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HN58X2402SFPIAG
HN58X2404SFPIAG

Two-wire serial interface
2k EEPROM (256-word x 8-bit)
4k EEPROM (512-word x 8-bit)

RJJ0O3C0117-0400
Rev.4.00
2005.07.13
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ooobooooboooooooooooooooooo sgooooooooooooooooooog
gobooobobooooon

g
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2000000000000000«c™oorh
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0ooo

— 00000003uA (max)
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000000000000 O0O 8s0OO
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0000000100 0000000000
0o00DD10000

00000000 soPsdO

0 0000 2,500 Clreel

000000000oO0o0O0

000 1. °*CO Philips0OO0DOODO
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HN58X2402SFPIAG/HN58X2404SFPIAG

googoboooo

Type No. Internal organization Operating Frequency Package
voltage
HN58X2402SFPIAGE |2k bit (256 x 8-bit) 1.8V to 5.5V |400kHz 150 mil 8-pin plastic SOP
PRSP0008DF_B (FP-8DBV)
HN58X2404SFPIAGE |4k bit (512 x 8-bit) gooooo
oo
8-pin SOP

o]t s v

AL [ ]2 7 [ Jwp

A2 [ ]3 6 | ]scL

Vss []4 5 [ _Ispa
(Top view)
goog
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

goobbobooodd

A0, AL, A2 ()]

wp ()——— Control

logic

scL ()——
spA ( ——

>

High voltage generator

v

Address generator

X decoder
v

Y decoder

Memory array

v

>

Y-select & Sense amp.

v

>

Serial-parallel converter
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HN58X2402SFPIAG/HN58X2404SFPIAG

gouoood
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 —65 to +125 °C
000 1. oooooooo
2. 00000s0ns0O0OO0OOO0O-3.0vO
3. 0000 VeetlOVOOOOOODODOODOOO
pcuuuon
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 + 1.0 \%
Input low voltage Vi -0.3*! - Vee X 0.3 \
Operating temperature Topr -40 — +85 °C
000 1. OogogsonsOOOOOOO-1.0vO
DCOU
(Ta=-400 +85°C, Vcc =1.8VO5.5V)
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2.0 HA Vee=55V,Vin=0t0 55V
(SCL, SDA)
— — 20 A Vee=55V,Vin=0t0 55V
(A0 to A2, WP)
Output leakage current o — — 2.0 HA Vee=5.5V,Vout=0to 5.5V
Standby V¢ current Isg — 1.0 3.0 UA Vin = Vgs or Ve
Read V¢ current lcct — — 1.0 mA Vce = 5.5V, Read at 400kHz
Write V¢ current leeo — — 3.0 mA Vce = 5.5V, Write at 400kHz
Output low voltage VoL2 — — 0.4 Vv Vee=45t055V, g =1.6mA
Vec=2.7t04.5V, lo. =0.8mA
Vee=1.810 2.7V, lo. = 0.4mA
Vor1 — — 0.2 \Y; Vec=1.810 2.7V, lo. =0.2mA
RN
(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 |Vih=0V
Output capacitance (SDA) Cio*t — — 6.0 pF  Vout=0V

oo

1. 0ooobooboboboooboobooooobooboboboboo
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HN58X2402SFPIAG/HN58X2404SFPIAG

AC OO
(Ta=-400 +85°C, Vc =1.800 5.5V)
oo
o OUOOOOOO
o V| =02%xVcc
o V=0.8xVcc
e IODOOODODOOUOODODOOOL 20ns
o IIOUIOUODODOOOOOOSXVc
e [1ODODODOAITTL 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 Vece=2.7Vto55V twe — — 10 ms 2

Vec=18V1t027V twe — — 15 ms 2

ood 1. ooooboobobobooboooobooboogobooboboo

2. wcOOOOOOOOoOOOooDOOOooobOOooooOoooDo
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HN58X2402SFPIAG/HN58X2404SFPIAG

ogooooon
Bus Timing
UtscL
tHicH tLow 'R
scL / XK i ‘
tHD.DAT — | T
. | thD.sTA Isu.DAT tsu.sTO
SDA S
(in) K / 7 < _______________ /. teur |\
taa toH
SDA /
(out)
L fsuwe tHD.WP*?
WP
Write Cycle Timing
Stop condition Start condition

