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HN58X25128I
HN58X25256I

Serial Peripheral Interface

128k EEPROM (16-kword x 8-bit)

256k EEPROM (32-kword x 8-bit)

Electrically Erasable and Programmable Read Only Memory

RJJ0O3C0045-0300
Rev.3.00
2005.07.06

HNS58X 25xxx SPI EEPROM
ROM MONOS CMOS
64

. 1.8v 55V

— SA 0(0,0) 3(1,1)
. 5MHz (25V 55V) 3MHz(18V 55V)

— 3uA (max)
— 4AmA (max)
— 4AmA (max)
64
5ms (2.5V )/ 8ms (1.8V )
100
10
SOP8 TSSOP14

— TSSOP14 2000IC/real
— SOP8 25001 C/resl
. -40 +85°C
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HN58X25128I/HN58X252561

Type No. Internal organization Operating voltage Frequency Package
HN58X25128FPIE 128k bit 5 MHz 150mil 8-pin plastic SOP
(16384 x 8-hit ) (25Vt05.5V) PRSP0008DF-B
- 18Vto55V
HN58X25256FPIE 256k bit 3 MHz (FP-8DBV)
(32768 x 8-bit ) (1.8V1t055V)
HN58X25128TIE 128k bit 5 MHz 14-pin plastic TSSOP
(16384 x 8-hit ) (25Vt05.5V) PTSP0O014JA-C
- 18Vto55V
HN58X25256TIE 256k bit 3 MHz (TTP-14DBV)
(32768 x 8-hit ) (1.8Vto5.5V)
8-pin SOP 14-pin TSSOP
_ I 1 14
S 1 Vce S vee
— 2 13 HOID
Q 2 HOLD Q HOLD
_ 3 12
W 3 c NC NC
4 11
Vss 4 D NC NC
NC > 10 NC
Top view
(Top view) ey o 7 .
Vss 7 8 D
(Top view)
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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HN58X25128I/HN58X252561

\

High voltage generator

vee (O)— I
Vss Q—» g
— » (@] »
o > o >
IS o = @ Memory array
- —_ c
W O— 3| & ;
= P v
cO— 8 g .
O 5 S Y-select & Sense amp.
© »
AoD (O)—— 2 8 I
Q Q<— > Serial-parallel converter
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*° \Y
Operating temperature range*1 Topr —-40 to +85 °C
Storage temperature range Tstg —65 to +125 °C
1.
2. 50ns -3.0V
3. Ve +1.0
DC
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 1.8 — 5.5 \%
Vss 0 0 0 \Y,
Input voltage Vi Vee X 0.7 — Vee + 0.5+2 \
Vi -0.3** — Ve % 0.3 \Y
Operating temperature range Topr -40 — +85 °C
1. 50ns -1.0v
2. 50ns Ve + 1.0V
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HN58X25128I/HN58X252561

DC
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 LA Ve =5.5V, Vour =0to 5.5V
Q
Ve current Standby Isg — 3 HA  |Viy = Vss Or Ve,
Vee =5.5V
Active lcct — 25 mA  |Vce = 3.6V, Read at 5MHz
Vin =Vee X 0.1 Ve x 0.9
Q = OPEN
— 4 mA  [Vcc = 5.5V, Read at 5SMHz
Vin =Vee X 0.1 Ve x 0.9
Q = OPEN
lcco — 25 mA  |Vcc = 3.6V, Write at 5SMHz
ViN = Vee X 0.1V x 0.9
— 4 mA  [Vce = 5.5V, Write at 5SMHz
Vin = Vee X 0.1/Vee x 0.9
Output voltage VoL — 0.4 \Y Vee =5.5Y, gL = 2mA
VoLo — 0.4 \% Vce = 2.5V, lo. = 1.5mA
Voh1 Vee X 0.8 — \% Ve =5.5V, lop =—-2mA
Vo2 Vee X 0.8 — \% Vee = 2.5V, lop =-0.4mA
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HN58X25128I/HN58X252561

