TURNIGY Manual for Brushless Motor Speed Controller

Thank you for purchasing our Electronic Speed Controllar {ESC). High power systams for RC model can be very dangerous; we
strongly suggest you read this manual carafully. We have no controi over the comect use, installation, application, or

i ance of pur products, no lahility shall be d nor ptad for any d ges, losses or costs rasultlng from the use
of tha product. Any claims arising from the operating, fallure or malfunctioning etc. will ba denied. We assume no liability for
persanal injury, proparty damage or consequential loss rasulting from our product or pur worh hip. As far as is legally

permitted, the obligaticn to tion is limited to the invoice amount of the affacted product.

Features:

*  Lithium battery Balance Discharge Monitoring and Protecting {BOMP) Design, monitors i real tme the discharge voltage of
each lithwm {Li-ion/Li-paly} cell in a battery pack. Don't worry about the over discharge protlem again, your Jithium battery pachk wil
have a much longer life (Remark: This BDMP function |3 ONLY available for "SENTRY™ saties ESC)

*  Extreme low resistance, high current endurance,
*  Fuli protection features Low-voltage cutoff protection { Ovec-heat protection { Throttle signal lost protection
+  Dstartup modes Nommal / Soft / Super-Soft, can be used for both fixed-wing alreraft or helicopler madels
+  Throttle range can be configured, fully compatible with all kinds of available transmitters.
*  Smooth and accurste speed control, excellent throttle Ingarty,
*  Microprocassor uses separate voltage regulator IC (except PULSAR-6A and PULSAR-104j, with high anti-jamming capability
¢ Supports up 1o, 210000 RPM (2 poles), 70000 RPM (6 poles). 35000 RPM (12 poles) motors,
*  The program card is a very small device which can be purchased additionally for easy programming the ESC in the field.
*  With & program card, you can activate the music playing function of ESC, and thare are 15 songs can be selected
[ ]
PLLUSH Series
Class Model Cont. Rurst REC BEC -Eltery Cell User Balance | Weight Sire
Current| Current | Meode |Output| [isgn | NiMH | Programm-| Discharge L*W*H
(=Tds) Li-poly| NiCd ahle Pratection
SA  [PLUSH6 &4 84 | Linear |SVAE| 2 56 | Avalable | N/ b 24%12%
104 |PLUSH-10 104 124 | Lincar [SVi2A| 2.4 | 512 | Avalable NiA 9 27417
12A PLIJSH-12 124 154 Linear | V1A | 2-4 5-12 | Avalable NA 12 32*24*3
PLUSI-I2E 124 154 | Linear [SV/2A| 2.4 | 512 | Avalabie NiA Lig 12024019
18A  |PLUSH-18 184 I2A Lingar | SV/2A| 24 512 1 Available NiA 19 45%24%| |
258 PLUSH-25 254 354 | Linewr | 5¥W:2A] 2.4 511 | Available Mid 2128 45%14*1 |
PLUSH-25-0FTOQ 54 I5A N/A | WA | 24 | 512 | Available NiA 21 4542411
f3r PLLUSH 30 A 404 Lappgs | SVTA L 2.4 5-12 | Avawlabi A 25 45%24%1 1
40A PLUSH-40 A4 =M e NIA i5g S32H*]2
PLUSH40-OPTO 404 S84 /A N/ A 26 5-18 | Avalahle N/A 32 S5428%] |
oua |PLUSH-60 604 80A | Switch | SV3A| 2.6 | 518 | Available NiA &0p H*31* 14
PLUSH-61- QP f0A BOA ILEAY NiA 2-6 3-18 | Avalable NiA 54 To*31*13
aon  |PLUSHEO BOA 1004 | Switch | WA | 2.6 | 518 | Avalable N/A 62g 31414
PLUSH-EO-CPTO 80 A 14 MNiA NiA 2-6 5-18 | Avalable NIA RL TO*31*13
SENTRY Serles
Clasy Maode! Cont, Buarst BEC BEC Battery Cell User Balance | Weight Skze
Current| Corrent| Mode |Output| Ei-ipn | Niv(H | Programm-| Discharge L*W*H
=105} Li-paly| NiCd able Prutection
|8A |SENTRY-lR 18A 2A Lincar | 5¥W/2A| 2-4 512 | Avalable | Available 2dg 45426*11
25A  |SFNTRY-25 254 A5A Lincar | S¥W/2A | 2-4 512 | Avalable | Available 27 45%26%12
A |SENTRY-30 Mra 404 Lincar | 5Vi2A | 24 512 | Avalable |' Availabie 29 45%26%12
404  [SFNTRY40 40A 55A Switch | 3%/3A ] 2-6 518 | Avalable | Available 4{mr 55%28%15
6in ISENTRY-60 H0A B0A | Switch | 5Vi3A | 2-6 5-18 | Available | Availabl 65g 70*31*14
804  |[SENTRY-30 HUA 100A | Switch | 5V:3A | 26 5-18 | Avalable | Awvailable 67 FO*31*14
BASIC Series
Claas Model Cont. Barst | BEC | BEC | Ranery Cell User Balance | Weight Size
Current| Current| Mode | Output| Licion | NiMH | Fregramm-| Discharge L*WH
104} Lipoly| NiCd sble | Protection
|84  |BASIC-1R 154 22A Linear | W24 | 2-4 5-12 | Avalable | Availsbie 24z 45%26*11
25A  |BASIC-2S 25A A Linear [ S¥/2A | 2.4 512 | Avallable | Avaiable 27g 45%26%12
BEC Qutpat Capability Linear Made BEC(5V/24) Switch Mode BEC(5V/34)
25 Li-Paiy 35 Li-Pol 45 Li-Poly 58 Li-Poly 25 — 45 Li-Poly 58 Li-Poly
Standard micro servos(Max ) 3 4 k) 2 3 4
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Lifo battery