—~

N e o ik 2all

((

U TR

(I
34/7

l/[

twe
Write data ACK (Internally controlled)
(Address (n)) U
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HN58X2402SFPIAG/HN58X2404SFPIAG

goon

00000000 (SCL)
0000000000000 000000000000000000000000000000000
0000000000000 000000000000000000000000 400kHzOOO

0000000 (SDA)

goboobbogobobuoobbuoooobooobuoobbooboooboobobboobobo
0oob0ob0ob0obOobOobOobob bCchoOn 'Vo' O ‘lIg D00 SbAODODODOODOODbOODO
goboobobooobooobobon

gboboboboboobobobobobobobooboboboosbADODODbDODbDODOsCL
UltowDDOUOOODODODODOODOODO

Data Validity (SDA data change timing waveform)

SCL
A / >< ><
Data Data
change change

000 SPDAO High»LowO OO Low—HighOOOOOO SCLO LowO OOODOOOOOCOODO
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HN58X2402SFPIAG/HN58X2404SFPIAG

O000D0O0ODODO0O(A0,ALA2)

ooobooboboobooboboobob sgoboobooobOoobbooobOooboooboobo
000000 bO0o0b000o0b0o0b0b0o0ob00bDbOo0b VecO OO Vs Ooobooooooo
VecOVss OO OOOOOoOoSbADO OO DO OOoOooobooboboobooboboobobooboon
googn

goobooobbooobbooobobooobbooobboobobboooobobboooooboobo
0000000000 VesODOODOODOOMkOOOOAOODODODOODOODOD 8O00OO0OO0OOooOooGd
ooboooobooobo

Pin Connections for AO to A2

Pin connection
Memory size| Max connect Notes
number A2 Al A0
2Kk bit 8 Vec/Vss* | VeclVss | Vec/Vss
4K bit 4 VeelVss VeelVss x*2 Use AO for memory address a8

000 1. Vec/Vss0OOOOOODO VecOOODO Vs OOOOOOODOOOOO0D0O0O0O0OVesOOOOODO
2. x000OOOOOO0OOO0O0O0O00O00

goboobobogoowrO

obodoboobOobobOo HghOOOOOOOOOOOOOOOOOOOOOUOOOOUOOUObOUObOOo

O00D0ODOODOODODOWriteProtectArea0 00000 0OO0OOOOOO0OOODO LowOOOOODOO
0000O0bO0bO0bO0DbO0bO0@OobD0oOD0obO0oboO0obO0ob0Oon Highkcowd OOOOOQOOOODOO
goowpPODOODLOOODDOODODOODOODOOOOLDODODDOUOLDLDOODOODDOWRITEOD
gobooboboobboooboooooboobbooboobobooobbooboobDboobooon
goboowpOOODDOoOoObDOODDOO

Write Protect Area

Write protect area
WP pin status 2k bit 4k bit
ViH Entire (2k bit) Entire (4k bit)
Vi Normal read/write operation
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HN58X2402SFPIAG/HN58X2404SFPIAG

goon

ooboooobooobo

ReedOWrite OO O ODOUOOODOOOSCLOODO HighOOODODOSDAODOO HighOD LowOOOOOO
00D000000D0O000000DD OO0 start condition and stop condition 0 0 O O

gobogoboboobad

SCLOOO HighOOOOOSDPAODOO LowDO DO HighDOOOOOODODOOOOOODOOOOOODO
0 0O O Start condition and stopcondition 0 DD D Read DD OO0 0D OODDOOODOOOODOOODDOO Read
000000000000 000000WriteDOOODO0ODOOO0OO0OO0ODDOOOOOODOOOOOOO
0000000000000 000000 twOOOOOODDODODDOOO0OO0OO0DOOOODOOO Writecycle
timngO OO 0O

Start Condition and Stop Condition

Y ( Y
SCL
(( _
N /|
SDA
(in) N . 4
Start condition Stop condition
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HN58X2402SFPIAG/HN58X2404SFPIAG

Acknowledge

OD0O0D0O0D0ORedOODOODOODOODOODOOBItOOOOOOOOOOODOOAcknowledge OO OO
gsbuoopoboobooobuoobobooboobbooboooobscLb sgoboooboooobto
O00D0O0ODO0ODO0OD0ODODbDobUDbUDO AcknowledgeO D OO OO OOOoOOOODOODODOO

