ROHIM Datasheet

SEMICONDUCTOR

2 1) 7))L EEPROM ¢ 1)—X E#,fH EEPROM

HE#FH 125 °C EifE I°C BUS EEPROM (2-Wire)

BR24H512xxx-5AC Series

Bm=
BR24H512xxx-5AC Series (&, 12C BUS 4 ¥4 7 1—2X HFERHE
M 512K Ew k1) 7 )L EEPROM T, B T REIHMZIOH 400 B[E (Ta = 25 °C)
120 A[E (Ta=85"°C)
BE 50 F[E (Ta =105 °C)
B AEC-Q100 Xt/ (Note 1) 30 A (Ta=125°C)
B HEEREEYR— B TS REEHR: 100 & (Ta =25 °C)
B Y7Ly avy (SCL) ELYTFILT—4 (SDA) M 60 £ (Ta =105 °C)
2 DMR— F T, TRTOFHIEAATHE 50 £ (Ta = 125 °C)
B 1.7V ~ 55V A FLEEEEEEHFT. B EZAAHER: 3.5 ms (Max)
RAREMERRE 1 MHz I35 m HEERE: 1.7V ~ 55V
B R—=US54 FE—F 12881 + n EMERERE: -40°C ~ +125°C
B EyIrEKX64Kx8EY +
m EHEER Ny ir—o W (Typ) x D (Typ) x H (Max)
B REEAAMFHLILHEERE SOP8™ 50mm x 6.2 mm x 1.71 mm
WP (54 R TOTY k) Haeft %ggs ” 4.390mm X 6.604mm X 1.162 mm
g T S0 - LUmmxo4ammXx 1.2 mm
ERAREEOR®SAAML MSOPS8 2.9 mm x 4.0 mm x 0.9 mm

B SCL - SDAMFIZ/ 4 X7 4 LI HNE

B HEFERT—4 FFh
(Note 1) Grade 1

*1 Last Time Buy.

&
m EHHIAS
B EHFEELEM L uy
EX7T)r—avEg
v SOP8 TSSOP-B8
CC
—{A0 VCC %
%< —— AT WP
I/ aAAN SOP-J8 MSOP8
— A2 SCL s

GND SDA *—
;;0.1 uF Figure 2

A0, A1, A2 % VCC or GND [Z#E L TL 2 &L,
A0, A1, A2 IZT LAY URFHAAB I TS =8,
A—ToTEATIEATGND ICEHK LSS ERAFEICHEY ET,

Figure 1. £EX7 75— 3 VEIKK
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i F BC B
(TOP VIEW)
KNG 8 ] vece
Al |2 7 | WP
A2 | 3 6 | SCL
GND | 4 5 | SDA
Figure 3. I FEER
(SOP8™. SOP-J8. TSSOP-B8. MSOPS)
*1 Last Time Buy.
s F 552 B4
InFES i F % AR HERE
1 A0 A AL—T7 FLREREMNE?
2 A1 A AL—T7 FLREREMNE?
3 A2 A AL—T7 FLREREMNE?
4 GND — LAHAOEEEE. OV
5 SDA ABIHE T DYTIT—=RAAID) TIILT—53 Nt
6 SCL A7 YT BYYI AR
7 wp AA |34 RTRTY RAHNeES
8 \Yele: - BRICERELTIEZEW

(Note 2) VCC or GND It L TL &L, TIEYURFAABINTND D, A—T U THERTHBAILGND ITHEHKE LEIBALRKICAEY ES,

(Note 3) SDA[ENMOS #—T > KLA VB2 TWETDTIILT v THANBETT,

(Note 4) VCC or GND IZH#ES BH . 'HIGH L ARLE LK IFLOW LARLIZaAY FE—LLTLEEL, T VEFARBEINTWSRO, F—F T
AT 5BAIFLOW E LTEHShET,

