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R1EX24016ASAO00I
R1EX24016ATAOQOI

Two-wire serial interface
16k EEPROM (2-kword x 8-bit)

RJJ03C0278-0001

Rev.0.01
2008. 01.11

R1EX24xxx 2 EEPROM
MNOS CMOS
16

1.8V 55V
2 (I°C )
400kHz

— 2uA (max)
1mA (max)
— 3.0mA (max)
16

5ms
10°
10
SOP8 TSSOP8

— TSSOP8 3,000IC/redl
— SOP8 2,5001C/reel
° 40 +85

ROM
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R1EX24016Axx00I

Type No. Internal organization Operating Frequency Package
voltage
R1EX24016ASA00I 16k bit (2048 x 8-bit) 1.8V to 5.5V |400kHz 150 mil 8-pin plastic SOP
PRSP0008DF-B (FP-8DBV)
R1EX24016ATAOQOI 16k bit (2048 x 8-hit) 1.8V to 5.5V |400kHz 8-pin plastic TSSOP
PTSP0008JC-B (TTP-8DAV)
8-pin SOP/8-pin TSSOP
o e Tvee
AL [ |2 7 [ Jwep
A2 [ |3 6 | |scL
Vss |4 5 [ _]spa
(Top view)
Pin name Function
A0 to A2 Device address
SCL Serial clock input
SDA Serial data input/output
WP Write protect
Vee Power supply
Vss Ground
NC No connection
Vee O_» P High voltage generator
Vss (9 5
=}
§ P 3 P Memory array
wp (_)——— Control g 35
logic S x
' (o)}
A0, AL A2 ()]l 2 _ v
= [0
kel o
SCL Oi 2 —Pp § —P»  Y-select & Sense amp.
©
>_
spA (] v
- P Serial-parallel converter
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R1EX24016Axx00I

Parameter Symbol Value Unit
Supply voltage relative to Vsg Vee -0.6t0 +7.0 \'%
Input voltage relative to Vss Vin -0.5*? to +7.0%3 v
Operating temperature range*l Topr —40 to +85 °C
Storage temperature range Tstg -55to +125 °C
1.
2. 50ns -3.0V
3. Vect1.0V
DC
Parameter Symbol Min Typ Max Unit
Supply voltage Vce 1.8 — 5.5 \%
Vss 0 0 0 \Y,
Input high voltage Viu Vee X 0.7 — Vee + 0.5 \%
Input low voltage Vi -0.3*! — Vee X 0.3 \
Operating temperature Topr -40 — +85 °C
1. 50ns -1.0v
DC
(Ta=—40 +85°C,Vcc=18V 55V)
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2.0 A Vee=55V,Vin=0to 55V
Output leakage current lo — —_ 2.0 LA Vee=5.5V,Vout=0to 5.5V
Standby V¢ current Isg — 1.0 2.0 LA Vin = Vgg Or Ve
Read V¢ current lcct — — 1.0 mA Vce = 5.5V, Read at 400kHz
Write V¢ current lcco — — 3.0 mA Vce = 5.5V, Write at 400kHz
Output low voltage Vol2 — — 0.4 \% Vee=2.7t05.5V, Ig. =3.0mA
Vou1 — — 0.2 \Y; Vee=1.8102.7V, I, = 1.5mA
(Ta=+25°C,f =1 MH2z)
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.
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R1EX24016Axx00I

AC
(Ta=-40 +85°C,Vc=18 55V)
[ ]
— ViL.=02%x Ve
— Vig=0.8XVcc
. < 20ns
° 0.5%X Ve
° ITTL 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 teur 1200 — — ns
Start hold time tHp.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 tr — — 300 ns 1
Stop setup time tsu.sto 600 — — ns
Data out hold time ton 50 — — ns
Write protect hold time tho we 1200 — — ns
Write protect setup time tsuwp 0 — — ns
Write cycle time twe — — 5 ms 2
Erase/Write Endurance - — 10° — cycles 3

1.

