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Buck regulator — 5V, MOTORS

Reverse polarity protection PWR LED
for battery connector
at Filtering capacitors TPS565201DDCR CYA0650-3.3UH +5V
AO3401A SR L1 Filtering capacitors
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2 TPy 5V
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ICiB AL 1 oeis Locae
100n 47u 224 1u -
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> —>
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R15
1 |
GND R16
AV
AV

Note: Use same layout as in the IC datasheet
TPS565201DDCR switch mode buck converter

Linear regulator — MCU, ADC

|
|

||
|

|
|

|l
| N
i || +5V U4
i +5V P ICL7660

+3V3 |
| U3 8
i AMS1117-3.3 || LAs Lo
P19
i i vo res || CAP+
‘ = || +| c19 2] 0sc Cily
= 10u \ | 10u 10u

\ - ‘ 4
‘ | XLV o
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| P Note: If V+ voltage is > 3.5V, LV is left floating
; Linear regulator for MCU and sensors | | Negative rail regulator for EMG sensors (ICL7660M)
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ettt i e e e

+BATT

. Supply uC feedback

BATT_SENSE

Battery voltage sense divider:
— max bat voltage ~16.8V
— gives us ~2.93V on output
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MOTOR CONTROLLER #1
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Using PWM and GPIO signals on pins xIN1 and xIN2, we can control the speed (current) and direction of connected DC motors. Looking at the datasheet,
we can use xIN2 as PWM for speed, and xIN1 as direction input (HIGH for forward, LOW for reverse). PWM frequency should be 50kHz.

When the voltage on pin xISEN exceeds VIRIP (0.2 V), current regulation is activated. The RISENSE resistor should be sized to set the current cutoff level:
RISENSE = 0.2V / ICHOP —> To set ICHOP to 1 A, RSENSE = 0.2V /1 A = 0.2 Q (finger linear actuator motors)
To set ICHOP to ~42.5mA, RSENSE = 0.2 V / 0.0425 A = ~4.7 Q (haptic feedback motorsg)

Using nSLEEP pin (EN) we can turn the specific IC off (by setting the pin to LOW) for lower power consumption, or just to turn the motors off. If pin is HIGH,
the device operates normally. When returning from sleep mode, some time (up to 1 ms) needs to pass before the motor driver becomes fully operational. Device
also features internal over—temperature protection (at ~160 °C), it will auto shut off, nFAULT pin will be driven LOW, and once the temperature falls operation
resumes and nFAULT pin will be HIGH. Same behaviour in case of over—current detection over RISENSE resistors.

On ICs for main finger motor control, we double up the channels (connect them in parallel) for double the current (and power) for that given motor. We do this
to give us room for thermal design and possibly more powerful motors in future.
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