ROHM Datasheet

SEMICONDUCTOR

L 1) 7JL EEPROM L 1) —X E# R EEPROM
125°CEN{E Microwire BUS EEPROM (3-Wire)

BRI93Hxx-WC
(2K 4K 8K 16K)

O
BRI3HXx-WC [&, YU T 3AA 22Tz —RAKDY ) 7L EEPROM TY,

O R @/8v 4 —< W(Typ.) x D(Typ.) x H(Max.)
B Microwire BUS ##lL
m FEMEH 8kV

(HBM ;% Typ.. BR93H66RFVM-WC #P& <)
B -40°C~+125°CDILLVEESEE D EE
B 2Kbit~16Kbit ECR—/\v &5 —, EVEET
BLRYILERIZERIETEES,
B 2.7-55V E—EEEME
B SHELIEBOT FLAL—RA 20 A MRE
B REEAAMIEHEE
EREABOEEAAHZL
MEI—FIZ&k3EZFAHZL
EEERHOREEAHZIEEBRAR
B JOUSLYAVIIOEEEE. BERTHEE
B READY/BUSY [2& 370455 LRKERT
EHEBRTHD
S4 FENMERR(SV BE) 1 0.6mA (Typ.)
1) — FE)ERF(SV FF) : 0.6mA (Typ.)

SOP8 SOP-J8
5.00mm x 6.20mm x 1.71mm  4.90mm x 6.00mm x 1.65mm

MSOPS8
2.90mm x 4.00mm x 0.90mm

HEHEEF(SV BF) : 0.1pA (Typ.)(CMOS A H)
CS, SK, DI#fFIZ/ 41 X7 14 L2 —NE
O—LJh B0 Double-Cell #& CE{EHE M
20 EEOT—2 REHAEE (Ta=125°C)
300,000 Bl T—2 EEZH]Z M ATEE (Ta=125°C)
HEET—4 £7 FLR FFFFh
AEC-Q100 st it

@BR93Hxx-WC

Nylr—S8 47 SOPS8 SOP-J8 | MSOP8
BE Ew bR iz BREX RF RFJ RFVM
2Kbit 128 x 16 BR93H56-WC 2.7~5.5V [ ()
4Kbit 256 X 16 BR93H66-WC 2.7~5.5V [ () [ ]
8Kbit 512x 16 BR93H76-WC 2.7~55V [ ()
16Kbit 1K x 16 BR93H86-WC 2.7~55V () ()

OHG@BE: L VIVE/ Yy VRBER OMBSHRFE XL TEY A
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BR93Hxx-WC (2K 4K 8K 16K)

Datasheet

Ot RAEMR (Ta=25°C)

15H 5 EAE BAfL &%
ElfnEE vce -0.3~+6.5 \Y;
0.56 (SOP8) Ta=25°CLAE THMAT 515&E, 1°CIDE 45mW 2B L S
HFREX Pd 0.56 (SOP-J8) w Ta=25°CLLE THAT 315 A1E, 1°CIZDF 45mW £ L 3
0.38 (MSOPS8) Ta=25°CUAE THERAT 515E(1E. 1°CIZDE 3.1mW £HL S
R 7 im E # Tstg -65~+150 °c
e EE B Topr -40~+125 °Cc
RinFEE - -0.3~Vcc+0.3 \%
@A E!) M (Vcc=2.7~55V)
HIRE e
1EH = e B BAfL B3
1,000,000 - - E Ta=85°C
F—agEHzEH” 500,000 - - & Ta<105°C
300,000 - - G Ta<125°C
— w1 40 - - 3 Ta<25°C
T—AREEH 20 - - & TaZ125%C
*1:Not 100% TESTED
O HEEBNERY
15H ks ErE BAfL
BREE Vvce 2.7~5.5 v
ANEE VIN 0~Vcc
OESNENY (BITIEBEDNLZWEY Ta=-40~+125C, Vcc=2.7~5.5V)
- HIRE e
15H s = = e BAfL LS
‘L AQERE ViL -0.3 - 0.3x Vcc \Y
“‘H* ANEE VIH 0.7x Vcc - Vce +0.3 \Y;
‘L HABEL VoL1 0 - 0.4 v loL=2.1mA, 4.0V=Vcc=5.5V
‘L HABE 2 VoL2 0 - 0.2 \Y loL=100pA
‘H HABE 1 VOH1 2.4 - vce V loH=-0.4mA, 4.0V=Vcc=5.5V
“‘H" HAEE 2 VoH2 | Vcc-0.2 - vce \% loH=-100uA
AA)—UER ILI -10 - 10 A | VINSOV~Vce
HAY—VER ILo -10 - 10 WA | Vout=0V~Vcc, CS=0V
Icci - - 3.0 mA | fsk=1.25MHz, te:iw=10ms (WRITE)
EEREHEER lcc2 - - 1.5 mA | fsk=1.25MHz (READ)
Icc3 - - 45 mA | fsk=1.25MHz, te:tw=10ms (WRAL)
AR UNAER IsB - 0.1 10 WA | CS=0V, DO=OPEN
OHER A I UM FICHEEDLZLRY Ta=-40~+125°C, Vcc=2.7~5.5V)
1HH Eikes =/ ZifE =A BAfL
SK BiR# fsk - - 1.25 MHz
SK “H"“BF RS tskr 250 - - ns
SK “L“BfE tske 250 - - ns
CS “L B tcs 200 - - ns
CStvy b7y T tcss 200 - - ns
DItw b7y THRE tois 100 - - ns
CS 7k—JL FEFR tcsH 0 - - ns
DI 7'-\_)1/ l‘ﬁﬁiﬁ toiH 100 - - ns
T—4 1" B IERRE trp1 - - 300 ns
F—4 “0° HHELERR trpo - - 300 ns
CS & Y HAHEEF TORR tsv - - 200 ns
CS & Y H 71 High-Z £ TORR tor - - 200 ns
EEAHYA T ILEERH tew - 7 10 ms
EEAHY A Y LERH(BRISHE6RFVM-WC) tew - - 5 ms
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

ORI T—2 A hE(132T

! 1]
1, \
CS \
/i tcss | tSKH ! tSKL H Lo
‘ H

= ! ! k) CSH
! '