2. twe
3

10° cycles (Ta = 25°C)
10° cycles (Ta = 85°C)
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R1EX24016Axx00I

Bus Timing

UtscL

tHigH tLow R
scL \ / XK / T
twoonr | 7
tHD.sTA tsu.paT tsu.sto
SDA X / <
(in) K 7 _______________ _/ tsur
tan
SDA /
(out)
tSU.WP tHD.WP .
WP

Write Cycle Timing

Stop condition Start condition

e (D

s\ TN
((

SDA { DOin 1{ l th l /
Write data ACK
(Address (n)) ~

l/y

(Internally controlled) W,
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R1EX24016Axx00I

(SCL)

(SDA)

DC

Low

Data Validity (SDA data change timing waveform)

‘ ’
IOL

SDA

SDA

400kHz

SCL

SDA /

K

Data
change

SDA  High — Low Low — High

SCL

Data
change

Low
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R1EX24016Axx00I

Pin Connections for AO to A2

(A0,A1,A2)

Max connect

Pin connection

Memory size number A2 Al A0 Notes
16k bit 1 ! ! o Use A0,A1,A2 for memory address a8,a9 and a10
WP
High
Write Protect Area Low

Write Protect Area

High/Low

WP pin status

Write protect area

16k bit

Vin

Upper 1/2 (8k bit)

VIL

Normal read/write operation
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R1EX24016Axx00I

Read Write SCL High SDA High
Start condition and stop condition

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

Start Condition and Stop Condition

Low

Read

Write cycle

R ( R
SCL

((

sDA \ / ' \ é -

(in) N

Start condition Stop condition
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R1EX24016Axx00I

Acknowledge
Read 8hit Acknowledge
8 SCL 9 “o
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

/\\ (

scL \/1\ /T\_/»\ /8\ /9\
soAm | _J \ L x Acknowledge

out

SDA OUT (( I
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R1EX24016Axx00I

Read Write 4bit
3bit Read/Write lbit 3
4
13 1010"
3
3bit
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**
16k 1 o | 1 | o alo | a9 | a8 RIW
1. R/W="1" Read R/W="0" Write
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R1EX24016Axx00I

Write
Byte Write
Read/Write ‘0 8hit
9bit Acknowledge “0” Write
Acknowledge “0” Write 8hit
Write EEPROM  Acknowledge “0”
LSl SCL SDA
Byte Write Operation
Device Memory
address address (n) Write data (n)
16k 1/0(1/0 %%W‘ S [B[[F(R[%|<|R] |B|8|8|3|8 8
R/W
Page Write
16 Page Write Page
Write Byte Write - -
(n) - Write (Dn) 9bit Acknowledge “0” Write
(Dn) Write (Dn+1) Page Write
Write (Dn+1) (a0 a3)
(n+1) Write
16 Write
(a0 a3) “Roll ~ Over”
“Roll Over” Write 2
Write Write
Page Write Operation
Device Memory
address address (n) Write data (n)  Write data (n+m)
G N E VR T R e e T H

Start

ACK ACK

R/W

ACK
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R1EX24016Axx00I

Acknowledge Polling

EEPROM Acknowledge Polling
8bit Acknowledge Polling
Read/Write “0 9bit Acknowledge
Acknowledge “1” Acknowledge 0" Acknowledge Polling Write

Write Cycle Polling using ACK

Write Cycle Polling Using ACK

Send
write command

'

Send
stop condition
to initiate write cycle

A
Send
start condition

v

Send
device address word
with R/W =0

ACK
returned

ext operation is No

addressing the memor

Y Y

Send Send Send
memory address start condition stop condition
i A \
) \ Proceed random address Send
Proceed write operation s Qperation stop condition
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R1EX24016Axx00I

Read
Read Current AddressRead Random Read Sequential Read 3 Read
Write 8bit 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)
16k 1/0|1{0 r| [BEBBB[BRR
Start / 11 1* ACK No ACK/ Stop

R/W

Notes:1*Don't care bit
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R1EX24016Axx00I

Random Read

Read Write Read
. RIW=0" 8hit
Acknowledge “0"
Current Address Read Write
Acknowledge“1”  Acknowledge -
Read
Random Read Operation
Device Memory Device
address address (n) address Read data (n)
16k EIE 3 1 A B
1|0 og%%w‘ 39|33 <R 10’:‘0 Rl [3l88l3I8INER
Start ' \ LACK \ \Ustart RW / No ACK/
R/W ACK ACK Sto
I Dummy write | Currect address read -1
Notes: 1. Don't care bit
Sequential Read
Read Current Address Read Random Read 8hit
Acknowledge “0” 8hit
Acknowledge “0”
0 “Roll Over” “Roll Over”
Sequential Read

Acknowledge“1”  Acknowledge

Sequential Read Operation

Current AddressRead Random Read

—

*1: Don't care bit

Device
address Read data (n) Read data (n+1) Read data (n+2) Read data (n+m)
16k MO OTTA Ot P et PP g P s o Y P ] i ] P P 8|133(82|3
Start ACK ACK ACK  ACK No ACK/
R/W Stop
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R1EX24016Axx00I

