STM32H743 Drone Controller Board

This board was designed including component selection, schematic capture and PCB layout during one weekend.

The board is based on the STM32H743VIT6 and contains a DC/DC power supply based on the LT8609SEV#PBF ultra-
low-EMI SMPS, with optimized component placement, short high-current paths and a minimized switching hot loop
to improve EMC performance, reduce parasitic inductance and maintain high power efficiency.

It also contains a W25Q512JVEIQ Flash memory with short high-speed routing, and a Bosch BMI088 IMU for inertial
sensing using an integrated accelerometer and gyroscope.

The board uses a 4-layer stackup, where:

1 -TOP: signals, components, local GND copper and power routing

2 — GND PLANE: solid ground plane providing low-inductance return current paths, good signal reference and
improved EMC performance

3 — POWER PLANE: low-impedance power distribution plane

4 - BOTTOM: secondary signal routing mixed with GND copper







ESC
J2

en

us




&
ql/“h_)ﬁ____
















d'
IIIIIIIIIIIIIIIIIIIIIIIII LCRI ::







d'
IIIIIIIIIIIIIIIIIIIIIIIII o's i
















Hl

[ ]
[ ] [ ]
[ )
sl
sl
®n:
[ ]
20
[ ) [ )
£p0 0e

He2

C16

] e

=alk

R12 Ri1 R10 R9
a a a o

[ ]
* ° °
[ ]
[ ]
[ ]
[ ]
LY
o M
>
[ ]
[ ]
[ ]
[ ] [ ]
Y [ ]
20 @ ° ® (i3
=3 g C2h - °
¢

- @ |<|
S ®
C2
L o0 o
. XY M oeee
L] ug %C5
= o [C7
O\ % :
o © ..
T
o —
L] )
® " e °
= °
L o
e o C10
C30] @
® o o o
0 I:I o0
- us N
= . >
a ® °
R5 o O o L4 °
000
L4 8]
°

He3



01_Power_Input

02_Power_regulation

03_STM32H743_schematic 04_BMI0B8_IMU_sensor

Plik: 01_power_input.kicad_sch

H4
MountingHole

Plik: 02_power_regulation.kicad_sch

H3
MauntingHole

H2
MountingHole

H1
MountingHole

Plik: 03_stm32h743_sch.kicad_sch Plik: 04_bmi0B8_imu_sensor.kicad_sch

by wojtron

Sheet: /
File: STM32H743_board_wfl.kicad_sch

Title: STM32H743 board with IMU

Size: A4 [ Date:

Rev: v0.5

KiCad E.D.A. 10.0.4

Id: 1/5

I 4 I 5




Fi
+BATT 1A Fuse 0680L1000-05 +26V_prefiltered

A 1/\-/2 . . A

D1 c1 c3 c4
SMBJ26A 47uF uF 1uF 100nF
< ~ ) ) v
GND GND GND
by wojtron

Sheet: /01_Power_Input/
File: 01_power_input.kicad_sch

Title: STM32H743 board power input schematics

Size: A4 [ Date: Rev: v0.5

KiCad E.D.A. 10.0.4 Id: 2/5

2 [ 3 I [ I 5 I




i e c
LT8609SEV#PBF
+5V
1 12
R PG = 10pF N
2 vee FB I S
R2 s L W o s GND_4 =2 D=z RS
18.2k 1uF GND_2 TR/SS
& GND 5 16 L 1
- Sw_t SYNC cs Rl ™ - 7
L~~~y 2 [6 17 182k 47uF
SW_2 GND_5 10nF u
SPM3020T-2R2M—LR 7 18
+26V_prefiltered GNp GND s NC_1 NC_2 19
A GND o GND_3 NC_3
VIN_L NC_ 2
Lo %vm_z Nes2L)  GND  GND GND GND
s7uF L En/uy
GND
02
+5V AP7361C-33E +3V3
1 1 3 M
Vi Vo
c1o L 2 L
10F I — I 4.7uF
o
GND GND
GND

