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LENESAS
HN58X25021AG/HN58X25041AG

Serial Peripheral Interface

2k EEPROM (256-word x 8-bit)

4k EEPROM (512-word x 8-bit)

Electrically Erasable and Programmable Read Only Memory

RJJ03C0234-0100
Rev.1.00
2006.11.16

gd

HNS8X25xxxIAGU O OO DO 0000000 b000oooooooooosPon EepPROMOODO OO O
obooooorOMOOOOOOO MONOSOOOOOOcCMOosSOOOoOoOoOoooooooooooooo
obooooooooboboooooobooboboooooboboboboobOOoooobDOobOobOOoo
gbooobooboooboobooboobon

ud

e« 0000018VO55V
« 000000000O0OO0OOODO0000O0OOOOOOSPO0D
— SPIOO0O00(0,0) O3(L,1) 00
e 0000005MHz (25V0 55V)0 3MHz (1.8V 55V)
e 0000
— 0000000 3uA (max)
— 00000 O2mA (max)
— 00000 O25mA (max)
. 0000000O0OOODO 16000
e 000000 O5ms(25vVO0)/8ms(1.8V O 0)
e 000000010000
e 00000010000
e 0000000 DOSOPSODOTSSOPS O
e 0000
— TSSOP8 O O O 3000IC/redl
— sSopsO O  [2500IC/red
e 0000OD-400+85°C
e 00ODODODODOOOOOO
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HN58X2502IAG/HN58X25041AG

googoboooo

Type No. Internal organization Operating voltage Frequency Package
HN58X2502FPIAG 2k bit 5 MHz 150mil 8-pin plastic SOP
(256 x 8-hit ) (25V1t05.5V) PRSPO0O008DF-B
- 1.8Vto55V
HN58X2504FPIAG 4K bit 3 MHz (FP-8DBV)
(512 x 8-bit ) (1.8Vto5.5V) gooooo
HN58X2502TIAG 2k hit 5 MHz 8-pin plastic TSSOP
(256 x 8-hit ) (25V1t05.5V) PTSP0008JC-B
- 1.8Vto55V
HN58X2504TIAG 4k bit 3 MHz (TTP-8DAV)
(512 x 8-hit) (1.8Vt05.5V) oooood
gogg
8-pin SOP/TSSOP
S 1 8 vce
Q 2 7 HOLD
| |
w 3 6 C
(Top view)
oo
Pin name Function
C Serial clock
D Serial data input
Q Serial data output
S Chip select
W Write protect
HOLD Hold
Vee Supply voltage
Vss Ground
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HN58X2502IAG/HN58X25041AG

goobbobooodd

\

High voltage generator

vee (O)— I
Vss ( — g
— » (@] »
) > ) >
I3 ) = ) Memory array
s (O—— 5 g -
— - c
WO— 3. & ;
= P Y
c OU— § g .
O 5 St Y-select & Sense amp.
HOILD o >
AoD (O)—— 2 8 I
Q Q<— < > Serial-parallel converter
gouooon
Parameter Symbol Value Unit
Supply voltage relative to Vss 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 —65to +125 °C
Ooo00 1. ooooood
2. 00000 sonsOOOOOOO-3.0v
3. 0000 Vc+HlOODODODOODOOOOoOOoO
bcUuuuony
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 1.8 — 5.5 \%
Vss 0 0 0 \Y
Input voltage Vin Ve x 0.7 — Ve + 0.5%2 v
Vi -0.3*" — Vee x 0.3 %
Operating temperature range Topr -40 — +85 °C

oo0 1. 0boggsonsOOOooOOOg-1.0v
2. 000005nmsdb00b00O000Vee+1.0v
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HN58X2502IAG/HN58X25041AG