Brake Seftings: Brake Enabled / Brake Disabled, default 1s Brake Disabled
Battery Typa: Lixx(Li-ion or Li-poly) f Ni-xx{NiMh ar Nigd), defaultis Lo,

Low Voltage Protection Mode{Cutoff Mode): Reduce / Culoff Qutput Powsr, default 1s Reduce the cutput power gradually.

Low VoIt Pratectlon Threshold{Cutoff Thrsshold} Low f Medn.lm.f ngh dafault is Medium.

* When NOT using balance disch itering and pr ion (i.e. Do Not plug the balance charge connector
inle the balance discharge protectmg socket on ESC, i this case | the ESC onty monitors the voltage of wheole battery pack )

1} For Li-xx battery. number of battary calls are calculatad automatlcally. low [ medium / fugh cutoff vollage for each cell are
2.6V12 85Wf3.1V For example: 3 cells Li-Poly, when medium cutafl voltage 1s set, the cutoff voltage is. 2.85°3=8.55V.

2} For Niexx battery, low f mesom ¢ high cutoff \c'0|[dg{:.'5 are 1%/45%/50% of the startup voltage (i.e. the iniial voltage of
baktery pack), and 0% means kow voltage cutoff function is disabled. For example: 10 cells NIMH battery, fully charged
voll.age is 1 44‘10 14 4, when ‘medium” cutoff voltage 15 set, the cutoff voltage s 1 14 4*45%=5 5V,

+  Whanusing t ing and protecting functien i e Plug the balance charge connector on battery pack
into the balance discharge protectlng socket on ESC. in this case the ESC monltors not only the voltage of whole battery pack
but also the voltage of each cell} For Li-xx battery, low / madium J high cut off voltage for each cedl are. 2 6V/2.85V/3 TV. When
the voltage of any cell in battery pack 15 lower than the cutoff threshold, the protecting program is activated

5 Startup Mode: Normal /Sofl /Super-sef, default iz Normal startup.

Nammal 1s good for fixed-wing aircraft. Soft and Super-sofl are good for helicopters. The nitial speed of soft / super-sofl made is very
stow, 1 secand (soft startup) / 2 seconds {super-soft startup) from startup to full speed. But if throttie 15 closed (throttle stick 15 moved 1o
bottorm} and opened again (throttle shck is moved upwards) within 3 seconds after tha first startup, the restart will be tempocarily
changed to normal mode to get rid of the chances of crash caused by slow throttie rasponse in aevobatic fy.

6§ Timing: Low/Medium { High, defaultis Low.

