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Two-wire serial interface
1M EEPROM (128-kword x 8-bit)

RJJ03C0122-0300
Rev.3.00
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HN58wW2410001 [ 20 0000000000 0OO0ODO EEPROMODODOODOODOODOD ROMOO OO
gboMNosOOOooooevwosthoooboobooboobobobobobooboboobooooboo
obobooooboobooboobooboobobo 2600000000000 bOobOobOOobOOobDOoDOonDO
gooogoog

gob boobm@obomboomooboooboobbooobooboboobbooobooboobo
gooooboobooobooboobooboobboobooobooboobbooboooboo
gooooood

g

0000025v03.6V
200000000000000@Cc™OOx*Y
000000 1IMHz

0ooO

— 0000000 1uA (max)

— 0000001mA (max)

— 0000004mA (max)
0000000000 0000 256000
000000 0O5.0ms (max)
000000010°0
0o0oooo10000
O0000000 SoPsO O O2000 000
000 OO 1,5001Clreel

0000 0-400 +85°C
0000000000000

000 1. °CO PhiipsO000O0OO0O
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googoboooo

Type No. Internal organization Operating Frequency Package
voltage
HN58W241000FPIE  |1M bit 25Vt03.6V |1 MHz 200 mil 8-pin plastic SOP
(131,072 x 8-hit) PRSP0008DG-B (FP-8DFV)
oooooo
oo
8-pin SOP

Ne [0 8 [veo

A1 [ |2 7 | Jwp

A2 [ |3 6 | |scL

GND [ |4 5 |_]sDA
(Top view)
goog
Pin name Function

Al, A2 Device address
SCL Serial clock input
SDA Serial data input/output
WP Write protect
Vee Power supply
Vss Ground
NC No connection
guoooobogoo

Vee O_> P High voltage generator
Vss () 5
§ — P 3 P Memory array
wpP (_)——— Control 5 S
logic c =
> %
A1 A2 (] 2 _ v
= [0}
k=) o
SCL Qi 2 — o g P Y-select & Sense amp.
>
spA ( —— $
¢ P Serial-parallel converter
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gouoood
Parameter Symbol Value Unit
Supply voltage relative to Vsg Vee -0.6t0 +7.0 \%
Input voltage relative to Vsg vin -0.5*% to +7.0*> v
Operating temperature range*l Topr —40 to +85 °C
Storage temperature range Tstg —65 to +125 °C
O00 1. 0ooooood
2. 00000s0nsOOO0OOOO-3.0v
3. 0000 VeetlOVOOOOOODODOODOOO
pcuuuon
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 25 3.6 \%
Vss 0 0 \Y,
Input high voltage Vin Vee X 0.7 Vee + 0.5%2 Y,
Input low voltage Vi -0.3*! Vee X 0.3 \Y
Operating temperature Topr -40 +85 °C
000 1. OogogsonsOOOOOOO-1.0v
2. 0000050ns0000000OVcctl.0V
DCUU
(Ta=-400 +85°C, Vc = 2.5V 3.6V)
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2.0 LA Vee=3.6V,Vin=0t03.6V
(SCL, SDA)
— — 20 LA Vec=3.6V,Vin=0t03.6V
(A1, A2, WP)
Output leakage current lLo — — 2.0 A Vec=3.6V,Vout=0t0 3.6V
Standby V¢ current Isg — — 1.0 [TAN Vin = Vgs ofr Ve
Read V¢ current lcct — — 1.0 mA Vcee = 3.6V, Read at 1IMHz
Write V¢ current lceo — — 4.0 mA Vce = 3.6 V, Write at 1MHz
Output low voltage VoL — — 0.4 \% Vee=25t03.6V, lg. =0.8mA
RN
(Ta=+25°C,f =1 MH2z)
Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance (Al to A2, SCL, WP) Cin*! — — 6.0 pF |Vih=0V
Output capacitance (SDA) Cio*t — — 6.0 pF  Vout=0V

oo

1. 0ooobooboboboooooooooboobooboobooboo
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AC O[O

good

e JOOOOOOOO
— ViL=02%x Ve
— V|H:0.8XVCC

e JI0OOOOOOOOODODODODOO=< 20ns
e JODUOODDOODDOODDOOS5X Ve

e JODOOITTL Gate+ 100 pF

(Ta=-400 +85°C, Vc = 250 3.6 V)