DC OO
Parameter Symbol Min Max Unit Test conditions
Input leakage current I — 2 WA [Vec=5.5V,Vy=0to 5.5V
(S, D, C, HOLD, W)
Output leakage current lLo — 2 HA Ve =5.5V, Vour =0to 5.5V
Q
Ve current Standby Isg — 3 HA  |Viy = Vss Or Ve,
Vee =5.5V
Active lcct — 2 mA  |Vce =5.5V, Read at 5MHz
Vin=Vee X 0.1 Ve x 0.9
Q = OPEN
lcco — 2.5 mA  |Vcc = 5.5V, Write at 5SMHz
Vin = Vee X 0.1V x 0.9
Output voltage Vou1 — 0.4 \% Vee =5.5V, loL = 2mA
VoLo — 0.4 \% Vee = 2.5V, lo. = 1.5mA
Voh1 Vce X 0.8 — \% Vee =5.5Y, lop =—2mA
Voh2 Vce x 0.8 — V Vce = 2.5V, lg. =-0.4mA
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HN58X2502IAG/HN58X25041AG

AC O[O

good

e D0ODDODOOV, =Veex02
OV =Veex 0.8
e D0DD0OD/OD0D0DO0DDL10ns
e 00000 100pF
e D00D0O0DO0ODNDDNVeex03,Veex0.7
e D0OJDOODOVex05

0 Ta=—400 +85°CU V=25V 5.5V

Parameter Symbol Alt Min Max Unit Notes

Clock frequency fc fsck — 5 MHz

S active setup time tsich tesst 90 — ns

S not active setup time tsHen tess2 90 — ns

S deselect time tspsL tes 90 — ns

S active hold time tensH tcsh 90 — ns

S not active hold time tensL — 90 — ns

Clock high time ten toLn 90 — ns 1
Clock low time tcL toll 90 — ns 1
Clock rise time teLeH tre — 1 us 2
Clock fall time tcheL trc — 1 us 2
Data in setup time toven tosu 20 — ns

Data in hold time tcHpx ton 30 — ns

Clock low hold time after HOLD not active .Y = 70 — ns

Clock low hold time after HOLD active trich & 40 — ns

Clock high setup time before HOLD active tenn — 60 — ns

Clock high setup time before HOLD not active - — 60 — ns

Output disable time tsHoz tois — 100 ns 2
Clock low to output valid teLov ty — 70 ns

Output hold time teLox tho 0 — ns

Output rise time toLon tro — 50 ns 2
Output fall time tonoL tro — 50 ns 2
HOLD high to output low-Z thHox t 2 — 50 ns 2
HOLD low to output high-Z thioz thz — 100 ns 2
Write time tw twe — 5 ms

Erase / Write Endurance — — 10° — cycles 3

oooo 1. tCH+tCL21/fC
2. 0b0d0bbOo0obOoobobOoobUoUbboobOoobbooo
3. 0000000 b00bOb0o0obU0UubbUOUTa=25°cOd
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HN58X2502IAG/HN58X25041AG

0 Ta=—400 +85°C Vc=1.8V0 5.5V

Parameter Symbol Alt Min Max Unit Notes

Clock frequency fc fsck — 3 MHz

S active setup time tsicn tessi 100 — ns

S not active setup time tsHcH tesso 100 — ns

S deselect time tsysL tes 150 — ns

S active hold time tonsH tesn 100 — ns

S not active hold time tonst — 100 — ns

Clock high time tch teLn 150 — ns 1
Clock low time teL teL 150 — ns 1
Clock rise time teich tre — 1 us 2
Clock fall time teheL tec — 1 us 2
Data in setup time tovcH tbsu 30 — ns

Data in hold time tcHDx ton 50 — ns

Clock low hold time after HOLD not active tHHcH — 140 — ns

Clock low hold time after HOLD active tich — 90 — ns

Clock high setup time before HOLD active tonnL — 120 — ns

Clock high setup time before HOLD not active teHHH — 120 — ns

Output disable time tshoz tois — 200 ns 2
Clock low to output valid teLov ty - — 120 ns

Output hold time tcLox tho 0 — ns

Output rise time toLoH tro — 100 ns 2
Output fall time toroL teo — 100 ns 2
HOLD high to output low-Z thHox t., A 100 ns 2
HOLD low to output high-Z thLoz thz r 100 ns 2
Write time tw twe — 8 ms