In normal cases, low biming can be used for most molors But for high efficiency, we recommend the Low timing for 2 poles motor and

Medium timing for 6 poles and abave, For higher speed, High tming can be chosen

Aftor you changing the timing setting, pleass test your RC model on ground firstiyl

bW

Some high KV out-runner motars have very spacial configuration, the space between each alnico is very large, and lots of ESCs can't drive
these motors After updabng the program, our ESCs have very good compatibility with them. But some RC fans still hava saveral questions
aboul the programmable value for some special motors. So we just give some suggestions as follows:

- --——____Programmable Vaius Suggestion Timing Startup Mode
Motor TT—
General n-runner motor 1 blow Usually, arcraft nses “normal” starup mode
General out-runnet Moter Low or Medium helicopter uses “supear-soft” startup mode
Align 420LF (Made in TAIWAN, gul-runner) High (MUST)

i 450TH (Made in TAIWAN, out-runner) Low _ Soft (MUST)

Flease start up the ESC in the following sequence

1. Move the throtlle stick to bottom position and then switch on the transmitter.

2. Connect battery pack to ESC, the ESC begins the seli-lest process, a spacal tone *

21237 15 emitted, which means the voltage of

battery pack is in normal range, and then N “beep” tunes will be emitted, means the quantity of lithium battery cells Finally a long
"beep——-" tone will ba emitted, which means self-test is OK, the aircrafthelicopter 1s ready to go fiying
+  |fnplhing is happened, please check the battery pack and all the connections;
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Alert
1

¢ Ifaspecaltone" - 56715715 ermifted after 2 beep tones (“beep-beep-"), means the ESC has entered the program made, 1.e the
throttle channel of your transmrlter s reversed, please set it comectly,

¢ If a very rapid “beep-beep-, beep-beep-" tone 15 emitted, means the input voitage 15 oo low ar too ligh, please check your
battery’s voltage.

“VERY IMPORTANT!" Because differenl transmiter has different throttle range, we strongly suggest you using the “Throttle Range
Setting Funclion” o calibrate throltle range  Please read the instruction on page 4-——"Throttle Range Setting™.

Tone

input voltage abnormal alert tone' The ESC beqins 1o check the voltage of battery pack when power on, if the voltage is not in
acceptable range, such an aler long will be emitted- "beep-beep-, beep-beep-.beep-beep-"{ every “beep-beep-" has a time interval
about 1 second. )

Threttle signai abnormal alert tone When the ESC can't delect the narmal throltle signal, such an glert tang will be emitted. “beep-,
beep-, beep-". (Every "beep-" has a ime interval about 2 secohds)

Throtte stick not at bottom position atert tane When the thrattle stick 1s not in bottom {lowest} position, a very rapid alert tone will be
emitted: “beep-, beep-, beep-". (Every “hesp-" has a tma interval about .25 second )

Protection Function
1

w N

Start up pratection: If the maotor failed to start up in 2 secends while Lhe throttle stick 15 baing moved upwards, the ESC will cut off the
autput power In this case, the throttle stick MUST be moved to bottam again e restart the mater {Such a situation happens in the
fullowing cases The connection between ESC and molor 1 not relable, propeller is bfocked, gearbox is damaged, etc J

Over-heat protection’ When Lhe termperature of ESC is higher than a factory-preset value, the ESC will reduce the output power
Throtlle signal lost pratection The ESC will reduce output power if throttle signal last for 1 second, further Iost for 2 seconds will
cause ils output 1o be cut off,

Program axample
Setung startup mode to "super-soft”, Le. value #3 w program item #5

eI

1 Enter Program Mode
Swi

itch on transmitter, move throttle stick to lop, cannect battery pack to ESC, wait for 2 seconds, "beep-beep” tone should be
itted. Then wait another 5 seconds, speial lone like “v6+ 12 showld be emitted, means program maode is entered

2. Select Programmable tems
Now you'll hear B tones in loop When a long ‘beep------ " tone 15 emitted, move throltle stick to bottom to enter the “Startup Mode”

3. Set em Valua (Programmable Value}
“Beep-". wait for 3 seconds: “Beep-beep-", wait for another 3 ssconds; then you'll hear "becp-beep-beep”, mave throltle stk to top,

then a special fene "F2i4 " 1s ermitted, now yau have set the “Startup Maode" itern to the value of *Super-soft Starlup”

4. ExIt Program Maode

Afler the special tone “1515%, move throttle stick to bottom within 2 seconds.