JovoE
A0 [1— 512 Kbit EEPROM 7 LA 8] vee
7ELR {qebit|| 7—F T8
AT [2 . — 7] wp
2] Fa—4 |\—| FELRLYR%A LER#E 7]
START STOP
A2 6] SCL
E ay ka—)LEE j
‘ ACK %
GND[4| | mmEREEE ~ BREESRH $j 5| spa
Figure 4. 70w %
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R KER
1E H Eis=1 E % BAfL &

BRERE Vee -0.3 ~ +6.5 V. |Ta=25°C
Ta=25°C, HinFEEDNHKANBEIL 6.5V LU

BIHFERE - -0.3 ~ Vcct+1.0 \Y TELTLEEN, BIHTEEDOR/IMEIE
JNILRIEAY50 ns I TDIHZEIX-1.0V TT,

BHEmIE ok

EEIL) VEesp -4000 ~ +4000 V |Ta=25°C

BXLOWH HEFE ok

(SDA) loLmax 10 mA Ta=25°C

REEaEE Tjmax 150 °C |-

R17EE Tstg -65 ~ +150 °cC |-

EE  IMEERVEFEESEELEORAEREREBZBEE. SIEFELFHRFEICELTRENHYES, F. Ya—bE—FHLIEF—TY
E—FGE, BIRKEZEETEFT LA, BARKEREEA DS SUHKRE— FABESNDIEE, Ea— XU EMBHLREFAREREL TV
EIFd &5 TREBBELDLET,

B2 REEAMEELZBRASLSHCHEAZENET L. FYTRELRICEY, ICAKOEEEBLIEEILITOENYET ., REEATHEELRE
ZBBEFEIRY A XERECT D, RAARBEABEERE< TS, RBREFERAT AL L, REEAREEZBEALVLSBBRICTRE( S

(AN
m*&ﬁ (Note 5)
HH s RUER (Typ) A
1 B ELAR(Note 7) ‘ 4 BEARNote 8)
SOPg™
Cr vy La v—RERERBRGR Bua 197.4 109.8 °C/W
CryLa—n\y =V EEPLRBEHE/ S A -G Nes | Y, 21 19 °CIW
SOP-J8
Cr oy ar—RRERERMBIER Bua 149.3 76.9 °C/W
Cr oy arv—nN\yr—Y FEFRDBEBEE/NT A -5 Noeb) Wyr 18 11 °C/W
TSSOP-B8
Ox vy a v—ARBREREBER Bua 251.9 152.1 °C/W
Cr oy arv—nN\yr—Y FEFRDBEBEE/NT A -5 Noeb) Wyr 31 20 °CIW
MSOP8
Ty oy Lar—FAERERERER Bua 284.1 135.4 °C/W
Cr Y ar—n\y =V LEPILREREE/ NS A g Noeb Wor 21 1" °CIW

*1 Last Time Buy.

(Note 5) JESD51-2A (Still-Air) IZ##1,

(Note 6) Sx L avimidbiyr—y (E—ILKES) EERDETOREE/ S A—%,
(Note 7) JESD51-3 [Z##0 L = &R # A,

(Note 8) JESD51-7 [Z##L L 1=-E4R E A,

BIEEAR HiR# ER-TiE
12 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
188 (kM) %
fE = thHERE
EESURNEI—2
. D
BIEE AR iR HiRTiE
4= FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt
1/ (M) % 2EB. 3BB (NE) fHE 4EB (Zm@m) A
SREE—> SREE SREE—> SREE SREE—> SREE
EESRNRE—Y . ’
S EEE T L e 70 um | 74.2mmO (EAR) | 35um | 742 mmO (EEAH) | 70 um
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BERH
H B By =/ R4 I =FN AL
BEREX Vee 1.7 - 5.5 \%
BERBEEE Ta -40 - +125 °C
INAIRR O T A (Note9) C 0.1 - - uF

(Note 9) IC D VCC & GND RBIIZ/AA /SR A>T o ERYMTTL L,

A HBEE (Ta=25°C, f=1MHz)

B H s &=/ A4 =K BT &
AHHABEE (SDA)Note 10) Cio - - 8 pF | Vio=GND
ANB=E _
(SCL, A0, A1, A2, WPyNete 19 | Cin - - 8 pF | Vin=GND

