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ST3215 and Feetech-protocol servos, 12 V, star distribution

STM32F103C8T6; Kookabus I2C control, UART header backup
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1. Servo supply 6 to 12.6 V (ST3215 at 12 V: 0.2 A idle, 2.7 A stall). F1 20 A total; F2 to F9 3 A hold, 6 A trip, per port.
2. Power nets (poured, 2 oz, 0.5 mm clearance): VIN, VIN_F, V12, SERVO_V1 to SERVO_V8, GND. Spokes SERVO_Vn equal length from the hub.
3. Flashing: (a) ST-Link on J15 with STM32CubeProgrammer or the Arduino IDE (STM32duino), or (b) USB-serial adapter on J14:

hold BOOT, tap RESET, then STM32CubeProgrammer (UART).
4. Kookabus J12/J13 and I2C header J2: 1 GND, 2 3V3, 3 SDA, 4 SCL. Host 3V3 feeds only the I2C pull-ups (cut JP3 to drop them). JP1/JP2 set the address.
5. J14 UART (3.3 V logic): 1 GND, 2 RX in, 3 TX out, 4 3V3. J15 SWD: 1 GND, 2 NRST, 3 SWCLK, 4 SWDIO, 5 3V3.

PA2 USART2: servo bus, single-wire half-duplex
(open-drain; R5 pulls up). PA4: bus direction.

PA9/PA10 USART1: UART header and ROM
serial bootloader (hold BOOT, tap RESET).

PB6/PB7 I2C1: Kookabus.
PA0/PA1: address (pull-ups on, closed = 0).
PB1 (ADC1_IN9): V12 / 11. PC13: status LED (low = on).
C13 to C16 at VDD pins 1, 24, 36, 48; C17 bulk;
C18, C19 at VDDA pin 9.

B. 12 V hub and star distribution to 8 servo ports

Notes

C. Logic power: 5 V and 3.3 V

D. Microcontroller: STM32F103C8T6
DIR high: MCU drives the bus. R6 holds U5
in receive while the MCU is in reset.
R8 idles the bus high. D5 clamps the bus at
~6 V if 12 V reaches a DATA pin; R7 (1206,
0.25 W) limits that to ~35 mA, R16 keeps it
out of U5.

E. Servo bus: 3.3 V to 5 V, half-duplex

J1 XT60: the only 12 V input (up to 20 A).

J2: same pinout as J12/J13 for jumper wires:
1 GND, 2 3V3 (host, pull-ups only), 3 SDA, 4 SCL.

F. I2C pin header (backup to Kookabus)

Star: the hub (D1, C3 to C5) sits at
the board centre. Each port has its own
equal-length V12 spoke and PTC, so a
stalled or shorted servo trips only
its own port. Servo pinout (Feetech
5264): 1 GND, 2 V+, 3 DATA.

A. 12 V input and reverse-polarity protection

Order: inputs (VIN) -> Q1 ideal diode (VIN_F) -> F1 fuse -> V12 hub.
U1: MX74700T (pin for pin with TI LM74700-Q1), as Kookabus-01.
EN tied to ANODE (always on). C1: VCAP to ANODE.
Q1: 30 V, 2 mOhm N-FET: 0.8 W at 20 A, 0.13 W at 8 A.
A reversed supply sees Q1 off and its body diode blocking.

G. Kookabus I2C, UART, SWD

5 V from V12 (U2) runs the servo side of U5 and the 3.3 V
regulator U3. With no 12 V, an ST-Link or USB-serial
adapter can power the logic through the 3V3 header pin.
D3: 3.3 V power indicator.
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