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< 1) 7JL EEPROM ¥ !)—X iN.Fl EEPROM
SPI BUS EEPROM

BR25G128-3

M=
BR25G128-3 [&. 128Kbit SPIBUS 4 2 Jx—ZXM <) 7))L EEPROM TY,

HE 1897 —< W(Typ) x D(Typ) x H(Max)
B F55& 20MHz(Max)D ¥ O v 4 Ei{E
B HOLDB ifiFIZ kB T A FHEEE
B JOYJSALICEKDTAEY T LAD—E~2E%
£ % 2 1 (ROM) AL B AT 42 3 »
B 1.6V~55VE—HETAYy T —21—RIZHLHRE 5:57
B R—T54 FE— FRK 64Byte SOPS MSOP8
u (SP*l“jI?PS 1 >3 7 2 —A(CPOL,CPHA)=(0,0).(1,1) 5.00mm x 6.20mm x 1.72mm  2.90mm x 4.00mm x 0.90mm
X iy
B TAETMIBOEEES. BERTHEE
m EHEER S
> 54 FBEEEGVE) :  0.5mA (Typ) &>
> J— FEhERE(5V BF) : 2.0mA (Typ)
B SAHLEMEROT FLRFT—RA U9 1) A2 MigEE 4.90mm x 6.00mm x 1.65mm  2.00mm x 3.00mm x 0.60mm
B REFAAFLLHEEE
> BEREBABOEEAHEZILE
> @H3— K(WRD)IZ&KBEEAHEIE
> WPB EVICKBEZAHEL
»> AT—RRALTRA(BPLBPO)IZ&KZEERAHA
ZETJny I DHRE
> BEEEHORESAAHZIEERNE TSSOP-B8
B 100 DT —5 R TTRE 3.00mm x 6.40mm x 1.20mm
m 1,000,000 B FT—4EEH]Z A AHEE
m EvrEKX 16Kx8 Figure 1.
B HERT—42

AEYT LA : FFh,
RAT—RALTRXAZ : WPEN, BP1, BP0 : 0

OHEBE: PYIAVE/ VI YIEHEER OMMSRHEMEILTEYERA
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Datasheet

BR25G128-3
xR KT (Ta=25°C)
EH Hoxes EAE B iE
EIMERE Vce -0.3~+6.5 \Y;
0.45 (SOP8) Ta=25°C LLETRHEAT H15E(E. 1°CICDE 45mW 2RE L 5.
0.45 (SOP-J8) Ta=25°C LLETRHMAT H15E(E. 1°CICDE 45mW 2R L 5.
BR-EEES Pd 0.33 (TSSOP-BS) w Ta=25°C UL CHAT 3BAE. 1°C 2D = 3.3mW £ L 5.
0.31 (MSOP8) Ta=25°C LLETHEAT 515&(1E. 1°CI2DE 3.1mW ZH L %,
0.30 (VSON008X2030) Ta=25°C LLECTHEAY B1BAIE, 1°CI=DEF 3.0mW R L 5.
REFREHEFE Tsty - 65~ +150 °C
EnE R B Topr - 40 ~ +85 °C
BHMFETDRKMEIL6.5VUTE LTI,
BimFEE - -0.3~Vce+1.0 \Y K IHFEEDE/IMEL/ L RIEA 50ns LT OHE
I%-1.0V T9,
EEMEE Tjmax 150 °C REBOEEHEEEZRLET.,
==
(Eizﬁii—ml,)i VEsp - 4000 ~ +4000 Y

EE OMEERUVBEREHEL EOBRRBAEREBAEEE. SILFELEIRFICELAEENIHYET, £z, Pa—FE—FLLBFA—ToE
— R e, MEREEZEETEZE A, BARAEREBAD L SURHBRE— FABRESNIEE. Ea—XREYBNLREAREBLTENTS LS5 T

HBERBLLET,

A E ) LEE(Ta=25°C , Vec=1.6V~5.5V)

REE vt o
1 D
"B B/ ze | B i
TR EETHRZ EEFNoeD 1,000,000 - - Bl
T — 2 RIFEH N0 100 - - v
(Notel) Not 100% TESTED
HERBMEEE
HE Hok=z E& B
BREE Vee 1.6~5.5 v
ANERE VIN 0~Vcc
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BR25G128-3 Datasheet

BIMEEAHHREEDLZ VLR Y Ta=-40~+85°C, Vce=1.6~5.5V)

- FRIE s g
HE ERE=) 2/h = =% B &5
‘H'ANEE 1 Vinr | 0.7 x Vcc — Vce+1.0 V |1.75Vces5.5V
“L"ANEE 1 Vi - 0.3(Note1) - 0.3 x Vcc V 1.7<Vcesh.5V
‘H'ANEE 2 Viiz | 0.8 x Vce - Vce+1.0 V  |1.6sVee<1.7V
‘L'AREBE 2 Viez | - 0.3(Noted) — 0.2xVec | V |1.6sVee<l.7V
‘L"HAERE 1 VoL1 0 — 0.4 \% lo.=3.0mA, 2.55Vccs5.5V
‘“L'HAEE 2 VoL2 0 — 0.2 \% lo.r=1.0mA, 1.6sVcc<2.5V
‘H'HDEE 1 Von: | Vcc-0.2 — Vce V | low=-2.0mA, 2.5V<Vces5.5V
‘H'HHEE 2 Vorz | Vee-0.2 — Vce V | low=-400pA, 1.6<Vce<2.5V
AHA)—VER Iui -1 — 1 HA |Vin=0~Vcc
HAU—VER ILo -1 — 1 PA | Vour=0~Vce, CSB=Vce
Vce=1.8V, fsck=5MHz, tew=5ms
lcct — — 1 mA | b5+, R=DS5A |,

54 FRT—BALTRA

Vce=2.5V, fsck=10MHz, tew=5ms
EMEREBERS A lccz - - 1.5 mA [N FSA K, R=D54 |,
T4 FRT—RALVRAE

Vce=5.5V, fsck=20MHz, tew=5ms
lccs — — 2 mA |\ k54 k, R=D5A |,
SAFRTF—ERALURE

Vce=1.8V, fsck=bMHz, SO=0OPEN

lecs - - 07 | MA 1 —RRF—RRLTRA

| _ _ L oA | Vee=2.5V, fsck=5MHz, SO=OPEN

o8 J—F, J—RRF—2 AL R4

e _ _ 16 oA | Vee=2.5V, fsck=10MHz, SO=OPEN
. . . : )—FK, UJ—FRT—R2RLIPRA
N1 ] — R ’

