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BCT2036

Low Power, Low Dropout, RF-Linear Regulators

GENERAL DESCRIPTION

The BCT2036 series low-power, low-dropout,
CMOS linear voltage regulators operate from a
1.6V to 5.5V input voltage and deliver up to
300mA output current. They are the perfect choice
for low voltage, low power applications. A low
ground current makes this part attractive for
battery operated power systems. The BCT2036
series also offer low dropout voltage to prolong
battery life in portable electronics. Systems
requiring a quiet voltage source, such as RF
applications, will benefit from the BCT2036 series
low output noise and high PSRR.

Other features include a 10nA logic-controlled
shutdown mode, short current limit and thermal
shutdown protection.

The BCT2036 has auto-discharge function to
quickly discharge VOUT in the disable status.

The BCT2036 is available in Green SOT23-3,
S0OT23-5,SC70-5, UTDFN1X1-4L packages. It
operates over an ambient temperature range of
-40°C to +85°C .

FEATURES

® | ow Dropout Voltage

® Thermal Overload Protection

® Built-In Fold Back Protection Circuit
® 20uA Low Supply Current

® 10nA Logic-Controlled Shutdown

® 1.6V to 5.5V Input Voltage Range

® Fixed Outputs of 1.2V, 1.8V, 2.8V, 3.0V,and
3.3V

® Adjustable Output from 0.8V to 5.0V

® Short Auto-Discharge Function

® 300mA Output Current

® High Output Voltage Accuracy

® Quick Start-Up Time

® -40°C to +85°C Operating Temperature Range

Available in Green SOT23-3, SOT23-5,
UTDFN1X1-4L,SC70-5 Packages.

APPLICATIONS

Cellular Telephones

Cordless Telephones

PCMCIA Cards

Modems

MP3 Player

Hand-Held Instruments

Palmtop Computers

Electronic Planners
Portable/Battery-Powered Equipment
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ORDERING INFORMATION

Order Number Vout(V) P?_Cylgzge Terr};r;irgaéure Marking QTY/Reel
BCT2036EUR12-TR 1.2 SOT23-3 -40°C to +85°C B2XX 3000
BCT2036EUR18-TR 1.8 SOT23-3 -40°C to +85°C B8XX 3000
BCT2036EUR28-TR 2.8 SOT23-3 -40°C to +85°C B8XX 3000
BCT2036EUR30-TR 3.0 SOT23-3 -40°C to +85°C BOXX 3000
BCT2036EUR33-TR 3.3 SOT23-3 -40°C to +85°C B3XX 3000
BCT2036EUK12-TR 1.2 SOT23-5 -40°C to +85°C B2XX 3000
BCT2036EUK18-TR 1.8 SOT23-5 -40°C to +85°C B8XX 3000
BCT2036EUK28-TR 2.8 SOT23-5 -40°C to +85°C B8XX 3000
BCT2036EUK30-TR 3.0 SOT23-5 -40°C to +85°C BOXX 3000
BCT2036EUK33-TR 3.3 SOT23-5 -40°C to +85°C B3XX 3000

BCT2036EUKVAD-TR ADJ SOT23-5 -40°C to +85°C BAXX 3000
BCT2036EXK12-TR 1.2 SC70-5 -40°C to +85°C B2XX 3000
BCT2036EXK18-TR 1.8 SC70-5 -40°C to +85°C B8XX 3000
BCT2036EXK28-TR 2.8 SC70-5 -40°C to +85°C B8XX 3000
BCT2036EXK30-TR 3.0 SC70-5 -40°C to +85°C BOXX 3000
BCT2036EXK33-TR 3.3 SC70-5 -40°C to +85°C B3XX 3000

BCT2036EXKVAD-TR ADJ SC70-5 -40°C to +85°C BAXX 3000
BCT2036ELS12-TR 1.2 UTDFN1x1-4L | -40°Cto +85°C B2X 10000
BCT2036ELS18-TR 1.8 UTDFN1x1-4L | -40°Cto +85°C B8X 10000
BCT2036ELS28-TR 2.8 UTDFN1x1-4L | -40°Cto +85°C B3X 10000
BCT2036ELS30-TR 3.0 UTDFN1x1-4L | -40°Cto +85°C BOX 10000
BCT2036ELS33-TR 3.3 UTDFN1x1-4L | -40°Cto +85°C B3X 10000

Note:

"B" in Marking is product short code for BCT2036

"XX" or "X" in Marking will be appeared as the batch code.
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ABSOLUTE MAXIMUM RATINGS

