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—. BLHeli_S iR

BLHeli_S firmware is the next generation code, following the base

BLHeli code. BLHeli_SE # 2B &BLHeli{X B ERM L , #THRILHFTNRB,

BLHeli_S is designed for superior performance in multirotors, and

uses hardware generated motor pwm for smooth throttle response and silent operation.
BLHeli_SHERAEAE TAPWMIZHEIE S 2 DA RSB AL E R MR, Jb 1\ R E IS
DEFEEERR,

All codes use damped light mode. KB EATRMERE (NF ) EX,

Damped light does regenerative braking, causing very fast motor retardation, and
inherently also does active freewheeling.

BAEEIFNARRNE |, Z6HME , HERAEHERBREEHRNE=LENRFE,

The code supports features to prevent sync loss. There are tuneable parameters that can
make the code run well even in the most demanding situations, although default settings
will work excellently in normal operating environments.

ARBXHRSRF I, BRUETASED , L DRESEERTHEMTIE. Fit, A
EEARIANSE , EXBoHE , BEHBHN M.

The code supports regular 1-2ms pulse width input, as well as Oneshot125 (125-250us),
Oneshot42 (41.7-83.3us) and Multshot (5-25us). A REBEZFEM1-2mskARERMAE S |
EetnOneshot125(125-250us), Oneshot42 (41.7-83.3us)FMultshot (5-25us).

Three Dshot signal rates are also supported (from rev16.5), Dshot150,Dshot300 and
Dshot600.

MIRASV16.5FF 1 |, X#E3FE S IMEM DshotthiX , 2 Bl &Dshot150 , Dshot300 , Dshot600
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The input signal is automatically detected by the ESC upon power up.

The code also supports a beacon functionality, where the ESC will start beeping after a
given time of zero throttle. This can be very useful for finding lost crafts.

FRE LR, BRRBIES N, ARBEXGFENERINEE (BB ) . B IERLA
HEIEENBE , BERREERS. XMNIEAREENE , SERE K.

—.. Code naming convention: [& {4y 42 #1 T

The BLHeli_S codes are named with a letter, another letter and two numbers, in addition to
the revision. For example "A_L_10_REV16_0.HEX".

The first letter denotes the pinout of the MCU.

The second letter is either L or H. L is for 24MHz MCUs, and H is for 48MHz

MCUs. The two numbers denote the FET switching deadtime. The unit is 20.4ns.

Some FET drivers have adaptive FET deadtime control, and for these 00 is usedto denote
FET switching deadtime.

BLSHRASH BN Z , A2UFEF+2UF, HIE0"A L 10_REV16_0.HEX",
HpE—vFHRRMCUNSIH , E=fUFBRLHEH, LIXFKR24MHzAYMCU
R HRARFRISMHZEIMCUSR . 2fu B F R R MM EFETRIFF X FEX Bt [H] o
EXRBNR20490, REGHRNEFETEH A F ERFEX BENEFITHEE , XY
XERKRE T , ABRFOORKRATREXSH,

=. Programming parameters: 2T # i

3. 1 Startup power: J3FTHZE

Startup power can be set to relative values from 0.031 to 1.5. This is the maximum power

3/20



Fh 8% s e | BiAER DTS fhi

that is allowed during startup. Actual applied power depends on throttle input, and can be
lower, but the minimum level is a quarter of the maximum level.

Startup power also affects bidirectional operation, as the parameter is used to limit the
power applied during direction reversal.

For low rpms, the maximum power to the motor is limited, in order to facilitate detection of
low BEMF voltages. The maximum power allowed can be set via the startup power
parameter. A lower startup power parameter will give lower maximum power for low rpms
(this is implemented from rev16.1).

B ERAREN0.031ES (HHNE) . XMRETEHNAFHNEADR, MKERE
M ZIRFOR T T@MA , ARWUER , EHR/MERFRRENED Z—,
BathRW LYW ERE (RERE )  BAZSHEATRS S @R EREMNHIER,
NFEZEREN , BN FADRBITRE , LETRUEBEMFEE, ATFHRAHE
AUBEEHNRSHRE. BEET , IUBTREXNEH YRS , RAFREHEK

RWE, (X2Mrev16.13EH: ),

3. 2 Commutation timing: ¥ F RS (I SE#HASEETT)

(Motor Timming)

Commutation timing can be set to low/mediumlow/medium/mediumhigh/high, that
correspond to 00/7.50/150/22.50/300 timing advance.

