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HN58X2408FPIAG/HN58X2416FPIAG
HN58X2432FPIAG/HN58X2464FPIAG

Two-wire serial interface
8k EEPROM (1-kword x 8-bit)/16k EEPROM (2-kword x 8-bit)
32k EEPROM (4-kword x 8-bit)/64k EEPROM (8-kword x 8-bit)

RJJ03C0118-0300
Rev.3.00
2004.12.21

HNS8X 24xxFPIAG 2 EEPROM
ROM MNOS CMOS
32

18v 55V
2 (I ZCTM * l)
400kHz

— 3uA (max)
1mA (max)
— 3mA (max)

32
10ms(2.7V 55V) 15ms(1.8V 2.7V)
10°

10

SOP8
2,5001 C/reel
_40 +85°C

1. I’C  Philips
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

Type No. Internal organization Operating Frequency Package
voltage
HN58X2408FPIAGE |8k bit (1024 x 8-bit) 1.8Vto 5.5V |400kHz 150 mil 8-pin plastic SOP (FP-8DBV)
HN58X2416FPIAGE |16k bit (2048 x 8-bit)
HN58X2432FPIAGE |32k bit (4096 x 8-bit)
HN58X2464FPIAGE |64k bit (8192 x 8-bit)
8-pin SOP
o1 e [ve
AL [ ]2 7 [ Jwp
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
Vee O_» P High voltage generator
Vss O—} g
S —pp 3 — o Memory array
o] [0}
WP Qi Cont_rol 5 o
logic S x
' o
A0, AL, A2 ()] @ v
[ —
= [}
=} °
SCL Qi 2 — g —P  Y-select & Sense amp.
©
>
soA (| v
¢ P Serial-parallel converter
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

Parameter Symbol Value Unit
Supply voltage relative to Vsg Vee -0.6to +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
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 + 1.0 \%
Input low voltage A -0.3+* Y Vee x 0.3 \Y;
Operating temperature Topr -40 — +85 °C
1. 50ns -1.0Vv
DC
(Ta=-40 +85°C,Vc=18V 55V)
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2.0 JIVAN Vee=5.5V,Vin=0to 55V
Output leakage current o — — 2.0 pA Vee=5.5V,Vout=0to 5.5V
Standby V¢ current Isg — 1.0 3.0 pA 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 Volz2 — — 0.4 \% Vee=4.5t05.5V, lp. = 1.6mA
Vec=2.7t04.5V, lo. = 0.8mA
Vee=1.810 2.7V, lo. = 0.4mA
Vo1 - — 0.2 \Y; Vee=1.810 2.7V, o, =0.2mA
(Ta=+25°C, f =1 MH2)
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*! — — 6.0 pF |Vout=0V
1.
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

AC
(Ta=-40 +85°C,Vc=18 55V)
[ ]
— V,L=02x Vcc
— Viu=08x Ve
. < 20ns
L] 0.5 x VCC
° 1TTL 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 cycle time Vee=2.7Vt055V twe — — 10 ms 2

Vec=18Vto27V twe — — 15 ms 2

1.
2. twc
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

Bus Timing
1/fscL
tHiGH tow R
scL / XK / ‘
twooar |
_ tsu.pAT tsu.sTO
SDA X
(in) K / 7 < _______________ / tBUF \
taa toH
SDA /
(out)
Write Cycle Timing
Stop condition Start condition

~

w

SDA - { DOin IY

((

(WA

7 ]

Write data

ACK

twe

i,

(Address (n))

\_/ (Internally controlled)

/
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

(SCL)
400kHz
(SDA)
DC ‘Vo' “lo.’ SDA
SDA SCL
Low
Data Validity (SDA data change timing waveform)

SCL
> / >< ><
Data Data

change change
SDA  High—Low Low—High SCL Low
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

VCC VSS

8k 16k

(A0,A1,A2)

SDA

SDA

Pin Connections for AO to A2

VCC VSS

Pin connection
Memory | Max connect
size number A2 Al A0 Notes
8k bit 2 Vee/Ves*? x*?2 x Use A0, Al for memory address a8 and a9
16k bit 1 x X X Use A0, Al, A2 for memory address a8, a9 and al0
32k hit 8 Veel/Vss | Vee/Vss | Vee/Vss
64k bit 8 VeelVss | Vee/Vss | Vee/Vss
1. VcelVss Vee Vss
2. X
WP
High
Write Protect Area Low
High/Low WP
High Low
Write Protect Area
Write protect area
WP pin status 8k hit 16k bit 32k hit 64k bit
Vi Upper 1/2 (4k bit) Upper 1/2 (8K bit) Upper 1/4 (8k bit) Upper 1/4 (16k bit)
Vi Normal read/write operation
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