! '

|

|

SK

DIS M3 e——>'tDIH

ot tPDO el tPD1 E
DO(READ) | ; // :
! ! | DF
: —
DO(WRITE)}— STATUS VALID ;

OF—%I1%, SKOILEMNYIZRAPLTDI K YRYRAAHET,

OREAD B, T—HRIESKDILHEAYICRALTDO KYHAThET,

OWRITE B STATUS {5 (READY /BUSY) [&. EERAAMBANKRD CSILETAY KU tCS LIFE. CS A H D XFHE
DO &YUHEASIh, ROGTORBE Y FAANSNEIETHUTY, F/=. CSHL“ORXM. DO [F High-Z £ U FT,

OFE—FETERTHR. NHEKY LY FO=H—B CS 21" L%, ROFEE—FZEEITLTLEEL,
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BRO3Hxx-WC (2K 4K 8K 16K)

Datasheet

eJnvsHE
#BETFI—F TREESH
cs —
arvekAa—JL
SK .
—|vBavsTzrlb—ay EEAH EEERE
*k
DI g .
LORA 2,048 bit
4,096 bit
8,192 it
16,384 bit
5 EEPROM
N . < LR M
DO | #3—Evr [* IR 7=
O FERER
TOP VIEW TOP VIEW
Vcc NC TEST GND VcCc TEST2 TEST1 GND
[e] [7] [e] [s] [e] [7] [e] [s]
BR93H66RF-WC:SOP8
BR93H66RFJ-WC:SOP-J8
BRO3HS6RE-WC-SOPS BROSHE6RFVM-WC:MSOPS
BRO3H56RFJ-WC:SOP-J8 BRI3H76RF-WC:SOP8
: BR93H76RFJ-WC:SOP-J8
BR93H86RF-WC:SOP8
BR93H86RFJ-WC:SOP-J8
O O
L] 2] [=] [e] 1] 2] [e] [4]
cs SK DI DO CS SK DI DO
@i Fim
it AR HEHE
Vcee - EiR
GND - 2ABAOEEEE, oV
CS AA Fy LY FAA
SK AN Y7o av s AAh
DI AR BREY b, ARO—F, ZRLRAR, RUSYTFILT—E2 AN
DO Hh Y TFILT—42 A, READY/BUSY RERIREERRH B
NC - HIERT, BEE(X Vee, GND £1=1X OPEN THELEEA
TEST1 - TEST #F GND F£7=IL OPEN [CLTL F &Ly
TEST2 - TEST ##F GND. Vcc £7=IF OPEN [ZLTL FE &L
TEST - TEST ##F GND F£7=(£ OPEN [TLTL F &Ly
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BR93Hxx-WC (2K 4K 8K 16K)

Datasheet

Ot T—4

(BET—45)

CLTFOT—2 L TypETT, )

HINPUT VOLTAGE : Vin [V)

L OUTPUT VOLTAGE : Ve (V)

SPEC

A

o Ta=125°C

Tak-40°C

2 3 4 5
SUPPLY VOLTAGE : Ve (V)

Figure 1. H AAERE VIH (CS,SK,DI)

08

06 '
Ta=1257C

0 1 2 3 4
L QUTPUT CURRENT : len {maA)

Figure 3. L HAEE VOL-IOL (VCC=2.7)

L INPUT VOLTAGE : Va (V)

L OUTPUT VOLTAGE : Ve (V)

0.8

0.6

04

0.2

Ta=125"C

Ma=25C |

SPEC

" Tad-40°C

3 4 5 G
SUPPLY VOLTAGE : Vee (V)

Figure 2. L AAZEIE VIL (CS,SK,DI)

SPEC Ta=125"C

Ta=25"C

Ta==4{°C

1 2 3 4 5
L QUTPUT CURRENT : lex (mA)

Figure 4. L H ZA1EE VOL-IOL (VCC=4.0V)
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BRI3Hxx-WC (2K 4K 8K 16K)

Datasheet

OFET—4 (BET—43) -#i&

5
= 4
= Ta=25'C
]
=
5
g
—
= Tam125°C
S
8
T
Gﬂ 0.4 0.8 1.2 1.6
H QOUTPUT CURRENT : lowi (mA)
Figure 5. H t 71EE VOH-IOH (VCC=2.7)
12
SPEC
= 10 L
=
=8
=
=
S 6
i
w0
o
‘j 4 4
[
; Ta=125C [ o
= Tam-A0°C
02 3 4 5 &

SUPPLY VOLTAGE : Voo (V)

Figure 7. AA Y —% &EJ ILI (CS,SK,DI)

HOUTPUT VOLTAGE : Ven (V)

OUTPUT LEAK CURRENT : ko {pA)

5
Ta=-40°C
\ Tan25°C
4 l
Ta=125°C
3 !
[ |
2 SPEC
1
8 0 0.4 0.8 1.2 156

H QUTPUT CURREMT : los (mA)

Figure 6. H H A EE VOH-IOH (VCC=4.0V)

Ta=125°C

3 4
SUPPLY VOLTAGE : Ve (V)

Figure 8. tH#1') —% &R ILO (DO)
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BR93Hxx-WC (2K 4K 8K 16K)

Datasheet

ORET—4 (BET—4H) -fiE
35
3 ., seec L
L
E
= 25
Ld
&
E = 2
=z = _
a = ) Ta=-40"(
g2 1%
o E
=
>z X 1
22
=
o 0.5
0
2 3 4 5
SUPPLY VOLTAGE : Vec (V)
Figure 9. WRITE Bk HE BN
ICC1 (WRITE, fSK=1.25MHz)
5
5 | —| A o Sl
B4
=
% é 3.5
E = 3
= £
= 25
§2 2 |
= E Tavm-d40°C
< & 15 ! |
% o Ta=12%"C
LI [
0.5 | -
0 3 4 5

SUPPLY VOLTAGE : Ve [V)

Figure 11. WRAL Ei{EEFHBETR
ICC3 (WRAL, fSK=1.25MHz)

CURRENT CONSUMPTION

z (READ) (mA)

AT READING : kx

STAND BY CURRENT : lss (b}

1.6
............ § IH-
1.2
0.8 :
Ta=125"C Ta=25"C
04
u}. 3 4 5 &
SUPPLY VOLTAGE : Ve (V)
Figure 10. READ EN{EEFHBETR
ICC2 (READ, fSK=1.25MHz)
12
SPEC
10 - PP B -
B
6
4
Ta=25°C
2 [Ta=125"C l
\ /'.. -A0°C
;
. AV
2 3 4 5 G