AC
. VL=V x0.2
ViH=Vce x0.8
. / <10ns
. 100pF
° Ve X 0.3, Vee x 0.7
° Vee x 0.5
Ta=—40 +85°C 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 tesh 90 — ns
S not active hold time tenst — 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 teheL 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 tunch — 70 — ns
Clock low hold time after HOLD active trLch — 40 — ns
Clock high setup time before HOLD active tennL — 60 — ns
Clock high setup time before HOLD not active tehun — 60 — ns
Output disable time tshoz tois — 100 ns 2
Clock low to output valid tcLov ty — 70 ns
Output hold time teLox tho 0 — ns
Output rise time toLoH 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 low-Z thioz thz — 100 ns 2
Write time tw twe — 5 ms
Erase / Write Endurance — — 10° — cycles 3

1. tey+te = 1/fc

2.

3. Ta=25°C
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HN58X25128I/HN58X252561

Ta=-40 +85°C V=18V 55V

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 tsyst tes 150 — ns
S active hold time tonsH tesn 100 — ns
S not active hold time tonsL — 100 — ns
Clock high time tcH teLn 150 — ns 1
Clock low time teL tel 150 — ns 1
Clock rise time teien tre — 1 us 2
Clock fall time tcheL 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 tHncH — 140 — ns
Clock low hold time after HOLD active tich — 90 — ns
Clock high setup time before HOLD active tenHL — 120 — ns
Clock high setup time before HOLD not active tenmm — 120 — ns
Output disable time tsHoz tois — 200 ns 2
Clock low to output valid teLov ty — 120 ns
Output hold time teLox tho 0 — ns
Output rise time toLon tro — 100 ns 2
Output fall time toroL tro — 100 ns 2
HOLD high to output low-Z thox t2 — 100 ns 2
HOLD low to output low-Z thioz thz — 100 ns 2
Write time tw twe — 8 ms
Erase / Write Endurance — — 10° — cycles 3

1. toy +toL = e

2.

3. Ta=25°C
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HN58X25128I/HN58X252561

Serial Input Timing

_ tshsL
° YA (« 7
tonst - ehsH 1 | ¢
> tsich > |- SHCH
§ i1
SV W (o W NV WO I S
SN tenpx teren o > e —CHCL
- e
0 High Impedance ()()
Hold Timing
: \ ;
N tHicH . |tHHeH
loHHL | o : B
c T M\ Y
tonmm
5
D X X X é( X X
‘tHLQZ‘ ) o g tHHOX
Q X ) 5 X
HOLD
k 5
Output Timing
S «
))
- tshqz
c T/ T Y
- ;
D LSB IN « X
> glCLOV N tclov )
tcl_QX L tCLQX (
o —_ B Y weor
> e %QLQH
QHQL
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HN58X25128I/HN58X252561

W

High-Z
“ LH

HOLD
Don't Care

w
BP1, BPO
“ L”

High-Z

S

“ Ln

“ Hn

“

Hn
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HN58X25128I/HN58X252561

b7

b0

SRWD 0 0 0 BP1 BPO

WEL

WIP

[ ]

Block Protect Bits

Status Register Write Disable

Write Enable Latch Bits
Write In Progress Bits

WIP Bit

WEL Bit Write Enable Latch

BPO, BP1 Bit Block Protect BPO, BP1
Block Protect

SRWD Bit = Status Register Write Disable (SRWD)

SRWD

OFF

(W)

(SRWD, BPO, BP1)

1
Instruction Set
Instruction Description Instruction format

WREN Write Enable 0000 0110
WRDI Write Disable 0000 0100
RDSR Read Status Register 0000 0101
WRSR Write Status Register 0000 0001
READ Read from Memory Array 0000 0011
WRITE Write to Memory Array 0000 0010
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HN58X25128I/HN58X252561

Write Enable (WREN)

(WRITE  WRSR) Write Enable Latch (WEL)
WEL

(S) (D)
WEL

WREN

)
:

g

Instruction

High-Z

n|
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HN58X25128I/HN58X252561

Write Disable (WRDI)

WRDI  WEL
(D)
WEL

WEL

— WRDI
— WRSR
— WRITE

WRDI

(2]
<
I
I

0|

2|

High-Z
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HN58X25128I/HN58X252561