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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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

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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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

8
Read Write 4bit
3bit Read/Write lbit 3
4
13 10101!
3 A2 Al AO
8
A2 A0 High Low
8k 16k
8k A2 1hit
16k 3hit
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*?
32k, 64k 1 0 1 0 A2 Al A0 R/W
8k 1 0 1 0 A2 a9 a8 R/W
16k 1 0 1 0 alo a9 a8 R/W
1. A2 A0 al0 a8
2. RIW="1" Read R/W="0" Write
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

Write
Byte Write
Read/Write ‘o 8hit
9bit Acknowledge “0" Write 8k 16k 8hit 32k
64k 8hitx2 Acknowledge “0"
Write 8hit Write EEPROM  Acknowledge “0”
LSl
SCL SDA
Byte Write Operation
Device Memory
address address (n) Write data (n)

N~ O WS (M N
[a]/a](a][a]a]a]a]

al
a0
DO

Bkto 16k | 11/0/1/0 w‘ s(8[efE[Rp

Start / \ R;/C\VCK ACK  ACK/ '\ stop

Device 1st Memory 2nd Memory
address address (n) address (n) Write data (n)
32k to 64k | [1[0]1{0 W‘ o 1 o G ] e e e ] I P P e g 5 i
Start ACK ACK ACK | stop

Notes: 1. Don't care bits for 32k and 64k.
2. Don't care bit for 32k.
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

Page Write
32 Page Write Page
Write Byte Write - -
(n) - Write (Dn) 9bit Acknowledge 0" Write

(Dn) Write (Dn+1) Page Write

Write (Dn+1) (A0 A9

(n+1) Write Write
32 Write
(a0 &) “Roll  Over”
“Roll Over” Write 2 )
Write Write

Page Write Operation

Device Memory

address address (n) Write data (n) ~ Write data (n+m)

M sEeEREe Bsl3EERER | [BRBEEE
\ \ACK ACK ACK Stop
R/W ACK
Device 1st Memory 2nd Memory
address address (n) address (n) Write data (n) ~ Write data (n+m)
4 Skl [Hlee o= (sslsRgaE | (BRI H
ACK ACK ACK ACK ACK
R/W Stop

Notes: 1. Don't care bhits for 32k and 64k.
. Don't care bit for 32k.
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

Acknowledge Polling

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

Write Cycle Polling Using ACK

Acknowledge Polling

Acknowledge Polling Write
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 ORIV read operation stop condition
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

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)
Bktobak 1 laloj1la| | [r [BlBBBEBEIER
Start / ACK NoACK/ Stop

R/W

Notes: 1. Don‘t care bit for 16k.
2. Don‘t care bits for 8k and 16k.
3. Don‘t care bits for 4k, 8k and 16k.
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

Random Read

Read Write Read
- RW="0" - (8k-16kbit
8bit 32k 64kbit 8hit x 2) Acknowledge “0”
Current Address Read Write
Acknowledge“1” Acknowledge
- Read

Random Read Operation

Device Memory Device
address address (n) address Read data (n)

a7
al
a0

[a][a]]a][a][a][a](a]

\ ACK Start \ ACK No ACK/
\ ACK

@‘@’@‘W‘ alols|aly 1010###R 5lglelzlelN=lg

R/W R/W Stop
(I Dummy write | Currect address read4I
Device 1st Memory 2nd Memory Device
address address (n) address (n) address Read data (n)
@ad@ HEER Ao #|#|#
W SldSlale] |=[€R]F|R|%(<]] | [1]0[1]|0 RIB|81818[3812|8
ACK ACK \ \Start RW/ No ACK/
R/W ACK ACK Sto
l Dummy write | Currect address read—I

Notes: 1. Don't care bits for 32k and 64k.
2. Don't care bit for 32k.
3. 2nd device address code (#) should be same as 1st (@).