SUPPLY WOLTAGE : Vec (V)

Figure 12. #$HRHEER 1SB
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BR93Hxx-WC (2K 4K 8K 16K)

Datasheet

OFET—4 (BET—4H)

- B

14
Ta=-407C
12 ?
E Ta=25'C Ta=129C
z | |
s B
|
]
=
3 6
(V%)
=
x 4
W
SPEC
3 i
03 3 ] 5
SUPPLY VOLTAGE : Ve (V)
Figure 13. SK FEik# fSK
300
SPEC
) | | R e e
Z 200
!
% 150
- Ta=125"C
k"
Yl 100
Ta=25"C
sof N\
Tas-A0"C
0
2

3 4 5
SUPPLY VOLTAGE : Vee (V)

Figure 15. SK A 9B tSKL

H 5K TIME : tsx(ns)

C5 LOW TIME : tis(ns)

300

250

200

150

100

50

L=

300

250

200

150

a0

SPEC
Ta I?ﬁ:ﬂ
Ta=25
Ta=-40
2 3 4 5
SUPPLY VOLTAGE : Vec (V)
Figure 14. SK 7\ Bff tSKH
SPEC
Ta=T125"C
Ta=25'C
Ta 4&!!1.\
2 3 4 5

SUPPLY VOLTAGE : Vec (V)

Figure 16. CS O RS tCS
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BR93Hxx-WC (2K 4K 8K 16K)

Datasheet

OFET—4 (BET—4H)

250

200

(ns)

150

£5 SETUP TIME : tcss
3

30

120

100

o
[=]

&l

40

Dl HOLD TIME : tow{ns)

-20

- B

2 3 4 5 &

SUPPLY VOLTAGE : Vo (V)

Figure 17.CS +w b7 B[ tCSS

SPEC
Ta=I5°C Ta=125"C
Ta=-40"C
2 3 a 5 ]

SUPPLY VOLTAGE : Ve (V)

Figure 19. DI 7k—JL FE§f§ tDIH

4 SETUP TIME : tos{ns)

C5 HOLD TIME : tow(ns)

120

100

o
=1

oh
=

i
[=1

=]
(=]

SPEC

3 4 g &
SUPPLY VOLTAGE : Ve (V)

Figure 18. DI &y k7 v JBER tDIS

S0

-50
=100
-150
-200
=250
-300
-350
=400

450

Ta=257C

| Ta=125C

Ta=-40°C

- —

3 4 3 6
SUPPLY VOLTAGE : Vee (V)

Figure 20. CS 7k—)L FE§f# tCSH
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BR93Hxx-WC (2K 4K 8K 16K)

Datasheet

OFET—4 (BET—4H)

DATA "1™ OUTPUT DELAY TIME : tron (ns)

TIME BETWEEN C5 AND QUTPUT : taw{ns)

-HE
350
SPEC
711 I SR S S
250
200 -
Ta=125"C
bl 7 ?N
sp|_Ta=d07c |
0
2 3 4 5

SUPPLY WOLTAGE : Vee (V)

Figure 21. 7—#4 “1” HJ:EIERM tPD1

250
SHEC
i 1] I S NS
150
Taz125°C
e M
50 - - !
Ta=-40°C
03 3 3 3

SUPPLY VOLTAGE : Ver (V)

Figure 23. CS & Y HH hHEE F TOEM tSV

TIME BETWEEN CS AND

DATA 0" OUTPUT DELAY TIME : troa(ns)

COUTPUT HIGH-Z : tos (ns)

350

300

250

200

150

100

50

Ta=-40°C

3 4 5 &
SUPPLY VOLTAGE : Vee (V)

Figure 22. 7—4 “0” HJ1:EMERR tPDO

250

200

150

100

50

3 4 5 ]
SUPPLY WOLTAGE : Vee (V)

Figure 24. CS & Y i1 High—Z & TOR/E

tDF
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

OFET—4 (BET—43) -#i&

12 6
SPEC SPEC
_ 10 g5 e I
:—EI- Taa 757 z Ta=125C
-;: 3 A —- ¥ | | = 4
s Ta r"w Ly —
= s 3 | /ﬁ/
” ¢ o Ta=25¢
;. Ta==4'C g Ta=-40C
[ © 2
et} 4 W
E =
= [a
> =
0
%2 ) E > ¢ 2 3 4 5 6
SUPPLY VOLTAGE: Vex V) SUPPLY VOLTAGE : Vee(V)
Figure 25. E&AAH 1 U JLEEME tE/W Figure 26. EFAHY A 7 JLEFE tE/W
(BR93H66RFVM-WC)
www.rohm.com
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BRO3Hxx-WC (2K 4K 8K 16K)

Datasheet

@B {EER A

Microwire Bus M@{ElX. SK(Z U 7o B9 Y), DY TILT—F2AN). DO(VITFILT—E2HADIEKRE, T4 R#E
RDE=0D CS(Fy TELY MDTITWLWET,
Y4 a1 DM EEPROM Z##d %154, Figure 27-@ZELIFO)D &S ITEH LT ESND, I1aAVOARAEE
I/O R— F ZEAT 5154 % Figure 27-(b)D & 512 DI & DO #HinZE i L THBEEHK(16 R—UBRB) L. 3 ETOEGEHLE

BT,

HEHIEGEE T DL, Figure 27-C)D & SIZLTLEELY,

& =% BR93HXX
CS CS
SK SK
DO DI
DI DO

B4 =D

Cs

SK

DO

Ed =
BRI3HXX Cs3
Csi1
CSs CSO0 []
SK
SK DO
_ DI
DI
[W\f- o ssag| [8%23] [8%33
FINA R 1 FTINA R 2 FTINA R 3