EEPROM OO0 O00OOWriteODODOODOODOODODODOSOOOOOOOODODODODOOOOOOOO
0O EEPROM O 0O Acknowledge“0’U 0 0O0U0O0O0ORead D0 0000 ODOOODOODOODOODOODOO 8ODOO
0000 Acknowledge“0O’O 00000 O0O0OOOOOOEEPROMUO ReadO DO OO 8O0ODOODOODOODOO
OO0O00o00oDoOobOOoo0oDoOoboOOn Acknowledge“0'O00 00000 OODODOOAcknowledge®0"
O0OO0OCEEPROMOO0O0O0D0OO0ODO ReadO D OO OO OO OOACknowledge*0O’D D 0D ODODODOO
O00O0O0O0O0ODO0ODO0ODU0ODRdUDUODODODODODODODODODODAcknowledge“ 0’0 O
goobooobooboboooobooboboobobooboobobooobooboboobDbooboOon

googon

Acknowledge Timing Waveform

SCL

SDAIN

SDA OUT

n

R

J s\

)

((

Acknowledge
out

)
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HN58X2402SFPIAG/HN58X2404SFPIAG

ooboooobooobo

ooobooooobooboboooboooboobobobooooDboboooDbooboboboobbo
0000 RRdOWriteODODODOODODODODOODOODODODODODODODOD 4itOOOO
0000000000 3pitdRead/WriteD DO 1bit0 300000000000 O0ODOO

oooboobooboboboobob 400000000 DO0ODOODDO0ODbDDbDODOODbDODbDDbDO
go“000ooobooboooon

oooOo0oo0obooboboobob0obOobobOoboos3sogoDn A20AlDAOODODDOODODOODOO

oooboooooobo0oboobob sgboobobooboboobobooboboobooboboooo
0000000000000 A20AOD0 HighDLowODOOOOOODOODODODODODOODOOODOODOO
go0ob00ob0ob0obobobo4kbOobOO0ODbODOO0ODOO0O0O0ODOODODODODODODODOODOOODODOO
0000000000000 0400 A20A10 2nit00000O00OO0OOOOOOODOODOOO

0000000000000 0 800000 RRW(Red/WriteD D DO DO O*0'0DOD0ODOO WriteD O 0O*1”
O00000 RedOODOODOODOO

oobooboboboboob*oecogoboobooboooboobooboooboobobooboOoo
Reed/WriteD O DO 0D0ODOODODOODOODOODOODOODO

Device Address Word
Device address word (8-bit)
Device code (fixed) Device address code** R/W code*?
2k 1 0 1 0 A2 Al A0 R/W
4k 1 0 1 0 A2 Al a8 R/W

obd 1. A20A00000000000 a800DbO0OO0O0OOOODO
2. R'w="1"0000 ReadOR/W="0"00 00 WriteOOOOOO
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HN58X2402SFPIAG/HN58X2404SFPIAG

Write 0 O
Byte Write

0000000000000 D0O0D0D0ORead/WriteD O OO0 00000C0OCOOCOOOOOODOO 8itODO
OODoOo0gomitOd Acknowledge*0’O OO0 O0OWriteOODOOOOOODOOO8tODOOOODOOO
0000000000000 D0O0DO0DO0ODODAcCknowledge* 0’0 00000000000 WriteODO O 8hit
O00D0ODO0OWriteOOOOOOOOO EEPROM O Acknowledge*0'0 000000000 OOOOODO
ooboo0obo0oboooLs oobooboboobboooboobobobbooboboOobobosCLOosbA
gobooobobooboooboobobooboobobooboobobooboboobooobon

Byte Write Operation

Device Memory
address address (n) Write data (n)
2k, 4k 10|10 W‘ slelezlelnlzlel [BEBRRRER
Start / ACK ACK ACK/ |\ stop
R/W

