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Thank you for purchasing of Align products. Please read the manual carefully before
installing and be sure to retain the manual for future reference. Specifications,
contents of parts and availability are subject to change, ALIGN RC is not responsible
forinadvertent errors in this publications.
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1. IMPORTANT WARNINGS EEER

+ Read through the manuals of all power devices and aircraft instruction, double confirm the
power configuration is rational before using the ESC.

» Make sure all wires and connections are well insulated before connecting the ESC to related
electronic devices, for example: if any short circuit may burn or damage the ESC. For ESC
input/output wire or connectors soldering, make sure to use a soldering iron with sufficient
power. For any poor connction may cause unpredictable damage or out of control issue to your
devices, so ensure all devices are well connected before using the unit.

Never locked the motor up during high-speed rotation, otherwise the ESC may get serious
damaged and may also result in motor damaged. (Note: Make sure to move the throttle stick to
the bottom position or disconnect the battery immediately if the motor locked up.)

Never use the unitin the extremely hot weather or continue to use it when it gets really hot.
Because high temperature will activate the ESC thermal protection or even damage your ESC.
- Always disconnect and remove batteries after usage or flight, for ESC may continue spinning
and consume current if it's still connected to battery. The battery may be completely
discharged and even broke down if ESC is connected to a battery for a long period of time but
not under well operation.

L

L]

- ERIRERESE  ARASESSDORMLRRTERAE  BREDNEESE  BE2EHIANBDE
ESHEERY  RRAMRRRRE -

- WA REBEARITER Eﬁﬁﬂhiﬁﬁﬁ_' ﬂﬁﬁﬁfﬁﬁﬂﬂlﬂ?ﬂﬁl#ﬁﬁﬁﬁ Eﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁ
 BBLFAERE AT | SWH REIIEES 06\ D ﬁﬂ*ﬂﬁﬂﬁ%ﬁﬁ AREREF
%%%%?WEEEM&?TE&“EEEH‘E I@ﬁlﬁﬁiﬁﬁﬁﬁﬂiﬁh‘ﬁ FEREEARERAMRTR

- ERBEREAARD  MORNEESY TARTRARBNBIXLATEGVGENE - WABERE
BUGEES  BUABBAEE @ AERET0 -

- DERAREBREREERRPAESDEANBZZESTNSVEELRNBR TERARAER - B8
MEREENEEEEERE  REGHRERMERSE -

- ERTERE fﬂEﬁ%ﬂ%ﬂﬁﬂﬂ]ﬂﬁ&BﬂjﬁE > WA ARETG - ﬁﬁ‘]ﬁﬁ%ﬁﬁﬁi%ﬁﬁﬁ!ﬂ%ﬁg!ﬂ * 38
BRAYHENGER EREHEZEEN  THRRERZNE  EMB A TNAMAIR BB L RAM -

2. FEATURES ERKE

+ High performance microprocessor for excellent motor speed-governing and super soft start-
up.

- Microprocessor powered by independent DC regulator has better anti-interference
performance, which greatly reduces the risk of losing control.

+ DEO (Driving Efficiency Optimization) Technology adopted greatly improves throttle response
& driving efficiency, reduces ESC temperature.

+ New switch-mode BEC with adjustable output voltage ranges from 5V to 8V and
continuous/peak current of 10A/25A.

- BEC is separated from other circuits of the ESC, it may keep normal output even when MOSFET
board of the ESC is burnt or breakdown.

- Multiple flight modes: Fixed-wing, Helicopter (Linear Throttle), Helicopter (EIf Governor) ,
Helicopter (Store Governor).

+ New governor program with adjustable governor parameter P/l brings excellent speed-
governing function, keep the propeller revs stability when the load changes dramatically.

Data logging records the standardized RPM, minimum voltage and maximum temperature of
the flight.

- "Auto restart function" can manually interrupt the auto rotation and quickly restart the motor to
avoid crashes caused by incorrect operations.




+ Independent output port for RPM (that is: motor speed) signals. «- Separate programming port
for ESC parameter setup through ALIGN ASBOX Multifunction Programmer.