Figure 27-(a) 4 #% TOEH

Figure 27-(b) 3 # TOHEH

Figure 27-(c) #¥T/\ 1 X T HE#RHI

Figure 27. Y4 2V & DiEHAE

Microwire Bus M@1E(&. CSI B LITEDZUND ‘U AXNLVRBLET. COANZRAKRREI—MNEY FEFUFET,
BIRE Y FARARIE, KRITTAHRI—F, PRLAR, T—49%2AHALZET, PFFLR, T—2FFTRTMSBI7—R +T
TWEY, CSIALETFE, BBREY FAAZTD 0 ANFIRTEELET, £2TIMA2D PIODE Y MEIZHIFE
NHDHE1E. BBEY FAALEIZ ‘00 ZAALE Y MEFIEIZET>TLESLY,

OHEE—F
Command f;ﬁ;zé.‘ A . FELA F—4
Ev bk | O—F BR93H56/66-WC BR93H76/86-WC
At L (READ) ! 1 10 A7,A6,A5,A4,A3,A2,A1,A0 A9,A8,A7,AB,A5,A4,A3,A2,A1,A0 D15~DO(READ DATA)
EEIAHARE (WEN) 1 00 11 % % % % % % 1 1 % % % % % % % %
EEiAH (WRITE) z 1 01 A7,AB,A5,A4,A3,A2,A1,A0 A9,A8,A7,AB,A5,A4,A3,A2,A1,AQ D15~DO(WRITE DATA)
—E7 FLXEZAH (WRAL) >3 1 00 0 1 * * * * * BO 0 1 * * % * * B2,BLB0 D15-DO(WRITE DATA)
EZAHEIE (WDS) 1 00 0 0 * % * x % * 0 0 * % % % % % % %

T RLR, T—2EMSB 77 —R FTAALTLIESELY,

s * [ EVIHELEXVILOWTANEAD LTS,

B (R2—bM) E

v 22T

BR93H56-WC M A7, BO [X Don'tcare &% Y E 9,
BR93H76-WC M A9, B2 & Don't care &% Y E Y,

KIC DEHFHORHTHE, FMIBEY FORBSIYREYET,
CORBEY FEIE, CSOILENYZORMNO I ANFELET,

*1 BRAHELIE, GAELGFREEOERL-SKIV OV I ARICKY., BRELEZ FLRAOT—2HAIZHFEY.
IER DT FLRADT—42 & HELTHALET, (F— b 29 1) A MHEEE)

2 EEFAH. —FET7 FLREZAAMFEETTHE. BIRLEATYRIVICEZFAEFRA TV -T2 ZBHMIC
HBELREZER. AALET—422EEAHRFT,

3 —HET7 FLRAEZAAGFICELTIL, B2, Bl, BO TIRESMBEHOA T IVICEZAFLA LT -2 Z2B8HMIC
HELE®. AHT—2%—BICEERAHFT.

O—E7 FLAEZAHESE

B2 B1 BO

EEAHMEE

0

000h~07Fh

080h~O0FFh

100h~17Fh

180h~1FFh

200h~27Fh

280h~2FFh

300h~37Fh

P[PPI IOlO|O|O
RP[([OIFRP|O(RP|O|FL|O

Rk |Oo|lOo|R|rR|O

380h~3FFh

—E7 FLREZAAOT Y FIE 2Kbit —ETEERZ a7V KT,

EEAAMEEIEIHRAK 3bit T:ERT S EANTEFI DT, L5 B2, Bl
BO DRERVEEAHMREEE CHERCZS LY,

B2, B1, BO DiEFE

H56 * * *

H66 * * BO
H76 * B1 BO
H86 B2 B1 BO
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

@ZAIVIFr—F
1) ZAHE LY A 2 JL(READ)

Cs / \
1 ;
« ATV U U U UL AN 1 #
S

! BR93H56/66-WC : n=27, m=7
) .. k m 7// BR93H76/86-WC : n=29, m=9

‘& 0 AAm ) / A
*2
§ §
o0 — e e YO
High-Z § §

1 FlR(R¥—MEY K
SIBIMYUTR BAICT—FVEY I L&, CnEFTaty FERBLET., EBRO0 1 ET£EY1 LTS
ChEFTEY bEL. IBOFRV—2 3 2FTaLET. ThiENT IKERZIPRICOVTIETY,
2 ROTFLRAOT—8HA (A=t 29 A2 EE)

Figure 28. EtAH LY 1L

O HZAHLGTEREITDE. AWDShE7ZRELRAOT—4216biES Y FZILICHALET, T, TOB A0 DERYAH
B, SKDIHENYRICEHLT “0" (FE—Ey MNZEHEALET, £z, UEDT—23H SKDILEAYICREL
THASIhET,

AICICIE, FHAHLASEICOABENET RLRAT— A9 ) A2 MSREARH Y FT, ThixbdniiaH LETIC
BE. SKYVOYIEEKELTANT DI LIZKY., LEIOT7 FLADT—4 ZIERGEAHALHTHEETT
Flf. A=A YAV RRCSIE, “H ITR-2TLESLY,

2) EFRAHAYA Y IL(WRITE)

& &
s
cs / tcs U/_ STATUS |
§ 55 S
[
SK E 1| |2 4 n Ef"’ /%
R BR93H56/66-WC : n=2
Z (OO o) e
DI \ D1 X DO /
) t\o /1 S g ;s /4
SV,
—> e
o oo
High-Z s

Figure 29. EERAH#T1 UL —

tEW

7, m=7
9, m=9

O ZOHBFFIIB/EINZT FLR (Am~A0) 2. AKEShi=16bitdT—4% (D15~D0) #EXFAAHFET ., EEDEEAH
[X. DODEYAHSK 7 OvY (RE—FEY FAAML NI OYHE) OILEERAYMNS, (n+1)7 OV I DL EMN
YUETORDCSIAIETHAYICKYBRBLET,

STATUS & LA WMEE. (CS="L"ERE)IE tE/W [ZH L) Max.10ms(BRI3H66RFVM-WC & Max.5ms)., STATUS ##&
BT BI5E (CS="H") TIl&. DO LY 'L"BUSY)BNHEASNTLERME. T XTOGZREZFHFITELFADT, a2 F
DANEFFTHHEWTLEELY,

(M+1)2 By LB By Y ZAALZER. CSEUBTIFTHLEZTAHAZTTVER A

N Ry IDIAEENYMSCSOHIBLTMNY FTOERMIE. tSKHULEE>TLESL,

3) —ET FLREZFAAY A JIL(WRAL)

" "
s
cs / tcs D/_ STATUS |
S
SK 1 2 : i n "":S// BR93H56/66-WC : n=27, m=9
5 m f BRI3H76/86-WC : n=29, m=11
§
o B\ o o/ OEEmE e Z
§5 § 6 A
LSV,
- | y
DO \‘_BLU ’S_v/*;"\;
High-Z s

—!