(Note 10) Not 100 % Tested

ANAVE—=F DR BIZHEEDLZWEY Ta=-40°C ~ +125°C, Vec=1.7V ~ 55V)

15 H Eass =&/ R =P B ES S
ARAAVE=F X1 Zn 500 - - kQ | 0.7VccsVin (A0, A1, A2, WP)
ARNAVE—F IR 2 ZL 30 - - kQ | Vins0.3Vce (A0, A1, A2, WP)

AEV VY (Vec=17V ~ 55V)

B B k= =/ A4 =R BT &

- 4000000 | - - B | Ta=25°C

. . - 1200000 | - - B | Ta=85°C
T—AEEHZ [EFNore 11.712) - 500,000 - - 5 |Taci05C
- 300,000 - - B | Ta=125°C

- 100 - - £ Ta=25°C
F— 4 R A Fy(Note 11) - 60 | - - £  Ta=105°C
- 50 - - £ | Ta=125°C

(Note 11) Not 100 % Tested
(Note 12) T—AREEHMAEHIE. 7 FLREY FWAIS IS WA2 AEET B4 /3 FELTERSNET,

ESHEE EICEEDORVLEY Ta=-40°C ~ #125°C, Vc=1.7V ~ 55V)

B B Hok=] =/ pibi =R I:-Xiv) &5

‘HIGH A K EE ViH 0.7Vce - Vce+1.0 \Y -

LOWAREE Vi -0.3(Note 13) - +0.3Vce Vv -

ILOW‘HjjJ%E:E 1 Vo1 _ _ 0.4 Vv |(CéLD=A:;2 mA, 25V <Vecs55V

‘LOW’HjjJ%]:T: 2 VOL2 _ _ 02 \V; |(%LD=A1)O mA, 1 TV< VCC < 25 V

AR R w2 o w2 UnTOVorveo(A0.ATA2WP)

ARV—UER?2 ILi2 -2 - +2 MA | VNn=0V ~ Vcc (SCL)

Hh—H B Lo 2 ; 2 WA Vour=0V ~ Vcc (SDA)
Vec=5.5V, fscL.=1 MHz,

HEER (T4 k) MNotetd) lcci - - 3.0 mA | twr=3.5ms

NARSA b, R=S54 b

Vec=5.5V, fsc,.=1 MHz
HEBER (1) — k) Note 14) lcc2 - - 2.0 mA | SUALY—FK, ALY R—F,
= v )L)—F

N T Vec=5.5V, SDA, SCL = Vce
AR NAER Iss - - 20 MA AO. A1, A2, WP = 0 V

(Note 13) /X)L AHEAY 50 ns L FDHAIE-1.0V TH,
(Note 14) BIEHRDFIYERTT .
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AC it (BFICHEEDLZLEY Ta=-40°C ~ +125°C, Vec=17V ~ 55V)

EH H s =/ RE =K By

SCL Rlig# fscL - - 1 MHz
T—4 4 8w Y HIGH trigH 260 - - ns
T—4 49 8y Y LOW S tLow 500 - - ns
SDA - SCL M ANILE EAYY By (Note 19 tr - - 1000 ns
SDA - SCL M ANILE T A Y By (Note 19 tr1 - - 1000 ns
SDA DH AL H T A Y By (Note 19 tr2 - - 120 ns
ARA—hka2T 43 R—IL FEM tHD:sTA 250 - - ns
ARA—kaAvTaartey N7y TR tsu:sTa 200 - - ns
AAT—HHR—)L KB tHD:DAT 0 - - ns
AXT—42ty 7 v THEM tsupat 50 - - ns
H AT — 2 B R teo 50 - 450 ns
HAT—2ER—)L FEsE ton 50 - - ns
AbyFarvTFaiavey b7y TEM | tsusto 250 - - ns
N BB tsur 500 - - ns
B EAH B twr - - 35 ms
/A ABREFHEE (SCL - SDA tiF) t - - 50 ns
WP 7R—)L FEFRE tHp:wp 1.0 - - us
WP v k7w T/ tsu:wp 0.1 - - us
WP ‘HIGH B[ trigH:wP 1.0 - - us

