PCB design parameters:
— min trace width 0.2mm and spacing 0.2mm
— via hole size/diameter: 0.3mm / 0.5mm
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Buck regulator — 5V, MOTORS
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Note: Use same layout as in the IC datasheet
TPS565201DDCR switch mode buck converter
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Battery voltage sense divider:
— max bat voltage ~16.8V
— gives us ~2.93V on output

Aleksa Heler

Sheet: /PSU/
File: PSU.kicad_sch

Title: OpenHand prosthetic hand controller project

Size: A3 [

Date: 2025-01-31

Rev: v3.0

KiCad E.D.A. 9.0.0

Id: 2/4

I



https://www.lcsc.com/product-detail/DC-DC-Converters_Texas-Instruments-TPS565201DDCR_C327676.html
https://www.lcsc.com/product-detail/DC-DC-Converters_HGSEMI-ICL7660M-TR_C356724.html

T I 2 I 3 I L} I 5 I I 7 I
Ry g e e
| +5V | +5V
EMG SENSOR | EMG SENSOR |
i * i *
+ +
| Seioo Ut | Teioon U
‘ | TLOBY ‘ | TLOBY
High—pass filter i F‘> i o
. p fah— 1 . p
. Differential amplifier | Highgpessliitey | l
L% R18 | R19 Differential amplifier |
< Lok} | -5V 220 | -5V
s | 15— - T
, TLOB4 =5 | ex UsB 7 UBA
R, P20
3 e e 470n | 470n TLOB4 TLOBA €25 | c26 u6B
EMG_01_P ik + i o Rz2 3> TENCE NP 4700 | 470n TLOB4
R2 _— =
EMG_01N X 2] EMG_1_MIDPOINT 1 >——| |_< o
- R27 [EMG_02 N IX 2 [ ik J-{EMG_2_MIDPOINT »
{47} R30
[47k]}
ChlcLL R CALCULATOR CALCULATOR

Low—pass filter

c27
P22 330n
TP_EMG_1_HP |
9 1 Tunable amplifier
usb
EMG_1_MIDPOINT + TLOB4 b5

P24
8 TP_EMG_{_LP
—o

MOTOR_01_ENCODER_A
MOTOR_041_ENCODER_B

MOTOR_02_ENCODER_A
MOTOR_02_ENCODER_B

MOTOR_03_ENCODER_A
MOTOR_03_ENCODER_B

[ MOTOR_01_ENCODER_A_UC [ MOTOR_02_ENCODER_A_UC

[ MOTOR_03_ENCODER_A_UC

[[MOTOR_01_ENCODER_B_UC [[MOTOR_02_ENCODER_B_UC

[[MOTOR_O3_ENCODER_B_UC

Low—pass filter
c28

330n

I

P23
TP_EMG_2_HP

Tunable amplifier
u6D 6
[EMG_2_MIDPOINT e N0 SS14

Aleksa Heler

Sheet: /Sensors/

File: Sensors.kicad_sch

Title: OpenHand prosthetic hand controller project

Size: A3 [

Date: 2025-01-31

Rev: v3.0

KiCad E.D.A. 9.0.0

Id: 3/4

I



https://www.charleslabs.fr/en/project-OpenEMG+Arduino+Sensor
https://onechip.com/differential-amplifier-using-op-amp-calculator.html
https://www.jotrin.com/tool/details/YFGTLBQJSQ
https://www.jotrin.com/tool/details/YSFDQDTLBQJSQ
https://www.jotrin.com/tool/details/YSFDQDTLBQJSQ
https://www.jotrin.com/tool/details/YFGTLBQJSQ
https://www.charleslabs.fr/en/project-OpenEMG+Arduino+Sensor
https://onechip.com/differential-amplifier-using-op-amp-calculator.html

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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