ZS AT LUK & 7 low/mediumlow/medium/mediumhigh/high T4 2 B33 732 & & E0°/7.5°
/15°/22.5°/30°# [@.

Typically a medium setting will work fine, but if the motor stutters it can be beneficial to

change timing. Some motors with high inductance can have a very long commutation
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demagnetization time. This can result in motor stop or stutter upon quick throttle increase,
particularly when running at a low rpm. Setting timing to high will allow more time for
demagnetization, and often helps.

BE  REAMediumB B T ENRIERR, BURBHZTHING S FERFIR , BT
ERXNRERTRE,

MRDENER (Y ) LBE | BARSBEERVREIRHEN E, XAELSFHBIER
[MRIEE e HIF LRI R XA REBERHMRANAE W BEXNSH
MEEREE KRR OIBHATE |, CEER,

E . HARERDRERMRANAE ALl A | PEREDENFAER

HABS  BARELES , AROEENIREBA, B2, EFANHRTHARXER

o

R A BRERTRENFTEER. AKX, NERE , BEMBRAGER , —RFAR.
ERHZEFERER  JRUERHEHR—T , B/ OBIETBE/DE ! | |

BME  BRESAEHZPIEs) SR ONER , EFBIHEX , REVERS , HiE
MR FTAMARXMNEE | ERF ENHEKZ INEIRIN#EZ DER, EHFFTR0
E , TRRLANMESE A REBREAHRA , KBRRME , RMEZ#EDRMERED , TR
BERG L AEARAREN, XELBRESERRHR,. BE% , &iFkN , BY , MER
R E R,

3. 3 Demag compensation:JH i ¥M= S5

Demag compensation is a feature to protect from motor stalls caused by long winding
demagnetization time after commutation. The typical symptom is motor stop or stutter upon
quick throttle increase, particularly when running at a low rpm. As mentioned above, setting

high commutation timing normally helps, but at the cost of efficiency.
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Demag compensation is an alternative way of combating the issue. First of all, it detects
whena demag situation occurs.

HEAMEThEE |, ATEAB LR T EYMRAEEHN BT KMSHBNRERNE, HBHPRE ,
HRREHES RN  DREFLES HEDREEFFEFTRAR. FHREEELE ,
XM RBAZ, WEERONFSHE PR, LEHREERES —L , AUKEFT
RR EBE2BREDENRER REEBEE. W FTRBIMESH , BREA—MEERE E,
B, ERNDREMFANBRERH , ARMITUTES :

- In this situation, there is no info on motor timing, and commutation proceeds blindly

with a predicted timing. 21 R BER MBI SAENFER , MIZRBRIIRNHASHHTRDO

- In addition to this, motor power is cut off some time before the next commutation. BRittZ
S, ETRREZE , DR RN M — ERATE,

A metric is calculated that indicates how severe the demag situation is. The more severe
the situation, the more power is cut off. KAKFIEMBERETUNEFNE R, HEERB

E, MEls,

When demag compensation is set to off, power is never cut. /= FERi*MEIHRER , WS
B R EWMTE,

When setting it to low or high, power is cut. For a high setting, power is cut more
aggressively. /5 FUEBAMETIRERT |, N DX W HB, RESHEBRK , DiAMBBXE
( ERAEFBILTEE )

Generally, a higher value of the compensation parameter gives better protection. @& , Mz
SHEBKX , X EENRPRRBLT.

If demag compensation is set too high, maximum power can be somewhat reduced.{B #1R
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HIESHERESAS , WHENKADRLBOEHR , BETETFERRKIET,

3. 4 Direction: X% n]

Rotation direction can be set to fwd/rev/bidirectional fwd/bidirectional rev. =ik HE¥s 75 6 7]
RENfwd (EF) /rev (¥ ) /MEIEFER/MNERE,

In bidirectional mode, center throttle is zero and above is fwd rotation and below is reverse
rotation. When bidirectional operation is selected, programming by TX is disabled.
AEXEHFFEXT HTEPRAELY  ANTSTHRUNER alHET RN, Wk,
HEANEENRNE , BEERASYEFRATIEA,

3. 5Beep strength: &S EESH
Sets the strength of beeps under normal operation. A FiIREEFRETHIRBZFE,