- Allow for data checking, ESC programming, speed curve checking, and firmware upgrade
online. (ALIGN ASBOX Multifunction Programmer )

+ Multiple protections like start-up protection, ESC thermal protection, capacitor thermal
protection, over-current protection, overload protection, and throttle signal loss protection.
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3. SPECIFICATIONS ERRE

gﬂgﬁel RCE-BL80ABrushless ESC
Main Applications For 450-500 Class Helicopter (Propeller: 380~470mm)
BAEE 450-500R ME ELFHE (2258 : 380~470mm)
Input Voltage 3~65 LiPo Battery /11.1V~22.2V
BARE 3~6SEMMm11.1v=-22.2V
%‘:Q,E‘f%eg%c””e”t 80A/ 100A
Switch-mode, 5V~8V Adjustable Voltage
BEC Voltage (Step: 0.1V),10A/ 25A Cont./Peak Current
BECH 1 HIFI MEBEC - G WESV~8VI

(HEBERTO0.1V)  BHEBRFE0A - RE25A

‘ . White/Red/Black: Throttle Signal Wire ; Red/Brown:
Throttle Signal/BEC Output Wire/ | BEC Output Wire ; Yellow: RPM Signal Transmission

RPM Signal Transmission Wire Wire
i PI{E S/BECHS th &/RPMIE 3t B Ia iR B -R=-ERA/BFENRR : 4 - F_2RAK/BECHILM .
W e RARPM{EHE @&
Size/Weight
RS 70x38.2x20.4mm /[ 97g
Ssgarate Programming Port For connecting ALIGN ASBOX Multifunction Programmer.
EREARMHNE R EIZEALIGN ASBOXZB B ER




4. USERGUIDE {FARES

I.Connections EERTEE

Motor
B E

RPM Signal Wire(Yellow): plug it into the RPM input channel on the flybarless system. (This
wire can provide RPM signal data when using external speed-governing device.

e BEC Output Wire (Red/Brown): plug it into the battery channel or any unoccupied channel on
the receiver. (For better BEC power supply, we recommend plugging this wire into the battery
channel or any unoccupied channel on FBL system if the FBL system is permitted.)

@ Throttle Signal Wire (White/Red/Black): plug it into the throttle channel on the receiver or the
corresponding channel on the FBL system, For which channel you should plug it in, it depends
on what kind of receiver and FBL system you use. The White wire is for transmitting throttle

signals, the Red & Black cables are parallely connected in the BEC output wire, which means
BEC voltage output wire and ground cable.
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The motor rotates in different direction with different brand
Diagram 2 ESCs. If the wrong rotating direction happens, there are two
2 ways to adjust it :

1.Please switch any two cables to make the motor rotates in
right direction and follow the instruction in Diagram 2.

2.Please refer to page 6 on the manual, change " #14 Motor
Rotation" settings in ALIGN ASBOX Multifunction
Programmer to correct the motor rotation direction.
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| Il.Throttle Range Calibration HPYTRRERERZE

fi* CAUTION
L3N H OB
1.The default throttle range of this ESC is from 1100 us to 1940 s, so you

need to re-calibrate the throttle range on the first time you use this ESC
or after you replace the transmitter.

2.During the ESC/Radio calibration, please set the throttle curve to
NORMAL and ensure the corresponding throttle amounts to the
maximum throttle endpoint and the minimum throttle endpoint on your
transmitter are respectively 100% and 0%.

1A B ZEBOBPITEEEBARERI00us~1940s, EERNERMRBRBAETER
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2T HPITIRRAENT - 4G WY E ANORMAL » WL FEfR EiZ F BWPIm S I
BYHPYE R100% - SHBPI&H 5% 218 60 B PIE R0 %