INTO GND.cooviiiiiiiiie e -0.3Vto 6.0V

Output Short-Circuit Duration..............ccccceveeriicneeennn. Infinite
ENTOGND....oiiiii e -0.3Vto 6.0V
OUT,BP/FB to GND.........ceveeriirarrennn. -0.3V to (VIN +0.3V)
Power Dissipation, Pb@Ta=25"C

SOT23-3. ettt 0.42W
SOT23-5. e 0.48W
SCT0-5. s 0.38W
UTDFNIXL-AL oo, 0.45W
Package Thermal Resistance

SOT23-3n ittt 300°C/W
SOT23-5, BJAcciiaeiiiiiiiiee et 260°C/W
SCT0-5, DA eeeeeieariarieaierieaiesesee e aree e seeeneeseenes 330C/WwW

UTDFNIXLI-4L. oo 280 C/W
JuNCtioN TEMPETALUIe........evverrieeiiiie e 150C
Storage Temperature Range....................... -65C to 150°C
Lead Temperature (Soldering, 10 SEC).........ccevvvnee. 260C

ESD Susceptibility

HBM. o e 4000V
IMIMLL s 400V

RECOMMENDED OPERATING
CONDITIONS

OVERSTRESS CAUTION

Stresses beyond those listed under “Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any
other conditions beyond those indicated in the operational
sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device

reliability.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged by ESD if you don’t
pay attention to ESD protection. Broadchip recommends
that all integrated circuits be handled with appropriate
precautions. Failure to observe proper handling and
installation procedures can cause damage. ESD damage
can range from subtle performance degradation to
complete device failure. Precision integrated circuits may
be more susceptible to damage because very small
parametric changes could cause the device not to meet its
published specifications.

DISCLAIMER

Broadchip reserves the right to make any change in circuit
design, specification or other related things if necessary
without notice at any time. Please contact Broadchip sales
office to get the latest datasheet.

Operating Voltage Range..........coccoeevrnevvecennicnnnn, 1.6V to 5.5V
Operating Temperature Range ..........ccceeeevrervnen -40°C to +85C
REV2.0
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PIN CONFIGURATION

(TOP VIEW) (TOP VIEW) (TOP VIEW)
GND [T © N [1]° 5 ] out — —T
< < IN 14,7 . “3I|EN
> > ' L N !
g 3 I IN  GND | 2 g /,’ \\
Z Z << 02
® ® oo o
ouT[2 EN [3 7| BP/FB AN
|: : :l OUT |11 21| GND
SOT23-3 SOT23-5/SC70-5 UTDFN1x1-4L
PIN DESCRIPTION
PIN
UTDFN | SOT23-5 NAME FUNCTION
SOT23-3
1X1-4L | SC70-5
1 5 2 OUT | Regulator Output.
2 2 1 GND | Ground.
Enable Pin. This pin has an internal pull-down resistor.
3 3 - EN A logic low reduces the supply current to less than
1pA.Connect to IN for normal operation.
4 1 3 N Regulator Input. Supply voltage can range from 1.6V to
5.5V. Bypass with a 1uF capacitor to GND.
Reference-Noise Bypass Pin (fixed voltage version only).
Bp Bypass with a low-leakage 0.01uyF ceramic capacitor for
reduced noise at the output. The capacitor is recommended
. 4 ) to be placed very close to the pin for high PSRR.
Adjustable Voltage Version Only. This is used to set the output
FB voltage of the device.
0 i i Exposed| The exposed pad should be connected to a large ground plane,
Pad | to maximize thermal performance.
REV2.0
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ELECTRICAL CHARACTERISTICS