Sequential Read
Read Current Address Read Random Read 8hit
Acknowledge “ 0" 8hit
Acknowledge “0"
0 “Roll Over” “Roll Over”
Sequential Read Current Address Read Random Read
Acknowledge “1” Acknowledge -
Sequential Read Operation
Device
address Read data (n) Read data (n+1) Read data (n+2) Read data (n+m)
8kto
64k 1HI‘0 IO P i PP g g s P g o s O P P Y 8|13|8|58|3|8
Start ACK ACK ACK  ACK/ ~ NoACK/
R/W Stop
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

On/Off
On/Off
Power on Reset Power on Reset
o On/Off SCL ,SDA VCC VSS
° Off
° On On ov
° On 10ps
Page Write 1 10° 1% Byte Write
1 10* Page Write  10° 10
SCL  SDA 50ns
50ns 50ns
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HN58X2408/HN58X2416/HN58X2432/HN58X2464FPIAG

HN58X2408FPIAGE/HN58X2416FPIAGE/HN58X2432FPIAGE/HN58X2464FPIAGE (FP-8DBV)

Unit: mm

‘ 4.89
5.15 Max
8lnnnnl® %
o
(o)}
o ™
1 0000 4
3 3
= S 6.02 £ 0.18
Q +
0.69 Max = < 1.06_ |
? l=h
‘ Lﬁt 0° _ 8"
1.27 0.60 88
*0.40 £ 0.05
Package Code FP-8DBV
JEDEC —
*Pd Plating JEITA —
Mass (reference value) 0.08 g
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HN58X2408FPIAG/HN58X2416FPIAG/
HN58X2432FPIAG/HN58X2464FPIAG

Rev.
1.0 '01. 3. 30 —
2.00 '03.10. 24 —
2
HN58X2408FPIAGE, HN58X2416FPIAGE, HN58X2432FPIAGE,
HN58X2464FPIAGE
18 FP-8DB — FP-8DB, FP-8DBV
3.00 2004.12.21 2
HN58X2408FPIAG, HN58X2416FPIAG, HN58X2432FPIAG,
HN58X2464FPIAG
17

FP-8DB




MRS IRV A FO/0Y gxommEs 71000004 RRHFREEAT26-2 BAL L

R2WAHIHT DML
LERERE, EREORLIHOTHYETH, FEANSEHEARELLY, BT SBAKHYFT, BHOLBENLSOUMX SRBIF & > THREE LT, AS%T
KIER, HEORELGLEELSCANE S GREMERE LI REH, ERARRE, EEHLRHE EORSRIIH CHE S,

$§H FMACKELTOBESRE

HRHE, k@ﬁﬁmﬁlFLT@@&»#&XTO/D/§w§“$AUTL(wa*%ﬁﬂfhu AEHPICREOBRMERISOVTLRYR TH/ OOHTMET A

E’]ﬁﬁ#&%ﬂ)ﬁi{ﬂ)%&*ﬂ@iﬁﬁ HRAEHETILOTRHYEE

$ﬁﬂk£§®§m7 , B/, & JOvs5L4, 7»:UXA%®MF%@%W®&%(EET%@§ FEZERBOEFICHT BREICEAL, LAYR TH/OCREREE
=t

FERICRBORRBT—4, B, R, TOJIL FLITYALZOMETOBEREIAERETHRADLOTHY, LIXVR TH/ 0D, FELLIC, RERICRBL-ERFE

IR ELEET 5 tﬂﬁui?nw*#x?7/D§$§%§%®Sﬁlt%tuibtﬂ,$ﬁt»*ﬂx%7/u§,w*ﬂx%ﬁit@ﬁ%EAﬁﬁwﬁﬁiiﬁ%

BEFTELELIT, LRYR T5/ ATDKR—LAR—(http/www.renesas.com)is €418 L TABS WA ERICHIC TEEC LS L,

4. Kﬁﬂl‘nﬂiﬁi Ui, EREMT RSO, BECHELEL0TT AS—ABHOREMRY CERT HBEANBERCELEBEICE LAFR 75/ ACETOREEANE

5.1(&*4(:;353&0);.:.:7— B, RISRTEMWLNE, TOJTSLRUTILIYILERAT 2BEF, BRE, TOIS5L, ZLI)XLBMTHES 5121 THL, YR
TLEERTHRI JﬁﬁL k@ﬁtf)aﬁc( BLTHEAASEHHLTCES L, LXYR 79/ 00, BRAAEIIHTSERFZEVEEA,