3. 6 Beacon strength: ENFAIER AN T E

Sets the strength of beeps when beeping beacon beeps. The ESC will start beeping
beacon beeps if the throttle signal has been zero for a given time. Note that setting a high

o N

Iiﬂllm

beacon strength can cause hot motors or ESCs! %S A TiRE LA BRI FS
EZH]( LR EBERSIOXEN DR RME  BUEFIRE ) ELERNBERNE ,
BEARFHEARHERFREAF, SEIENR , IRESBIREAS , WALETEME

3. 7 Beacon delay: ZERZRFRE

Beacon delay sets the delay before beacon beeping starts. ZSH A FRELENZKES

R HERE.
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3. 8 Programming by TX: ZiZ S HSIThRE
If disabled, throttle calibration is disabled. R ERAKTHEE , MHIIBIETRE L=

3. 9 Min throttle, max throttle and center throttle: & X1, &/,
AL ]

These settings set the throttle range of the ESC. Center throttle is only used for
bidirectional operation. The values given for these settings are for a normal 1000us to
2000us input signal, and for the other input signals, the values must be scaled. tt IS ¥ A
TIRERFRAETEE, PAORNIAXNNEEDERXNETR. ERBERT , AlESEEE

1000usE|2000usZ A, MRX FHMHERMAES , WEBMMENLEFIRE,
3. 10 Thermal protection: & # R

Thermal protection can be enabled or disabled. And the temperature threshold can be
programmed between 800C and 1400C (programmable threshold implemented from
rev16.3). AI{E AT E AR AR IhEE, BRERERESRKET140RKEZBFITRE

( SHTHBEM16.3MRATT 1A )

The programmable threshold is primarily meant as a support for hardware manufacturers to
use, as different hardwares can have different tolerances on the max temperatures of the
various components used. AR REBEREBEFTFERHEH HFEHA. RATEEHXN &
SREMNRERENBEERTE,

:ln}

3. 11 Low RPM power protect: {K#HEINREIFHE

Power limiting for low RPMs can be enabled or disabled. Disabling it can be necessary in
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order to achieve full power on some low kV motors running on a low supply voltage.
However, disabling it increases the risk of sync loss, with the possibility of toasting motor or
ESC. AIGAREFREERIRREINEE. NTREEBKVEDE , TREERBEMNMR , &
EEARI TEEETIEESEYRRE T TREXE , FAZINEE , TERXME S

TRASAR , SHEF DK

3. 12 Brake on stop: {EEREHE

Brake on stop can be enabled or disabled. When enabled, brake will be applied when
throttle is zero. For nonzero throttle, this setting has no effect. A[{EFA R FEHhEE. WMRF

A MRITAOR , 2 BRI FIhEE ( BUBMZFIL#E) ). FFOMITERRT  REFEIEE,

3. 13 LED control: LED =it B

LEDs can be controlled on ESCs that support it. Up to 4 LEDs can be turned on or off. & &

AR HIFF U RANMLEDKT . EREBIFIFLEDIT 2 HIZh8E,

3. 14 Arming sequence: fR8E S F7)

The figure below shows an example of throttle value versus time. TR ZH TE S EX R
Ilax throttle
— dunng arm

; Arm start Arm end
P e
3%;;51 ] 1 low beep 1lughbeep  Run

|

- Time
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At power on, the ESC beeps 3 beeps. LEA |, Bk H3FWEM,

When throttle signal is detected, it beeps one low tone beep. This signals the start of the
arming sequence. ZH{UNEHIESE , KE—F RIS, XRTHBYESFIIFH
Then, when or if throttle is zero, it beeps one high tone beep. This signals the end of the
arming sequence. A5 , ZHITERNO , KE—FHRIE , KRBYESFIEF,

Also, if 100% throttle is detected during the arming sequence, the ESC starts throttle
calibration. B¢ , HEBRMUESFFIH ,KNB100%mIMES , W BFFFHBUEMRIIITE,
If the esc is armed and sees zero throttle for a given time, it beeps beacon beeps, which are
about a beep per three seconds. HHBFH 2L , (BHI1ELEN B AREZFOHRHT , 83

Vo RHERE,
3. 15 Input signal: WIANE S

Available throttle calibration range is from 1000us to 2000us, and the difference between
minimum and maximum throttle must be more than 140us (70us in bidirectional mode). If a
calibration is done where the difference is less than 140us (70us), the maximum will be
shifted so that the difference is 140us (70us).# [ 18E °] ASEE =& 1000usZ|2000us , H B &
EMS/MEZEZ5 EE140us A E( MEEXTFEAXT70us ). BREZ /N TF140us( 70us )
BRTRA , WasBEKEES , LEBRERE140us £,

Oneshot125 mode works just the same as regular 1-2ms mode, the only difference is that
all timing is divided by 8. And the same for Oneshot42, where all timing is further divided by
3. Multishot also works similarly, except the input signal range is 5-25us.