DfFERRRRY —F | _ _ 3 A | Vee=5.5V, fsck=5MHz, SO=OPEN
cer MA L y—k, J—RRF—ERL U4
| _ _ 4 | Vee=5.5V, fsck=10MHz, SO=OPEN
ces MA 1 y—k, J—RFRF—EZL U4

Vce=5.5V, fsck=20MHz, SO=OPEN
lcco — — 8 mA

Y—F, U—FRT—HALIZA

. . Vce=5.5V, SO=OPEN
< s — — !
AR N B Ise 2 WA | cSB=HOLDB=WPB=Vcc, SCK=SI=Vce or GND

(Notel) /%JLRIEAY 50ns L TDIHEE-1.0V TG,
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BR25G128-3

Datasheet

BER A 2 U (Ta=-40~+85°C, HHIZHREDLULEY AR/EE C.=30pF)

. . 1.6<Vce<1.7V | 1.75Vec<2.5V | 2.55Vce<4.5V | 4.55Vces5.5V .
§ &/ EE | BRX &/ |2 | &K &/ BE BX &/ EE KX
SCK &K%k fsck [0.01] - | 3 |001| - | 5 [0.01] - | 10 [0.01| - | 20 | MHz
SCK 7\ A B tsckwr | 125 | - - |80 | - - |40 | - - |20 - - | ns
SCK B ) B tsckwe | 125 | - - 80| - - |40 | - - | 20| - - | ns
CSB 7\ B tcs | 200 - - 19 | - - |40 | - - | 20| - - | ns
CSBtv k7w T/ tcss 100 | - - | 60| - - 13| - - |15 | - - | ns
CSB 7h— /L KRR test | 100 | - - 60| - - 13| - - |15 - - | ns
SCK v k7 v T tscks | 100 | - - |50 | - - 20| - - |15 - - | ns
SCK 7R—JL FEs[E tsckn | 100 | - - |50 | - - |20 - - |15 | - - | ns
Slty b7 v TER tos | 30 | - - 20| - - 10| - - 5 - - | ns
Sl 7R—JL FEFRE toiH 50 | - - |20 | - - 10| - - 5 - - ns
T—43 S E R trp - - |125| - - |70 | - - |40 | - - 120 | ns
HAER—IL KBRS toH 0| - -] o0 - - |0 - - 0| - - | ns
HAT 1 — T ILEERE toz - - |200]| - - | 80| - - |40 | - - |20 | ns
HOLDB &REt v b7 v JHHE tHES 0| - - |0 - -] o0 - - 0| - - | ns
HOLDB g% R —JL KB tuen | 100 | - - 120 - - 10| - - 5 - - ns
HOLDB &kt v k7 v JHEf tHrs 0| - -] o0 - - |10 - - 0| - - | ns
HOLDB f#kxR—)L B/ turn | 100 | - - |20 | - - 10| - - 5 - - | ns
HOLDB & Y i1 High-Z & TR troz - - |100| - - | 80| - - |40 | - - |20 | ns
HOLDB & Y tH &L F TORHE tHPD - - |100| - - | 80| - - |40 | - - 120 | ns
SCK 315 _E AV Y BEfEI(Notel) tre - - 2 | - - 2 | - - 2 | - - 2 | ps
SCK L5 T AYY B (Notel) trc - -2 ] - -2 ] - -2 ] - - | 2 | us
OUTPUT 3L 5 _EAY Y BfE(Noted) tro - - 100 - - | 50| - - |40 | - - |20 | ns
OUTPUT 3L B T AL BEfE(Notel) tro - - |100| - - | 50| - - |40 | - - |20 | ns
£ FAHEM tew - - 5 - - 5 - - 5 - - 5 ms
(Notel) NOT 100% TESTED
AC B4 S UTAIEEH
- RSB .
H B Ek=) = 53 P Bify
BRAE CL - - 30 pF
AHNERE - 0.2Vce/0.8Vee Vv
AHAHEEFE - 0.3Vee/0.7Vee \Y;
A B E (Ta=25°C, frequency=5MHz)
EHH e =/ =K BAfL &%
AN ENotel) CiN — 8 Vin=GND
H A7 Notel) Cout — 8 PF Vour=GND
(Notel) Not 100% TESTED.
RTF—2 AHAZA= VYT
. : >C ><:Hj§ X: >< >< “ {‘% tDH} {M‘meo,mo {0Z iz
Figure 2-(@). AAZA =25 Figure 2-(b). AHBAZA 25
SIESCKDT—AIABENY TV PICEFAL T SOIESCKDT—ARAIALETHAY I Yy IZRALLT
ICAHE~ARYRAENRET, 7 FLRAOT—4IE HAShET,
REMMEY FMSBEYAALTLIEELY, F—2HAFFEEMEEY FMSB K YHASHhET,
Figure 2-(c). HOLD 2 4 2 >4
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BR25G128-3

Datasheet

JovIE

v
CSB |I > L VOLTAGE E Vce
INSTRUCTION DECODE [ DETEGTION
CONTROL GLOCK v
—
GENERATION
WRITE HIGH VOLTAGE
=
SO E< A T J/ INHIBITION GENERATOR _I| HOLDB
INSTRUGTION
REGISTER STATUS REGISTER
> €4 —
WPB E % ADDRESS @ ADDRESS 14bit> E SCK
2| REGISTER DECODER 128K
N EEPROM
~| DATA READ/WRITE [JT__
GND E ~| REGISTER H‘ ' AMP o |—1E| sI
Figure 3. 7@ v
InFEER (TOP VIEW)
Vcc HOLDB SCK  SI
CSB SO wpB GND
Figure 4. inFEERX
S ¥ 55 EA
mFH | AR HaE
Vce - BIRE#E,
GND - EAHADOEETE. 0V,
csB AR FyTELI FATL
SCK AR YTy BaYI AT,
Sl AN | BREY b, ARI—F, PFLR. RUVYTLT—2 AR,
SO Hh | DUTLT—EHA
R—IL FA T,
HOLDB | AT | S<y KilifE £ —B#ISHIi S 5(HOLD )T EATEET,
S4BT MRS
WPB | AT S k2T R LR ABRERIELET,
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BR25G128-3