Erase / Write Endurance — — 10° — cycles 3

000 1. ten+te > e
2. 0000000000000 O0O0DO0000O0000000
3. 000000000000000000000Ta=25°cO0
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HN58X2502IAG/HN58X25041AG

goooooo

Serial Input Timing

tsHsL
S r
oy « I ]
))
tonst - ensH 1 |
> tsLcH > e SHCH
c §
i e i e i o
DVCH . | t
) teHDx teich o «—CHCL

@)
>

High Impedance

(«

)

Hold Timing

|

(«

teHHL

thicn

)

_ItHHCH

c T \_f L\ﬁﬂy\/
teHHH
)
D X E( X X
‘tHLQZ‘ ) o g tHHOX
Q §
HOLD T
§
Output Timing
S «
))
- tshoz
c Ty NN aN
ADDR ()()
D LSB IN («
tcLov tcLov )
N ol e fcLoX
CLQX (
o —__ X I STV
) » e lQLQH
QL
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HN58X2502IAG/HN58X25041AG

goon

gooooooQboobuoobuoobooboobuoobooboobooboboboboboobon
goooooo

goooooopobooobooobooboobooboobooboobooobooobobobbooboo
gobooboboobooboobooboobooboobon

ooooooooochobooboboobbooboobooobooboobooboobooboobo
goobooboooboobobooboobooboobooboobooboobooboobobbooboboo
gobooboobooboooboon

000000O0OosSO0000000000000000000000000ooon: W ooooooo
o0oo00o0ooOOobOob0oOob Hgh-zOOOOOODOOOODOOOOOODODOOOOOOODODOO
goboooooboooboob vrooboobobbooobobobobbooboob0oOooobOoooboon
goboobooboboboobooboooboobooboobooboobooon

oodooHOLDOUOOOOOOOOOoobOoooobOooboooooooboboobooboobooboon
ooo0ooooOobOoobOobOOoUobOOobDOOobOObO0O0 Hgh-zOOOODOOODOOOOOOODODOO
00000 DontCae0 0000000000000 ODODOOOOO()O L” 00000000000
gobooboobobobobobooooboo

ddd000ooOowoooooo0o0ooow)Doo000000000000000o0o0o0o000aao
gobooboobobboobboobD* 1> oobuo0obOoobOwWRSROWRITEDOODOODOOODOO
oobooboobooobooobooobooboobooboobgooboboo
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HN58X2502IAG/HN58X25041AG

goon

gooooobooo

gooobooobooobooboobooboobooboobooboobobDboboboboboboo
gooooobooo

goboopoboooboooo

b7 b0

1 1 1 1 BP1 BPO WEL | WIP

Block Protect Bits
Write Enable Latch Bits
Write In Progress Bits

wiPBitO OO OUOOODOODOOOOUOOODOODOOobOOOO
WEL Bitd 0 O 0O WriteEnableLatchO O OO DOOO0OOO0O
BPO, BP1 BitdBlock Protect D 0 O O OBPO,BPLO 0D O0O0OOOCOODOOOODODODO OO DOBlock Protect
goboooboobobboobooobobooboooboo oFFOOb0bOooboobo
gooognd
gboooboooboobuooboolgobogbboboo
gooboboboobobobobooobooboboobooooooooboooog

Instruction Set

Instruction Description Instruction format
WREN Write Enable 0000 X110
WRDI Write Disable 0000 X100
RDSR Read Status Register 0000 X101
WRSR Write Status Register 0000 X001
READ Read from Memory Array 0000 A011
WRITE Write to Memory Array 0000 AO10

obood 1. XOoooooo
2. A0 HN58X2504IAG IO DOO AsOODODOO
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HN58X2502IAG/HN58X25041AG

Write Enable (WREN)O

0000000000 (WRITED WRSRIOD OO OD OO WriteEnableLatch(WEL) D OO ODOODODOO
goobooboobobboweLbOO0OobOOoOobOoOobOooboobooboobooo

0000000 (S00D00D0000000000000 (D)00000000000000s000o0o0
gooobobooboooboooboweLODOOoObOOoOobDOoOoDOO