Page Writell

OO000s8UDOCUO0OCUOUDOUDOOUOUDOUODOUOUODO PageWwrite JOOOOOOUODO Page
Write 00O ByteWrite 000 00O0OO00OOCODOOO0OOOO0-0000D0O0O0O00O0OOO-ODOCODOO
OO0Mm-WriteOOO MO ODOO%itOOO Acknowledge*0’C 0000000 O0D0OOODOOWrited O
OOnOOO00O0O0O0DO000O0C00DO0O00000DoO0Owrited 0 O0(Mn+)00 OO0 O OPageWrited
OO0O00oO00DOwriteOOOMOMn)YODODOOOOOOOODOOOOOOM@ O a0000ooooooo
OO0OmypoOoodooOdonoooocOooowrted 00 O00ODOOOOOO0ODOOCOOOWrtedOOOODOO
OO000O00DOOoU00OO0U0DooOOoOoOoUDospoOod wrtelODODOOODOOODOOOODOOODO
D@UaL000000000O00000O0o000o00o0. “Ral Ove"dDDO0ODOOOOOOODOOOO
O00OO0'RallOver"D 00000000 0OO0OO WriteDOOO 20(C0) ODOOOOOOOOoOoOooOooOoO
DoobooboOo wrteDODODOODOODOODOODOOLOODODODOODODOODOODODOODOWIteOOOO
goboobboooboooboopoo

Page Write Operation

Device Memory
address address (n) Write data (n) ~ Write data (n+m)
2k, 4k 7
1/0/1/0 % b R e P 3 Y 25
Start ACK ACK  ACK/ \ \Stop
R/W ACK
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HN58X2402SFPIAG/HN58X2404SFPIAG

Acknowledge Polling[

EEPROM 00 0000COO0O0O0O0OCOOO0OODOAcknowledge PollingD 0000000 OCOOO0O
000000000000 0D0O0000O00DO0000O00DO0 shithOO0O0OOdAcknowledge Polling
O000ORead/WriteDOODO“0"0000O0O0O0OOItO0 AcknowledgeO OO OO O0OOOODOOODOOO
Acknowledge“1"0 0 0 0 0O 0O O Acknowledge“*0"0 0 0 00 0O O 0O OO O O Acknowledge Polling O [0 Write
0000O0DO00O0Db0Db0bO0Db0b0ODbOU0ODbDUODbUODbODODODODOWriteCyclePalling 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
i Y Y
: : Proceed random address Send
Proceed write ORGENAR read operation stop condition
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HN58X2402SFPIAG/HN58X2404SFPIAG

Read O O

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

Current Address Read

EEPROM 00 000000000000 0O00 RedO OO O WriteDODODODODODODODO((N)
0100000000000 MmYyO 00000000000 CurrentAddressRead D 0000 O0OO0OOO
0000O0DO0bOO0bOOoDOMM)UO0O0D RedDOODODODO

WriteOOOOOODOOOOOOOOOOOD -OO000O0O0DQOODODODOOD@EUOUD RMW=HOOODOOO
O00Acknowledge“0"0 0000000 MYHOOOO0OO 8itOOO0O00O0OO0O000O0DO0OOO000O00OO0
0 O Acknowledge“1"00 Acknowledge 0 0 0D 000000000000 O0O0OO0 -O00D000D0ODOODOODOO
0000000 RedI D ODOODOODOODOODOODOODOODO

OO00000ReadOOODOODOOOODOODOOOODDODO Current Address 0 “Roll Over"d 0 00 O
000000000000 writeDODOODOODOODOODOODOODOODOODODOODOCurrent Address 0 0
O000" RolOver” DODOODODODOODODODODODO

CurrentAddress O OO OO0 OFFOOO0OOOOOOOODODO ONODO CurrentAddress0 OO0 O0O0DOOO
OO0OONODO ReadIO0O RandomRead D0 O O0OO0DODOOOO0OODOO

Current Address Read Operation

Device
address Read data (n+1)
2k, 4k 1lol1fo | | |r[ FE[BBERER
Start / ACK NoACK Stop

R/W
Note: 1. Don‘t care bit for 4k.
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HN58X2402SFPIAG/HN58X2404SFPIAG

Random Read

O00O0O0O0O0O0O0ORedIDOODOODOODODOD WriteJOUOUO RedODODOODOODOODODODO
oboboooooooo0-00o0o0o0o0oUoO0OooUobOOooODRrRW="0'0 -O0O00OObOOobOOobOOobooog
O00DO0ODOODODOODODO Acknowledge*O’OD 0 0OO00OO0OOOOOODOOOODOODOODOODODOO
00000 CurrentAddressRead D O 0D OO OOD0OOO WriteOOODOOOODOODOODOODOODOODOODOO
O00000OD00ODOODOOAcknowledge“10 Acknowledge D D O OO O OO0OO0OOOOOODOD-OO00OO
0000O0DO0Db0Db0ODb0ObDORxdOIOOOOOOOUOOUDOUOOUDOOO