On/Off

On/Off
Power on Reset

On/Off
Off

On

SCL SDA

SCL,SDA

On

50ns

VCC

10ps

Power on Reset

Vss

On

ov

50ns

50ns
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R1EX24016Axx00I

FP-8DBV)

R1EX24016ASA00! (PRSPO008DF-B / Previous Code:
JEITA Package Code | RENESAS Code | Previous Code | MASS[Typl] |
P-SOP8-3.9x4.89-1.27 | PRSPO008BDF-B | FP-8DBV | 008g |

‘ g - B g
/ |
by

Terminal cross section
(Ni/Pd/Au plating )

% \
\

Detail F

f
T

NOTE

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

2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeters

Reference|
Symbol

Min

Nom

Max

D

4.89

5.15

E

3.90

Az

A1

0.102

0.14

0.254

A

1.73

0.35

0.40

0.45

0.15

0.20

0.25

g°

6.02

6.20

[0 |

1.27

0.25

0.10

0.69

0.60

0.889

| | N[<| %

'S

1.06
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R1EX24016Axx00I

TTP-8DAV)

R1EX24016ATAOOI (PTSP0O008JC-B / Previous Code:
JEITA Package Code [ RENESAS Code | Previous Code | MASS[Typ] |
P-TSSOP8-4.4x3-0.65 | PTSP0008JC-B | TTP-8DAV | 0034g |
1 .
8 5

Index mark

¢

He

B/

Terminal cross section
( Ni/Pd/Au plating )

Ly

AL

\
N

Detail F

NOTE

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

2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeters

Symbol

Min

Nom

Max

D

3.00

3.30

E

4.40

Az

A1

0.03

0.07

A

bp

0.15

0.20

by

C

0.10

0.15

C1

0

He

6.40

0.65

0.50

—| | NJ< | x |[@

1.00
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R1EX24016Axx00I

Rev.

0.01

2008.01. 11




MIEHIVRYRA T0/0Y z2gms 71000004 RRHFRBEATE2-62 BALL

o o o o oooo o o o oo
o o O ooooooa o o o oo
O oo o oooooo O ooo oo
0O Ooo 0O oooodoog O oooooo
O oo O oooodoog O oooooo
O oo O ooooog O oooooo
O oo o oooooog O oooooo
O oo o ooooodg O oooooo
O oo o oooood O oooooo
O oo o ocooooog O oooooo
O oo o oooooo O oooooo
0O Ooo 0O oooodgoo O Ooooooo
0O Ooo 0O oooodoog O Ooooooo
Oooooo ooooodg O oooooo
Ooooooo ooooood O oooooo

ooooOdo gonoood
[ o o o P s o ]
oooooo. ogooon
oDo@Eo000 gooooo
ogoE00 O0ooooo
gooooo oooodo
DooooDn ooogoog
oooogo ooooog
o e e o e N
ooo0Odo@ oooooo
oooo00do Ooooog
o o R s o e e
Ooooo0do gooogoo
oooooo oDooooo
Oooooo oooooo
oooooo ooogoo
OoO0oo0Oo ooOooog
ooooOdo oooooo
oo o e e R e o o e s N
oooo0Od0 oooood
Ooooo0d0 ooooog
Oooogo oooooog
OO0OO0ED0 Ooooog
oooo80 oooooo
000 OOO00gO OOoO0ooog
000 DOO0O00§go0 ooOoood
000 O000f0 oooooo
oo oooofo oooooo
O0oD COOOoOsd Oooooo
000 OO0O0O0E0 OO0O0O00O0
000 0o0O0OR0 oooood
000 OO0OO00eO0O OCOOOO0O0O
OO0 DODoOO0OO0fE0 oooooo
OO0 oo0o0o0So oooodo
000 O00000 O00000
OoO00o000000 000000
0000000000 000000
o e e e o e e R e e s s ooooooogood Oogd
o e e e o e e R e e s s oooooooooo OQ
0000000000 000000 OO0 0000000oodod oOd
0DO0o0Oo0O000O00 000000 OO0 O000000000oo oo
0oO0oo0O0o0000 000000 OO0 O000000000o0O o0
OoO00o000000 000000 OO0 00000000000 OO0
OoO00000000 000000 OO0 00000000000 OO0
00000000000 O00000 OO0 00000000000 OO0
00000000000 000000 00 00000000000 OO0
00000000000 000000 O00000000000000 OO0
0000000000000 00000 00000000000000 OO0
0000000000000 0000D O00000000000000000
0000000000000 00000 O00000000000000000
OOoO0000000000000000 O0000000000000000
000000000000 000000000000000000000000
000000000000 000000000000000000000000
000000000000 000000000000000000000000
000000000000 000000000000000000000000