WREN O O

)
:

g

Instruction

o M\ [/ N\

High-Z
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HN58X2502IAG/HN58X25041AG

Write Disable (WRDI)O

WRDIODOweELODOOOOooooooooooooouooooooooooooooooogo ()0 O
000oo0o00ooO0ob0o0o0oooOOo (p)yooobooboboooooobosooooooobooooooooDooo
ooweLODOOoOooOoOobooboo

WELOOOOOOODOODOOODOOOooOoobOooboobooo

— Ogboobd

— WRDIODO

— WRSROOOOO

— WRITEOODOO

— DO0O0O0oOoOoooWwooo* L” 000000

WRDI O[O

|
:

=

Instruction

o M\ A

A

High-Z
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HN58X2502IAG/HN58X25041AG

READ Status Register (RDSR)O

ROSROODOODOOODOOOOOOOOOOO0OOOO0ODbOOO0ObOOO0ObOoODbOOoODbOOoODbOobDbDOobDDbOO
gooboobooooboobooboobowipPOObDOOOOODOOODOODOODOODOODbDOO
goooobobobobobooboobooboobooboob0oobooboobooo

RDSR O[O

(2]
<
I
|

=

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

High-Z

goboobooobooobooobooboooboobooooobopoboobo
WIPbiOWIPOD O OO MM O OO WriteD O 0 WriteStatusRegisser D D 0D D 0000000000 O0ODOO
“1" Jdb00oobo0obooboob* o oboobo0oboobOooboobon

WEL bitOWEL OO OO0OD OO WriteEnableLatcchD OO OOOOOO* 1" 0O00O0O0DDO Write Enable
LachO0OOOODOOOOODOODOO" 0 DOOO0OOO WritteEnableLatchOODODOOOOOOOODOOO
WriteO OO WriteStatusRegister D 000 DO O0O0O00O0O00DOOO

BP1, BPObitOBlock Protect 0 O O 0 OO0 O0O0ODOO0O0DOOO0O0O0DOOOOONODWriteto Memory Array
(WRITE)lUOOOOOUOOOOOODOODOOOOOOODOOoDOOobOOOooOOoDoOobooo

Write Status Register WRSR)OD OO O DO OOOOOOOBlockProtect D 0O OO0O0O0DOOODO" 17 O
0000000 WritetoMemory Array (WRITE)D O OO OOODOOOOOODOOOOOOODOODOO
ooboooboobo
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HN58X2502IAG/HN58X25041AG

WRITE Status Register (WRSR)[

WRSROOUOMOOODOOODOODOO (BPL,BPOUODODODODODOOOODOOOMWRSROOOODOODO
WRENOOOOWELOOOODODOODODOODOOODOOOOOoOowrRSROOOOOOOoOoOooOooOoO

WRSROOOOOODOOOOODODOO b7,b6,b5,b4, b1 0 OO OODOOOO00O0OO0O00O0O0OOO0O0D0O0OO
000000000000 00O0br, b, b5,b40000" 1" O0DO0D0OD0OD0OODOOOODOODOODOODOO
O@)0* L’000000000000000000000000M@O000000000000000000
00000000000000000000000000 ()0 W 0000000000000000
WRSROOODOOODOOOOOD (twOWRSROODODODOOWIPODODOODODOODODODODO
gobooobooobobooobooowipPOOO0OD* 1" 0000 OoO0DbOOb0OWRSRODODOODODOOODOO
“0 Job0o0obo0obOooboobooboUoboUoboobobobobODboweLOooboDobOoDO
gooo

WRSROOUOMMIOOODOOODOOOOOOOOOOoOobOOoOobOOooboobooo ePo,BPAODOODOO
gooooboobo

BPO,BPAO D OOOWRSRODODOODDODOWRSROOODDODODODODODOOODODODODOODODOODOODOO
gooOowrRSROOOODOOOOOODOOoODOoOobOoOoDbO

gooboboboobooobooobooboobooboobooboobobo

— WELOOODO®* 1" 00000000000 O0oOowRITEDODOODOODODOODODOObDOoODbDOOoo
— gboobgooboobooo
— DO0O0oOoOoooowooo* L 00ooooo