Trouble Shooting
Trouble

Possible R 1

Actlon

Aftrr power on, motor can't wark, no
sound is emitted

The connechon belween baltery
pack and ESC 15 not QK

After power on. motor cant work. such
an alert tone 1s emitted

“beep-beep-, beep-beep- beep-beep-"
(Every "beep-besp-" has a hme mterval
about 1 second)

Input voltage 15 abnormal, oo kigh
ar toa low

Check the power connection,
Replace the connector

Check the voltage of battery pack

ARter power on, motor can't work, such
an alert tone is emitted,

“beep-, beep-, beep- [Every “beep-" has
a time interval about 2 seconds)

Throttle signal 15 abnarmal

Check the recewver and transmitier
Chack the cable of throttle channel

After power on, motor can't work. such a
alert tone is emitted:
“beep-, beep-, beep-" (Every "heep-" has
a time Interval about 0 25 second)
After power on, motor can't work, a
special tone "56712" 15 emilted aRer 2
beep tone (beep-beep-)

The matar runs In opposile degction

Thraottie stick s nolin
botiom{ fowest) position

Move the threttle stick to bottom

" The direction of throttie channel 15

reversed, so the ESC has entered
_tr_w program mode

Set the direction of throltle channet correctly

The connecticn between ESC and
the motor need ta be changed

Swap any two wire connections between ESC and

rrcHar

The matar stop running while in working
state

Throttle signal 1s lost

Gheck the receiver and transmitter
Check the cable of throttie channel

ESC has entered Low Valtage
Proteclion made

Land RC modef as scon as possible, and then

rgplace the battery pack

Some Connections are not reliable

Check all the connections battery pack connection,
throttle signal cable, motor conneclions, etc,
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Switeh on
transmitter,
move throttie
slick to

bettom

Connect battery
te ESC,
special tone like
“»123"
power supply is OK

pack

means

Several "beap-" tones
should be emitted,
presenting the quantity
of lithium battery cells

When sell-lest is
finished, a long
“beep-----"tone

should be emitted

Ready to go

flying now

Throttle range setting: (Throttle range should be reset when a new transmitter is being used)

[ Switch on

transmitter,

‘ move throttie

slick to top

Connect baltery
pack to ESC,
and waitl for

about 2 seconds

“Beep-beep-" tone
should be emilted,
means throllle range
highest point has been

correctly confirmed

Move throttle  stick to
bottom, several “beep-" tones
should be emitted, presenting
the quantity of battery cells

the A long "Beep-" tone should
be emitted, means throttle
range lowest paint has

been correctly confirmed

Program ESC with transm

1. Enter program mode

2. Saelect programmable items

3. Setitem value (Programmable value)

4. Exit program made

or (4 Steps):

program mode is entered

1. Enter program mode
1) Switch cn transmitter, move throftle stick to top
position, connect the batlery pack to ESC
2) Wait for 2 seconds, the motor should emit

3)  Wait for another & seconds, special fone like

= 56912" should be emitted, which means

-

@ N o om s owoN

2. Select programmable items:

After entering program mode, you can hear 8 tones in a loop in the
following sequence. If you move the throtlle stick to bottom within 3
seconds after one kind of tones, then this item will be selected.

"beap"
“beep-beep-"
“beep-beep-beep-"

‘beep-beep-beep-beep-" cutoff threshold (4 shorl tone)

“beep—"
"beep—~beep-"
“beep—->ieap-heep-"
“beep—>beep—--"

Remark: 1 long "beep-——" = 5 short “beep-"

3. Set item value (Programmable value):
You will hear several tones in loop. Set the value matching to a tone by moving throltle stick
to top when you hear the tone, then a special tone "Is15™ emils, means the value is set and

saved. (Keeping the throttle stick at top position, you will go back 1o step 2 and select other
items; Moving the stick to botlom within 2 seconds, you will exit the program mode directly)

Tones “‘beep-" “beep-beep-" |“beep-besp-beep”
tems 1shorttone | 2shorttones | 3short tones
Brake off on o
hattery type Li-ton / Li-poty NiMh / Nicd | 5
[Cutoff mode Reduce power Shut down
[Cutoff threshold Low Medium High
[Startup mode Narmal Soft Super soft
Timing Low Medium High

brake (1 short tone)

battery type (2 short tone)
cutaff mode (3 short tone)
startup mode {1 long tene)
timing (1 long 1 short)
set all to default (1 long 2 short)

axit {2 long tone)

4. Exit program mode

There are 2 ways lo exit

program maode:
1. Instep 3, after special

tone “fsis" .  move

throftle stick to bottom

within 2 seconds.

2. In step 2, after tone
"heep-—heep——(ie.
The item #B8), move
throttle stick to bottom
within 3 seconds.