Datasheet

BET—2(BET—4)
(UTOHET—2ILTypETT)

6 ‘ ‘ ‘ 6 ‘
5 Ta=-40°C 5 Ta=-40°C _—
Ta=25°C _____. Ta=25°C _____.
Ta=85°C  —.—..- Ta=85C  —.c.o.-
4 4
Z 3 . Z 3
> L L~ >
5 SPES L * / 2 //
a / // -
1 ’ / 1 .-l
2 e . = [ spec
0 0
0 1 2 3 4 5 6 1 2 3 4 5 6
Vee [V] Vee [V]
H " == [SEN=E=E)
FlgurgSSB SHCIZ\SjIJITOJ:TL:DVBSWE%E = Figure 6. "L" AHERE vs BRERE
(CSB,SCK,Sl, 'WPB) (CSB,SCK,SI,HOLDB,WPB)
1 1
0.8 0.8
Ta=-40C Ta=-40°C~ —
Ta=25°C  _____. Ta=25°C  _____.
Ta=85C  —.—._.- Ta=85°C  —.c.m.-
0.6 0.6
) >
= SPEC >
0.4 04
SPEC 1~ -
0.2 = 0.2 » Py —=
- —:’ ’/’/- //,//
B e bt ANy PSSl e
0 == ] 0 =
0 1 2 3 4 5 6 1 2 3 4 5 6
loL [MA] loL [MA]
Figure 7."L" HAEE 1 vs HAER Figure 8."L" HHEE 2 vs HAER
(Vee=2.5V) (Vce=1.6V)
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BR25G128-3 Datasheet

FET—42BET—8) — &E

2.6 1.7
25 | R
A =l TN
\§\~x \"~1\~_~\
S N e i B ]
IS G R & SITE
s - 1--l = ~~
g 2.4 —~ N % 15
> >
Ta=-40°C
Ta=25C SPEC SPEC Ta=-40C
23 |— tasc .ol L 1.4 b | Ta=25°C _ ____. 1
Ta=85°C  _._._..
N I
0 0.5 1 15 2 2.5 0 0.2 0.4 0.6 0.8 1 1.2
low [MA] lon [MA]
Figure 9. "H" HAHEE 1 vs HAER Figure 10. "H" HHABE 2 vs HAER
(Vee=2.5V) (Vee=1.6V)
1.2 1.2
SPEC
1 1 SPEC
0.8 0.8
Ta=-40°C  — =
— Ta=25C  _ ____. Ta=-40°C
<§ 0.6 Teeg5C ol = 06 |— Ta=zzC  _____.
= S Ta=85C  _._._..
0.4 04 —
0.2 0.2
O == o 0 1 ! N | - —
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Vee V] Vee [V]
Figure 11. AAhYU—2 &R vs BREXE Figure 12. HAh)—2 & vs BIRERX (SO)
(CSB,SCK,SI,HOLDB,WPB)
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BR25G128-3 Datasheet
HET—2BET ) — HE
4 ‘ 4 ‘ ‘
Ta=-40°C Ta=-40°C
Ta=25C  _____. Ta=25°C  _____.
3 Ta=85°C _._._._ 3 T:: 85°C -
g <
=2 '% 2
Q O
© S SPEC
[
SPE(Q
1 - 1
= === P
EEETESE e el ===
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5
vee [V] Vee [V]
Figure 13. BIMERFHEERS A +vs BREE Figure 14. EI{EBRFHBEER S/ + vs BIRERX
(fsck=5MHz) (fsck=10MHz)
4 ‘ 10
Ta=-40°C 8
3 Ta=25°C  _____. Ta=-40°C
Ta=85°C —.—.—.- Tas 25°C  mmmmmmm
Tas 85°C —m.
—_ — 6
<EE SPEC <EE
=2 . 5
g g
- S 4
SPEC
[
1
2
e SPEC
N SPEQ
F=——1 [ ] - _ e Tl
0 0 ——— T
0 1 2 3 4 > 6 0 1 2 3 4 5 6
Vcce [V] vee [V]
Figure 15. EMERFEEER S 4/ bvs BRERX Figure 16. EMMERHEER Y —F vs BiRERE
(fsck=20MHz) (fsck=5MHz)
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BR25G128-3

Datasheet

FET—42BET—8) — &E

10 10
8 g SPEC
Ta=-40°C Ta=-40°C
Ta=25C  —-—----- Ta=25C  —------
Ta= 85°C TR Ta= 85°C TR
= 6 _ 6
E £
8 SPEC §
< 4 CR- = 4
SPEC L= -
2 [ ] // 2 L=
1 —
0 0
0 1 2 3 4 5 0 1 2 3 4 5 6
Vce [V] Vce [V]
Figure 17. EMERFEEERY —F vs BRER Figure 18. ENMERFHEER —F vs ERERE
(fsck=10MHz) (fsck=20MHZz)
2.5 100
SPEC
2 "
10
15 L Ta=a0c =
— Ta=25C  -—-—-----
3 Ta= 85°C ——m- é
E I
1 W@
1
0.5
o T 01 | |
0 1 2 3 4 5 0 1 2 3 4 5 6
Vee V] Vee V]
Figure 19. 24 >\ B vs BEEE Figure 20. SCK Ei&# vs BIREX
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BR25G128-3

Datasheet

FET—42BET—8) — &E

140 | | | 140
SPEC Ta=-40°C SPEC ‘ ‘ ‘
120 - Ta=25°C —------ 120 - Ta=-d0°C = ————— -
Ta= 85°C - Ta=25°C ~ =—==-=----
Ta= 85°C SRR
100 100
SHEC SHEC
) 80 iy 80
s c
- =
s g
5 60 s 60
Y Y
S SPEC SPEC
40 NS 40
\§~
N SPEC NG g
20 N 20 RS -F
0 0
0 1 2 3 4 5 0 1 2 3 4 5 6
Vee [V] Vee [V]
Figure 21. SCK /\A B vs BREE Figure 22. SCK A7 Esf vs BREE
250 | | | 120
Ta=-40°C ‘ ‘ ‘
Ta= 25°C  ------- SPEC =-40°  —
200 SPEC Ta= 85°C R 100 I:: :g((:: ------- T
Ta= 85°C mmmeoe
80
150
'g z 60 SpEC
E 2
100 e ~
40
SPEC
50 - - |- SPEC ) .. 20 .
Ny - SEC.
- SPEC A
0 0 E——
0 1 2 3 4 5 0 1 2 3 4 5 6
Vee V] Vee V]
Figure 23. CSB /\{ B5FS vs BIEEE Figure 24. CSB v +7 v JHfHl vs BREXE
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BR25G128-3

