ROHM Datasheet

SEMICONDUCTOR

AR7 T

B/ 14X BHAHERE)
Rail-to-Rail AtH3 CMOS AR7 >

TLR2374FV-LB
= HEERKE
AEGIEEERETE~RAT-Z 0 IDEMTY, B AAF Ty FERE: 1.5 mV (Max)
ho7F)r—vaveklT, THEASNBHEIC B ANBEHEEEEE
RELEATY, f=1kHz: 25 nV/NHz (Typ)
AHGE. Rail-to-Rail AHAD CMOS A X7 T%. 1 f=10 kHz: 12 nVAHz (Typ)
Fy T4 EREELIE/ Y v Y IC T HEEE m EAIA DB RE: Vss ~ Voo
WENAV ~ 16V L, EADA Ty FEE, & B ARNAT 2B 2.5 pA (Typ)
/AR, MBEANNATRER, BLHABHENLED B HAEG (Vour=0.5V): 22 mA (Typ)
BEEE D2k, Ny TYBHIRELE LY T THR u EJM’EE-E;JE%EE%EEI
ELTWES, HER: 40V ~ 160V
B 20V ~ +8.0V
®%E B EjERE -40°C ~ +125°C
mE/ (X o o
B Rail-to-Rail A A Ny r—o W (Typ) x D (Typ) x H (Max)
B BEEESEEENEL SSOP-B14 5.0 mm x 6.4 mm x 1.35 mm
B SHAEEEIREN
A&
W EREER
mEEE TS
/Ny T ERENREER
mERBRETT
B ADC EBEE, Ny 777V
B T+ A4 — FigIER
B RIEIENEER
EXT7 T r—a VEIR
RF = 10 kQ
AN
Vop = +2.5V
Rin=100 Q
Rp
Vin Vour Vour = — R_ Vin
IN
777 Vss=-25V
OB : L) IVEEMME LI-FHEEBER OMBMRFE I L THYFLA
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[ :I 2 -IN1 REAT 1
N1 [2] A A 13]-IN4 3 +IN1 EREEAS 1
+IN1 E E +IN4 4 VDD EER
VDD [4] 11]vss 5 +IN2 FERIEASD 2
6 -IN2 REEAH 2
+IN2[5]— 10| +IN3
[r T :l 7 ouT2 HAh2
N2 [6] in \f j -IN3 8 ouT3 H 3
ouT2[7] '8]ouTs 9 N3 REEAS 3
10 +IN3 EREEAN 3
11 VSS BERIVSIIVE
12 +IN4 EREEA S 4
13 -IN4 REEA S 4
14 OoUT4 Hh4
A=A

VDD D ¢ |

Iref

+IN |—+
AMP —1 Jour

vss [ ] .

(Note) #& CHIZRIL#RKTY .

&0y B

1. AMP:
Rail-to-Rail # 1 7OEHREZFA NN RV, ABHRENBRBZHAFHATLRA D TARTT IOy,

2. lref:
ARTUOTHEET 2-HITREBELEEEREZRHBTEI0 VY,
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#x R KER(Ta = 25 °C)

IH H k=) E % By
EREE (Voo - Vss) Vs 18 \Y,
AHBFEE (+IN, -IN) Vi (Vss-0.3) ~ (Vss+ 18) v
ATIHFER (+IN, -IN) I 10 mA
EEESERE Tjmax 150 °C
REFREERH Tstg -55 ~ +150 °C

EE L MEERUVHEREGEEAL EORNBEREREBAIGEF., FEELIRBCEITEESHYET. F. Ya—FE—FLLFF—TUE
— R BEREZRETEF A, BEBRKEREZEBRADLSURKE—FABEESAIEE. ca— G EMBHNLTREIREELTIEITS

&5 TREBBLLET,

B2 REEAMEELBRAALSHIHEAZIAET L., FYTRELRICKY, ICAKODEEEBILSEIZLITODENYET, REIEAHEELRE
ABBERERY A XEXRELT D, RAARBEEARZAE< TS, RRREFEATILE, REEANEEEZBALVL SRERICCRE S