(Vin= Vournominany 0.5V or 1.6V, whichever is greater, Full = -40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS TEMP | MIN TYP | MAX | UNITS
Input Voltage Vin +25°C 1.6 55 Y
Output Voltage Accuracy lour = 0.1mA +25C | -2.5 +2.5 %
Feedback Voltage Ves lour = 0.1mA, BCT2036-ADJ +25°C | 0.78 0.8 0.82 \%
Maximum Output Current (1) +25°C | 300 mA
Current Limit lLm +25°C 360 560 mA
Ground Pin Current lo No Load, Ven = Vin +25C 20 26 HA
1.2V <Vour<1.8V | +25C 590 800
1.8V <Vour <2.5V | +25C 320 420
Dropout Voltage (2) Vbrop lour = 300mMA mV
2.5V £ Vour <3.0V | +25C 215 280
3.0V £Vour <3.6V | +25C 190 250
AV Vin = 1.6V or (Vour + 1.8V S Vour 3.3V | +25C 0.01 0.06
Line Regulation —1— | 0.5V)t05.5Y, Vour < 1.8V of Vour %IV
AV XV - +25C 0.01 0.1
lour = 1A >33V
Load Regulation AVour lour = 0.1mA to 300mA +25°C 12 40 mV
Short Current Limit IsHorT Vour = 0V +25°C 200 mA
CBp = OHF, lour = 30mA,
f=217Hz +25°C 80
COUT = lIJF, V|N: 28V,
Vour = 1.8V,
f = 1kHz +25C 70
. . i AVrippLe = 0.2Vp.p
Power Supply Rejection Ratio PSRR dB
Cgp = OOlIJF, IOUT: 30mA,
f=217Hz +25°C 82
COUT = lIJF, V|N: 28V,
Vour = 1.8V,
f=1kHz +25°C 75
AVwippie = 0.2Vp.p
Cgp = OpF, f = 10Hz to lour = OMA | +25°C 70
100kHz,Cour = 1pF,
Vin= 2.8V, Vour = 1.8V lour = 30mA| +25C 100
Output Voltage Noise en MUVRMs
CBp = 0.0lplF, f =10Hz to lout = OmA +25°C 25
100kHZ, CQUT = 1|JF.
Vin= 2.8V, Vour =1.8V lour = 30mA| +25TC 65
Output  Voltage Temperature| AV
P g P —2 | s =0.1mA Full 30 ppM/C
Coefficient (3) AT, xVour
REV2.0
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ELECTRICAL CHARACTERISTICS (continued)

(Vin= Vournominany 0.5V or 1.6V, whichever is greater, Full = -40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS TEMP | MIN [ TYP | MAX | UNITS
SHUTDOWN
Vi Full 15
EN Input Threshold Viy=1.6V to 5.5V \
V||_ Full 0.4
lgH Ven = 5.5V Full 0.8 2
EN Input Bias Current HA
lgL Ven = oV Full 0.01 1
Shutdown Supply Current IsHpn Ven = 0V Full 0.01 1 pA
Start-Up Time @ tstr Cour = 1uF, No Load, Cgp = OpF +25C 30 S
Ron of Discharge MOSFET Vin = 4.0V, Vey = 0V +25C 50 Q
THERMAL PROTECTION
Thermal Shutdown
Tshon 140 C
Temperature
Thermal Shutdown Hysteresis ATsrpn 15 C

NOTES:

1. Maximum output current is affected by the PCB layout, size of metal trace, the thermal conduction path between metal layers,

ambient temperature and the other environment factors of system. Attention should be paid to the dropout voltage when VIN <

VOUT + VDROP.

2. The dropout voltage is defined as VIN - VOUT, when VOUT is 100mV below the value of VOUT.

3. Output voltage temperature coefficient is defined as the worst-case voltage change divided by the total temperature range.

4, Time needed for VOUT to reach 90% of final value.
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TYPICAL APPLICATION CIRCUIT

INPUT INPUT
16Vto 55V 1 5 ouTPUT 16Vto 55V 3 ) OUTPUT
o—_T_— IN VOUT o—_T_— IN VOUT —_T_—o
Cin Cour Cin Cour
I 1uF I 1uF I 1uF I 1uF
= BCT2036 = = BCT2036 =
ON o—1en 4
“Lorr Gnp BP Cor GND
2J=_ I 0.01uF 1J=_
SOT23-5/SC70-5 SOT23-3
INPUT
l"é'f,UT OuTPUT 1.6V to 5.5V OuTPUT
6Vto55vV 1 N VOUT 5 - - 1 N VOUT 5 i o
I Cin Cout Cn Cour
1uF 1uF 1uF 1uF
l ! 5CT2086 l v l BCT2036 l
ADJ
<R1
ON 3 EN 4 ON 0—3 EN FB 4
o— "1
TL_orr anp BP Cor TLorr GND {
2L I 0.01uF 2| 2R2
= = 4
SOT23-5/SC70-5 SOT23-5/SC70-5

Calculate the value for R1 using the following equation:

R, =R, x| Your 3
0.8V

NOTES: Choose R2 = 160kQ to maintain a 5yA minimum load.

REV2.0
www.broadchip.com

Copyright © BROADCHIP TECHNOLOGY CO., LTD



http://www.broadchip.com/

[ 74

BCT2036

Low Power, Low Dropout
RF-Linear Regulators

TYPICAL PERFORMANCE CHARACTERISTICS

Ven= VN, Cin= 1uF, Cout= 1pF, Cgp = OLF ,Ta= +25°C, unless otherwise noted.