by wojtron

Sheet: /02_Power_regulation/
File: 02_power_regulation.kicad_sch

Title: STM32H743 board power regulation schematics

Size: A4 [ Date: Rev: v0.5

KiCad E.D.A. 10.0.4 Id: 3/5

2 [ 3 I [ I 5 I




T T 7 T 3 I [ I 5 I 5 I 7 I L]
+5V L33 L +3V3
" 2 BLM21PG2215N1D 2
2
ND ——2
UARTZJ& 3 It _Lcu _L c13 _L c14 _L c15 _L c16 _L c17 20 _L c18 _L c19
UART2TX 4| | cpg 4.70F 100nF 100nF 100nF 100nF 100nF : 100nF 1uF
12C1_SCL 5
6 1007F
+BATT GND GND GND GND GND GND GND GND
[ GND CURRENT
a 5 +3V3 SWD_NRST
CURRENT z¢ 3 c21 ol =~ 2wl gl = RS
TELEMETRY 4 100nF RS K e I B K
sT |2 =2358232 H
| esc JP1 14 gs22228 _ |»
> PROG_MODE_JUMPER o NRST “;:S 23
MOTOR_4 g 94 lanoto Pz 2k UART2_TX c22
pas| 28 UART2_RX 100nF
1’2{: TSX-3225_16.0000MF18X~-ACO 20, VREF+= = PA4 ;g CS1_ACCELEROMETER
<PAS I
[ 1] 30
PHO= <PAG GND
GND 13 lpu1= <PA7 2%
<PAB |- Lx
*2peo= <pag[-68 AR
*2Bpet = <PAL0[-82 RTLR
+5V i pe2= <pa11 10
4 )é PE3= = PA12 L)( SWDID
Lz *—={pe4= <PA13[-22 <
N T | 3 xipes= =paa-18 SWELK
UARTLRX S L[ uart *2PE6= <PAL5 L Tx
UARTLTX 4 [ FLASH_DI/100 37 |perw +3V3 433
FLASH DO/I01 38 fpeg= <pBo| 34 INT3_GYROSCOPE
FLASH_WP/I02 39 |orgm <PBLE2x
FLASH_HOLD/RESET/I103 40 |prrom Zrp2| 36 FLASH_CLK . .
> {pe1s < <pp3[-22 SHO 4.7k 4.7k
*2{peio= =pu (20
%23 1pE13w <PB5 2% l
X244 {pps 4= <PB6 2 :28725;
*45 {pE15= <PB7 92 2€150,
., B o =Pa8 22
- % - = o
Tag_Connect_6pin 52| 00~ T
. . swo xoZipo1< =PB10 [t
SwDID 2 5 b 84 o5 S 51
GND »——PD3= 2PBI2 2%
SWD_NRST 3L Jw SWCLK 85 | opyw <pp13}-52
= 86 {pps= < PB4 ‘xﬁi
%87 {ppe= <pB15 34y
%88 {pp7=
*25 1ppg= <PCOHEx
TELEMETRY 56 |ppg e <pc1 6
27 1pp10= <pc2_ciilx
*28 lpo11 < <PC3_C 8%
x% PDL2< <PCh gg C52_GYROSCOPE
X2 —{PD13= =PC5 INT1_ACCELEROMETER
*x8pp1u= <pce |63 RO MOTOR_1
62 |pp15= g I 33_'3_'-1-1. it MOTOR_2
S ocales = MOTOR 3
<PCB RE SR}
48 = 66 — MOTOR 4
vcap <PC9 3
73 lvcap <pc10[-L8x 33R
#3v3 c26 c2s, =PC11 FLASH_CS
=pc12|-80x
2.20F 2.20F Spors|Z
+3V3 <pci4f-Bx
R13 T < <pc1s 2%
n &
10k iy
U4 o I 1 GND GND -
FLASH_CS iles O €28 EZZ 3|3 sTM32H743VIT
FLASH_CLK 6 > 100nF Y
5 CLK
FLASH_DO/I01 2 g‘o//‘ﬁ;
FLASH_WP/102 3195100 GND GND
FLASH_HOLD/RESET/103 7| m/g[isg/\[)] GND GND
£
]
Jim W25Q512)VEIQ
GND
by wojtron
Sheet: /03_STM32H743_schematic/
File: 03_stm32h743_sch.kicad_sch
Title: STM32H743 board uC schematics
Size: A3 [ Date: [ Rev: v0.5
KiCad E.D.A. 10.0.4
1 T 2 T 3 T ) I 5 I 6 I 7 I 8




13
BLM21PG221SN1D +3V3_IMU
i A
L 2
I 1uF
GND
+3V3_IMU +3V3_IMU
c31 _L L s
100nF I I 100nF
GND GND
oo
[=) o
CS1_ACCELEROMETER 15" (a5 S INTL INTL_ACCELEROMETER
€S2_GYROSCOPE 2|csB2 .
SPILSCK p oo o scK/scL INT2
SPIL_MOST 2 il 0 %] 5D1/SDA L,
SPIL_MISO p> = sDO1 INT3 INT3_GYROSCOPE
D02
< INTa
7 2 5
[

=}

[=)
3 5 N
us | | Bmioss

by wojtron

Sheet: /04_BMI088_IMU_sensor/
File: 04_bmi088_imu_sensor.kicad_sch

Title: STM32H743 board IMU BMI088 schematics

Size: A4 [ Date: Rev: v0.5

KiCad E.D.A. 10.0.4 Id: 5/5

2 [ 3 I [ I 5 I