LY,
B i (Note 1)
e EMEHU(Typ) e
5H S B E AR (Note 3 ‘ 4 BEARNoe ) B
SSOP-B14
Ty oL ar—FERERBER Bua 159.6 92.8 °C/W
Dy ar—I\yh—U FERIDEESEE/ NS A — 45 (Note 2) Wir 13 9 °C/W
(Note 1) JESD51-2A(Still-Air) [ 51,
(Note 2) ¥ 9 avhibi\yyr—2 (E—ILRES) EEADLDETOREE/ NS A—4,
(Note 3) JESD51-3 |2 #4iL L 1= AR £ .
(Note 4) JESD51-7 IZ#4iL L 1= AR £ .
BIEE MR EiR# ER~Ti&
12 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1/BE8 (Fm@) #HE
fENN = fRsEE
EESURFNRE—Y
rEms L EEg | O
HIE E AR iR EiRTi&
42 FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt
1/EB (Fm@) #HE 2fEH. 3B (RBE) #E 4fEE (M) %S
fE = HREE R\ —> tHERE |/ —> tHERE
RES Y FRE—> , ,
EEAI AR 70 uym | 742 mm0O (EEAH) | 35um | 742 mmO (EEAF) | 70 ym
HEREMERY
H H k=1 =/ B =N BAr
HER 4.0 5.0 16.0
TBIREE (Vo - Vss) Vs \Y;
W EIR 2.0 25 +8.0
BERE Topr -40 +25 +125 °C
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BIHREYE FICTEEOLLEY Vs=5V,Vss=0V, Vicu=2.5V, RL =10 kQ to Vicm, Ta = 25 °C)

) HIRE .
EE Hok=1 - B LS
=/ ZAE =K
- 0.01 0.60 No load, #ExHEZRE
ABhA 7€y FERE \Y mV -
= © ] ] 150 No load, #xHEZE,
) Ta=-40°C ~ +125°C
AR+ Tty FEE . No load, #xEZREE,
SErnoh AVio/AT - 0.2 7.0 WVIC | 102 4050 ~ 2198 oC
AQhA 7€y FER lio - 0 - pA fExtERE
ARNRNATRER I - 25 - pA #ExHERE
RIAEA HEEEEEH VicMRr 0 - 5 \Y, Vss ~ Vop
- 4.5 6.8 No load, G=0dB
Tk | mA
EIEAE A o ] ] ; No load, G = 0 dB,
Ta=-40°C ~ +125°C
- 20 100 IL=1mA, Von = Vop - Vout
H A EE High V mV
= g on ) i 150 IL. =1 mA, Von = Vbb - Vour,
Ta=-40°C ~ +125°C
- 20 100 IL=1mA
HAEE Low VoL mV
] ] 150 IL=1mA,
Ta=-40°C ~ +125°C
H Ay —RXEjfiNote 1) low - 22 - mA Voutr =Vop- 0.5V, #xt{ERS
HAL 2y EifiNee D loL - 22 - mA Vour=Vss + 0.5V, #xi{ERED
82 110 - -
AiRIBEERE Av dB
80 - - Ta=-40°C ~ +125°C
FEEHIETE GBW - 5 - MHz G =40dB, CL.=25pF
LR 8 - 65 - deg | G=40dB,CL=25pF
RIBEEREL CMRR 70 90 - dB -
BEREEREL PSRR 70 90 - dB -
ZJ—L—Fk SR - 3 - Vips | CL=50 pF
- 25 - f=1kHz
ANBEHEEETE Vn nV/NHz
- 12 - f=10 kHz
EERAREER + 8 THD+N - 0.001 - % Vour = 2.5 Vp-p, f =1 kHz
FyoRtEIL— 3y cs - 100 - dB ANBE

(Note 1) ZIRIRIE T TIZ IC DHFREAEZERL. HNERMBEREL T,
HAOEFEERMICERT HE. RRICED ICHBDORELRO-OHAERENELT HEELNHYET,
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BT —4
(BET—%)Vss=0V