READ Status Register (RDSR)

RDSR
WIP
RDSR
Vin - \
S v. -
IL
_ Vin
W -
VIL
o o 1 2 3 7 8 9 10 11 12 13 14 15
Vin
C _
VIL
D VIH : >
VIL
Q High-Z
WIP bit WIP Write Write Status Register
13 1" “ Ol)
WEL bit WEL Write Enable Latch “ 1 Write Enable
Latch o Write Enable Latch
Write Write Status Register
BP1, BPO bit Block Protect Write to Memory Array
(WRITE)
Write Status Register (WRSR) Block Protect 1
Write to Memory Array (WRITE)
Block Protect
SRWD bit Status Register Write Disable (W) SRWD
W (SRWD 13 1” W 13 Ll) )
(SRWD, BP0, BP1)
WRSR
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HN58X25128I/HN58X252561

WRITE Status Register (WRSR)

WRSR (SRWD, BP1, BFO) WRSR
WREN WEL WRSR
WRSR b6, b5, b4, bl b0 B
b6, b5, b4 « Qo (S)
13 Ll! _ (D)
S) “ H WRSR
(tw) WRSR WIP
WIP “ 17 WRSR « Qo
WEL
WRSR o BPO, BP1
W SRWD
SRWD W (HPM)
WRSR
SRWD BP0, BP1 WRSR WRSR
WRSR
WRSR

)
:

_ Vin ©
W -

VIL

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

Vin
© -

VIL

Status Register In

D Vig © \

Vi T MSB

High-Z

Q
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HN58X25128I/HN58X252561

Read from Memory Array (READ)

READ (S) “ L (D)
Q
§ “ Ln 8
0
§ “ Hn
READ
READ

_ Vi \
S v -

IL
_ VIH -
w _

VIL

_ 1 2 4 5 6 7 8 9 10 20 21 22 23 24 25 26 27 28 29 30 31

C VIH ot udddrdJirtt o e

VIL

Instruction 16-Bit Address

Vi ©
o (159l (N N aX o

IL

Data Out 1 Data Out 2
High-Z 7
Q AHHKAHHNA
1. Don't Care
Device HN58X252561 HN58X25128lI
Address bits Al4 to AO Al3to AO

1. b15is Don't Care on the HN58X25256

2. bl5and b14 are Don't Care on the HN58X25128
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HN58X25128I/HN58X252561

Write to Memory Array (WRITE)

WRITE (S) “L”
(D)
§ “ Hn
WRITE (tw)
8 WIP
13 OH

WRITE (Page) S “L
— WEL “ o1 WRITE
— BPO, BP1

WRITE (1Byte)

;
\‘

VIL
_ VIH -
W _
VIL
VIH -
C _
VIL
VIH -
D _
VIL
Q High-Z
1. Don't Care
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HN58X25128I/HN58X252561

WRITE (Page)
_ Vin - _\
S _
VIL
_ Vin ©
W _
Vie
v = 0 1 2 3 4 5 6 7 8 9 10 20 21 22 23 24 25 26 27 28 29 30 31
IH
© - RN [ I T T 6
VIL
Instruction 16-Bit Address Data Byte 1
R D
e (15akz{ K X X K X K H A H KN
D _
Vie
Q High-Z
Vih ~ /
S v, -
IL
_ Vin ©
W _
Vi
Vih
C _ .
VIL
Data Byte N
D ROO0OOH0
Q High-Z
1. Don't Care
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HN58X25128I/HN58X252561

Status Register Write Disable (SRWD) “ o
SRWD “ 1
— W)
W “ L
(BPO, BP1) (SPM) )
(HPM)
— SRWD ‘L
— W “L SRWD
w “H (HPM)
(W) “H (HPM)
(BPO, BP1) (SPM)
Status register bits Array addresses protected
BP1 BPO Protected blocks HN58X252561 HN58X25128|
0 0 None None None
0 1 Upper quarter 6000h — 7FFFh 3000h — 3FFFh
1 0 Upper half 4000h — 7FFFh 2000h — 3FFFh
1 1 Whole memory 0000h — 7FFFh 0000h — 3FFFh
Write protection of the Memory Protect
W signal SRWD bit Mode status register Protected area** Unprotected area**
1 0 Software Status register is Write protected Ready to accept Write
0 0 protected writable (if the WREN instructions
1 1 (SPM) instruction has set the
WEL bit) .The values in
the BP1 and BPO bits
can be changed.
0 1 Hardware Status register is Write protected Ready to accept Write
protected hardware write instructions
(HPM) protected. The values
in the BP1 and BPO bits
cannot be changed.
1.
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HN58X25128I/HN58X252561