Figure 30. —#&7 FLREZRAH YA UL W

)

O ZOMETIE, BEITAYY 128 7—KAIT, AhShiz 16bit DT —F ZRBFICEETAAET,
17— FFOEHRLTEEATDTELEL —FBEEAHFET S 20, EEAHBERIE E/W [ZH0Y Max.10ms
(BR93HB6RFVM-WC I& Max.5ms)DH TY, 27 FLRICT—2 2EEALIHE. B2, Bl, BOIZXYEK TRy Y #i
FL.EZFAAFZETLTLEE L, EEAABEMIE 1 EIZDZE Max.10ms(BRIZH66RFVM-WC [ Max.5ms)HETY,
EEODEFAAEDODBYRAASKIAYY (RE—FEY FAALNLLG NI OYIEH) DILEEAYHS(N+L)
Ay YBEDILEEAYETHORDCSDIAILTAYICKYRBLET., n+1)2 0y Y BOILL ENY UKD
JAYYANRIZCSHIABTITAEAR U FEFryoILL, EFAAETVEFA.
E)ns Oy BDILLEEAYNS CSODILETHY EFTORMIE. tSKHLUEE ST,
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

4) EEAHTTHE(WEN)/ZIE(WDS) Y1 7L

Cs / \
BR93H56/66-WC : n=11
BR93H76/86-WC : n=13
DISABLE=0 0
/MR 0772
5

DO

"' Figure 31. BEAMKAELYEILET AL

O BRTEAKE., RNICIEZHNE RESET HEICK > TEFAAZRIRELLZ>THEYEITDOT, ESAAMEEITOAINC
EXAAHTERFTERTTIDENHYET, £z, " EZOGEEER[TTHE. ETAARIEGEFTOINERE
P2ETHEMDELRVET, L. RAHLGFEEEAAHTAREZUEGFICEADLLTARETT,

COMED 60y SKIZRET AANIE. “H” or “L” WFhTHLAEEETIT A, BT AHDLTLESLY,

O BRBEA%Z,. ETAATEGTEETTIEESTAATMRRELLGYETH, T TESIAHBUEGTZEETTDHE.
EREBABLELEZAAZIERELRY | UREZAHTEEY I VI THICX Yy EILLET, 2L, H&HHL
MEIIETARETT, ESAAARRREDEFETT &, BOTCEZTAAGTEANIN-HELEETAHZHKBLET,
COESBRAEZHCI-HICELEEZTAARTRIE, ETAARLEGREETINDILEZEREOHLET,

77 ) r—ay

1) BEWMEOFvUoEILAE

OREAD
N o . N *1 —
BRTRE Wk FRa—K TRLR T—43 * 1 BR93H56/66-WC [£7 FLAM 8 Ew k
16y k 2Bk SEv K BEY R BR93H76/86-WC [7 KL XA 10 Ew b

— Y—FE—FOERMIZBVNTF Yo EILATHE —m>
* Xy UtILAECS: “‘L” Tyt

Figure 32. READ ¥ v VI BENZ A I 05

2198y DILEMNY 2
OWRITE, WRAL

—a b c—
//A\\ AR
*1
meok | <ok | 7Rz | 7 ew | (BRO3H56-WC DIFHA)
1EY b 2Ev k 8EwvYk 16EYhk
a < [

aRB—FEY FS 27 B v EENYET, *1 BR93H56/66-WC (37 FLAA 8 Ew +

CS= “L” Ty otil, BR93H76/86-WC [ 7 FLAA 10 Ew +

*2 BRO3H56/66-WC [£27 7 Oy

b:27 70w s *23 b LAY LIRE, BR93H76/86-WC [£29 4 O0v %

LWHAVESFETHLF v o ILAaEE, CORXMTVecOFF 1T 5 &, *3 BR93H56/66-WC [£28 28w %
BE7 FLADT—RIRESAhFFEADTHEZZAAE L TLESL, BR93H76/86-WC [£ 30 7 B v %
c28 70wy it EMY LK, ¥1) BEAAETHICVCCOFFIZT S &,
CsS= “L” THvyrtil, BT FLRRRIESAEEADT
L. b RRTEEZAAEMEL T A(CS 25 THR)EEE. LAES BEZ=AZELTIEEL,
FERTHE Y LT,
Ff. SKZOv EAALBHTHE v o LRTEE, #2) SKOULLEMYELRLEASILITCS %
Figure 33. WRITE, WRAL TEIVES =2 A5TIFHE, ETRART/F v o n
g T AAFAS2T FRELRYETOT. SKELUBRMTEBTHS
CEEHBLET,

SK DI HTFHY I3 L TIE, tCSSACS LLED
BASUTEHELTILEEN,
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

2) A F S
Ot HElE%

OEint.

Figure 34. DO H 1% {fi[=] 2%

RESET int.

TESTint.

Figure 35. CS A h&{lEE& Figure 36. TEST1(TEST) A hZ{fE &
/\
Figure 37. SK,DI A hZ{HE R Figure 38. TEST2 A A% (a1 %

3) /0 FBBMEEE
3-1) CSZETNAIULTLEELY,
EIR ON/OFF BfIZ CS="L"& 45 C & T, REME. REEAHEHEET.