6.0 6.0
Vs|= 16
> Ta=+125°C |/ > | \
3=
< Ta = 425 C // < —
a=+257
E 50 L / E 5.0
- / -— -
5 45 T el S 45 —
S // S
= | S T Vs=4V
5 40 Tal= 40 ° 540
® a=- ®
3.5 35
3.0 3.0
4 5 6 7 8 9 10 11 12 13 14 15 16 -50 -25 0 25 50 75 100 125 150
Supply Voltage: Vg [V] Ambient Temperature: Ta [°C]
Figure 1 ERRER vs BRET Figure 2. BIRRER vs AE
50 50
45 45
40 40
= 2 35
E® Ta = +125°C E
5 30 / 5 30
> >
5 - al
(=] =
T Ta =+4259C T ]
;:fv 20 % 20
o o
g 15 > 15 —
3 S 2
5 10 Ta =|-40/°C 5 10
o @]
5 5
0 0
4 5 6 7 8 9 10 11 12 13 14 15 16 -50 -25 0 25 50 75 100 125 150
Supply Voltage: Vg [V] Ambient Temperature: Ta [°C]
Figure 3. HAEE Highvs BREE Figure 4. HAEE High vs [RE
(IL=1mA) (Vs=5V,IL=1mA)

(Note) LD T—HIERERMAY L TILOAEETHY . RIATHLOTREHY FHA,
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BET—42 — HE
(BZT—4)Vss=0V

50 50
45 45
40 40
< Ta = 4125/|°C
2 % JaEI S R
—_ ____,__/ ‘—'J
S 30 > 30
S S
o
3% Ta=+25/°C 3%
g 20 & 20
ke k=) L—
2 15 2 15 [—
3 3
g 10 Ta =-40/°C g 10
5 5
0 0
4 5 6 7 8 9 10 11 12 13 14 15 16 -50 -25 0 25 50 75 100 125 150
Supply Voltage: Vg [V] Ambient Temperature: Ta [°C]
Figure 5. HAAEE Lowvs ERERE Figure 6. HHAAEE Low vs [BE
(IL=1mA) (Vs=5V,IL=1mA)
100 80
90
— 7740 70
80 \ o Ta + 40 °C
< 70 Ta = +25|°C <
= \4 \ E Ta = +25 °C
5 60 5 50
= Ta=+25°C |\ 2
g 50 g 40
5 ——— \ 3 / / Ta = +125 °C
g 40 = 30
5 \ () /
s 30 N 5 /
s N\ E =
2 20 3 ///
>
3 \\
10 10 /
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Voltage: Vqyr [V] Output Voltage: Vgyr [V]
Figure 7. AV —REfR vs HHOERE Figure 8. AL VU & vs HAERE
(Vs=5V) (Vs=5V)

(Note) LRDT—% EREMAY L TILOAEETHY. RIATHLOTEHY FEA,
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BET—42 — HE
(BZT—4)Vss=0V

500 500
400 400
300 300
S = 200
>& 200 >3 "
100 2100 B
> Ta=+25°C > \ | Ve=5V
8 0 \~7 % 0 — \
£-100 / 2100 [—
% Tal= -40 °C YT E —
&£ -200 - . $-200 \
“6 Ta=+125°C '6 Vs =16V
5-300 5-300
Q. Q.
[ c
~-400 —-400
-500 -500
4 5 6 7 8 9 10 11 12 13 14 15 16 -50 -25 0 25 50 75 100 125 150
Supply Voltage: Vg [V] Ambient Temperature: Ta [°C]
Figure 9. AAA 7ty FEE vs ERERE Figure 10. AAA 7ty +FEE vs BE
500 160
Tg=+25°C_ [ T——
400 i =
o ——— 150
300 —
Ta =|-40 °Ci~_|| | Ta = +125 °C| D140
S 200 >
= < 130
2 100 z = Ta=-40°C T
S o - o 120 —
B // & 4ﬁ:?:-—1———‘
S p— - —
< -100 S 110 |
= > 7 R \
o / - 7d Ta=+25/°C
£ -200 c Ta = 4125/°C
o 100
5 -300 @
o o
c = 90
-400 <
-500 80
-1 0 1 2 3 4 5 6 4 5 6 7 8 9 10 11 12 13 14 15 16
Input Common-mode Voltage: V,qy [V] Supply Voltage: Vg [V]
Figure 11. AAA 7ty +FEE vs BHAHERE Figure 12. XIRIEEEFIF vs BIREX
(Vs =5V) (RL= 10 kQ)