High-Z _ “ Don't Care”
(S) " L”
(C) “ Ln (M) I Ln
(HOLD) (HOLD)
“H” (HOLD)
(S (HOLD) “ L” (HOLD)
“ L” " H”
(HOLD) N
‘ HOLD status ‘ ‘ HOLD status ‘
. e E—— i EE—
| | | |
c L L b L g
| | | |
HOLD . RE—
| |
| | |
On/Off
Power On Reset
° On/Off (S) Vcc
° On/Off
° On On ov
. On 10usVv
. WRSR WRITE (tw)
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HN58X25128I/HN58X252561

HN58X25128FPIE/HN58X25256FPIE (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 |
NOTE)
1D 1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"DOES NOT
8 5 INCLUDE TRIM OFFSET.
bp
u
| ey
o
/C) Reference Dimension in Millimeters
Symbol Min Nom Max
Index mark Terminal cross section D —— | 489 | 515
= ( Ni/Pd/Au plating ) E — | 3% | —
A, | — | — | —
1 4 Ay | 04102 014 | 0254
2 = e 5T @) P [
x @
by 035 0.40 045
Ly b, [ I B
c 0.15 0.20 025
i \ - =
— — — < \ 0 0 8°
\ \ He | 584 6.02 6.20
— ——— ﬁ‘ 0 [e] — | 127 | —
< L X — | — | 025
Aly] y | — [ — | o0
Detail F z — | — | oe9
L 0406 | 060 | 0.889
L — | 106 | —
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HN58X25128I/HN58X252561

HN58X25128TIE/HN58X25256TIE (PTSP0014JA-C / Previous Code: TTP-14DBV)

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.]
P-TSSOP14-4.4x5-0.65 | PTSP0014JAC | TTP-14DBV | 0.05
D
E 1. DIMENSIONS"™*1 (Nom)"AND"+2"
DO NOT INCLUDE MOLD FLASH.
14 8 2. DIMENSION"*3"DOES NOT
H H H H H H J INCLUDE TRIM OFFSET.
—TT™
i N
E3
o
Reference Dimension in Millimeters
Symbol Min Nom Max
Index mark i i
‘ A Terminal cross section D 500 | 530
] ( Ni/Pd/Au plating ) E — | 440 | —
AZ - - -
1 7 Al 0.03 0.07 0.10
-
z by A — | — ] 110
— &x @ L
D] ! b, | 015 | 020 | 025
b — | — | —
¢ 0.10 0.15 0.20
C1 - - -
| 0 0° —_— 8
[ \ He | 620 6.40 6.60
< v/ J = \
ininlninlnlals A T
1 J |
< L X — | — | 013
] R e
y .
Detail F z 083
L 0.40 0.50 0.60
Ly | — | 100 | —
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HN58X25128I/HN58X25256I

Rev.
0.00 2002. 10. 28 —
1.00 2003. 6. 20 —
4 DC
lcci max (3.6V) 5mA - 2.5mA
lccy max (5.5V) 5mA - 4mA
lcc, max (3.6V) 5mA - 2.5mA
lcco max (5.5V) 5mA - 4mA
10 READ
18
2.00 2004.8.24 2
HN58X25128FPI HN58X25256FP1 HN58X25128TI HN58X25256TI
HN58X25128FPIE HN58X25256FPIE  HN58X25128TIE
HN58X25256TIE
20-21
FP-8DB — FP-8DBV
TTP-14D — TTP-14DBV
2.01 2005.03.31 1
N
2
19-20
3.00 2005.07.06 1
10° —100
5-6 |AC

3

Erase / Write Endurance
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