OCSE D FILE I Ui Rpd ITDULVT
EiE ON/OFF B BENE, BEXAAEHTHIZCS TLAYVERARETY, COEREIFRTIIVD
VOH,IOH, K IC D VIL 45t &k YBUIRIEFER L TSN,

Rpd = VOHM )
IOHM
Xfav EEPROM VOHM = VIHE IR E)
VOHM VIHE f5) Ve =5V, VIHE=2V, VOHM=2.4V, IOHM=2mA O, D&Y
N . 2.4
“H“”IJ’/ | W Rpd | ‘U3 Rod 2 a0
o OH p

Rpd = 1.2 [kQ]

EREB=T L 57% Rpd DIETHNIEL VOHM (L 2.4V LLEELY |
Figure 39. CS FILA ™ ViR VIHE(=2.0V)T@R LR LFET,

* VIHE :EEPROM @ VIH DAY
* VOHM: YA 32D VOH DAR Y Y
*IOHM (R4 A VDIOH DAY Y
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

32)DOETNT v T, FNEI DELELTHRARETT,
SAHLGSEOT—2H N, RUEEAHGHHRO READY/BUSY HA% A4 2 >4 U4, DO H Al High-27 &
BYET, DONDHEASET LI VR— FO'High-Z? AN TERBENSE I B5EE. DODTLEDY, TLT7y T
PHRETY, I4 I VDEEICEENZ LGS, DOILOPEN THREWEHEA,
DO A OPEN ThilE. RT—42 X READY #HHF 5441 245 T CS="H", SK="H", DI="H'D A2 A S >4 T,
EEPROM [ECh# R4 —FEw &R L TREADY A%+ kL. DO="High-Z"& % % 1= READY {5
BHTERKBYET, COLSHEAZEEETE-=OIZE. DOEVETILT Y TTEIEIZLYHETLHEN

TEFEY,
cs \ / / CS W
i
—r
High-Z - High-Z CS=SK=DI="H"
5o DO Bosv DO=OPEN D & &
BUSY JOTNT v FITk YLt
00 READY CS=SK=DI="H"
BUSY DO=ZFIT7 vy T DL E

Figure 40. DO=OPEN B% READY HAK % A 2 >4

ODO EVvMTILTy THEH Rpu, FILE I UEH Rpd 2DV T
TILT T, TILEYUEFEX<TA IO VIH, VIL, &IC D VOH, IOH, VOL, IOL Iz & U B iEE
BIRLTLCESL,

Vce-VOLE
> T .
RPU = —oLE ®
K= EEPROM VOLE = VILM @
VILM RoUZ | oLE f5l) Ve =5V, VOLE=0.4V, IOLE=2.1mA, VILM=0.8V Dk, @ LY.
A |_> VOLE 5-0.4
AN Rpu =2 ————=
4wy 5 f“_ 2.1x10
—_— Rpu = 2.2[kQ]
Ll
EXEH T LT RpUuDETHNIL, VOLE (£ 0.4V AT ERY

Figure 41. DO L7 v T VILM(=0.8V) TOXLBRLET,
* VOLE :EEPROM @ VOL MR Ry 4
- IOLE :EEPROM D IOL DXy %
*VILM (Y4 AVDVILDARY Y

VOHE

ety EEPROM Rpd :IOT - B
> P
" TE“_ VOHE = VIHM ®
VOHE ) Vce =5V. VOHE=Vce-0.2V, IOHE=0.1mA, VIHM=Vcc X 0.7V DB
“Hy 9 Rpd % lI_OHE “HrEal ©EEJ: LJ > 5-0.2
J— S > - -
Rpd = 5 71%107
Figure 42. DO FIL & ™ U iE# Rpd = 48 [kQ]
IRXEFET L5 Rpd DIETHALIL.VOHE [£2.4V LT ERY
VIHM(=3.5V)TOX tLmB LT,
- VOHE :EEPROM @) VOH M AR 4
- IOHE :EEPROM @ IOH DA R w4
“VIHM ;R4 32D VIHDRR Y Y
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

OREADY / BUSY X 7—4 X% R(DO ##F)(BRI3H56-WC, BR93H66-WC, BR93H76-WC, BR93H86-WC 1L 1#)
CORTIENBORT—RARIEEEHALET, EEAAMBIANEKD CS DILBETHMY LY tCS(Min.200ns)

LIBIZCS 2ib EIFET E, "H or“L"AHEAShET,
R/B & R="L" (BUSY) =& ZiAHETH
©ozF—%52) |ICHENH A v—RENMES L TE/W OB ZE- R, COFA/AY—ERIIBEERTLED,
Ff. ATV ELAOESAAHTEW OHEIZITHA., CORMOTFIEZTFITEE A,
R/B &RR="H" (READY) =fa & 154K 58

POZRT—32)  AFYEJIDEZAANKRT L. tE/W(Max.10ms) (BRI3H66RFVM-WC [& Max.5ms)LIA T+ XD e 5 (E5
[HFIFETS,

ZDi=&. tEIW REINIZ CS="H"& LT SKDIZAADBABD LR >THELTLES ZEAHBYETDT
CS="H'MRRMIE, DI="L"E LTLEEL, FHZAAR— FOEBAEDOSESIEEENVETT, )

HKRAT—HRAESHAPRFAT Y FARNZLABVTLEEL, BUSY RETOaIR Y FARRF v oEILEhFET A, READY REITOIT Y FAARK
RIFFFET, LA >T, ATF—S2 X READY HAEF v UL Eah, BEE, BESAAZTSAREEAHYET,

N\ e

DI WRITE //%‘ 3 tsv
INSTRUCTION L
High-Z —>¢—§<—

BUSY

Figure 43. RIB R T— 2 RHH% 1 S VIR

DO

4)DI/O 2 EfEYT Hi58E

KICIK T LI-ANBFDI EHAHFDOEHL A4 IV Fr— FETHEAMDIEE E LTRYEZ>TULVET A,
Zhi DI, DOHFHEICHEMR ZBATAZEICLY., 1LEHSA vIZ&Ebar bO—ILETEHIENTEET,

=P EEPROM

DI/O PORT
DI

DO

Figure 44. DI, DO #1541 > S

OXA4aDIOHAEDOHAEDT—R2EELEDOEIADDIAAND T 4 —FiNv Y

AHAZA I T ETIA I DIO HAMNS DIAAND RS54 T &, DO AN L DESHANRBICEET S
DIFLTD 2 RTY,

41) HFAHHBLGFTEOAOT7 FLRAT—2ZWYRAL 10998949,
DO HFICIEA T —E Y MOBNHASIIhET,
7 KLAT—2 A="I"A D EE, EBRERBRIAELET,

EEPROMCS ¥ 1

H
EEPROM SK ¥ 1l
EEPROMDI ¥ 1l "‘

—— «— DIy £DO OFR

HighZ 1 0 AD15)D14 }D13

vqavid L R4ay

Figure 45. DI, DO E#E#5 1) — FT— 2 B ABOEEL2 4205
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