(Note) LRDT—% EREFMAY L TILOAEETHY. RIATHLOTEHY FEA,
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BET—42 — HE
(BZT—4)Vss=0V

160 160
150 @140
) i
140 120
= 2 Ta =|-40[°C
< 130 S 100 Ta=+25"°C
= ~ Vs|= 16 = ——
s e —
@120 T T 80 ] B
> V=5V . = Ta = 4125°C
S 2
= 110 — & 60
'S — — ] ®
5100 7 B 40
e Vs =4V £
o c
2 90 S 20
- £
o
80 O 0
-50 -25 0 25 50 75 100 125 150 4 5 6 7 8 9 10 11 12 13 14 15 16
Ambient Temperature: Ta [°C] Supply Voltage: Vg [V]
Figure 13. XIRIGEEFI#F vs BE Figure 14. RIMBESK XL vs BRERE
160 200
D140 g%
14 ~ 160
o
Z120 o
® Vs 7 16V ¥ 140
5 ~
£100 i 2120
o X L —
5 80 - 100
3] / 5 —
S Vs =5V 2 80
o 60 / )
o Vs =4V @
3 > 60
S 40 2
£
£ 20 g 20
€ /S
O o “ 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Ambient Temperature: Ta [°C] Ambient Temperature: Ta [°C]
Figure 15. RIHE{ESREL vs BE Figure 16. BIREEXMREL vs BE
(Note) LREBDT—ARIEIREBMLEY U TILOBEETHY . RIATHELDOTHHY FEA.
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BET—42 — HE
(BZT—4)Vss=0V

10 200
¥
9 =
%l75
8 —
=150
— 7 =
g / %1
= 6 3
o / 9
E 5 / %100 \
5 >
o 4 / 3 75
8 S
§ s : \
= / o 50 N
g 2 / o
1 é_ 25
_/ g —
0 0
0 25 50 75 100 125 150 10 100 1000 10000 100000
Ambient Temperature: Ta [°C] Frequency: f [Hz]
Figure 17. AF7/3A4 7 A B vs BE Figure 18. ANMBE#HEEEZE vs FIEH
(Vs =5V) (Vs =5V)
5 5
Fall Fall
R E— — 4 \
o) aul 7 — T
= —| T
Z. /// RiS: g'
x 3 i = 3 \
@ @
g n Rise
m ..
@ g
z 2 g 2
Q
g 5
%)
1 1
0 0
4 5 6 7 8 9 10 11 12 13 14 15 16 -50 -25 0 25 50 75 100 125 150
Supply Voltage: Vg [V] Ambient Temperature: Ta [°C]
Figure 19. XJL—L—t vs BREE Figure 20. XJL—L—t vs BE
(Vs=5V)

(Note) LRBDT—HIEFRBMWAY L TILOAEETHY. RIATH1OTEHYELA,
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T4

e

(BET—%)Vss=0V

Gain Bandwidth Product: GBW [MHZz]

Voltage Gain: G [dB]

10
9 \\
8 \\
. N
RN N Vs =16 V
sEHV
5 7\ \\
VsS4V
4 \\\
~
3
2
1
0
-50 -25 0 25 50 75 100 125 150
Ambient Temperature: Ta [°C]
Figure 21. FISHIHIETE vs BE
80 -~ 180
Phase
60 \ 135
40 90
A TN I
Gain \
20 45
\ \
0 10?2 108 104 10° 108 107 0

Frequency: f [Hz]

Figure 23. BIEFI#G - 11 vs IR
(Vs =5V)