Vec=25103.6V
Parameter Symbol Min Typ Max Unit Notes
Clock frequency fscL — — 1000 kHz
Clock pulse width low tLow 600 — — ns
Clock pulse width high thicH 400 — — ns
Noise suppression time t) — — 50 ns 1
Access time tan 100 — 550 ns
Bus free time for next mode taur 500 — — ns
Start hold time tHp.sTA 250 — — ns
Start setup time tsu.sTA 250 — — 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 — — 100 ns 1
Stop setup time tsu.sTo 250 — — ns
Data out hold time ton 50 — — ns
Write protect hold time tho.wp 1000 — — ns
Write protect setup time tsuwp 0 — — ns
Write cycle time twe — — 5.0 ms 2

ood 1. 0oooobooboboboooooobooboobobobono
2. weOOOOOOOOOOOODOOOOOOOObOOODOODO
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Bus Timing

SCL

| tHD.sTA

SDA S
(in) \

1/fSCL

tHigH tLow

/

tHD.DAT .
tSU.DAT tSU.STO

............... el

taa toH
SDA /
(out)
tsu.wp tup wp -~
WP J
Write Cycle Timing
Stop condition Start condition
(D

w U

SDA \ Doin EY

((

T )

twe

Write data ACK

(I
34/7

l/[

(Address (n))

\_/ (Internally controlled)
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goon

00000000 (SCL)
0000000000000 000000000000000000000000000000000
0000000000000 000000000000000000000000 IMHzOOO

0000000 (SDA)

goboobboobobuoooboooobooobuoobboobooobooboboboobobo
00o0b0ob0bO0obOobOobOobOob bCchoOn 'Vo' O ‘lIg D00 SbAODODODODOODbOODO
goboobobooboobobon

gbobobobobooboboboboboboboobobooboosbADODDODbDODbDODOsSCL
UiltowDOOOODODODODOODOODO

Data Validity (SDA data change timing waveform)

SCL
SPA / >< ><
Data Data
change change

000 SDAO High-LowO OO Low-HighOOOOOO SCLO LowdOOOOOOOOODOOO
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000DO0ODOD0O(AL A2

ooboobbooboobobooboob0400b000bo0oboDbo0obbOoOobOoobDoOoboobo
000000 b0o0ob000o0b0o0b0bOo0ob00bDbOo0b VeeO OO Vs Ooobooooooo
VecOVss OO OOODOOOoSbAD O OO DO OOoOoooboobobooboobobooboboooboon
00000000 boob0VvVssObooobooboooobobooboooboobobLow oo O
gonogd

Pin Connections for Al, A2

Pin connection

Max connect number

Memory size A2 Al Note
1M bit 4 Vec/Vss Vec/Vss 1
000 1. Vee/NssUODOOOOOO VecOOODO VesOOODODODODDODODODOODODODODO0O00Ooooog LowdOood
oooo

00000000 (WP)

OOo0oOoo0oDoOob0 HghOOoooo4oooooooooooooboooooooboooooooo
gobod LowhOOoooOoobObOOoobOoooboobboboboobbooboobbooboon
Highbow OO OOOOODOOOOOOWPOOOODD VeeOOOOODODOOODOOODDOOOOODOO
gobodbib Ltowd DDOOODOODO

Write Protect Area

WP pin status Write protect area
ViH Full (1M bit)
Vi Normal read/write operation

Rev.3.00, 2005.07.12, page 7 of 16
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ooboooobooobo

ReaedOWrite OO O ODOOOODOOOSCLOODO HighOOODOSDAODO HighODO LowOOOOODO
00000000000 00DO00DDO0O0O start condition and stop condition O O O O

gobooooboobog

SCLOOO HighOOOOOSPAODOOO LowO DO HighDOODODOOODOOOOODOODOOOOOODODO
0 0O 0O Start conditionand stop condition D O D0 Read D 0 D OO0 DO O0OODOOOODOOODODOOODOO Read
00000000000 00DoO00OwWrteDOOOOODOOOOOO0ODOOOOOOODOOOOOOO
00000000000 00000000 twcOOOOODODOOOOOO0OO0ODOODOOOOD Writecycle
timingO OO 0O

Start Condition and Stop Condition

Y ( Y
SCL
(( _
NS /
SDA
(in) N N
Start condition Stop condition
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Acknowledge