4-2) EFAAMBED CS="H'DH A = >4 T DO iiFI& READY/BUSY HEEH 11,
RORAZ—FEY FANERHTDHE. "High-Z7& Y ET,
SECEEAAEZDATRY FANE, Y43V DIOHAZELELEEFECSANEILL EIFI-E &,
DO imF & Y READY HAH' A hdh, EEERBEAELET,
NG 4-1), 42DEAIVTHEDT 4 — FNY I AAFER R ZFATIIE. ERMGEMEICH L TESE
52540 TEBY FEA,

: § ! .
EEPROM CS 7 I :’; P / \ N /_—3
3 : § | s
EEPROM SK ¥ J W' 3 W

EEPROM DI ¥ 7 1 E2BPR 3 :\ : / \%/
L T READY / READY \ High-z
EEPROM DO &1l i ERHPR h BUSY

<—> DI ¥ 1 £2F—% Z DO -1 OB
- READY 3

<A 3% DIO K-k tEzarn R BUSY ] 1\ o / \e
! i ' T '

<4 areal | <q4arri | T/l

Figure 46. DI, DO E#5EE & AH B DEE L A 32

OEHE R DETE
*&?ﬁ. R li?—9f§1¥ﬁo)ﬁlﬁ %uu.ﬁlmﬂ*ﬁ*nt 7’& ") i_d_o E.JE %un. un.*lfi_d_& =,J§54 n/ /rx\b@-é,ﬁo)ﬂﬁf%@
FEREGVES, FRARLGERERZ 1 LT5L. UTOBEREZEF -ITRENDYES, £y FTOERSI2D
AVE— S URERERB LHABTEIEREZRELTLCEE N, £, BRREZHAL, V-V ERFICKDIEE
BTOEEEZITTH, EEPROMDAALARILVIHVIL EHRT DL 3T RDEEFHREL TS, REHFAL
TH, ERHEBEICIIFZEZRIILEREA,

4-3) 7RLAT—H A0O="I"AN1. #E—Ev MOEIZA VT
(¥4 3>® DI/O HAMH, EEPROM @ DO AV'L"H#HE . DIITH'EA DT S5E)
: EEPROM ADEEEFIE. 10mAUTELTLEELY,
* EEPROM QAALARIILVIHAUTZ@m=TLSICLTLEEL,

zqay EEPROM 0
VOHM = VIHE
_|ng/0 PORT DI VOHM = IOHMXR + VOLE
. H>— C OB, VOLE=OV £ 5 &,
VOHM = IOHMXR
VOHM
= om0
‘\,.J,Hll._“ll *VIHE :EEPROM @D VIHDARw Y

- VOLE :EEPROM @ VOL WAy Y
*VOHM :’A4 32D VOH DARY Y
*IOHM YA 32D IOH AR Y Y

Figure 47. DI, DO E#5RFEIEK (< 4 3 > @ DI/O "H’iE 1. EEPROM "L"H 1)
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

4-4)DO R T—#A X READY HhA 4 2 VU8
(¥4 3>® DI/O A"L", EEPROM D DO AVH'#H A, DI IZ'L"EANT BI5E)
- EEPROM DA AL AL VIL BLUTE#EFT LI LTS,

e
R =PZ EEPROM VOLM 2 VILE
wre g DI/O PORT DI VOLM = VOHE - IOLM xR

;”:I]vow [ Z DB, VOHE=Vcec &35 ¢&.

VOLM 2 Vcc - IOLMXR

H>—
'OHMIg R ﬁl_ Vee — VOLM

v

DO R IOLM '

*VILE :EEPROM D VILDA~NYY
- VOHE :EEPROM @ VOH DA%
*VOLM (R4 32D VOLDANY Y
“IOLM (R4 IVDIOL DARY Y

f5) Vec=5V, VOHM=5V, IOHM=0.4mA, VOLM=5V, IOLM=0.4mA D&,

VOHE

@RX&K Y. (OFR¥IIN
R > VOHM R > VecVOLM
IOHM IOLM
> _ 5 R > 504
0.4x1073 2.1x10°
R= 125kQ] ---©@ . R 22kQ] ---@®

WzIZ, @KLY,
R = 125[kQ]

Figure 48. DI, DO Ef£FEIEK(Y 4 2> D DI/O "L"tH . EEPROM "H”H }1)

5) TEST PIN DRAHNBDEEEIE
TEST2PIN AL TIEANBAIDEZEEHY FE A,
TESTL(TEST)PIN IZB L TIZAJ1IL GND F£7z[X OPEN IZF BZAENHY ET, (> TH LRILAAASNIGEEITLU
TOREEENEZONET,
1. WEN, WDS, READ <> KAAE
TESTL(TEST) PIN AHIC KB EE[IHY T A,

2. WRITE, WRAL <> KA AR . o
* BRO3H56-WC, BRI3HB6-WC [F7 KL XA 8 Ew +

BR93H76-WC, BRO3H86-WC (&7 KL XAV 10 Ew +

BAsRE vk | A~Ra—FK | FELR | T—4 tE/W
IEYF 2EvVF 8EVF I6EYF
a
A RBAE _
CSIABTMYRALZIY

Figure 49. TESTA(TEST) PINSRA KA A 2 V4

aTESTYTEST) PINDAAICK & EHY FE A,

bEEAARITHPHICTILERBICEEAFLAAVMEENHYES ., £z, HORMEIZ
BUSY O FEFE T READY MiEY F R A, /A XANKIBHEBEE L., SERABIT®HT
GND ¥ F~ R E =X OPEN &£ LTLEELY,
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

6) EJE ON/OFF Bf(D;EEEE
- EIE ON/OFF BfIL CS #"L"IZ L TL &Ly,
CSHAH'T.RICIFANZIFFHRET I T4 NHGYEST . COFEFTEREULLLETFEHE. /A XFEDERICKY.
REME. REZFAAHZECTBNDSDHYFET., CNOHZEHLTHHICHERONBFICIE. CSELELTLIEELY,
(CSHLIREETIE, T RTOANEFYUEILLET, ) Fiz. BRISTHAYBICETERS A VOBREZFICLY . E
BRRENRMC IENEBZONFET, COBLANRERROERAICKY ., RBE. REZAAZTHIENLHY F
TOTEROFFEIZH CSZELICLTLESLY,