Phase 6 [deg]

90
80
70
2 60 \
=) \
[«n)
g % N
<
< 40 AN
= \
3
2 30 \
<
o
20 \
10 \
0
10 100 1000
Load Capacitance: C, [pF]
Figure 22. IR vs BHB=E
(Vs =5V, RF =10 kQ, G =40 dB)
18
12
6 CL =330 pF /\
o
S,
Q0 b
£ CL = 100 pF
O]
%-6
3 CL=0pF \
>
-12
-18
102 10° 10* 10° 10¢ 107

Frequency: f [Hz]

Figure 24. BEFISF vs EEH
(Vs=5V,G=0dB, Vin =180 mVprp)

(Note) LRDT—% EREFMAY L TILOAEETHY. RIATHLOTEHY FEA,
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b5 FA B R 51

ORILT—Po+07

S
T
<

o]

—O Vour

ViNo———+

7
Vss

Figure 25. RILT— T+ AJEE

O RERtZ MR B
Re
NN
Rin
VINO ANV

Figure 26. R ¥xtEigE &

O ¥k R EniBiE [ %
Rin Re
JT AN AN
Vob
= P
——O Vour
vno—+
7
Vss

Figure 27. 3R ExHENEE] E&

ANBEEZZEDFEFEFHALET,
FRT7TOBANER., BEHAEROE-ORE LT
HABEZHERTEEY,
HABERFRRXEBYET,

Vour = Vin

RERIBIEEIRISIANEEZ Rn & Re TRESEEFIRF
THEIEL. MEREGLE-EEZHALET,

HABERFRKXELY FT,
F
Vour = —5—Vin
Riy

ABNERIE RN ERY FT,

FFREIBERIRRIIANEEZEZ RN & RFTRED
BEFGTHEIELEEEZHALES,
FAEEANEBELRLTY,

HABEFRRKXELY FT,
Rp

Vour = (1 + R_) Vin
IN

AFERBIART O TOANEIREL D=0,
BANERERRETEET,
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A H 7 &4 (=] 2%
InFES InFRM U558 R &R 2 il [2] B8 (]
1 OUT1 _o|
7 OoUT2 "
8 ouUT3 tH 785 @
14 OoUT4 _‘
2 -IN1
3 +IN1
5 +IN2
6 -IN2 s
9 N3 A RimF
10 +IN3
12 +IN4
13 -IN4
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ERLEDOIE

BERO#FREREIZDONT
BRIV ZOFEGITEY LSIVHWIRT 2BNAHY I, SEGHIRARERL L THEICERE LS| OERIEF
BICEAF—FEANDLGEDHRERBL TS ZEL,

EBRSA4 IZDNT

BN —2DHEFZBSWTIE, ERS A VOEBKRIE, B VE—FVRICHESZESIZLTLEEWL, Y59V F3
AVIZDWNTH, RO EZ—UHRHEEBELTLESWL, Ff-, LSIOTRTOERFFICODVTER-—-F5H Y
FKisFRIZarvToHERBATIEELIZ, ERa VT U FERAOKE. BETEEERTARISZIELEFART S
AVTUOYOEBEEICHEGRVW I EET D THEDS A, EHERELTLEELY,

590 FEEIIZDONT
TS50 FInFOERMIEIVLHESEMERREBIZCEVNTEH, RIEBHRICHESLSICLTLESL, FLERICEBERE®
SO, 500 FIHFUNDTRTOHENRT SO FUTOERIZHESHWLNESICLTLEEL,

559y FEE/R2—2I2D0\T

IMEB YT SOV RERBRITVUENHBIIGE. RERITIVENRE—2EIMEST SO RING—VIEnBEL.
NE—UBRBOERS ERERICEIBEELZILNMEE ISV FOEREELSERNELSIC, £y FOEEST
1ET7—RTBHIEEHBLET, MITHRDT SO FOBKNNEI—23FEBLEVWESEELTLEE N, ¥
SOVRSAUDERE, B4 UVE—FURIZHEBESIIZLTLESLY,