Random Read Operation

Device Memory Device
address address (n) address Read data (n)
2k, 4k @@ ##|#
1/0({1{0 wl [5lelel3|2l%l=I]] | [1[0[1|0 R| [5[gglz|elal=lg
Start \ ACK \ \ Start \ \ACK NoACK/
R/W ACK R/W Sto
(I Dummy write | Currect address read4I

Note: 1. 2nd device address code (#) should be same as 1st (@).

Sequential Read

O00O0O0O0O0OO ReadO OO ODOOOCurrent AddressReadll RandomRead D 0 O OO OO OO O8bit O O
O00ODOODODOOAcknowledge*0’D 00000000 OOOOOOOOOOOOOODO sphitODOOOOO
O00ODO0ODO0ODODODO Acknowledge*0’0D 00 0O0O0O0OOOO0OOODOODODODOODOODODOO
0000O0DbO0bOO0bOO0Db0obO0bO0bO0bDU0bOobOO0ODbDODbDOOboodDO*Rall Over"d O OO “Roll Over”
OO0 Sequentiall Read D 0000 OO0O0O0O0ODOOOMODO Current Address Readdd Random Read O 0 00 O O

Acknowledge“1"00 Acknowledge D 0 O 0000 00000000000 -0000000000000D0O
gooogn

Sequential Read Operation

Device
address Read data (n) Read data (n+1) Read data (n+2) Read data (n+m)
2k, 4k ’
10110 I 1t 3 P ] g i g o ] Y ] 838(8|2|8
Start ACK ACK ACK  ACK No ACK/
R/W Stop
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HN58X2402SFPIAG/HN58X2404SFPIAG

gooooo

oOoonfoff0 000000

gboOonoff000000DO00ODO0OO0O0O0O0O0OO0OO0OO0OOOODODODODODODObOOO
OO0 PoweronReset DO DO ODOODOOD0OODOPoweronReset DO OO OD0OO0OOOOOOOOOOOOOO
goog

OO0 onoff0 00 SCL,SDAD VecODOODO VesOODOODOODOODOODOOoDOOoo
gooffbdoboooooonoonono

gboooobogbobo onbOgbboobboooboob onbbogoob ovooooooboo
gboon0bOoooboOoobDOoO wopusgobogonoo

gopooboooon

PageWrite 00000 O0OD0ODOO1000000 10°0000000 1%000000ByteWrite 0000
100000010°0000000000PageWrite 0 100 0000000000000 10000000
RN

goboobooooogd

SCLOSbAODOOODOOOO0ODOOOODOObObOOObOO0ObbOOoOobOOoOoDbOOoO sonsoogn
goboobobooboogsons0oboooboobboooboob0boobboo0oboOon sonsd O
goboopoboobooobooboobooob
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HN58X2402SFPIAG/HN58X2404SFPIAG

goooo

HN58X2402SFPIAGE / HN58X2404SFPIAGE (PRSP0008DF_B / Previous Code: FP-8DBV)

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-SOP8-3.9x4.89-1.27 | _PRSP000SDF-B | FP-8DBV | 0.08g |
“p
8 5
u
| T
Index mark A
1 4
2 = 2 G @)
Y — T — — <
=y ]

NOTE)

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

2. DIMENSION"*3"DOES NOT
INCLUDE TRIM OFFSET.

bp
o

Reference Dimension in Millimeters

Symbol Min Nom Max

Terminal cross section D | 480 | 515
( Ni/Pd/Au plating ) E — | 3%0 | —
A, | — | — | —

A, | 0102 0.14 | 0.254

A — | — | 11

by 035 0.40 0.45
L b —

c 0.15 0.20 0.25
1 ===

) [ 0° —_— 8°

\\ ..... \ He 5.84 6.02 6.20
0 [e] — | 127 | —

< L j X — | — | 0
Yy — | — | 010

Detail F z — | — | o069

L 0.406 060 | 0.889
L — | 106 —
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gooooo
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