Oneshot125B X THEAFXEEM1-2msEXHEE , E—H X B FOneshot125098 FF 2%

AT FRI1/8 ( 8fFIEE ) o Oneshotd2 TEA I 1K LlOneshot125, R 2B F 2 EMETFRY
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1/3(31Z3E). MultishottEZ L , {EMultishotiy i A {5 558 B =5-25us,

The input signal is always sampled with the MCU clock, at 24MHz or 48MHz.

For MCUs running at 24MHz, input signal pulse rates above 8kHz are not recommended.
For MCUs running at 48MHz, input signal pulse rates up to 32kHz are supported.

But please remember that signal rates faster than the gyro or PID loop of the FC does not
make sense, it only results in unnecessary loading of the MCU.

WA SEEMMCUR 4R RE | BH R24MHzEE48MHz,

NF TEE24AMHZEIMCUTI S |, i AE 5 T HEEME A BT 8KHzR B iR,

XF ITEE48MHZBIMCUT & |, T A S SR BH 3R & & A X #F32KHz,

TEAREFE , FEHEEE , BEFCRMUARFEME | & BT CEPIDERHIZRMEIR
RETEME , RAALENT (KER , EFFS , KESTHERA: ) )

Dshot150 theoretically supports up to 8kHz input rates, Dshot300 supports 16kHz and
Dshot600 32kHz. MCUs running at 24MHz do not support Dshot600. Generally it is
recommended to run 48MHz MCUs at Dshot300, as the benefit from a higher signalling
speed at Dshot600 is outweighed by the increased margins and robustness of Dshot300.
Similarly Dshot150 is the recommended max for 24MHz MCUs.

Big b |, Dsot150MMY X #F = A8kHZH A SIZR ; Dshot300WMY X ek 16kHz 5 A X ;
Dshot600tH N X &k 32kHz I A SR, THEE24kHZzBIMCU T 3% X #Dshot600 1Mo
— BN, #EF T EFE48kHzZHIMCUBE A Dshot3001#i% , & 3 Dshot600 i KI5 51 E &
AR, B 5Dshot300H LK BERM ARSI |, Dshot3005ERAERE, FEHFE

X F THEE24MHZIMCUTM S |, #%& £ R Dshot150tH%.

When the input signal is Dshot, throttle calibration is disabled, and the throttle calibration

values are ignored. Z i A5 5 X FADshottHMX , ¥ Bz ERMIIBIETIEE , H B ZBHIK
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3. 16 Thermal protection: T # {5

The ESC measures temperature within the MCU and limits motor power if the temperature

is too high. BIASKREMCUNEE A IRBESS , SRS EMNINE,

Motor power is limited in four steps:PFRHI SRR EFLAT4S -

- If the temperature is above threshold, motor power is limited to 75%.

- If the temperature is above threshold plus 50C, motor power is limited to 50%.

- If the temperature is above threshold plus 100C, motor power is limited to 25%.

- If the temperature is above threshold plus 150C, motor power is limited to 0%.

1.

EMCUREBIREE , MEEWERRERET5% ;
EMCURE L REESHS°C, MEANRREES0% ;
EMCURELLIREESH10°C , MEERNRREE25% ;

EMCURELLIEEERSH15°C , MBATHEREE% ;

17 Stall protection: E R

If the motor has attempted to start but not succeeded for a few seconds, it will stop

attempting and wait for throttle to be zeroed before attempting again. &Sk B ZhEI LB

HiE , AR EBEH AR, BRI MEREBEM 8 , SEFRFE , FHhiERA

U, BHITT-RBI=R,
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3. 18 Regenerative braking / active freewheeling: 1531 5 3 4EHK
wWE (FPER)

Damped light mode is implemented by doing regenerative braking, and inherently active
freewheeling is also implemented.