oooooooo

oooooooo O
oooooooo ]
oooooooo O
oooooooo O
oooooooo oo
oooooooo oo
oooooooo oo
oooooooo oo
oooooooo oo
oooooooo oo
oooooooo oo
oooooooo oo
oDooooooo oo
Ooooooooo oo
oooooooo oo
oooooooo gog
Ooooooooog og
oooooooo oo
ooooobooo oo
ooOoooooo oo
oooooooo oo
oDooooooo. oo
oooooooo.,. 0o
oDooooodd. O0g
o e e g e o
oDogoooooo oo
oooooooo oo
Ooooooooo oo
ooOoooooo oo
oooooooo oo
oooooooo oo
oooooooo oo
oooooooo oo
oooooooo oo
Ooooooooood.,. @0
Ooooooooooo. Og

g00o0000000000O00000000000DO0O00O0OO0ODOOO0DO0OOO0
joo0b00b0o000b000000000000DO0O000O0O0DOO0O0DO0O0O0

000000000000 0000B000O000O0O0O0O0O00CO0O0OO00O00O0O00OO0O0OO0O0O0DOOOOO0O
oooooo

Ooooooooooooo0ooooooo oooooooooog
Ooooooooooooood o o oooo oo oo oo
OO0 0O OO0 Ooooood o oo oooooood oo oo
oo o o o oo oo oo O ooooo o [l oo

;{E N ESAS http://www.renesas.com

EESMEEEDO
H#HEX IR T RAERE

O dd N ddNOOOLWOoOLWw
LOWULANTdONMOO-dNOD
MM~ MOANTNMOMUL O O W0 O
OB < ®RF O©QRPLaln
AT AN AT NOMMA
ONANANMNTTOMOITOONST 0
NN ~ NN NN N
D~ ~O ~~M ~O N~~~
AN AN OO ON ~O© LI NN
M T AN NNNNLL O~ 0D
geeeeeeeeeeee
=~ =
g 5 s
—~ % x% ~
H N MAﬂm )M__ﬂm
IS 7\) 4/W Wﬁ4b
X 42 K dej
o Ik 4y %Am)&ﬂﬁb
SE K SHIEI®
SUERN NS HEjgUE
N i ~ [ i N
AU R AR TS o IEE
$EOEE£»E%_$§%
QR = U g & il
Tyl ko Ee S Yid
Yo RS ZEY I gmox
CARERYIYEE-TR
AAQ+EWHMA.1A»E1LMFD§
molmmm%lqcﬁ#nLolmﬁ
hEXEES KNS sdaK
KeEMp e KL XE=H®
X 8K i 4E 42 1K BR B g 4 4 | B
HE 0 £ £ M e £ £ £ £
=00 UK Kl B
FHI SO RSN R EE
SO MO SN0 N O -
ONdINMOAdO ST MANM A
OO O0OO000WO OO WO o
2939999959993
OO OO NOOO+HOOOWN
OO O~ AdINO O ANOM A
A OO MO M IO O~
I 1 I- IF IF - I IF IE - IR
Fafeaialaifaifuifrniniraal. b

53
53

XXX

=
&

= RIEK A

i

EKOKRIFERELR

Colophon 9.0

© 2008. Renesas Technology Corp., All rights reserved. Printed in Japan.

o

5

0000000000000000000000000000000000000000000O0D0DOO0O0O000000000O0000

CNE

EXRITT

WESEAERO: aV42 Y 242  E-Mail: csc@renesas.com

a

EEMMEEEAEEELUTERD D




	R1EX24016ASA00I�R1EX24016ATA00I
	概要
	特長
	製品ラインナップ
	ピン配置
	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
	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)
	デバイス・アドレス(A0,A1,A2)
	ライトプロテクト（WP）

	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
	Acknowledge
	デバイス・アドレッシング
	Write動作
	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

	外形寸法図
	R1EX24016ASA00I (PRSP0008DF-B / Previous Code:  FP-8DBV)
	R1EX24016ATA00I (PTSP0008JC-B / Previous Code:  TTP-8DAV)




