Either system can be used. PWM is standard for
commercial ESCs. 1 to 2ms duty, 20 ms period.
It is integrated in the Serial programmer header

| added 12C in the event | want to retrieve data
from the ESC or adjust speed at a rate >50Hz.

Test pads are just placeholders for the ends of
the exposed traces. Solder wires to exposed regions.

Serial Programming

Used to upload Arduino sketches using

a serial programmer.

BEMF Dividers

1 [ 2 [ 3 [ 4 [ 5 [
+5V, :
AVR SPI ISP Connections T | +BATT
+5V Used primarily for burning Nu !
bootloader onto ATmega S .
i MIso > | o
Status LED © MOS 11 | PWR LED
— 3Lsck AVR-ISP-6 i Y LED
QO 5| == | N
o9 FRST o 1 ~
AREF = peojt2z LC z ! N
pgy jL3HC = !
ppojls LB ! =
pp3jl5 HB ! 4
ppyjLe LA GND !
PB5 177 HA w GND
XTALL/PB6 i
XTAL2/PB7 |8 . RN1
| u2 100
23 Analog Comparator | 19 =
PCO [E2—<A_BEMF] HIN1 HO1 —}s—
Ul PCL 24 ZJ;EETAFF Multiplexes the floating phase to compare : LN1 Lot 7 1 — 8
b5 = to the "zero" of the motor to deduce \ 15 217
ATmega328PB-MU PC2 b6 C_BEMF position in rotation cycle | HIN2 HO2 s 3 —
PC3 STATUS ! LN2  Lo2 3t
PC4Zl (DAY c8 ! HIN  HO3 [2 e
Pesi8 —(ScL 100n | LIN3 103 £ -
RESET/PC6 |22 . EXT_RST | TR X3
I «I }
Power applied to pins oNDd—3] PEO ppo B2 R1, A A 10k 5v | 12 ypp %W
for ATmega328P < 6 1 * ! 11 vs3 8 {cout
compatibility if needed +5V<—xPEL poLpE=TX> K GND GND o> 1t sooT] 100
PE2 PD2[22 PWMIN] r vey |18 =
2 PE3 PD3 ;2887; = ! ig VB3 Motor Control
PD4 ——49 aop s 175 ! >0 VB2 FAN7x88 MOSFET driver drives each phase’s half bride according
PD5 ———ﬁ | VB1 to the signals from ATmega.
P06 L0 (ZERO] ! C2 b7 _ ) )
pp7 [LLREVERSE P H A L Uses n—channel MOSFETs on high and low side due to their lower Rds
MiCl’OCOﬂtl’OllEl’ 2 1 2 I C3||4u7 and cost. However this requires "bootstrapping™ their gates on the
Responsible for controlling the Ic] : CA”A B high—side for optimal performance.
ti tem. Reci d '%Iiu
:rnm\rgeaf'y?neprjt a:;‘z‘:?vsessptiz :L GND : MOSFETs specified are rated for 117A continuous current.
MOSFET driver accordingly. 12C Address Jumpers : However the traces are not! Add solder for safe operation.
GND RN3
. Shorting these [to GND] sets the L
Uses internal analog comparator 9 ! r
T : I12C address of the module. Allows 1 . |
tgedg%\f: rotor position using for up to eight units on a shared | MOSFET Bootstrapping System |
: 12C bus, without additional changes. Used to create a floating voltage higher than the :
| supply to drive the n—channel MOSFETs on the H
Reverse Jumg)zr ! highside. |
Shorting it [to GND] reverses . |
the direction of the motor H :
************************************* (B e e s |
3 ! ! |
5V 1 | 1 8
———>. | ! -—-: [EXTRST) ! 7
2 ! i -—-Q {TX] ! :
1 | | ——fRO | e
-_—
12C_CTRL . Power Pads : -2 Pw _WJS\\L |
)2 : These cannections are for the batter caoming in : 1 = :
GND I as well as either 5V coming out of the ESC or in ! SER_PROG !
: for the control system if BEC is not installed mcaHy.: jj :
Control Connectors | | oND :
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
! | 1}

BYE BYE REGULATOR

Used to determine the position of the the rotor based on the back electromotive force
(BEMF) measured in the floating phase of the motor. | won’t delve into the theory here.

Resistor tolerances must be tight, so all phases have their voltage divided similarly
to ensure fair comparison to the motor’s "zero".
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