O00O0D0O0D0ORedOODOODOODOODOODOOBItOOOOOOOOOOODOOAcknowledgeD ODOO0O
gsbuoopoboobooobuoobboobooboboobbooobscLb sgobbooobooobte
000D0O0ODO0ODOO0ODO0ODODbDobUDbUDO AcknowledgeO D OO OO ODOODOODOODOODODOO

EEPROM OO0 0O00OOWriteODODOODOODOODODODOSODOODOODOODODUODOoObOOOO
0 EEPROM OO Acknowledge“0’U D OO0 UOO0O0ORead D00 0O O0ODOOODOODOODOODOODOO 8ODOO
0000 Acknowledge*O’O 00O 0O0O0OO0OOUOOUOOOEEPROMO ReadO DO OO 8O0 ODOODOODOODOO
000D0O0ODO0ODO0ODO0ODODbODODOD Acknowledge*0' D0 OOOOODOOOOO Acknowledge“0"O
O0OD0O0OCEEPROMOOOOODOODO ReadO OO OO OO OO UDAcknowledge*0’D 000 OOOOOOODO
O00D00OD0O0ODO0ODO0ODU0ODRdUIDODODODODODODODODODODAcknowledge“0'd O
goboooboobobooobbooboobDboobboobooobbooboobDboobboOoon

googon

Acknowledge Timing Waveform

SCL

SDA IN

SDA OUT

n

RN

Js )

w

(¢

Acknowledge
out

)
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ooboooobooobo

oooboooooboobobooobooobooboboboooDboboooDbooboboboobbo
0000 RRdOWriteODODODOODODODODODODODODODODODODOD 4itOOOO
0000000000 3pitdRead/WriteO OO 1bit0 300000000000 OO0DOO

oobooboobooboobotb 400000Db0O0ODO0ODbDODODDOODDbDODOODDbDODbDDbO
go“1000o0odobooboooon

ooboobooboobboobooboobD0o0obD 2000bo0ob0oOobDOoOobDbOobDbOoOobo
gobooobo40000b00b0bO0O0Ob0O0O0O0ObDbOO0ObDO0ODDbDO0ObDbDOODDbOODbObDOn
0000 A20A10 HighDLowO OO OODOODOODOODODODODOOOOODOODOODOODODOODODOO
goboobooboobobooboboo 3bobobooobooooboboobooboDboobobon

OO0000ODoOO0O0000O00 800000 RW(Red/Write)U D OO O D00 000D DO WriteD O 017
000000 RedOODOODOODOO

ooboobooboob*“oerogboboobooboboobooboboobooboboboboobobo
Read/Write D 0000000000 OOOODOODOODOO

Device Address Word

Device address word (8-bit)

Device code (fixed) Device address code R/W code**

M 1 o | 1 | o A2 | A1 | aie RIW

o000 1. RIW=1"0000 ReadDR/W="0"0O0D0O0O WriteOOODDOO
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Write O O

Byte Write

0000000000000 0000ORead/WriteD D OO0 0000000OOOOOOOODODO 8itODO
OO0DO00O9%itO0d Acknowledge*0"'O OO0 D0 OWriteJOOOODOOOO0OOO0DSiX200000000
000D00DO0D0ODOO0ODO00OD0O0OD00D00D000OAcknowledge*0’0000D0O0DOODODOODO WriteODOO
shitD DD D0O000OWritedOOOODDOOO EEPROM O Acknowledge*0"C 0000000 O0O0DOODOO
gobooobooboboooboLsoobooobboooboobbooobooboboobooobosceLn
SbAO 0000000 DOO000bOO0o0ObO0Oo0obOo0obobo0oboo0obOooboboobooobOooo

Byte Write Operation

Device 1st Memory 2nd Memory

address address (n) address (n) Write data (n)

