI (PTSPO008JC-B / Previous Code: TTP-8DAV)

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-TSSOP8-4.4x3-065 | PTSP0008JC-B |  TTP-8DAV | 0.034g |
b .
8 5 I
H H H H i A
L
[
w f o
Terminal cross section
( Ni/Pd/Au plating )
Index mark
~—

A

A, | g

Detail F

NOTFA)

1. DIMENSIONS"#1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeter,

Symbol Min

Nom

Ma

D J—

3.00

3.30

E J—

4.40

Ay | —

A1 ]0.03

0.07

0.19

1.10

by | 0.15

0.20

0.2§

¢ 10.10

0.15

0.20

8°

6.40

6.60

0.65

0.13

0.19

0.80%

0.60

R10DS0199JJ0100 Rev.1.00
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Rev.
0.01 2008.01.11 —
1.00 2013.11.08 —

2
Voltage detector
3
DC
Ise =0.5uA(Typ) @3.3V, Icc1 = 0.2mA(Typ) @3.3V, lccz = 1.0 mA (Typ) @3.3V
14




EEE

1. AEMICERBSNEER, VI FIz7EIVCINLICEET 2EREE. FERUKOBES. BAGIZHRATILEDTY . SEHROHER - X T LDRETEL
T, BB, VI FI27ELIVCNLICEET 2FREEMATHIBECE. BEROFEFEICEVTToTLESL, ThoDFERISERAL T, BFHFELIEIE=
FICELCBEICEL, S E. —NZ0EFZAVERA,

2. ABRISEMIA TV IERE, EREHPTHOBEEICERLEZLOTTN, BUNBVWIEEZRIETILEDTELY F A, H—. AEHICEHSN TV DIER
DRYICERT 2BENBSEHRICELEBERICEVNTH, StE. —ZOFEEZEZAEVFERA.

3. AERICRBINFBRET—42, B, £, 7OJ54L, 7ILTY XL, CAEBRAEOEROERISER L TRE L-EZEORIHE. SEETOMOLMEIEE
1Tt 2REICEL., L&, MoNHEEEZEILDOTESLY FtA, Litld. REHCEOSLHFLIE=EDOHIE. EFETOMOMBMEEZTSH
HET2L0TEHY EHA

4. HHRBSEYE. RE. BRELGVTLESIVD, M) IHE. BE. BRECLYELCLBEICEAL, 4. —Z0EEZZEVERA,

5. it LBHUIOKEKES MEEKE] LU BREKE] ITHELTEY.

EMEKER, UTICTTARICHESNMMERASINDILEZERLTEYET,
K . QU Ea—4, OAHER. BISHE. LA, AV,
RE. TEEH. =V LE% EXRA0RY b
BREKE  EEHE (BBE. THE. WNE) | XERESHS.
B - BHILEE, ERREEES
LHURE, EEED - BRICEEEZRIFTAEEOH IS - VAT L (EGHBEE. AMACEOAAERTIH0%) | H LAEZRLUYNBETERES
EEBTNDHLHER - VAT L (RFAFMIRAT L, EERHRE) ICEAShICLEZBRLTHELYT, ATAHICLRTEERA. LA, BRILEVA
RICHHUBEFFEALEILICEYBERELEESHICBENELTH, BHE—YVZOEXEAVERA. A8, CTHEANHIBET. BHEBZCHHN
BhHELEEL,

6. LHWRECHADKE, BHAEET IRAEN. BEESHTEHEE. KL, REFHZOMORIHEANTIERACE SV, SH{FIHEERE TLitn
RECHEASAEBEOKES LUBERICOETELTE, St —OF0BEEZAVFEEA.