Then losses due to braking are counteracted by the reduced losses of active freewheeling.
BEREN (BNEER ) RESHITRBHIZIMEDELR (ASER ) KA. BNER
R EFELRAVIRFE R P ER =R

7 EFER ( AFW |, active freewheeling ) IEN A FRZ U E S ER , ZE3synchronous
rectificationz} & active rectification. O RBFEA—NENBETH ( LEWIFET ) BERE®R=
WE. Active Free-wheeling FERBHEMRGFEMNINEE , B LERXFTFEXRTBE, T

o 5 32 B mosE I FT X I E 4 16 1R =+ BESk M active free-wheeling
3. 19 Motor PWM: ik PWM SR G E

The motor PWM frequency is always 24kHz. The resolution is 2048 steps for MCUs
running at 48MHz on ESCs that have automatic deadtime control. On ESCs that have fixed
deadtime, the PWM resolution is 1024 steps. For MCUs running at 24MHz, the PWM
resolutions are half. ZikFIPWMIRAEEE 24kHz, 3T THEE48KHzV EB BRI FF XX

EEZEHNBEEAMS , Ho 5222048 ( Bl 7204845 ) o X TEIETF X FEXASEAY BT

][]

, HPWMZ %R 21024 ( B11024# ) o XX TF IEFE24MHZEIMCU , EPWME S 2 ¥ E

ey
3. 20 Maximum speeds: & KifE

For ESCs with a 24MHz MCU, maximum speed is limited to 350k eRPM, at which point
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power to the motor is limited.

For ESCs with an MCU running at 48MHz, this number is 500k eRPM.

For Dshot input signal, the supported max eRPMs are somewhat reduced.

N F24MHzMCURI 881 |, SR AR ERHIFE35TTeRPM |, FEiZHERLL , DA R WIKRE,
X F48MHzMCUR BB |, & KIEEPRHIZE5077eRPM,

X Dshotli AMEE , REEELBEE.
JU. Beeps - Normal operation: ¥ = - [EE#BERSE

Power up: L EAEF123 ( dore mi ) ELEMWI— X

Once

Throttle signal detected (arming sequence start): iU Z5h [ 1E S ( #EPiFFTFE ) , —F 1K

RN

Once

Zero throttle detected (arming sequence end): iU E0JEI1ES ( BBkHLER ) , —Fa

RN

Once

After this, the motor will run. £tk |, 81T , DR #3),

T.. Beeps - Throttle calibration: ¥ E - W[ IRERERSE

Power up: L EAE123 ( dore mi ) ELEMAY— X
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- Once

Throttle signal detected (arming sequence start): (iU 2@ 155 ( @Bk +FFE ) , —FIE

=R

Once

When throttle is above midstick (measuring max throttle): Z iU E 5] & F 4L ( FFENE

RACHD) , AM4FESETEME , KR ERIEERNF

While measuring

If throttle is above midstick for 3 seconds: 205 JE FL LA ERFEFIR |, A H1234E LR

FISENAEER  HEMESX4F=ZIR, KREAHINEEFRETK.

m m - Once
[ | [ | [ |
- - -

This beep sequence indicates that max throttle has been stored
When throttle is below midstick (measuring min throttle): {5 2158 MEF 4z ( FFEME

R/AVRIT ), BM2EREER , AREEXFE , AR ERIEELN +

While measuring

If throttle is below midstick for 3 seconds: R TEFRNU T REIW | K H4321ELEHT

FIMEREWAERERE , HEMESX4F =R, RRFHEINEEFRETNK.

| [ | [ |
- - - Once
[ ] | [ |
[ ] [ ] [ |

15/20



Fh 8% s e | BiAER DTS fhi

This beep sequence indicates that min throttle has been stored

At this point throttle calibration values are stored. You may remove power from the ESC, or
just continue running your ESC. Z it , M TRAEBRE S REK I, RATABIEBIRNPE[F
AR EARSE,

75. Revision history: [RAZEF LR

- Rev16.0 Started. Built upon rev 14.5 of base code

Using hardware pwm for very smooth throttle response, silent running and support of
very high rpms

Implemented reverse bidirectional mode

Implemented separate throttle gains fwd and rev in bidirectional mode

Implemented support for Oneshot42 and Multishot

- Rev16.1 Made low rpm power limiting programmable through the startup power
parameter

- Rev16.2 Fixed bug that prevented temperature protection

Improved robustness to very high input signal rates

Beeps can be turned off by programming beep strength to 1

Throttle cal difference is checked to be above required minimum before storing. Throttle cal
max is not stored until successful min throttle cal

