1 [ 2 [ 3 [ 4 [ 5 [
+5V, :
AVR SPI ISP Connections T |
+5V Used primarily for burning Nu !
bootloader onto ATmega S |
i Mso > |
Masl 1 ‘
[se) I
C1 2=l 3Lsck AVR-ISP-6 |
100n g8 —5lrer |
|—2° AREF = peoftz LC z !
PB1 13 HC @n :
NS paolts LB !
PB3 15 HB :
PB4 16 LA GND |
Y1 pps[LZ__HA :
16MHz XTALL/PB6 | |
1 D 3 XTAL2/PB7 |8 : RN1
‘j t‘ - Analog Comparator I u2 9 L00
PCO A BEMF] +5V Multiplexes the floating phase to compare | HINL HO1 |- T1—s
Ui PC1 24 B_BEMF to the "zero” of the motor to deduce | LINA LO1 17 > — -
GND ATmeqa328PB-MU PC2[23—(C BEMF] x position in rotation cycle | HIN2  HO2 RS— i~
Pc3R& ! UN2 L2 i
pcs 7 (SoR] c8 | HIN3  HO3 |2 o —
pcsi8 —Sc £00n i LIN3 103 L —
J— b9 : 7 2
RESET/PC6 EXT_RST : FAN7888 El:}?x
5 (-
2 PE0 PDO 22 | +BATT <12 ypp 8 RN2
6 31 H 11| VS3 < couTt
X PE1 PDL H GND GND 14 100
39 pe2 P02 PZ_—CPWMIN] |, . ﬁf 18 Sié]uu;
¢ pe3 po3 (14001 19 ves <our)  Motor Control
PD4 ——49 an s 175 >0 VB2 FAN7888 MOSFET driver drives each phase’s half bride according
PDS———l% VB1 to the signals from ATmega.
e {ZErQ) BATT J: C2p[4u7
. pp7 [LLREVERSE P + L Uses n—channel MOSFETs on high and low side due to their lower Rds
Mlcrocontroller 2 1 2 C3)|4u7 :'ndh co.s[}. }:owevetf thIs (E?UTTES "bootstrapping” their gates on the
. : 11 igh—side for optimal performance.
Eniie system. Recieves speed. = A | 7 B—
from an input and drives the <L GND MOSFETs specified are rated for 117A continuous current.
However the traces are not! Add solder for safe operation.

MOSFET driver accordingly. 12C Address Jumpers

Shorting these [to GND] sets the

)
z
o

Uses internal analog comparator ittt ittt ittt ittt
e . 12C address of the module. Allows
:g dg%\f; rotor position using for up to eight units on a shared MOSFET Bootstrapping System i
€ : 12C bus, without additional changes. Used to create a floating voltage higher than the !
supply to drive the n—channel MOSFETs on the :
Reverse Jumg)zr highside. ]
Shorting it [to GND] reverses |
the direction of the motor :
************************************* (e e |
3 ! ! i
-— > 45V 1 | 1 8
3 + | | 6 EXT_RST | -
! ! 5 ‘
2 {scL ! ! 4 X ! 3
1 | | — RO | 5%
-_—
12C_CTRL . Power Pads : -2 PwD _wﬁvN |
| i
12 : These cannections are for the batter caming 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 :
I I I
contro" conneCtors ! Test pads are just placeholders for the ends of ! GND !
Either system can be used. PWM is standard for : the exposed traces. Solder wires to exposed regions. : R . : <
commercial ESCs. 1 to 2ms duty, 20 ms period. l | |
It is integrated in the Serial programmer header : : Ser'al Programm"‘g : GND
. . ! ! Used to upload Arduino sketches using !
| added 12C in the event | want to retrieve data | | : | HYH
: a serial programmer. BEMF D'v‘ders
from the ESC or adjust speed at a rate >50Hz. ! ! !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L L |
: Used to determine the position of the the rotor based on the back electromotive force
U3 | (BEMF) measured in the floating phase of the motor. | won’t delve into the theory here.
I
2 6 | . . . - L
+BATT IN BST Resistor tolerances must be tight, so all phases have their voltage divided similarly
5V Regu"a.tot . . 1 C5 L1 : to ensure fair comparison to the motor’s "zero".
ACT4088 T 22 i
Battery Eliminator Circuit 6 . A !
SW AN +5V i
(If installed) 10u 2 7 i
I
5V 1A Buck Regulator 3 2 4 150k bu7 ! Arduino Based BEMF Electric Speed Controller for a Brushless Motor
Used to power ESC control system. NS B | Designed for input between 10V and 20V, up to 100A
| ,
Can be used to power other parts of 0 gzi gé)ﬂ ! System controlled by PWM or 12C
the vehicle running at 5V. 1 ! Based on design from ELECTRONOOBS
J ! Title: 20V 100A BEMF ESC
GND | Savo Bajic [ Date: 2020-05-04 Rev: 2.1
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