Datasheet

FET—42BET—8) — &E

120 50
SPEC Ta=-40°C
Ta=25°C  —------
100 Tas-d0°C 40 Ta= 85°C R s S
Ta= 25°C —------
Ta= 85°C ————e
80 SPEC
30
B SPHC @
= =
_":’E’ ° a SPEC
[a]
& < 20
40
NS i I SPEC
A
20 NN 10
N SPEC L . - SPEC
0 0 el e W, R
0 1 2 3 4 5 1 2 3 4 5 6
Vee [V] Vee [V]
Figure 25. CSB 7h— )L R vs BIREE Figure 26. SI £v +7 v T vs BREE
60 140
SPEC
50 SPEC 120
Ta=-40°C
Ta=-40°C . Ta=25°C  —-=-=-==--= -
40 Ta=25°C -=-=---- — 100 Ta= 85°C —————— ]
Tan GG —ememem
30 80
E' @ _ | seec
p SPEC =
5 20 £ 60
N
N
SPEC \\‘ SPEC
10 40 T
SPEC |_ . NS
0 — 20 \\\:_ _\ _SPE::
~——---F
-10 0
0 1 2 3 4 5 1 2 3 4 5 6
Vee [V] Vee [V]
Figure 27. SI 7R—)L R vs BIREE Figure 28. F—4 H7EIERSRE vs TEERE
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toz [ns]

tirn [NS]

Datasheet

BR25G128-3
"HET-2BET—H) — &E
250 ‘ ‘ ‘ 120
SPEC
200 SPEC Tam40°C O 100
Ta=25C  -------
Ta= 85°C Smemems
Ta=-40°C
80 Ta=25C ~ -=------ ]
150 Ta=g5°C  ~ oo
)
=) 60
i
100 =
ST 40
SPEC SPEC
50 - S I N 20
\\\\ > SPEC SPEC
S e P ~L : TITTTOT T Seec |
0 0 _——g= e s - o
0 1 2 3 4 5 1 2 3 4 5 6
Vee V] Vee [V]
Figure 29. HNT 1 £—JILER vs BREE Figure 30. HOLDB Z&E7R—/L REsfE vs BREE
120 120 ‘ ‘
100 SPEC 100 SPEC Ta=-40°C -
Ta=25C -------
) Ta= 85°C Smemee
st
80 T ge mmmme - 80
o
60 R=% 60
N
o
s
SPEC
40 40
3-
AR SPEC
20 SPEC 20 \Q;
SPEC N e L S
il i Bl ISPEC —————==
- - |- =
0 e U R S 0
0 1 2 3 4 5 6 1 2 3 4 5 6
Vee [V] Vcece [V]
Figure 31. HOLDB f#Bg7R—/L REsfE vs BIRERE Figure 32. HOLDB & U 71 High-Z £ TOKE vs ERER
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typp [NS]

tro [ns]

BR25G128-3 Datasheet

FET—42BET—8) — &E

120 120
SPEC Ta=-40°C E— SPEC ‘ ‘
100 Ta=25°C ~ ===--- - - 100 Ta=-40°C - N
Ta= 85°C EEEEEE - Ta=25°C  —-------
Ta= 85°C s
SPEC
80 80
60 2 60
\ ]
\\\\ 2 SPEC |
. \ . peC 40 SPEC
N
O
N\
20 \:: - SPEC 20 SPEC
~_—F---F= <.
0 0 S s e —
0 1 2 3 4 5 6 0 1 2 3 4 5 6
vee M Vce [V]
Figure 33. HOLDB & Yl AL £ TORBM vs BRER Figure 34. OUTPUT i 5 EANY B vs BREE
120 6
SPEC ‘ ‘ SPEC
100 Ta=-40°C N >
Ta=25°C  =-------
Ta= 85°C i - -+
80 4 T
B ———F---r---{-.
(2]
60 £ 3
SPEC 2
40 SPEC 2
Ta=-40°C
SPEC Ta=25°C  -------
20 1 Ta= 85°C ST ]
0 === == . 0 | | |
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Vee V] Vee [V
Figure 35. OUTPUT 316 FAY B vs EiREE Figure 36. &% 248 vs BIREE
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BR25G128-3 Datasheet

BE
1. AT—3RLTRA
ZDIC FRT—RALPREAEHE L TVWET, AT—2ALPREIE 8 EYRFTCUTO/ITA—42FZRLET,
BPO. BPL (54 FRT—H2RLIPRAATURTHRETEET, 20 2 Ev L EEPROM ~EESh Bz,
BRZUV>THEDERYFET,
EXMZEE, T— 2R EERIE EEPROM SRHOEEELYET,
WEN &, 54 b =TI EFA T4 E—TILaAT U FTHRETEET, WEN (X, BEFUSEEEAHZILREEL
BYES, RBRIEZAHERAC Y b0, HNEREZTEER A,
RAT—HRRALPRADIEIE, V—FRATF—2ALPREAYY FTHRARLTEET,

(1) RF—F AL SR DHERK

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
WPEN 0 0 0 BP1 BPO WEN R/B
bit SCIEEIRT HAE
WPB E v AMBEMIEEE v b
WPEN | EEPROM WPEN=0=%%)

WPEN=1=8%)

BP1

BPO EEPROM EEPROM E2&AH#EZ1tTJOvHiEEE Y b
T4 FRUTA PRT—E AL RFZEZAHHFA/ZILIREREZEE Y +
WEN LERA WEN=0=%%1F
WEN=1=357]
5S4 bH A 9 ILIKEE(READY/BUSY)IREEREEZE w
R/B LER4 R/B=0=READY

R/B=1=BUSY

(2 EEAHZLETOVHDRE

BP1 BPO EzAHZETOYY
0 0 L
0 1 3000h-3FFFh
1 0 2000h-3FFFh
1 1 0000h-3FFFh

2.WPB E>
WPB=LOW &5 & T, EZAHFMSEELELET, -, CORBRZELEITEZEEAHAITY FIEWRSRIZHY FT,
=L, 54 AU IILHAERTHDOGHEF, T HLIETEEEA,

WRSR WRITE

#iba

=L #IEFA
WPEN bit "1”