Vce
- S\
GND

Vcc 7
GND ./\\ N e
EL BU VAl
Figure 50. EiR ON/OFF MDA A 24
(EBLMF) CSImFMVec ITTLT v TEIhTWS, (BLM3l) EiR ON/OFF 'L IC%E 2TV,
COBEFEIZCSHH(T Y T+« TIRE)E A Y . EEPROM (& EIR OFF BFIFBIRAFE T 10ms & LTL &L,
7 A REOHBIEYEIE, BEERAATIBALRBYET, COEHETSHEVTERELL LFIBAL, 1ICHE

EBEAUEY FENGEMEEAHYETOTIEFRELEEL,
*CS ANA High-Z TH ZOBIN KL ST B GEEAHYFETOTITERCLZEL,

OPOR E%
KICIZIE, BEEZAHFFLEE L LT PO.R.(Power On Reset) AR ZZ (T TH Y ET ., PO.REMERIL. EEAHZEIK
BEICZ Y EY ., PO.REIKIZEIR ON BOA BT OFF BIZIXEMELER A, = L. EJRD ON, OFF B CS AVH”
TTE/ARFIZKYEZTAHTREREICHIBNDEHY FI, HEEHEELIDICT 5=OICUTOEREFH>TLE
AN
1.CS="L"& LTLEELY,
2.POREIRZHESED=6HD. tR, tOFF, Vbot DHEEHEFFH =T &5, BREIBLITTLESLY,

tr

Vee P
tptorr Vbot D HER 44
tr torr Vbot
. ot 10ms;2™* 10ms.? - 0.3v4™
> Vbot . - -
0 h 100ms2? ™+ 10ms Y - 0.2v24™

Figure 51. 3% LAY R

OLVvCC [
BERCT—2OEEHMAEMELRZLL. REETAHERHLET H5DH LVCC(Vee-Lockout)EIEETY,
LVCC BE(Typ.=1.9V)LUTF TlE, T—2DEZTHZITHHVESIZHIEBLET,

7 /A RXxEK

OVec /4R (NIRRT UHIZDINT)
BRTA AN ARXPY—UDADLRBEERITAREESHY EFT DT, S EBMYRKR2HIZIC D Vee & GND
BUZANANRR AT UHOQIRERYFFITES L EZHRELET, TOE. TEBETICDEITRYMFIFTLESLY,
Ff-. ERDO Vcc-GND BIZENA/NRRAVTUHEMYMITE EEHRLET,

OSK /4R
SK DLt EAYBREIR)ARL . M OHE—EULD/ A XANEELEBE. VAV IDEY FFhIZK BBREEER
YRR DY ET, ChEHCES, SKAAIZEY2I Yy MY ARBZABLTOWEYS., CORBOEXTY
D AMEIE, $#90.3V(Vee=5V B ERTEEINTWET DT, SK AHKIZ/ A XANEBT S L5 ThHNIE, / 14 XiREHL
0.3Vp-p LTFICHBESICLTLZEL, Fi=z. SKDILH EAYRKERE(ER)IEL 100ns LTICT A EE#HREBLET, iILb
EMNYBEA 100ns UEDBEIETRIZ/ A ARMFEETH>TLESVW. VA IDILENY  IbTAYERIETES
IS HEDEIITLTLESL,
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BR93Hxx-WC (2K 4K 8K 16K) Datasheet

OFEALDEE
(1) RBOHERVT -2 IHRARRETHY . TOEERIATHTDOTEIHY T A,

2 77V r—2avERBIFHEIRELDLEELTEBYFEITN., CHERAICH->TRIESITHED CHERZ I
BREVWLET, IMTTHREREEE L TCCERICHESFIE., HEFEOAL L TBIERMED S OMT TE &R U4t LS
DEEDELEEERBLTHALBI—CUVERTRELTLEEL,

(3) #MERFRAREIIZDONT
EMEERVEMEEESHEL EDRTRRNEREBATEAIL. LSINHIET LI LAHYET, BARKEREEZD
BERVEEZHMLEVTLESLD, ARAEHRERBAD LS BIENEZLNBEEICIE. £ —XT EDYEY
BEREMEEEH L CTHESE, LSITHENRREREBZI DEHES/MMEING K S THEF LI,

(4) GND Bfzl=2LVT
GND i FDEXIFWLAELIHEREICENTEH, REBEFICHSIKIICLTLESL, BERZFEHT. EHTET
MNOND IHF LY HLEVERICH > TWEWI L F#EBRICTRRECLE S,

(5) BERETITDOIVT
EERARETOHFBELRZZRL T, TG I— DU ERH BRI ZEIToTLEEL,

(6) HFML 3 — R EBREEIZDONT
LSI #EiRICEET HEICIE. LSIOARPEBINICHMEELTLESL, BoTERELBELBE. LS| #HiE
FTEHIENHBYET., £z, LSI QifFRvinFEERME. HFE GNDEICEMMNADGELT S 3— LEBEIZD
WTHEHIETZEAHYETS,

(7) BEMIRATOEAX, REBEZTHARENHY FTITOTHIIFHELS ZE LN,

www.rohm.com
©2012 ROHM Co., Ltd. Al rights reserved. 21/27 TS702201-0R1R0G100160-1-1
TSZ22111-15-001 2013.11.06 Rev.002



BRO3Hxx-WC (2K 4K 8K 16K)

Datasheet

O FHIMAER
B R 9 3 H X x - W C X X
BUS #4147
93:Microwire
EMERE
-40°C ~+125°C
BE
56=2K 76=8K
66=4K 86=16K
Rylr—oa47
RF : SOP8
RFJ : SOP-J8
RFVM : MSOPS8
W: &7t
C: BEFZV/8EA
asft. Jxr—I 58
E2 J—)LRIVKRRXRF—E>S (SOPS8, SOP-J8)
TR J—JLRRTVRRF—E S (MSOPS8)
| SRSy A )
=g =<
= 84T B
SOP8
2K Reel of 2500
SOP-J8
SOP8
Reel of 2500
4K SOP-J8
MSOP8 Reel of 3000
SOP8
8K Reel of 2500
SOP-J8
SOP8
16K Reel of 2500
SOP-J8
www.rohm.com
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Part Number Marking
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