Output Voltage vs. Input Voltage

Output Voltage vs. Input Voltage

4 4
3.5 3.5
S 3 S 3
592.5 592'5
S 2
s 15 51>
5 1 — 5 1
3 loyr=0.1MA 3 loyr=0.1MA
0.5 / Vosr=1.8V 0.5 / Vor=3.3V ]
0 ; ; ; 0 ; ; ;
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Input Voltage (V) Input Voltage (V)
Supply Pin Current vs. Input Voltage Supply Pin Current vs.Input Voltage
30 30
~ ~ 25 ~
< 25 3 //\
220 = 20
; : /
5 15 ::;: 15
2 : [
g 10 ; 10
g ¢ lour=0mA g 5 lour=0mA
@ Vour=1.8V » Vour=3.3V
0 - - 0 - -
00 10 2.0 3.0 40 50 6.0 00 1.0 20 3.0 40 50 6.0
Input Voltage (V) Input Voltage (V)
Dropout Voltage vs. Output Current Dropout Voltage vs. Output Current
400 r r 400 . .
350  Vou=18V 350 4 Vours33V
£ 300 Z 300
o 250 ~ o 250
& P &
= 200 = 200
° ” ©
S ” s
% 150 /, % 150 —
g 100 § 100 ——
o 50 e 50
0 0 |
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current (mA) Output Current (mA)
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ven= VN, Cin= 1uF, Cout= 1pF, Cgp = OLF ,Ta= +25°C, unless otherwise noted.

Output Voltage vs. Output Current

Output Voltage vs. Output Current

2 4
3.5
2 1.6 g 3
812 1 V=28V $2° T v, =a3v
£ Vour=1.8V ‘—>; 2 Vgu=3.3V
2 0.8 5 15
H 2
3 0.4 g !
0.5
0 0
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Output Current (mA) Output Current (mA)
Ground Pin Current vs. Output Current Ground Pin Current vs. Output Current
200 T T 200 T T
= V| =2.8V ] = Vy=4.3V ]
< 160 +~ N < 160 — N
2 Vour=1.8V // 3 Vour=3.3V /’
g 120 /l g 120 7
3 3
£ 80 £ 80
a a
R [
(=] o
& - & d
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current (mA) Output Current (mA)
Power Supply Rejection Ratio vs. Frequency Power Supply Rejection Ratio vs. Frequency
100 T 100 T
80 L'-'-E“ | Cgp=0.01uF 50 FE==— e Cp=0.01uF
N Bl
~ k ~
: A ‘\\ : - N1
~ N ~ -~
-4 N\ 4 )
£ 40 T ERN N £ 40 |— _ =
2 Vin=2.8V Cgp=0uF £ Vin=4.3V Cgp=0UF i
20 lour=30mA 0 | lour=30mA
Vour=1.8V Vour=3.3V
0 : 0 !
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency (KHz) Frequency (KHz)
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ven= VN, Cin= 1uF, Cout= 1pF, Cgp = OLF ,Ta= +25°C, unless otherwise noted.

Output Voltage vs. Temperature

Output Voltage vs. Temperature

1.810 e 3.315 T
V)\=2.3V V,=3.8V
~ 1807 F i =0.1mA ~ 331 oy =0.1mA
2 Vo yr=1.8V Z V,yr=3.3V
out—+- | L] out—2-
§° 1.804 | /, Eo 3.307 —~
s s pad
> 1.801 > 3.303 /
g / g /
O© 1.798 /’ © 3.299 /
1.795 3.295
-40 -15 10 35 60 85 -40 -15 10 35 60 85
Temperature ('C) Temperature ('C)
Start up from EN (Vour=1.8V) Start up from EN (Vour=3.3V)
] T o T
< 2
S =X
=3 <
Ven < Ven
[EEY N
VﬂllT S VOIIT S
o =
V|N=2.8V < V|N=4.3V <
IOUT=OmA IOUT=OmA
Time 20us/div Time 20us/div
Shutdown from EN (Vour=1.8V) Shutdown from EN (Vour=3.3V)
[T 1 U ¥
VEN
VEN g 2
o =
< <
Vourr VOUT
[EEN N
< <
2 =3
V|N=2.8V < V|N=4.3V <
IOUT=OmA IOUT=0mA
Time 40us/div Time 40us/div
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ven= VN, Cin= 1uF, Cout= 1pF, Cgp = OLF ,Ta= +25°C, unless otherwise noted.