101100 | [V [ofsl=l=l==12l] [=/eeFRE=R (58EREsER H
Start VACK ACK  ACK | stop

Page Writell

0000 2s60000000000000000O0DO0ODO0ODOODO PageWrite OODOOODOODOOO
PageWrite 00 ByteWrite 000 000000O0ODOOD0OO0O0OO0 -O000ODDODODOOODO -O00000O
o000 Mm-WriteODODOMMOOOOS%itOOO Acknowledge“0"00000000D0O0O0O0OOOWrite
0oOOnODODOD0O0O0O0OO0ODO0O0O0O00O00O000000OOWrteO 00 (Dn+1)00 00 OO OPage Write
O00D0O0DO0OD0OO0OWriteDOOMGMLYODOODOODODOOOOO0ODO0OOO0O@Oa7)DOO0O0OODOODOO
0000000000000 0000OwWriteD0D0O0O0ODOODOODOODOODOODOOWrteOODODODOO
00000D0O0DO0DO0D0ODbO0DO0ODb0ODODbO 2560000 WriteODODODODODODODODODO
O0@ODan0 0000000000000 00000000  "Rall Overr0D0D00OD0OD0ODOODOODOO
O0D0O0CORdlOve"0 0D 0D00MMODOD0OD0OWriteDODOO20(@0O0) DODODODODOODOODOO
0000000 writeDODODODODODODODODODODODODODODODWriteDODOO
oobooobooboboobooobo

Page Write Operation

Device 1st Memory 2nd Memory
address address (n) address (n) Write data (n)  Write data (n+m)
R R e e e M e e e = O 3 S = H
Start \ \ACK ACK ACK ACK ACK
R/W Stop
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Acknowledge Polling[

EEPROM 00 0000QCOO0O0O0O0OOCOOO0OODOAcknowledge PollingD 0000000 OCOOO0O
000000000000 0D0O0000O00DO0000O00DO0O0 shithOO0O0OOdAcknowledge Polling
O000ORead/WriteDOOO“0"000000O0OSItO00 AcknowledgeO OO OO OOOOODOOODOOO
Acknowledge“1"0 0 0 0 00O O Acknowledge*0"0 0 0 00 0O O 0O OO O O Acknowledge Polling O [0 Write
00000000000 000O000O0O000O0000O00D0O000ODOdO0N WriteCycle Polling using ACK
oooo

Write Cycle Polling Using ACK

Send
write command

!

Send
stop condition
to initiate write cycle

4
Send
start condition

!

Send
device address word
with R'W =0

ACK
returned

Yes

ext operation is No

addressing the memor

A Y

Send Send Send
memory address start condition stop condition
¢ A\ Y
. . Proceed random address Send
Proceed write operation read operation stop condition

Rev.3.00, 2005.07.12, page 12 of 16
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Read O O

Read 0 O O Current Address Read[] Random Read(] Sequential Read 0 30 000 0O0O0O0O0ORead DO DO OO
OWwriteDOODDOOOODODDOOODOOODODOO 8it00 RedWriteO OO O“1"00000OO0

Current Address Read

EEPROM 00 000000000000 000 RendO OO O WriteDODODODODODODODO(n)
0100000000000MmYHyO0000000000D0 CurrentAddressRead 000 O0D0OOO00OOO
0000000 DOO0ODO0DOMM)O0O0D RedDOODOODODOO

WriteOOOOOODOOOOODOOOOOOD -O0000O0O0ODOODODODOD@OD RMW="HODOODOODO
O0D0Acknowledge“ 0’0 0000000 MYHOOOOOCO GitOOOO00OOOO0O0O0OO0DO0OOO0O0O0OO0
0 O Acknowledge“1"0 Acknowledge D 0 0000 000000000000 -0D0D00O0D0ODOODOODOO
0000000 Rexd D O0D0ODOODOODOODOODODOOD

OO00000RedOIODOODODOOODOOODOOODODODO Current Address 0 “Roll Over"0 0 00 O
000000000000 writeDODODOODOODOODOODOODOODODODOODOCurrent Address 00
0000”" RolOver” DODOODODODODODODODODO

CurrentAddress O O OO0 OFFOOOOOOOODOOCODODO ONODO CurrentAddress0 000 DO0O0D0OO
OO0OONDODO ReadIDODO RandomRead D0 O 0OOO0DOOOOOOODDO

Current Address Read Operation

Device
address Read data (n+1)
NS (RN

1|0[ 1|0 =] ll[a](a](a]la)(a]/a]/a)a)

Start / \R/OVCK No ACK/ Stop
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Random Read