(Note 15) Not 100 % Tested
AC FEIERY

' B Hik=s LS B

HORRRE CL 100 pF
AAILL EHY R tr 20 ns
ARAILETHY B tr1 20 ns
AHEBE Vi 0.8Vcce \%
Vi 0.2Vce Vv
ABAZA T UTSELANL - 0.3Vce/0.7Vee Vv
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AHhBr1227

SCL

SDA
(input)

SDA
(output)

"SCLOITH EAY Ty STANOHARSET S,
-SCLOILBTFAY Ty SICAMLTT—2HAERT S,

Figure 5-(a). ABARA 2T

SCL

SDA

_____ ~ STOP condition

Figure 5-(b). RA— kA by TE2ALZY

SN awalN Wy e
SDA >< Do\ ACK Ao J—\

write data twr

(n-th address)

v

N
N

STOP condition START condition
Figure 5-(c). 2ZRAHF ALY
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AHEA20T — BE

DATA(1) DATA(n) “
p2J
SDA D1 DO \AC ACK 7 70%
X oo \ack/ T\
WP 3;;%30% (( 2727;;;;;;
PR )7 PR
tSU:WP tHD;Wp

STOP condition

Figure 5-(d). 54 FETHWP 212

DATA(1 DATA(n
(C
J))
thichH:wp twr
70% -} >
WP
Figure 5-(e). 54 hX v U EILBEWP 24 S5
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HiET—4
(BET—4R)
6 \ \ 6 \ \
Ta=-40°C Ta=-40°C
5 L Ta=+25°C =—— =— Ta=+25°C =— —
Ta=+125°C — + = S [ Ta=+125°C=—+ =
S =
4 =
S - =
. SPEC g
= 3 < S 3
g . , / S
< 7 / %
2 |
I 2 P o 5 2
é‘ L7 ’ / g // -
- r'd ’ - = -
1 / 1 //:’ -
~ -~ - T SPEC
0 0
1 2 3 4 5 0 1 2 3 4 5 6
Supply Voltage: V¢ [V] Supply Voltage: V¢ [V]
Figure 6. ‘HIGH' ANEE vs EREE Figure 7. LOW AR ERE vs BRERE
1.0 ‘ I 1.0 [ I
Ta=-40°C Ta=-40°C
Ta=+25°C =—— =— Ta=+25°C =—— =—
S g || Ta=+125°C—- - S 08 [| 1a=+125°C—--
3 3
> >
- N
o 06 o 0.6
()] (@]
8 8
S S
SPEC
& 04 & 04
- -
5 5
Q. Q.
5 =) SPEC
o 0.2 © 0.2 ] —
=T —_ ==
PN ==
00 L= 0.0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Low Current: lo, [MA] Output Low Current: I, [MA]
Figure 8. LOWHAEE 1 vs ‘LOWH A ER Figure 9. LOWHH AEE 2 vs ‘LOWHH A ER
(Vec=2.5V) (Vec=1.7V)
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"ET—42 — \E

(BET—4R)
2.5 2.5
— SPEC _ SPEC
32.0 e e <32.0
= Ta = -40 °C = Ta =-40°C
= Ta=+25°C — — o Ta=+25°C — —
g) 15 I Ta=+125°C_'_ 515 1 Ta=+1zsoc_.—
5 5
&) o
2 2
% 1.0 % 1.0
et 3
5 . 5
205 L £05 aa—
.- T L - -
-— —/ — - -
—T P M
. -
00 == 00 =
0 1 2 3 4 6 0 1 2 3 4 5 6
Input Voltage: Vy [V] Input Voltage: Vy [V]
Figure 10. AAU—YEifi 1vs ANEBRE Figure 11. AQ—4 B 2vs ANBE
(RB 2N )
2.5 3.5
— SPEC 3.0 SPEC
<20 <
i_i 325
8 Ta=-40°C = Ta = -40 °C
15 | Ta=+25°C — — 20 {{ Ta=+25°C ——
© Ta=+125°C =— « = =3 Ta=+125°C=—+ =
2 T
g 215
§ 1.0 3
2 1.0
= S
o 0.5 — - (7] .= ’: —
=T 0.5 — — ==
. -
L~
0.0 0.0
0 1 2 3 4 6 0 1 2 3 4 5 6
Output Voltage: Vgt [V] Supply Voltage: V¢ [V]
Figure 12. A —V BR vs HABE Figure 13. JHEER (51 +)vs BREE
(fscL= 1 MHz)
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"ET—42 — \E