WRSR O O

|
:

=

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Status Register In
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HN58X2502IAG/HN58X25041AG

Read from Memory Array (READ)O

000 READODOOOOOOOOOOOOODO (SO L” 0000000000 (D)0D0D0D0O00O00O
goobooboobobooboobooboobooboobooboobobobooboobobboobobo
00000000 QUDOODODODO0O0ODO0O0ODO0D0OOo@We OO ooobOOoooooso0n ktoooo
googon

00000000 SO* 1" 000000000000000000 800000000000000O0
goboobooboboboboboobobobbobboobboobobobobooboo

gooobooobooobooboobooboobooboobooboobobobooD oo
gobooobobobobooobooon

000000000000000000SO* " 0000000000000000000000000
O000O0D0OO0ODREADODOOODDOODODODOODOODDOODDOODOODOOODOODOODOO
goooo

READ 0 U

Viu __\

S _
Vie
_ Vin ~
w _
Vie
Vo = 1 2 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 20 21 22 23
H
C JENRUR N I e I e A A I A I
VIL
Instruction 8-Bit Address

o f\ /™ Neoteakeo e

Data Out 1 Data Out 2

High-Z
Q A XA KA Hh ke

gb00d 1. 000b0o0boobooobobbubbobboobboboobd Don'tcared 00000

gooooo

Device HNS58X2504IAG HNS58X25021AG

Address bits A8 to A0 A7 to AO

O000d 1. The most significant address bit are Don't Care on the HN58X2502IAG
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HN58X2502IAG/HN58X25041AG

Write to Memory Array (WRITE)O

O0OO0WRITEDOOOOOODOODOOOOOOODODO (S0 L” 0000000000000 0000
0o00o0oo0O0ooobOobooOo (ppobooooooo

00000000000000000000000000000 SO W 0000000000000
000 WRITEDODOOODOOO (twO

ooooosbobooobooboobuoobooboobooboboboboboooowiPboOoO

“0 0Dob0boboboboo

OOOWRITEOO (PageD 000 SO L” 0000000000000 D0DDOO0DOOO0O0OOOOO
goooboobooboobooboooboooboobooboobooboobobobooboobobboobobo
goooboobooboobooboooboooboobooboobooboobobobooboobobboobobo
gobooboboboboobo0obooobooboobooboobo

ooooboooboobooboobooboobobobooboboboboo

WRITEO O (1Byte)

WELODOODO® 17

oooobooobooob0O0OOowWRITEDODOODODOOODOODOObDOoOoDbDOooOoo

goboooboobooboo
obooooooooboosBpPo,BPADOOODOODOOOOODOOODOO
0oooooooDOoWDOODOO* L©” 0oooooo

|

g

Q

Instruction

A

High-Z

ob00d 1. 000b0ob0boboboobobbobboobbooboboOobo0obDO bon'tcared OO d
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HN58X2502IAG/HN58X25041AG

WRITEO O (Page)

5 Vin __\

Vic
_ Vi ©
w -
Vic
V. = 0 1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 20 21 22 23
IH
C S O O
Vic

Instruction 8-Bit Address Data Byte 1

o BN\ e GEeE00000000

Q High-Z

|
<
I

I

_ Vie ©

w -
Vie
Vi

C -
Vic

Data Byte 2 Data Byte 3

Data Byte N

o 00806880000 OO B0,

Q High-Z

good 1. 000boooooboobgbbobboobboobboboobd DontcareJ 0O OO0
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HN58X2502IAG/HN58X25041AG

goooooo

O00000DbO0bO0000oO0ob0bO0omuOoboOooooog bitePL,BPOODODODMMOOMmMO 20

ob0woooooooboooogoo

00000000000 W) OO0 L» 00000000000000000000
— WRITEEWRSRODOOOOOOOOODOOOOO

— WELbitODOOOO

goooooboooboboboboo

Status register bits Array addresses protected
BP1 BPO Protected blocks HN58X2504IAG HN58X2502IAG
0 0 None None None
0 1 Upper quarter 180h — 1FFh COh — FFh
1 0 Upper half 100h — 1FFh 80h — FFh
1 1 Whole memory 000h — 1FFh 00h — FFh
ogooood