3. HOLDB F v~
HOLDB EvIC& Y., T—REGZEEFHEIES I ENTEET, SCK="0"T HOLDB %"1"h 5"0"[ZF % & EEPROM ~®D
F—AiREIEhEEINET, SCK="0"T HOLDB "0 5"1"[2F % & T—REEABRALET,
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BR25G128-3 Datasheet

wRE—F

ikl RFS ARa—F

WREN | 54 4 =T L EEZAHARERS 0000 0110

WRDI | 54 kT4 tE—TL EEFABZULGS 0000 0100

READ | J—F HAH LGS 0000 0011

WRITE | 54 + EZRAHHE 0000 0010

RDSR |U—FKRF—H2RALTR4AE ;Z;i;; VRS 0000 0101

WRSR | 54 FRF—HRLTR% ;;;Z;; JRS 0000 0001

BALAIVTFv—F
1. EEAHAHE(WREN)/ZIE(WRD)E S
WREN(WRITE ENABLE) : 54 k4 *—7JJL WRDI(WRITE DISABLE) : 54 kT4 tE—T L

csB\ / csB\ /S

sok | fol Tl Jel Jel 0oL IsL el 0P SCK01234567
sflev oo ofr Nl - a0

so High-Z

S0 High-Z

Figure 37. EZAAAEETM S Figure 38. EZTAAEIL@MH

COICIENEBOIREL LT, EFAAMRERELETAHFBIKEZHE >TLET,

FA M F—TNATY FIZKYEEAHREREIZRETE, 54 FT4E—TNLaT RIZKYESAHZILIREICERTE
TEFI . INEDNDATY FIECSB#LOW & LR ENENDARI—FZANLTLESVLEFREADIT Y R,
7Ry IHDIALENY THEEZITFTET, 770V UEANLELTE, GFEAEHEEYET,

4 ARV RETSHIK, 54 b R2—TILAT Y FICKYESAHTREREICT ILELADY FTT, EESAAZIERK
REORKIZSA Fav U REAALTE, OV REFry oI EShET, T, —EEZEAAAEERELLTE, 514+
ARV RZELERTLET L. EEAABZUERECRYVET, ERBARIE. COICIFEZSAAZBIKELE>TWET,

2. B4 L& S (READ)

ess "\ ‘ [
s v oo o o [T DOEECER. —
——{Ee (e

High-Z

SO
Figure 39. SiAE LS

J—Fav > FIZkY, EEPROM DT—2DHAHLETEHIENTEFEFT, COIATY RILCSB & LOW & L1z,
J—FDARIA—FRIZHEZT FLRAZAALTL SV .EEPROM [T fEESh=7 FLADT—2H AR LET,

T—AHAFK 23 /Y ID SCK DIETAYMSIThh, D7 5 DO ETIEREASHET, 20D IC [£,

AV ) AV M) —F#EEZELTVET, 1 N FB EY MDD F—2H A%, SCK DAHEHITZHET
RODT7 FLADT—REHABTENTEET, 129 AV M) —FIE. EEPROM D27 FLRXE!Y—FT 3
CENTARETYT, REGTFLRADT—2 %) —FLIz&. A9 VAV P)—FZEKEITEE. RTRETFLA®D
FT—AN—FEhFET,
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BR25G128-3 Datasheet

3. EFAHWMH(WRITE)
cs /

55 (l
SCK 012:«14567591011S 2%24 3431
s e o o o o o o A0l ()
§

High-Z

SO

* =Don't Care

Figure 40. EZAAHHH

SA4baTUFIZ&Y, EEPROM AT—2Z2ZEAL T EMNTEEI, COaT Y RIX, CSB % LOW & L1=#.
SAMDARTI—FIZHEET FLAR, T—2%AHALTLEE L, FD#%. CSB % HIGH IZiL b LIFf5 Z & T EEPROM
[FEEZAHZEFHIBLET ., EEPROM DEZAHIZ(F, tew(Max 5Sms)DEEESLEELFET, tew I, U—FRF—4%
ALTDRAaT Y FUNEZITHITOENELEA., CSB Db EITIX, RET—FEY MDO)ZRYAATEE. RD SCK
209y INIEERBRINZITo>TLEEWL, TAUNDE A I VT TES A FHEREEFTINT. OS54 Favr FiE
FYoILENET, COICIER—USA FMEEREEZALTH Y. 181 FBEY F)DT—2 AH%. CSBE#ILHLEIT
FIZT—FANERITEE 284 FULOEHET—2 ZRBFICEZTAL I EATEETT, mK64/N1 FETEED/NA
FIEEZALC I ENTRETT  AR—C54 FIEEEINET RFLADTRG6 EY FE 134 FOT—ENAKEHhS
TEICABTA VDU AV RSN, FNEFRDT RLRIZT—2EZFAHDITONET . BRRK/ANA FULEDOT—42H AR
SNFGE. TRLREO—LA—n—L, BEIAALET—2ICLEESNET,

4. RAF—BALUREEEAHFHH LESHWRSR/RDSR)

cse \ /

SCK of [2f [2] |3| [4| [s] |e| |7| |8] |9 po| pa| [12[ P3| pha| |15

o Mo o o o 0 o o /MO0

so High-Z

*=Don't care
Figure 41. AF—2 AL R A EZAHGS

SAPRTF—RALPREBZIARVEKE, RF—BALPRBIIT—AE2EEALTENTEZET, COaATXUEKT
EFADBT—HIEIRT—HFALPRE8EY D35, WPEN(bit7). BP1(bit3), BPO(bit2)® 3bit T3, BP1, BPO I
&Y EEPROM DEZFAHAZELTOVIDHRENTEET, COAIUFRILCSB # LOW &L, 54 FRT—4X
LPREADFARaA—FH#ANL., T—FZEAHALTLESL, D%, CSB # HIGH (2315 EIF5 2 & T EEPORM (&
EEZAHERBLET, EEFAHBEMIES A FERBIZ ew OBBZLEELET, CSB OIL LIFIE, RET—4
Ev FOitO)ZEMYRAALEHR, RO SCK Yy OvIMNIEENBFIZIToTLEEN, TZhUNDEAL I HTIE
AU REFryoEILENEST, EEFAAZIETRYHIIE BPL, BPO TRESN, TOTOVYIIFEAEYT LA
U4, 12, EEILLERAETT(EEAAZBLETOVIRERSHE), EEAFBUEZTESI AT OV I,
EZTAAFAREL Y., HAHAHLOAFAEETT,