Turn on the “ Connectthe ESCto a E 5 seconds later, the motor ﬂ
transmitter and battery.pThe motor will will emit two short beeps
move the throttle emit” 123" indicating indicating the maximum throttle
stick to the top —» the ESC is powered on  —| position has been successfully
position. normally. calibrated and accepted.
BRI E 28 - 4GPy Rl EEIS R - MRS HFR5W > MEFLW-R-"UEN
TEBSE "M23"RTE - REMUBER T ROBMPERGEAERD
Move the throttle stick ﬂ E E
to the bottom position. 1 The ESC will keep A long beep represents
59_;130”"_ t'?“g? at?"“ﬂtf:theep beeping indicating the system is well done,
p Wil emit indicating the p| number of LiPo cells p| ready to fly.
minimum throttle position you have plugged in. %E;&“ME:—EEEEE
4B Doen Actopiad. BERENEBES - R REERSLRE - RIS
Ha P EAT HER B {E » 61 R hCell®y
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5.ESC & ASBOX MULTIFUNCTION PROGRAMMER SETTING
RBISHRIFRALIGN ASBOX SIBEER S BEE

ILESC & ALIGN ASBOX MULTIFUNCTION PROGRAMMER WIRING DIAGRAM
M X B HALIGN ASBOX SHEREEERTEE

RCE-BL80A Brushless ESC
RCE-BLBOAERI B iER

ALIGN ASBOX
MULTIFUNCTION PROGRAMMER
ALIGN ASBOX ZINEERER




Apply another three-pin wire (with JR male connectors at both ends for connecting ESC
and Multifunction Programmer. Plug the three-pin wire into ESC "-+P" port, and also plug
into multifunction programmer "ESC" port.

ERFNA=EHEEER (MHAJRAMA) EETRWIF"+P'H=HENSDELCOEREARHRERR
EIREE"ESC I = & 18

IILESC & ALIGN ASBOX MULTIFUNCTION PROGRAMMER PARAMETER SET UP
RIS ESFHAALIGN ASBOX SINEREES MR EL R

“ Press "OK" button to q q
Please refer to above start connecting ALIGN Press "ITEM" button
diagram for ALIGN ASBOX Multifunction to review parameter
ASBOX Multifunction p Programmer and ESC, p| settings; press
Programmer, ESC and then the screen will "VALUE" button to
battery wiring show "The current change parameter
connection. firmware version" after value(s).
f;_ﬁ;ﬁ%%ﬁfﬁgg& successful connection. I TEM S BN S WO
. 2 $2"OK"§#lEIEALIGN ASBOX ' #"VALUE"
8 ARmNTEAR SR EARERIBE o
%ﬂ-ﬁﬁ%ﬁim&ﬁﬂimﬁﬁﬁ

After changing " " Disconnect ALIGN
parameter value(s), E’rfgjie:%ﬁe?uttcn ASBOX Multifunction
press "OK" button to parameter settings or Programmer and ESC,
—» save modified settings. [—P g —»| as well as disconnect

exit the setup page.
R BE E e o RITEM SR SRR S E?ﬁf%ﬁ;?ma
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A\ CAUTION
JANE 3

After parameter adjustment, make sure to re-power the ESC again, or the
new parameter settings won't be activated.

BUEESHREER  MANERIVMEFHAE  FOSPREBETTER -

RCE-BL80A brushless ESC can be set up by ALIGN ASBOX Multifunction Programmer.
RCE-BLBOAMR IEBZTBBALIGNASBOX BIEEREREASYEE

Please scan QR code for ALIGN website start
downloading for more information:
http://'www.align.com.tw/download-en/asbox/