goooboooboooboobooboobooboobooboobobobobDboboboboboboo
000000000000 0000 High-zOODOODOODDODOOOOODODHOOOOO" Don't Care’
000o0o00ooboo0ooooOoobOOoboooooobo o 1" gooobooboobooooboooo

uggogogon

gobooooboooboobobooboobooboobhobobobgboobbobobobooobooo
gooboobobobobooobooobooboobogobooobopobobobooboobobobobbo
goooooobOobooooOooobobobDOoDbOOobD ot L»ogboboobogoobg (HoLb)o* L
000000oO0b0o0o00 HOLD) OO ODOOOOoOOoUoDOoboboooooobonO (HoLb)d
“H 0O0O000O00OO0DO0O0O0O0 HOLD)ODOOODODODOUOODOODOODOODOODOOOD

00000000 O HOoOoDOOoOOoUOODOooOOg (HOLD)¥ L"O0000Db0DbO00ODO00Dn HOLD)

goooboooooobooboooog® e

goooodoobooboobooboobbooooo* v O

000000ooO00o0oooD@HOLD)OODODOODOODODUO0DOO0DOOoO0ODOO0 1> oooboooboooood

gogoooboooo

‘ HOLD status
-

‘ HOLD status ‘
-

|
c . | SNy
I

HOLD

e —

gouooon

goooooon

goonoffi0000000000000O00DO0DO0ODbO0O0O0ObO0ODOO0OOODODbDOobObOODODO
000O0OPowerOnResst DO DD OODOOOOOOOODOOODOODOOO

goboobooobooo

D0 onOff 00000000000 (SO VecOOOODODODDDOOOOOoo0o
gOoonoffD00000000D0ODOO
goboobobooooonbdbOoooobOobOoboooonOobobovOoobOobOoOoOoo
goonOOOOOOOO0ODDOO0ueVOOOODOOOO

O000oOO0O00oOO0OOwRSROOO WRITEDOOOOODODODOODOOOUOoOOoDOoDOoO gwobOoDbDOo
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HN58X2502IAG/HN58X25041AG

goooo

HN58X2502FPIAG/HN58X2504FPIAG (PRSP0O008DF-B / Previous Code: FP-8DBV)

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-SOP8-3.9x4.89-1.27 | PRSPO00BDF-B | FP-8DBV | o008y |

“p F

NOTE)
1. DIMENSIONS"*1 (Nom)"AND"*2"

8 5
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"DOES NOT
INCLUDE TRIM OFFSET.

Index mark L Terminal cross section

H H H (NilPd/Au plating )
Dimension in Millimeters

Reference|
Symb

°' [ Min [ Nom[ Max

‘3%@ D | — | 489|515

E | — 1390 —

Al — | — | —

A1 |0.102| 0.14]0.254

Al — | — 173

bp [ 0.35]| 0.40] 0.45

by | — | — | —

Cc 10.15/0.20]0.25

aly] 0 0| — | 8

Detail F He | 5.84| 6.02| 6.20

e | — 127 —

— | — 1025

— | — 10.10

0.406| 0.60 |0.889

X
y
Z | — | — 10.69
L
L

1| — 106 —
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HN58X2502IAG/HN58X25041AG

HN58X2502TIAG/HN58X2504TIAG (PTSP0O008JC-B / Previous Code: TTP-8DAV)

JEITA Package Code [ RENESAS Code | Previous Code | MASS[Typ.] |
P-TSSOP8-4.4x3-0.65 | PTSP0008JC-B | TTP-8DAV | 0034g |
4 .
8 5
M J NOTE)
H H H R e e
1T 2. DIMENSION™3'DOES NOT
INCLUDE TRIM OFFSET.
-
by
/@ Terminal cross section
Ni/Pd/Au platin R Dimension in Millimeters
( plating ) symbol “Min | Nom[ Max
Index mark | D —13.00/330
E | — [440] —
— L1 A2 — — —
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