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Center frequency 7234 Hz

R_{balance}=R1||R2
Not really needed

Connectors

CAN transceiver

Voltage monitor

Spare:

Todo: common node
filter and TVS

Non-inverting amplifier

Limits current in
case of overvoltage

Shottky blocks reverse current (reduces motor friction).
TVS limits the voltage due to BEMF.

12mA @ 3V

Motor driver

Reverse polarity
protection and reverse current
inhibition when not powered

Angle sensor

Cl1=C12=2*(CL-Cstray)
=2*(9pF-5pF)=8pF

ESD/filter <50ms

ESD &
optional I2C pullup

Protect for reverse polarity
of swapped connectors, but
allows board to share 3.3V
line with a debugger.
(at least +/-30V)

Motor driver current:

ESD

0.5ma - standby
8.2mA - idle
10mA - max

ESD/filters

Thermal
mass

42mA

Spare resistors:

LSS_ADC = 9.2 x LSS

Experimental wakeup on HAL
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Architecture description:
https://www.ti.com/lit/ug/tiduaa4/tiduaa4.pdf

(3.3-1.6)/5.6=0.3mA

I0= 0.1A (minimum typical)

L0 = (30-3)/(0.1*.3)*3/30/1.1 = 82uH
Iripple = 3 *(30-3)/30 / 82 / 1.1 = 0.03A
Il-rms = sqrt((82*10^-6)^2+1/12*0.03^2) = 0.0086A
IL-peak = 0.2 + 0.061/2 = 0.23

VOUT = 0.765V (1+(R1/R2))=3.366V

INACTIVE

I_{1}= 1uA
I_{Hyst}=3uA
V_{Ena}= 1.25V (1.05...1.38)

Assume max V_{Ena}1.38:
R1 = (V_{start}- V_{stop})/I_{Hyst}
R1 = (10-9) / 3uA = 0.333MOhm
R2 = V_{Ena}/ ((V_{start}- V_{Ena})/R1+I_{1})
R2 (max) = 1.38 / ((9-1.38)/0.333M + 1u) þÿ"H56kOhm

Assume typical V_{Ena}1.2 - from volt div:
V_{start_typ}= 8.2V
V_{stop_typ}= 8.2 -1 = 7.2

V_{stop_real}= V_{stop_typ}+D1_V{F}_ON
V_{start_real}= V_{start_typ}+D1_V{F}_OFF
V_{stop_real}= 7.2 + 0.6 = 7.8V
V_{start_real}= 8.2 + 0.4 = 8.6V

Cap_time_const:
12V -> 7V 60ms
0V -> On: ~150ms

High (IPU) = ON
Low = OFF
Enable Threshold voltage:
1.05(min) 1.25(typ) 1.38V(max)

Test circuit for low power mode using LTO - inactive by default.
Production LDO would be SE8733
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https://www.ti.com/lit/ug/tiduaa4/tiduaa4.pdf
https://everycircuit.com/circuit/6478510418558976
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