CsB ‘\ /_

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

bit7  bit6  bit5  bit4  bit3  bit2  bitl  bit0
SO WPEN) 0 0 0 @ BPO

Figure 42. AT—AR AL PR ZmAHH LGH
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BR25G128-3 Datasheet

WPB F¥ U z/LBBRMIZDOEFELT
WPB [&, B&E"HorL"[cEELTCEASNAETA. WPBEAL FO—)LLTSA FRAT—ERALTPRE2ATVEDXyY Y
TIVIZERT S5E8. TEEOWPBESZ2A SV JITFELTLESLY,
FAPRT—RALPR ATy FETHICEF Y VEILEMRE T WPB="L"[CT 5L REXFYUEILTHIENT
EFET, AU RFOARI—Fh S, RSEHEEAHRIED CSB AL EAYRIETOREMNF Yy v EILEMREELY
F9, L. — EEZTAAHFRBTIE. WHEBEDIAANTEXI Yy EILTEHILEIETEEFEA. WPB AAIL.
DontCare &Y, ¥ ¥ U RILIFEDELYET,

tew
T2 BEAHKM

M EE) B

Figure 43. WPB 1% 4 = VJ(WRSR O < > KA AIR)

HOLDB EvIZDZE&ELT

HOLDB EvIZ&k Y, a2 F@EF—HELT 5 ENTEET(HOLD $kE8), HOLDB E U IL@E HIGH Ta v > Fi#@EfE
#{TWWET, HOLD REEICT BIZFa~ > FBEERIC SCK=LOW DEIZ HOLDB E>% LOW &L TLEELY,

HOLD RAERFIE SCK. SI I& Don't Care 1273 Y, SO IE/\f 4 Y E—4X U X(High-2)& 7% Y F9, HOLD REEZEKRT S
[ZI&. SCK=LOW MDFFIZ HOLDB E> % HIGH & L TLZ&L, B(E. HOLD KERIOmEN LBEEXHFHRATEET,

BIZIE, V—FBE®D A5 7 RLRAAAEIZ HOLD JREEICL1=154. HOLD REFHEREIL A4 TRLRAAALGIRD S
ZETY—F#BRETEET, HOLD RREEDEFX, CSB % LOW DFEFIZL THWLTL £E LY, HOLD RKEEIZ CSB=HIGH
ELFEFTE. ICEHYEY FENFETOT, UEDEEOEREITEEEA,
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©2014 ROHM Cao., Ltd. All rights reserved. 17/32 T15202201-0R2R0G100670-1-1

TSZ22111-15-001 2014.3.19 Rev.001



BR25G128-3 Datasheet

BER|/DF v oEILFE
1. READ, RDSR
Xy UtILAE CSB="H'TXv U il,
ARa—F | 7 FLR | T4 +ARa—F T4
8EwY b 16 Ev b 8Ew 8Ew 8Ew k

2. WRITE. PAGE WRITE
a: ARa—F, 7 KLRAAAKRM Fra—k e 74 fen

b:

!
: ten R s 07 o J(os {4 o3 Jo2 o1 {od)
.
b v

1
! U= FAF—HALUREE— FOLEM
IZBNTH v o)L ATRE

)—FE—FOLEMICENTHF v o)Lk

Figure 44. READ ¥ > ILAMEZ A 25 Figure 45. RDSR ¥ v V)L BHI A2 5

CSB="H'TH+ U t/)LFHI ENARTT . sevh 1oEh
T—432 AHNXB(D7~D1 AAXM).

CSB="H'TX v Lt ILT % & HAEETY . CE

L
I
|

: T—A ADXME(DO AHXME),

CORBTOx ¥ UEILIXARAEETT, scK | | | | | | | | | | | | | | |

CSBZILEIFHEEETRAHERMALET,

CEREITCSB#iMbLEITHEEZAHDBIASA.
tew R ERY EFT, tew RETIEWLALESFERTE
FYUELRARETT Figure 46. WRITE ¥+ Ut LAME A I 245

F1) EFAHAETHIT Vec & OFF (2T D¢, BETF FLRADT—RERIEENFLEADT, BEETAAZLT

(S,

E2) SCK DAL ENRY ERUEAAIUT T CSB 2iLbLIFDE, EFAAERT/IF Y U EILBATREEHYET DT,

SCK="L'REITI B LEIFH I EEZHELFET . SCKDILBLEMNYITH L TIL, tessltesu ALEDR A T VT EHERLT
{EEW,

3. WRSR
a:ARI—FN5155AY9UBENRYET,

b:

CSB="H"TF ¥ vtIl,
1590995 ERYND 1690y 9L ERYET o Vb |
(B ERAHHHEM), :
CORMTHCSBIL LIFIZEDF v U EILIEFARETY

CSB &ML EIFRHLEETRAERMBLET. BRI |
11670y 3b EHNRY LI, . o :
CSB="H'T¥+¥ >/, = a . c ;
L. bRRITEEZAA BB LTLS(CSB £ 5 LITT) = IR ’
BEIF, WVARBZFEBRTEF v U ELTARETT, o

Ft=. SCKHU OV I EAALETTHF v U EILFAIEETT, Figure 47. WRSR ¥ »2)LEHE A I 2T

F1) EBFAAETHICT Vec & OFF ITF D&, BBETZ FLRADT—2RRIAEShFLEANT, BEEZAH#ZLT

{FEEW,

i¥2) SCK WAL EARYERULEAAIVS T CSB 2ibEIFdE, EERAAETIF Y UEILNFTRELRYET DT,

SCK="L"RITibLIFHZ L& HBLET, SCKOIBEEAYIZH L TIE., tessltcsn IEDR A IS VT ERERLT
&L,

4. WREN/WRDI
a:ARA—Kh 790995 ENYETCSB="H'THFrrtil, sck |8] |7] |8
b:7490v5LEIXEy > EIILTATHEE,

csB#ub LRI EpRIFENES, [ s

Figure 48. WREN/WRDI ¥ V2L EHEZ A 2 25
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BR25G128-3 Datasheet

/O FRAERRIZDLT
RELE-BEBEZRET SO, UTOAHRAEVERHITEEEZLTLEEL,

AAEVTNT YT, TLEIUERIZDOWNT
EEPROM AQEVIZTNT v T, TILEDUERZEDITBIGEIE. /432D VoL, loL [ERIC O Vil & UV EHEE
BIRLTLESLY,

. Vcec—Vowm
PU T loLm =@
Vowm £ ViLm )