(BET—4R)
2.5 24
SPEC 20 SPEC
< 20
£ <
o =
R 5 16
= 15 Y
S Ta=-40°C g Ta=-40°C
e Ta=+25°C — — 3 12 [| Ta=+25°c ——
< Ta=+125°C=— "+ — > Ta=+125°C=— "+ =
g 1.0 |+ )
3 g 8
> 7 -
3 T
/ .
//
0.0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Supply Voltage: Vcc [V] Supply Voltage: V¢ [V]
Figure 14. JAEER (J—F)vs BRERX Figure 15. X2 N/ Eifivs ERBE
(fscL= 1 MHz)
10.0 300
mdem—d oo o|SPEC__
_ E 250
z e — 5
= =1 -4 == e
d 2
W@ Ve Re)
) SPEC £
N
C .
g 1.0 _'5-;150 N -4 =
5 T ~_ ==
. S 100
X —_—
; <;
o ®
Ta=-40 °C 0 . || Ta=40°c
| Ta=+25°C — — Ta=+25°C — —
Ta=+125°C ==+ — Ta=+125°C=—— " —
0.1 \ \ \ 0 \ \ \
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Supply Voltage: V¢ [V] Supply Voltage: V¢ [V]
Figure 16. SCL k% vs EREE Figure 17. 7—4 4 0y 7 ‘HIGH M vs BREE
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"ET—42 — \E

(BET—4R)
600 140
SPEC
= 500 SPEC .5.120
A=) A=)
5 <100
B 400 Ta =-40 °C E
5 \ Ta=+25°C — — = 80 P
o N Ta=+125°C — - — o Ta=-40°C
z 300 \\ = Ta=+25°C — —
N = © — —
: \\:—_ —_ L a 60 Ta=+125°C ]
3 =—====== || |5
S 200 3
pt 2 40
= <
8 a
a (7]
100 20
0 0
0 1 2 3 4 5 6 0 2 3 4 6
Supply Voltage: V¢ [V] Supply Voltage: V¢ [V]
Figure 18. T—#4# 4 0 v 7 ‘LOWHKME vs BIREX Figure 19. SDADE NI ETHYEHE vs ERERE
300 250
z SPEC B SPEC
= 250 < 200
2 2
2 3
@ 200 g 150
£ E
= Q.
ke =]
2 2
£ 190 Ta=-40°C & 100 Ta = -40°C
S Ta=+25°C =— — 5 Ta=+25°C — —
5 = C—-+= = Ta=+125°C—+ =
g 100 Ta=+125°C 5 50
Q
s) :
E Nwel L . =
& 50 & o —
0 -50
0 1 2 3 4 5 6 0 2 3 4 6
Supply Voltage: V¢ [V] Supply Voltage: V¢ [V]
Figure 20. X2 —ta 2T« ¥ 3 vik—)L KBRS Figure21. RA—btavT7Tasavty b7y THH
vs BIRERE vs BIRERE
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"ET—42 — \E