Line Transient Response (Vouyr=1.8V)

Line Transient Response (Vour=3.3V)

] T U I
= =
= <
= V|N =
g g
Vour 3 Vour 3
V =2.8Vt03.8V | < V =43Vto5.3V | <
IN o IN o
_ < _ <
IOUT—3OmA IOUT—3OmA
Time 40us/div Time 40us/div
Load Transient Response (Vour=1.8V) Load Transient Response (Vour=3.3V)
v ¥ 7 T
= e —— =
o o
o o
. 3 ‘ 3
= =
| H Q 1 H o
lout : = lout =
Vour 8 Vour S
_ ls) _ o
VIN_2'8V 2 VIN—4.3V 3
IOUT=1mA to 300mA g IOUT=1mA to 300mA g
Time 100us/div Time 100us/div
Load Transient Response (Vour=1.8V) Load Transient Response (Vour=3.3V)
U T U T
sttty + [P Ratid NebaPi, +
‘ > | ; =
lOUT | meomamssam e s o lout =
b < <
Vour S Vour a
= 3 =
VIN 2.8V < VIN 4.3V 3
_ S _ S
IOUT—SOmA to 100mA = IOUT—SOmA to 100mA =
Time 100us/div Time 100us/div
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PACKAGE OUTLINE DIMENSIONS

SOT23-3
. S il
[ -
o oz
| B {
T 1 1
l { ,
= = = g = s
. |
' + l
' 3
—
e _ € ||
="
[ =+ \
Tl W
r N
%
7 |
Dimensions In Millimeters
Symbol -
Min Max
A 2.82 3.02
e 0.95(BSC)
b 0.28 0.45
B 1.50 1.70
Bl 2.75 3.05
C 1.05 1.15
C1 0.03 0.15
Cc2 0.12 0.23
L 0.35 0.55
0 0° 8°
SOT23-3 Surface Mount Package
REV2.0
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SOT23-5
H

1
—

OO =

— -

]
| 0 —]

— |
b
A ]
P L % "
]
£
Dimensions In Millimeters
Symbol -
Min Max
A 1.05 1.15
Al 0.03 0.15
B 15 1.7
b 0.28 0.45
C 2.75 3.05
D 2.82 3.02
e 0.95(BSC)
H 0.12 0.23
L 0.35 0.55

SOT23-5 Surface Mount Package
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SC70-5
— | ,&H
= T
B I ! _-I '-\E___
AT AT AT —)
e A — =
‘ | A
- =T 7 —
. ' Ul
i b __’__J 0. 20
1
[ e == oy SRS ey
| T
I._ L L= JI
svmbol Dimensions In Millimeters
y Min. Max.
A 0.900 1.100
Al 0.000 0.100
A2 0.900 1.000
b 0.150 0.350
[o 0.110 0.175
D 2.000 2.200
E 1.150 1.350
E1 2.150 2.450
e 0.650 TYP.
el 1.200 | 1.400
L 0.525 REF.
L1 0.260 0.460
8 0° 8°
SC70-5 Surface Mount Package
REV2.0
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UTDFN1x1-4L

-l

[ —

TOP VIEW

b \Pmalln

- i

BOTTOM VIEW

<
1 ~
T
SIDE VIEW
Dimensions In Millimeters
Symbol -
Min Max
A 0.335 0.405
Al 0.000 0.050
A2 0.100 REF
D 0.950 1.050
D1 0.450 0.550
E 0.950 1.050
E1l 0.450 0.550
K 0.195 REF
b 0.175 0.275
e 0.575 0.675
L 0.200 0.300
UTDFN1x1-4L Surface Mount Package
REV2.0
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LAND PATTERN DATA

SOT23-5
I"— 1,90 —-—I | ) ——
I O I T ].:_ N L
e '_C',._.'._u
o 2,7 2,7
e S
& ™,
/ '
|II i
0 T R S S s
\ / T
o = s — — 085
|I -
III
T RN
J-}I;/ .\\
s F____‘T——- Soider Mosk Opening
1,05 '-l
_______.!__ Pad Geometry
\‘ 0,07 —| L‘ ,’;
\ Al Around //
HH..___ ___..-*';
RECOMMENDED PCB LAYOUT PATTERN (Unit: mm)
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SOT23-3
0.95
I_ 5 _I i
1 | I
- 1 = 2.4
1 | I
1 I
|
0. 76— -—+—1t-H——
1 I
0.65-4+ ;o |
— .
RECOMMENDED PCB LAYOUT PATTERN (Unit: mm)
SC70-5
065
|
|
B O
- - 1.9
0_175 - - —
1 |
0_4—1—4——‘ ‘
b
RECOMMENDED PCB LAYOUT PATTERN (Unit: mm)
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UTDFN1x1-4L

ok
e

/< 0.4
4 (24
\%“d

‘ 0. 94ﬂ

RECOMMENDED PCB LAYOUT PATTERN (Unit: mm)

<

_

vy
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