BB HQR Code IS5 HMWIS T WAEREEM ¢
http://iwww.align.com.tw/download-en/asbox/




6. ALIGN ASBOX MULTIFUNCTION PROGRAMMER PROGRAMMABLE ITEM LIST
ALIGN ASBOX ZINHEERESSHRER

I.General Settings —faiee
. ; i *HelicnpterLinear He!iﬂ'ﬂpter He"cﬂpterStﬂre
1 ggggude g&’ggg Throttle Mode Elf Governor Mode | Governor Mode
‘HAREINED SARNEBEERY |HARBEEEST
LiPo Cells *Auto Calculation -
2 | msmsceln ansE el
3 Voltage Cutoff Type *Soft Cutoff Hard Cutoff
EBERESTD il BB 1) B
Cutoff Voltage Disabled =
4| EmRREME 8888 2.8V~3.8V
BEC Voltage =
5 BEC ﬁtﬂﬂ& 5.0V~8.0V
g | Start-up Time 45~25s
B EhoEM 4¥)~250
*Default Setting * HEFEWRE
ll.Advanced Seetings S P B
Governor Parameter P
7 0~9
EESHP
Governor Parameter |
8 | zmew 0~9
9 Auto Restart Time 0s~90s
38 e S R B0 ) 0#~90#0
10 Restart Acceleration Time 15~3s
19 e B2 7 I B N0 ERE 1Y) 1#~330
11 Brake Type *Brake Disabled| Normal Brake | Proportional | Reverse Brake
=g " =i g b 1 ) 88 RERlE
12 | rEEgoree 0~100%
Timing ® o
14 Motor Rotation Ccw *CCW
WEHD IE# ‘R
15 Active Free Whell *Enable Disabled
B8R “BA RN BHE

*Default Setting *HEEEE




7.ALIGNASBOX MULTIFUNCTION PROGRAMMER EXPLANATIONS FOR PROGRAMMABLE ITEMS
ALIGN ASBOX SR EES B RRB

1.Flight Mode:

1.1 Airplane Fixed Wing : The motor will start up when the throttle amount reaches 5% or more.
There is no soft start-up, the motor responds to the throttle increase rapidly.

1.2 Helicopter (Linear Throttle) mode : The motor will start up in a soft way with the throttle
(from 0 to 100%) acceleration time is fixed to 3.5 seconds. The motor will accelerate to
completes the target rev standardization.

1.3 Helicopter (EIf Governor) mode : the motor will start up when the throttle amount reaches
40% or more, it will start up in a very soft way. And it will complete the speed
standardization and enter the speed-governing operation in the preset start-up time. In this
mode, the motor will standardize its speed every time it starts up. Due to different
discharge rates/capabilities of different batteries, the RPM you standardize each time may
be a little different. In consequence, at the same throttle amount, the RPM may be a bit
different when using different batteries.

1.4 Heli Governor Store mode : Helicopter (Store Governor) mode : the motor will start up
when the throttle amount reaches 40% or more. It will also start up in a very soft way. And
will also complete the speed standardization and enter the speed-governing operationin
the preset start-up time. In this mode, the motor will only standardize its speed at first time
when it starts up. When performing RPM standardization for the first time, we recommend
using a fully-charged battery with good discharge capability. After the RPM standardization,
while you change another battery to fly your aircraft, at the same throttle amount, the RPM
will always be the same as the RPM of the first flight. Here we suggest pilots take the

"Governor Store” mode as their first option.

About RPM Standardization :

|. The motor will enter the soft start-up when user switches the throttle amount from 0 to 40% or
above (50% throttle is recommended). The pitch of main blades should be 0 degree during
the soft start-up process, the RPM standardization completes when the soft start-up ends,
and the ESC enters the speed-governing state. In "Helicopter (Store Governor)" mode, if
user wants to re-standardize the speed, he needs to set the flight mode to "Helicopter (EIf

Governor)"and save this mode first, and then reset the flight mode back to "Helicopter
(Store Governor)", then the ESC will re-standardize the motor speed when the motor
rotates for the first time after the ESC is re-powered on.

Il. For ensuring the speed-governing effect, we recommend setting the throttle amount to 90%
or below in both speed-governing modes for Helicopter (Store Governor) & Helicopter (EIf
Governor), so there will be sufficient compensation to maintain the consistency of the RPM.
We recommend replacing the motor or adjusting the gear ratio if the expected RPM still
cannot be reached when the throttle amount exceeds 90%.

(Note: You need to re-standardize the RPM after replacing the motor, blades, main frame or
adjusting the gear ratio.)

I1l. Heli Store Governor mode : if you fly your aircraft with another battery pack that has poor
discharge capability after the RPM standardization (with a pack which has good discharge
capability), the pack has poor discharge capability may be damaged potentially.