1. FL7y TR
n BVee=5V, ViLe=1.5V, Vom=0.4V, lov=2mA D, DR & Y.

5-0.4
%43 ; loww | Reu EEPRVOM Ry 2 %107
[ > - Roy = 2.3[kQ)]
U "L AN

EXEH T LS G RUDETHNIE Vom £ 0.4V AT ELY
Viie(=1.5V) TOQHREL®mRELET,

_ * Viie:EEPORM D VILD ARy 4
Figure 49. JIL7 v JiEH *Vom: YA aA2D VoL DARY Y

o RAaAVD o DARY Y

F1-FIR ON/OFF B DIRENE, MREBETAHZE SO CSBRIBT TINT v TELTLEE,

2. T UER

VOHM
=P EEPROM RPD > Torw NG
| Vonm _ | ViHE
| | Vom £ VIHMm @

“HH N _l i Reo "HAD
- IOHM -

fl)Vee=5V. Vorm=Vcc-0.5V, lonm=0.4mA, ViHe=Vcex0.7V DBF, @& Y.

Figure 50. FIL& ™9 ik 5-0.5
>

PP 0.4x10°
e Rpp 211.3[kQ)]

F-Zh 5 EEPROM ICAA TN ZIESDIRIE Vike, VikeT& Y., BIERE— KA Y ET, AAIZVee/GND L)L
DREDIEEZEANT DL, FURELE-SREMENEERTEET, #IZ. 0.8Vec/0.2Vee DIRIEZA AT H &
EERAE— FILEL Y FF, Noe

FYURELEEEFEEXZRET S0, Reu. ReoDIEIXTESITKEC L, EEPROM IZAN SN BIESDIRIEE
VCe/GND LA JLDIRIBISE DTS Z E#HRLET,

(Notel) CDBSEMER A S U RIHEZEIZ Z LIEHY FHA,

3. SO BRIRESH
SOEAEVIZAKEARBEF SO B NDEBEEFHICEEEZE5EZFT ., (T—2 HAEERRMK. HOLDB &Y High-Z £T
DB, OUTPUT L6 LAY B, OUTPUT L6 TAY B, ) HNEEEFMHZ L YBRIEL TEHESEHHICIE

SO ﬁﬁ@%%@‘t;( L/T(Tféll\o ﬂ

| SO
i

iCL
w8

Figure 51. SO &7%f

4. FOEEEE
YA 2N 5EEEPROM ANEVETERBRIIGEEIRCFLVWRSIELTLESLY,
BANDERBEDENZLY ., EEPROMADt Y b7 v FIih—IL KERFEHLTEHTY,
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BR25G128-3
UN:: Pk TG
1. HAEE
internal {>¢ ) AN ,\ +
F/
s S ] >
Figure 52. SO H 1 %[ 2%
2. AAERK
cse > i
% ipterrlxal
Figure 53. CSB A S Z{HE 3
SCK el si el

Figure 54. SCK A W& {HE &

HOLDB

internal
signal

Figure 56. HOLDB A % {fi [ 1%

Figure 55. SI A 15 [@l#%

WPB

internal
signal

Figure 57. WPB A H & {HiE
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BR25G128-3 Datasheet

EIR ON/OFF B DI EEIR
1. RE NS B
CSB AV'H”, SCK., SI AAFALT ., "L"FIFHIZLTLESL, FEERMIIAADLEVTLESL,

2. ERIL EIFIEE TIFE
E B ON/OFF B§ld CSB Z"H’(=Vce)IZ L TL 2 &Ly,
CSB AVL"C. K IC [FAAZFHFRET IV T4 DHYEST, COFEFTEBRZIALLLITEE. /A XEDFEIC
KU, REME. REZAAZECIBNDADHYET, S5 ZEHLETHHICEHEER ON BFIZIE. CSB 2'H'ELT
{FZ&L, (CSBAVHYREETIE, 9 RTOANEFYUoEILLETS, )

Vce

CsB :
BV B

Figure 58. &R ON/OFF M CSB A1 224

(RULMA) CSB iiwFA Vee IZ PULLUP ShTLV5,
ER OFF BFIZBEHRAZET 10ms UEELTLES Y, COEBEFLHVWTERZIL LTSS,
IC HEBEIEN) £y FSRBEWMEENHYEFTOTITEFECLZSILY,

(ELVF) CSBixFEIR ON/OFF B’ I o T,
CDBEEIZCSB AL (T T« TIREE) L4 Y, EEPROM X/ 4 XEDSLEIZ L YiRFE., BEZIAHTD
BhrbYES,
¥CSB ANA High-Z TH, COBHIDESIZHZBENHYETOTITIELESLY,

3. ERIALLEITR BMER AT
Figure 59 IZRT & 312, RA VI B SCKAVH'DFECSB 2 BT IFTH, A5 TFAY IV TSIDREEZHFL &
ZHYEHA, CSB £iIb FIFE0D SCK UL ENAYI VST S| OREFEHAHET, REVNIBRUER
ON/OFF B§IZI&., CSB #"H' MIREEEL L TL &Ly,

SCK="H"T CSB 2 b TFIFT%H.

~

HAY EDIT YT SIOREFHEARELEL,
CSB R
; :,. 1

E/ IIhbavTy FRE— b, S| #HEHRAL,
'

SCK

I
Vo i
Vo i
H i
Vo i
L :
— 0
sl Vo H
\ i
‘.-

Figure 59. Biff2 1 =24

4. BRIAS L IFFRENERG L EE
AIC I, BEZAHABILEE LT PO.R.(Power On Rese) B FRITTHY EJ, PO.REMERIE. EEAHEIE
REEIZHYFET, PORMEKIZEIR ON BEOAHAEMT OFF BICIEEMELEEA, BIED ON BIZLLTD tr. torr.
Voot DR EZHMNBE-SNEBEMGEEE. /A XFICKYEESAATRREICESZBALNHY FT,

t tr, torr, Voot D HESE G4
Vvce > tr torr Vot
10ms LL'F 10ms Ltk 0.3V LT
torr v 100ms AT 10ms KL 0.2V LR
0 ; / * bot
: |
A