- Rev16.3 Implemented programmable temperature protection

Improved protection of bootloader and generally reduced risk of flash corruption
Some small changes for improved sync hold

- Rev16.4 Fixed bug where bootloader operation could be blocked by a defective
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"eeprom" signature
- Rev16.5 Added support for DShot150, DShot300 and DShot600
- Rev16.6 Fixed signal detection issue of multishot at 32kHz

Improved bidirectional mode for high input signal rates

RURIE R I NPT R : AFW HR Active Free Wheeling ( BFEREAR )

B PWM E5XAHE , ERFERRER , SBITRREZMERARSE, LatEm
—MMOS & |, #2#]i%Z MOS E1E PWM 5 XMAHIRITI | IEERPHARERSEH TR
MA , BAOBRREREIHRELRR. BN MOS ERXRERZNTZRE,

What is active free-wheeling?? And what are the benefits???

Some electrical basics first..

1) Every motor is an inductor.

2) The current in an inductor can never change instantly.

3) The voltage across an inductor can change instantly.

4) A FET is a like switch, and turns on/off with a given gate signal

5) A diode is like a valve, only allows current to flow in one direction.

Some BLDC Basics:
1) BLDC motors have three phases, which consist of coils (or inductors).

2) Commutation is achieved by energizing each phase in order, causing a rotating magnetic field, which
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causes the magnets to follow.

3) Motor power is controller by adjusting average motor voltage. Average voltage is varied by chopping

the commutation signal with a PWM signal. 50% ON and 50% OFF means the phase is only seeing half

the applied voltage.

Some ESC Basics:

1) Every ESC uses FETSs to switch the voltages going to our motor phases.

2) The FETs used all have inbuilt diodes, called Body Diodes.

3) Every ESC requires some form of Free-wheeling. There are two types: Passive (Diode)

Free-wheeling, or Active (FET Based) Free-wheeling.

But what is Free-wheeling??

OKk.. Its not what you think it is. Many of you think free-wheeling means: When you release the throttle,

free-wheeling allows the motor to keep rotating freely.. | can understand why someone would think that..

Yes the name is a little deceptive. Freewheeling is actually much more complex than that, and to truly

understand how it works, you need to understand the basics mentioned above, and have some general

understanding with electronics circuits.

Passive FW

Ok, now the hard part.. Look at the picture below: You will see two arrows. A RED arrow showing us how

current flows when the PWM is ON, and the Blue arrow showing us how the current flows when the

PWM is OFF. When a Phase is energized, the current begins to flow from the Supply (U), through FET

Q1, through the motor phases, then back out of FET Q6. Then FET Q1 Turns off (PWM-OFF at Partial
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load). Now as we learnt from the above basics, the current cannot cease flowing instantly. And it can no

longer flow via FET Q1 because its turned OFF. So the residual current (stored in the winding

inductance) finds a new path via D2 (the Body Diode in FET 2). Then FET Q1 begins to conduct again

during our PWM-ON, and the cycle repeats with the ON-OFF-ON-OFF nature of PWM. The lower the

PWM duty cycle, the longer the Body Diode D2 conducts, thus more heat. | hope this makes sense.

This is the in-efficient method of free-wheeling, or Passive FW. Why is it in-efficient?? Because diodes

burn voltage off as heat. Yep, even FET Body Diodes burn voltage too.

The above free-wheeling method (Passive FW) is the type seen in Scorpion and Castle ESC's. These

ESCs require heat-sinks to dissipate the free-wheeling losses.

So how do we make it efficient?? and not burn off voltage??

Well, we use Active Free-Wheeling.

Active FW

Ok, refer to this diagram.. As you can see our loop currents are the same. When the phase is energised,

the current flows via FET M1, through the motor, and then out of FET M6. When the Phase is

de-energized, the residual current flows via FET M2, instead of diode D2. . All we are doing is turning

FET M2 ON when FET M1 turns OFF (to provide a current loop).

FETs dont burn voltage like diodes, thus providing us with a more effecint means of controlling phase

voltage.
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AFW is seen in Kontronik, YGE and now.. YEP.

Active free-wheeling is pretty complex, and difficult to understand. It also has other names like

Synchronous rectification, or Active rectification. Whenever you hear these names, you can safely

assume there is a power circuit somewhere, where an active component (like a FET) has replaced a

in-efficient diode.

Video Explanations:

Helifreak Download Link

Youtube
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