2. LiPoCells : It can be set as auto or manual calculation. For auto calculation, the ESC will
automatically calculate the number of LiPo cells you have plugged in as per "3.7V/Cell" rule, if
"Auto Calc." is selected. Oruser can set this item manually.

3. Voltage Cutoff Mode : If soft mode is selected, the ESC will gradually reduce the output to
50% of the full power in 3 seconds after the voltage cutoff protection is activated. When hard
mode is selected, it will immediately cut off all the output.

4, Cutoff Voltage : From 2.8V to 3.8V (customized). Default value: 3.0V




5. BEC Voltage : From 5V to 8V (Adjustable)in 0.1V (Increments). Default value:

6. Start up Time : From 4s to 25s (Adjustable) in 1s (Increments). Default value: 15s. (Note: It
only available in Helicopter (EIf Governor) mode and Heli Governor Store mode function.)

7. Governor Parameter P : Control the ESC maintaining the stability of the current motor speed.

8. Governor Parameter| : Control the dynamic response. The ESC will automatically
supplement based on the governor parameter | value while the actual motor speed is under
expectation. The supplement may be too much if the value is set too big; on the contrast, the
supplement may be insufficient if the value is too small.

9. Auto Restart Time : The ESC will cut off its output when the throttle amount goes between
25% and 40%. If the throttle amount is set to be more than 40% within preset time period (0-
90s), the motor will rapidly start up and accelerate to the speed (in the programmed Restart
Acceleration Time) corresponds to the specific throttle amount, complete the shutdown and
restart up . If you move the throttle stick to over 40% beyond the preset time period, the ESC
will activate the soft start-up process. (Note: This function won't be activated unless the
throttle amount is lower than 25% and it only effects in “Helicopter (Store Governor) and

Helicopter (EIf Governor)” mode.)

10. Restart Acceleration Time : 1-3s (adjustable), 0.5s (step), 1.5s (default). Control the time
the motor will take to restart and accelerate to the full speed. (This function is only activated in
"Helicopter Governor Elf/Store" mode)

11. Brake Type :

11.1. Proportional Brake : the brake force is related to the position of the throttle stick.
Maximum brake force refers to the force when the throttle stick is located at the top
position. The throttle range on the transmitter is between 20% and 0%, the
corresponding brake force is between 0 and 100%.

11.2. Reverse Brake : After activating this option, the RPM signal wire will turn into a reverse
signal wire (the signal range will be the same as the throttle range). After assigna
channel for reverse brake on transmitter, the reverse brake will be activated when the
reverse signal value goes more than 20%. When ESC power on at the first time, the
reverse signal must be lower than 20% signal, 0% - 100% throttle corresponds to "CW" ;
when the reverse signal goes more than 20%, the motor will stop spinning CW (and then
spin CCW); at this time, 0-100% throttle corresponds to “CCW" . During the flight,
either RPM signal or throttle signal loss will activate the throttle signal loss protection.

12. Brake Force : 0-100% (adjustable), 1% (step), 0 (default). (Note: this function only activated
in "Mormal Brake" mode.)

13. Timing : 0-30°(adjustable), 1°(step), 15°(default).

14. Motor Rotation : CW/CCW. User can adjust this function through ALIGN ASBOX
Multifunction Programmer.

15. Con. Freewheel : In "Fixed Wing" mode or "Helicopter (Linear Throttle)" mode, user can set
the function to "Enabled"” or "Disabled". This function has been fixed to "Enabled" in
"Helicopter (Store Governor) and Helicopter (Elf Governor)" mode. To activate this function
can support better throttle linearity.
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8. DATACHECKING CONNECTIONS R ERBRTEEM

The ESC will record the standardized RPM, minimum voltage, maximum current and maximum
temperatures of the flight but won't save these data, so you need to keep the ESC on if you want to
check the information of the flight.
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Follow above “

instruction to connect
ALIGN ASBOX

q Press "R/P" hlutt-:mq

Press "OK" button to connect
ALIGN ASBOX Multifunction to view over all
Programmer to the ESC. "The flight information on

Multifunction current firmware version™ will the ESC.
Programmerto a — show on screen for successful | ..o icmens
battery and ESC. ; #"R/P"§E 0 ) A

é connection. R 55 28 1T AR
BrE TSR EERR BOK"SE IR RALIGN ASBOX £ 10

HERRTEMEA MR B SRR S - MBI

ALIGN ASBOX £ Ih8El8
#AT Bl RE

TR ¢ G 5 5 5 88 b 1
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Notes:
1.you can only check the standardized RPM in "Heli Store Governor" mode, the record

won't disappear after you turn off the ESC.