Figure 60. POR BI{ED B A =2 >4

5. {EEERENVERA LA
BEBICT—ADESHAEELELL, REZAHZMHILT 5D H LVCC(Vee-Lockout) EEETY ,
LVCC BE(Typ.=1.2V)LLF Tl&, T—HDEZTWXEITHHEWOK SITHRBRLET,
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VEW.S: | i

1.Veec / A XA IRRA VT UHIZDIVT)
BRZA AN/ A XOY—UNAD L REFHEERTAREELADYETDOT. IS EMYBRL 2HIZIC D Vee & GND
RIS NIRRT U QIR ERYFITE L E2HRBLET, ZOE. TEAETICOMELITERYFIFTLIEELY,
Ff-. HEBEDO Vee-GND RBICENA/NRRIVT U EBMYMITHZ ELHELET,

2.SCK /A4 R
SCK DiLH LAY ER(re)NREL . D OHEI—EFELD/ A XAHEELEBE. JAVYIDEY FFHICKDBEEE
RECTaREENHYET, ChEH O, SCK AAIZEYaAIy MM ARBRZABLTLWET, COERKOD
EXTUIRIEE, # 02V EBFFSINTVLWETDT, SCK AAEKIZ/ A XAREETELS THNIE., / 14 XiRMEH
0.2Vp_p LATFIZHB K SITLTLEZEL, Fiz. SCK MILE LAY BEfl(tre)ld 100ns ITFICT B L ZHEBHLET,
SIH EAYRBERIAY 100ns UL EDGEF+RIT/ A ARAEEZToTLESW, 40y I DI ENY, IETHAYEREIE
TEBREFINESLHEBELESITLTLEEL,

3.WPB/ A4 X
SAMRT—AALCRAOTY REFTH, WPB EVIZ/ A XHDRE., BEBL., EXAAEELRE Ty EIL
FTEHIBNAHBYFETDOTITEECESL, IhEH SISO, WPB AAIZIEY 2SSy MY HEEERBELTVET,
B4IZ CSB AHA. SIAH. HOLDB AAIZE L2y M Y AERIBRENEBELTLED,
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FERLDEE

BROSEHECDOWT
BRARTZDOFEEHIZEY LSIABET 22NN HY FTT, SIEGEHIERERERE LTHERICERE LSI OERIKEF
MIZAAA—FEANBZEDOHERZHEL TS0,

SRS vIZDOT
HIR/RX2—VDERFZBWNTIE, BRSA VORRIE. B VE—FORIZHEDLIIZLTLESWL, OB, 72
ANREBERETTOVRERIE. ThoAEEMTH-TH. TOALRERNRNEA—VETFOIRER/I2—(F
NEEL. BENI—2DEEBEAN VE—FVRIZKBTTATERANDTOAIIL - /A XOEYAHFFEILELTLIES
W T30 RIA2IZDO0TH, ARONFI—DUFRHEZEEL TS,

Fl. LSIOTRTOERHFICOVWTCERE— YV SY Y FInFREICaVTUYEFEATEEELIC, EFaVTUY
FADOKIE. EECAEBRINREBCAC LR EFERT AV TUYOEESSICHELRVNCLETPTHERENDS 2.
BMERELTLIESLY,

59y FEHIZDIVT
TS0 FIRFOERIFIVDIEIFEREIZENTY, RIEBRICHESZESICLTLESN, FEEEICEBERE®
ED. T30 FHFUNDTRTOHFSLT ST FUTOERIZHELHEWNKLSITLTLEELY,

T592 FRBIRE—I2D20T
IMEBT SV RERBRI IV FNHBBE. KERT IV ENRE—VEIMEBT SOV FRE—VEHBEL.
NE—VERROEND EXERICEDIBERCINMEST ISV FOBEZRILSERVESIC, £y FOEERT
1R7—RTBHEEHELFET, IMTTEHREDT SV FORBNF—VHEEFHLLEVELIFELTEEN, ¥
TV RSA UDERIE, B D E—FURITHEDHEIITLTLIEEL,

BEGEHCDINT
F—. BB EBZDEIUCHAZESNTTE, FYTRELRIZKY ., ICAEOMEFELSEE I LIZDOR
MY FET, AMFEEOHEMFZRERICESR L TOETHRELRE. 70mm x 70mm x 1.6mm 75 X TR+ D ERELE
B, WEMRE LEBOETHY.,. ChEBIIBEIEERIA AZ2XELCT S, RAAREERBERE TS, HER
FHERATIEOREKZ LT, FEBREBALGVLKLSITLTLLESLY,

HERB)EEHICDONT
COHEFETHNEZEFHFEY OBEERELI LN TETIEHETYT, ERBFHICOVWTIIRZEEOEETIZBEVLTHR
ENDBLDTY, HEEFSEENTH-THEE. BEHMEERLET,

FyvahLY RZDNT
IC AERIBERKE. SRIBABICHESATRET, BRNICS Yy ahL Y MARNDGENHYEFITDOT, ERA
TYVTBEPER. 759V RNRA—UEBOIE. SIEELISEELTLESLY,

MEMAPOBREICONT
REBEHAPTOIHEATIE., ENICRBET HAEELAHYEFITOTITETELSL,

£y FEBRTOBREICDONT

oy FERTORERIZ, 1 VD E—S D RADEBVEVIZIVTUHEERET EEIE. ICIZR FLAAMAZERNMN
HBEDT., 1 IRTLICHTHEET>TLESL, HESMKL LT, MIIBICET7T—REHEL. ERCRED
BRICIE+2 TEELCESL, Tz, BEIEBTOBREANDEREZ T HRICIEVLTEREZ OFF ICLTHhOEHKL. B
JB#OFFICLTHhALEmYSLTLIEEELY,

10. #EFES a— b EREFICTDONT

T FERICERY [ BEE. IC OREFOLETNICHMERLTLLEEN, RoOTMY M IFIEE. IC ABHET
BBRNMNHYET ., Ty HALBRRUIT SV FHE. HARICEYNASBRELTY a— FLEBRIZOVTH
BEOBNNHY ET,
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FERLDEE — #HiZE

11. READANHFDLREIZDINVT
CMOS rSUPRADMDAAFIFEEIZA VE—FVRADNEL ., AANGFEA—TUICT S ETHETEDIKEIZAY
FF, CNIZEKYVABORESY— LD pFrRIL. nFrRIL S UPAANERERELLY ., FELBRERI RN
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