6. ABRCRBMINEHRE ABITHIDIESIGRROTTHEASINIEBEHDIVEVATLICANSNDZEEZENELT HiESh-LDTEHY A, FAAHICRE
HOBREEW BHER EEA MEFHEA BFNHEA BEPEAREHIVEIRATLLE, BRARAOIHAZ CREOEICIE, LAYRX T9/08, LRYR
BRFEFEITHNEANTBEEZE,

7. RBHOER, HHCOVTIE, XEFITLDLFAYR T/ BSORMOKENBETT,

8. ABHICEHLFM DLW TOEBLEDLYE, TOMBRHFEOANITVELEZSILRAYR T/ /09, LAY RARFEFELIIFNEEFTIBRIEZEL,

I'

N

9’

RENESAS

#ﬁk‘tAiﬁi}b*ﬁXﬁﬁ% http://www.renesas.com
N 1t T100-0004 FHERAFE2-6-2(AKEIL) (03) 5201-5350
R i3 2 Tt T212-0058  JIATERESHS890-12 (FIE=3E L) (044) 549-1662
Bm B’ =®m X # T190-0023  37JITHLEIART2-2-23 (B E S EJL2F) (042) 524-8701
#l 5% X IE T060-0002  ALIRFATHREKILZEFE4-1 (ALIR=3F EJL5F) (011) 210-8717
® it 52 # T980-0013  fAMEERERBEL-1-20 (FERIER 7 T 7 13F) (022) 221-1351
W b EF X & T970-8026 L\ EWFE/INALBEATA-9 (IR U v /Y LV EEELIF) (0246) 22-3222
* b7 b3 & T312-0034  Uf=bAATIENS32-2 (AL R T LTI HHEALF) (029) 271-9411
o b 52 I& T950-0087  HFBTEAEL-4-2 (BLB=HWE EILIF) (025) 241-4361
LN ¥:N 2 #t T390-0815  MAATWFERKL-2-11 (BFIEILTF) (0263) 33-6622
o OE X K O T460-0008  ZHEMHEH3-13-20 (Kt 22 —EIL4F) (052) 261-3000
P LN b3 & T430-7710  GEWTRERTL11-2 GERTY ~4 7 —10F) (053) 451-2131
B o oE X KX & T541-0044  ARHHRRKRATS-1-1 (FARBESKREZH EL) (06) 6233-9500
it i 52 # T920-0031  &iRTLRES-1-1 (£R/8—2 EIL8F) (076) 233-5980
A 5 x IE T730-0036 JEETHHRKAS-25 (EERITE LT 1« >~ 8F) (082) 244-2570
5 i) 2 IE T680-0822  BEM4HI2-251 (HAL & BERERATE L) (0857) 21-1915
N il *x # T812-0011  fEETHELRXEZERA2-17-1 (£ O H & EJLAREESF) (092) 481-7695
BE B & X &5 T890-0053 FEREMHRENI22 (FARAERERETRATE L) (099) 284-1748

BEMHLEESEEE R LUVERO CHERETEANES T,
HWBEPMAEERD : hRATHYR— 242 E-Mail: csc@renesas.com

© 2005. Renesas Technology Corp., All rights reserved. Printed in Japan.
Colophon 3.0




	HN58X2408FPIAG/HN58X2416FPIAG�HN58X2432FPIAG/HN58X2464FPIAG
	概要
	特長
	製品ラインナップ
	ピン配置
	ピン説明
	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
	Bus Timing
	Write Cycle Timing

	ピン機能
	シリアルクロック(SCL)
	シリアル入出力(SDA)
	Data Validity (SDA data change timing waveform)
	デバイス・アドレス(A0,A1,A2)
	Pin Connections for A0 to A2
	ライトプロテクト（WP）
	Write Protect Area

	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
	Start Condition and Stop Condition
	Acknowledge
	Acknowledge Timing Waveform
	デバイス・アドレッシング
	Device Address Word
	Write動作
	Read動作

	使用上の注意
	電源On/Off時のデータ保護
	書き換え回数について
	ノイズ・キャンセル時間

	外形寸法図
	HN58X2408FPIAGE/HN58X2416FPIAGE/HN58X2432FPIAGE/HN58X2464FPIAGE (FP-8DBV)