2.The recorded revs are electric revs. If the electric RPM is R, then the actual rev of the
main blades =R +Motor Poles +2 +Gear Ratio xThrottle Amount (%).
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9. NORMAL START-UP PROCESS EXER#ARE

Turn on the “

Connect the q

The ESC willq

Along beep “

transmitter, and ESC to a battery. keep beeping represents
then move the The motor will emit " indicating the system is well
throttle stick to F123" indicating number of LiPo done, ready to
the bottom the ESC is | cells you have :
position. E& powered on plugged in. B éﬁﬂﬂj—ﬂﬂ_ﬂl
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10. EXPLANATIONS FOR WARNING TONES ET SR

1. Input voltage is abnormal: The ESC will measure the input voltage the moment whenit’ s

powered on. The motor will keep beeping “BB, BB, BB”

(the interval between two BBs is 1

second) when the input voltage is beyond the normal range.The warning tone won’ t stop until
the voltage turns normal.
2. Throttle signal loss protection is activated:The motor will beep “B-, B-, B-" (the interval
between two B-s is 2 seconds) when the ESC doesn’ tdetect any throttle signal.
3. Throttle stick is not at the bottom position:The motor will beep "B-B-B-B-B-" when the throttle
stick is not moved to the bottom position.

4. Throttle range is too narrow:The motor will beep "B-B-B-B-B-"

when the throttle range you set

is too narrow (when designing this ESC, it requires that the entire throttle range you set cannot
be less than 50% of the whole throttle range available on the transmitter.) The warning tone

indicates the throttle range you set is void and you need to set it again.
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11. EXPLANATIONS FOR MULTIPLE PROTECTIONS Hfh{RMEINAEREA

1. Start-up Protection : The ESC will monitor the motor speed during the start-up process. When the
speed stops increasing or the speed increase is not stable enough, the ESC will
take it as a start-up failure. At that time, if the throttle amount is less than 15%,
the ESC will automatically try to restart it up. If the throttle amount is more than
15%, you need to move the throttle stick back to the bottom position and then
restart up the ESC. (User may meet this problem due to poor connection, poor
disconnection between the ESC and motor wires, or propellers are blocked, etc.)

2. ESC Thermal Protection : The ESC will gradually reduce the output value but will not cut it off
completely when the ESC temperature goes above 110°C. To ensure the
motor can still get power supply and will not crash, so the maximum
output reduction is about 50% of the full power. The ESC will gradually
resume to its maximum power after the temperature cools down. In
addition, the ESC temperature cannot exceed 70°C while power on, or it
cannot be started up. (Above all, this is the way how soft cutoff mode
does to the ESC, but it will cut off the power immediately in hard cutoff
mode on the other hand.)

3. Capacitor Thermal Protection : The ESC will activate this protection when the operating

temperature of capacitors goes over 130°C. It protects capacitors in
the same way as the ESC thermal protection does to the ESC.

4. Loss throttle signal protection is activated : When the ESC loss throttle signal for over 0.25
second, it will cut off the output immediately to avoid
any unexpected damaged due to the high-speed
propeller rotation. The ESC will resume the
corresponding output after signals turns to normal.

5. Overload Protection : The ESC will cut off the power/output or automatically restart itself when the
load suddenly increases too much. (Normally, the overload protection will be
activated when propellers are blocked.)

6. Over-current Protection : The ESC will cut off the power when the instant current value goes over
300A. (This protection may be activated caused by the burnt motor).
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