(BET—4R)
50 50
B B
= SPEC = SPEC
g 0 g O
7 :
= 5
£ £
[ [
o -50 o -50
:'O: /’:.—‘_-_——-: — 1 :E — = — -7 =
z //"" e T
@© ©
[m) o
5 5
= -100 2 -100
= Ta=-40"°C - Ta=-40°C
Ta=+25°C =— — Ta=+25°C =— —
Ta=+125°C = = =— Ta=+125°C ==+ =
150 | | | -150 | | |
1 2 3 4 5 6 1 2 3 4 5 6
Supply Voltage: V¢ [V] Supply Voltage: V¢ [V]
Figure 22. AAT—41R—)L FEEf vs BIRERE Figure 23. AAT—4/R—IL FEEfE vs BIRERE
(SDA ‘LOW’ to ‘HIGH’) (SDA ‘HIGH’ to ‘LOW’)
60 60
> SPEC =
7 5 T 5 SPEC
g 5
? ?
<40 =40
@ Ta=-40°C o Ta=-40°C
E Ta=+25°C — — E Ta=+25°C — —
% 30 || Ta=+125 C—-— g— 30 || Ta=+125°C_'_
© ©
n n
© ©
g 2 \ s 20
= N\ 5
g ¥ o g-
= 10 A — 1 — = 10
’ -
0 0 =TT
1 2 3 4 5 6 1 2 3 4 5 6
Supply Voltage: V¢ [V] Supply Voltage: V¢ [V]
Figure 24. AAhT—%ty b7 v TR vs BREEE Figure 25. AhWT—4 vy b7 v TH vs BRERX
(SDA ‘LOW’ to ‘HIGH’) (SDA ‘HIGH' to ‘LOW’)
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Figure 26. HAT—2 EEEM vs BREX
(SDA ‘LOW’ to ‘HIGH’)

Figure 27. AT —2 EEEMH vs BREX

(SDA ‘HIGH' to 'LOW’)
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Figure 28. A 7—42 /"—JL FEEfE vs BIREE Figure 29. HAhT—42HK—IL FEfE vs BERERE
(SDA ‘LOW' to ‘HIGH) (SDA ‘HIGH' to ‘LOW’)
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Figure 34. / 4 ABREFHEME vs BREE

Figure 35. / 4 XBREF M vs BREX
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Figure 36. / A4 XBREAMERE vs BREE Figure 37. WP 7R—JL FEFfEl vs BIREE
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Figure 40. T—HExER A X249

2. R4—tavFa43y (R9—FEyY FORERE)
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54 bavwr kR

1. 5S4k
(1) 54 b2 FTEEPROM [CT—A2ZEE AL IEMNTEET, 5S4 MIUINAS RS FER=TSA MBYET,
1131 FOHFEZRALIBEIE. 1N FS54 FEFERALET, 281 FULEDERET—2 2E2EEALESE,. R—O54 TR
K128 /34 FETREBFIZEEAL Z ENAIRETT .
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Figure 41. /81 54 k
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Figure 42. R—T 54 k
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@ 8EYLDT—EAN%. AbYTEY LERITTEHIEIZEDT, AEYELATFADEZAHZHBLET,

(5) EZTAADFIBEIND L. twr(ERK 3.5ms) DElOT Y FEZIFFTHEEA,
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Figure 44. S V& L) —F
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CDRA—bAVTFaYav, AbyFarvFaiavickd Uty bE, BRI EFERELOATY FAARIZUEY +E
NIEZDEDHBHIGEICTETLTLESL, L. ACK B ARMAOT—425AH LHIZ EEPROM AALOW HH 1L TLY
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I AER
B R 2 4 H 5 1 2 X X X - 5 A C X X
BUS &4 7
24: 12C
EEREBE/ERER
-40°C~+125°C/1.7V~55V

T
512=512KEw +

Ny lr—o

F: SOP8™

FJ: SOP-J8
FVT: TSSOP-B8
FVM: MSOP8

5: 7OtRxa—FK
A: Revision

BNESVY
C: HEESVV8E

E2: J—JLKTVHRRTF—E> Y (SOP8™, SOP-J8, TSSOP-B8)
TR: V=LK VKRR F—E S (MSOP8)

*1 Last Time Buy.

SAVFvF
Ny lr—o
Orderable Part Number
Type Quantity
SOP8™ Reel of 2500 | BR24H512F -5ACE2
SOP-J8 Reel of 2500 | BR24H512FJ -5ACE2
TSSOP-B8 Reel of 3000 | BR24H512FVT -5ACE2
MSOP8 Reel of 3000 | BR24H512FVM -5ACTR

*1 Last Time Buy.
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