O00O0O0O0O0O0O0ORedIDOODOODOODODOODO WriteJOUOUDO ReedODODOODOODOODODOODO
ooobob0obO0bO0bD -O0b0bU0b0ObUODbOoDbOoRrRW="00 -O0O00O00O0O0 8hitx20 00O
O00D0O0ODO0ODO0ODOO0ODODODOD Acknowledge*0O’ODD0 OO0 0OO0ODOODOODOODOODOODODOO
000000000 CurrentAddressRead D 0D OO0 OOOO0OO WriteOOODOODOODOODOODOODOODOO
O00DOO0ODOOD0OODOOD0OODOAcknowledge“1’00 AcknowledgeD DO DO DOODOOODOODOODOODOO -
000000000 DO0Db0Db0DLU0DbOU0OD R:dOOOODOODOODOODODODODO

Random Read Operation

Device 1st Memory 2nd Memory Device
address address (n) address (n) address Read data (n)
@ T
1101110l [Ew| [EEEEE R e B9 (%=(]] | [10]1(0]#| [O|R] |5|8BREBISIEE
Start ACK ACK \ \Start RW/ No ACK/
R/W ACK ACK Sto
| Dummy write I Currect address read—I

Notes: 1. 2nd device address code (#) should be same as 1st (@).
2. Don't care bit.

Sequential Readd

O00O0O0O0D0OO Readd OO OO DO OCurrent AddressReadll RandomRead D 0 OO0 OO O OO DO8hit OO
O00OO0O0ODOOAcknowledge*0’0 00000000 OC0O0ODOCOOOOODOOOOOGitODOOOOO
0000000000000 Acknowledge*0’C 00 O000D0OOCOOOO0ODOOOOOOODOOOODOOO
000000000000 00O00bOO00DO0O0bOO00DOoO0odD O Rall Over" O OO “Roll Over”
00 Sequentid Readd 000 O0OOOOO0OODODOONODO Current Address Readd RandomRead 0 0 0 O O
Acknowledge“1"'0 Acknowledge OO 000 O00O0ODOOOOOCOO0ODOOO0-000000DOOODOOOOOO
gooogon

Sequential Read Operation

Device
address Read data (n) Read data (n+1) Read data (n+2) Read data (n+m)
Rl |B[8ERIBEEIE (58838 1aEE [Bl8aBBREE al3|8|a1a|8
ACK ACK ACK ACK No ACK/
R/W Stop
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gooooo

oOoonfoff0 000000

goOonoff00000000OO00O00OO0O0O00O00O0O0O0O0O0O0O0O0DOODODODODODODOD
OO0 PoweronReset DO DO ODOODOOO0OODOPoweronReset 0000000 OOOOOOOOOOOOOO
googd

e OO OnOffOOO SCLSDAD VccOOUOO VesODOODOODOODODODODOO
e JOOfI0O0OODOOOOOODO
e JODOODODOODWDD 10pusOO0Otr=10usI0ODOOO

gobooooboon
0000000010°0000000 1%00000000000 1000000000

goboooogooogd

SCLOSbAUODOOODOOOO0ODLOOODbOo0ObLbOOo0obOoobbOooboobDboOog sonsgnogn
gobooboboobogsonsb0bogoboobboooboobboobboo0oboon sonsd O
goboopobooboobobooboooon
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goooo

HN58W241000FPIE (PRSP0008DG-B / Previous Code: FP-8DFV)

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-SOP8-5.3x5.65-1.27 | PRSP0008DGB | FP-8DFV | 0.153g |
'D
F
NOTE)
8 5 1. DIMENSIONS"*1 (Nom)"AND"*2"

DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"*3"DOES NOT
= INCLUDE TRIM OFFSET.
— 1T
1 —
b,
w T o
Reference Dimension in Millimeters
Symbol Min Nom Max
Terminal cross section D — | 565 585
Index mark ( Ni/Pd/Au plating ) E — | 530 | —
\_/
A 2 - - -
|| A¢ | 0102 | 014 | 0.254
I ﬁ Ly A — | — | 173
1 4 by 035 040 045
» b PR - -
z [e] ° by !
= S @) . | on | 0w | oz
\ C1 — — —
'\ 0 0 — | 10°
/ \ - \ He | 800 8.10 8.20
— — 0 ] | — | 127 | —
I — — <
k < L x — | — | 025
- - - - y —_— | — 0.1
Detail F z — | — | 102
= L 040 0.60 0.80
L4 e 1.40 —_—
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