HEHIERHIZONT
HEFEZGTRESNDEET IC OHEE - BEZRIEAELES . -, FRHEFEIMFETRESNSZTEBDNE
HTICBVTOAMRESLET,

Swiahly MMIDLT
IC AERRIBEREE L. BRIRARICHRERERET. BEMNICT Y 1LY FARNEBENHY EFIT DT, ERAD
TYVTBECER. 7592 FNNA—VEBOIE, SIZERLISEELTLESL,

2y FERTOBREIZDOINT

Yy FERTOREBERIZ, 1 VE— 4V RDOEWNEFIZCO YT UoHEEET H1B8(E. ICIZR LRI EZEAL
HBEDT, 1 TRTLIHTHREZT TS, BHERMKEL T, MNAIRICET—REHEL. EfRCRED
BIZIE+R TEELLESL, £z REIETOARE~DEREZT IRICIINTERZ OFF ICLTHALERKEL. BiR
#OFFIZLTALEmYSLTLEELY,

MFHE a—kEBREREICONT

T FERICIMYFF L. ICOEEPHMETNICHIEELTL SN, BoTRYFF=HE. ICHEET S
BNLHYET, £z, HALERRVYI SV Y FHE. HARBICEYMAAZBTELTYa—FLESEIZOVWTHH
BOBNADRHY FT,

READANHFOUREIZDINT

CMOS +S Y PRADANFEREIZA VE—F VRN EL ARNmFEA—TUIZFT 5 L THEFEDIREIZLRY
F9, CNICEKYRBOBES —FDp FrRIL. nFrRILESUORANERBKELLTY ., FELERERMNR
NFET, £ BELTEICEY ., BENDEEZTHENHYFET, Ko T. RERAOHFIFFICHEHEELTS =D
NTWLEWRY ., BEYRER. :E: LRI IOV FIZERT D& 5ITL TS,
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ERLDIE — HE

10.

11.

FHANMWFITONT
KICIFE/ ULy ICTHY., ERFHICEFIRDOIOOP+7AYL—aré, PEREZEALTHLET,
COPRBLEERFONEBLTPNEESH BRI, REOFERFIERINAET,
FZIE, TROLSIZ, BHREFSUVSRANHFEERESIATNSES.
OfEHTIL. GND> (iF A)DE, F5 2P X2 (NPN)TIE GND > (i F B)DB, P-NEANFELF I+ —FK
ELTEMELETSS
OFfz. FT YD XA (NPN)TIL. GND > (IfiF B)DBF, BIRDFES A A — FLEHET HMMORFDO N EIC
FOTHEDNPN rSUORANBELET,
ICDHEEL, FERFEIEMBERICK > THARMICTEET, FERFHIMET S LICK Y. BARBEDO TS £S5
EFRIL. BEE. VOOTEBEORRELLZYEBET, LEA>T, ABAHFIC GND(P £EiR)&k YVIEWEEFE
MTEL5E, FERFIPBETILES5BFEVAZLBEVESTRITEFELTLES L, 7TUSr—2 3 VIZEBVWCE
BHF EBHFEENFEICLE 2156, ABERELIRFEEBETIAEENADY FT, HIZE. MiFTarTY
HIZBRNFr— O Sn-RET, BRFEFMNAGND 12 3— FENEBELHETYT, -, BRIFEFEIIZERG
LEDFAF—FH LLIFEHF EBRIHEFBICNAINRADEA A —RZBATEHEE#HELET,

\ B \ [ F5222% (NPN) |
HwFA 1B

P . ( c B S
e 1l E
] @ i P’ MFN

i FERT e
A #iF - X

2 P %A
J—GND

= FERF Jf_ GND
Figure 28. £/ 1) 2w ¥ IC #&&Hl

N_..

3

HFERF

2SIwY - AVTUYORBEERICOINT

MIFATOHIT, 539V - AVTUYEFERTSEE. ERNMTRICEZAMBEDNET. RUEBELZE

CEPRENEILEZRDIA. ERERELTLEELY,
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