7. HitE, BHUSOSESSCEBEHORLICEOTOETA, FERUREHIBETHENRE LY., ERAEHICE > TEBREBELLYTIEE/HY E
Fo Frz, BHBRKEMBEHRFZECOVTRHIToTHE Y FA, BHEUKOBEETBBENELIBEL. AGER. XKBHR, HE2NBESFELSE
WK S, BEHROEEICSNT, TREH. EFEESR. BRHEHLEHEOREB[HBLUVI U0 TNEE SEHROKE - VR TLE L TOHARI
EAoTLEEN, BT, Y420V T bYx7IE, BRTORILTEHEL 2. SEHROER - PDXATLLELTORLRIAEHEROEETIToO TS,

8. LMWROBEBAMUZOHMII OETEL UL, USEMCHTLAHELEROETHHMEECEIL, JHEAICKELTE. BEOVEOEE - HRAZRHTS
ROHSIES %, HRASNIBEEELSEZTHAHENS X, MW IEBICHEAT 5L 5 THACESL, BEHKSINDEFEETLEVI LITKYELCHEBEIC
BLT, S, —Zz0EEZEVERA,

9. ABERICEHINA TV ILEHAUSELUEMZERNNOERSIVRAICEIYVEE - F/A - REZFEEIATVIHE - SXATLICERTSHLIFTEERA, £
fo. BHURBIURBTEXEHREEHOMRZOEN. EXZFAOEMTOMFEARICEALAVT LS, SHUFFLARMEEHT 258, T4
EAERUNEESE] TOMEERBEELSEETL, MO EFTDEDDIECAICLIYBELFHRET>TLLESL,

10. BEHDESRSFICEY, ATIEZSTHOESHICEM L TUHESAMERSL, TOEANSBENE LGS, YHEIALOEELEDT. BEHICTIE
BLTEEETOTITHRILEEL,

M. REHOLPE LT HELHOXBICLLIFFORELFIEUCEBIFLIENTILEHLET,

EL AEMCBVTHERASATNS M43t &E LR YR ILY O ZBRARUBL VLR YR ITLY b0 ABASUAZORKEDBRIEOBEH
EEEFCEEECRETIRHEVVET,
F2. REBCBOWTHEASA TN MSHH8A) S TV TERSA - SHOME. WERKEZVVET,

LENESANS

IWRBZILIZNOZIAMR ST

BEfsMAEED http://www.renesas.com

NEXHMEEBOOEREERILLIEAHYFET, RIEMITOSTELTE, HHA—LR-—JEITBEILZE,
ILAHR ILY bO=H ZAK%KEH T100-0004 FHREARXRKFHE2-6-2 (HAREIL)

EEFHESEEEE S UVEHDO THERETREANES T,
REBMAEED : http://japan.renesas.com/contact/

© 2013 Renesas Electronics Corporation. All rights reserved.
Colophon 3.0




	R1EX24004ASAS0IR1EX24004ATAS0I
	概要
	特長
	製品ラインアップ
	ピン配置
	ピン説明
	ブロックダイアグラム
	絶対最大定格
	DC動作条件
	DC特性
	容量
	メモリセル特性
	出荷時データ
	AC特性
	タイミング波形
	ピン機能
	シリアルクロック(SCL)
	シリアル入出力(SDA)
	Data Validity (SDA data change timing waveform)
	デバイス・アドレス(A0,A1,A2)
	Pin Connections for A0 to A2
	ライトプロテクト（WP）
	Write Protect Area

	動作説明
	スタート・コンディション
	ストップ・コンディション
	Start Condition and Stop Condition
	Acknowledge
	Acknowledge Timing Waveform
	デバイス・アドレッシング
	Device Address Word
	Write動作 (WP=Lowの時)
	Write動作 (WP=Highの時)
	Read動作

	使用上の注意
	電源On/Off時のデータ保護
	ノイズ・キャンセル時間
	電源ノイズ対策
	デバイス・アドレス入力、ライトプロテクト入力

	外形寸法図
	R1EX24004ASAS0I (PRSP0008DF-B / Previous Code:  FP-8DBV)
	R1EX24004ATAS0I (PTSP0008JC-B / Previous Code:  TTP-8DAV)





