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Abstract

This document is the formal version of the Pixhawk industry standard that includes all
aspects of the hardware standard required to build compatible autopilots.
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Document Revisions
Revision Editor Reviewer Comments
0.10 Lorenz Meier David Sidrane Initial specification
0.2.0 Lorenz Meier David Sidrane Addition of FMUv6X draft

Contact and Public Developer Call

This standard is being developed on a public developer call.
For further questions, please contact the maintainer of the standard, lorenz@px4.io.

Trademark Guideline

Pixhawk is a registered trademark and is used to mark and protect the consistent use of this
standard. The requirements for this are covered in this document: Trademark Guideline
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Flight Management Unit Standards

e FMUVI No product name (2012, 168 MHz M4)
e FMUv2: Pixhawk 1 (2013, 168 MHz M4)
e FMUV3: Pixhawk 2 (2015, 168 MHz M4, redundant sensors)
e FMUv4: Pixracer (2015, 168 MHz M4)
e FMUv4X: Pixhawk 3 Pro (2017, 168 MHz M4, redundant sensors)
e FMUVS: Pixhawk 4 (2018, 200 MHz M7)
e FMUvV5EX: Pixhawk 5X (2019, 200 MHz M7, temp-calibrated, redundant sensors)
e FMUvVE: Pixhawk 6 (2019, 400-600 MHz H7)
e FMUV6GX: Pixhawk 6X (2020, 400-600 MHz H7, temp-calibrated, redundant
sensors)
Interface Standards

e OBSOLETE: Pixhawk connector standards v1 (2011-2015)
o Connector: Hirose DF13
o Pinout:
e Pixhawk connector standards v2 (2015-)
o Connector: JST GH
o Pinout: Pixhawk connector pinout
e Pixhawk Autopilot Bus (PAB)
o Connector: 100-pos Hirose DF40
o Connector: 50-pos Hirose DF40
e Pixhawk Payload Bus (PPB)
o Connector: KEL KY
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Common External Interfaces

This list describes the mandatory external interfaces.

Standard FMUvV5 FMUv5X FMUv6 FMUv6X
Stable 06/2018 06/2019 12/2019 02/2020
Clock 200 MHz 200 MHz 480 MHz 480 MHz
RAM 512 KB 512 KB 1 MB 1 MB
PAB / SoM v X v

UART (RTS/CTS) 2 3 3 3

UART 2 4 2 4

Debug 6-pos 10-pos 10-pos 10-pos
Ethernet X v v v

CAN 2 2 3 3

12C 2 3 (+NFC) 2 3 (+NFC)
Power input analog digital digital digital
PWM out 6 + 8 (I0) 8 + 8 (I0) 8 8

GPIO Exposed [thd]
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Pixhawk Autopilot Bus (PAB) and Module Standard

The usage of this bus is mandatory for all System-on-Module designs (SOM). However, if
autopilot and baseboard are integrated into one unit, this connector pair (PAB X1and PAB
X2) can be omitted. See mechanical section for dimensions.

TIP: Leverage the Altium footprint available in the support files folder

View from Top side (Scale 4:1)

View from Bottom side (Scale 4:1)

Connector X1 (PAB X1)

The 100-pin connector is automotive grade, low-cost, vibration resilient and allows very high
density assemblies.

Baseboard side (bottom) Autopilot side (top)
Part Number Hirose DF40HC(3.0)-100DS-0.4V(58) Hirose DF40C-100DP-0.4V(51)
Distributors DigiKey DigiKey
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https://drive.google.com/drive/u/0/folders/0ANX9hWr7R4P0Uk9PVA
https://www.digikey.com/products/en/connectors-interconnects/rectangular-connectors-arrays-edge-type-mezzanine-board-to-board/308?k=DF40HC%283.0%29-100DS-0.4V&k=&pkeyword=DF40HC%283.0%29-100DS-0.4V&sv=0&pv7=2&sf=0&quantity=&ColumnSort=0&page=1&pageSize=25
https://www.digikey.com/product-detail/en/hirose-electric-co-ltd/DF40C-100DP-0.4V-51/H11614CT-ND/1969494
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Dimensions A%02
B+0.08
P=0.4+0.05
ol oy [ ol e
BRI A — e o e
§§ % 7 B fr yunororororrre
’ 0.15+0.02
0.1240.02 Vacuum pick up area : C+0.2
Vacuum pick up area : C+0.2
A=22.6mm Ai21.52mm
B =19.6mm B=19.6mm
Connector X2 (PAB X2)

The 50-pin connector is automotive grade, low-cost, vibration resilient and allows very high
density assemblies.

Baseboard side (bottom) Autopilot side (top)
Part Number Hirose DF40HC(3.0)-50DS-0.4V(51) Hirose DF40C-50DP-0.4V(51)
Distributors Digikey Digikey
Dimensions At02

B+0.08 .
P=0.4+0.05 |

3.38+0.2
2.94+0.2
|

2.97+0.2

0.12+0.02 ‘ ‘
Vacuum pick up area : C+0.2

A=12.6mm A=
B=9.6mm B=

X1 Pinout

Mandatory main bus with the critical Pixhawk interfaces.
FMU_CH8 1 2 GND (Pin 2)
FMU_CH7 3 4 BUZZER_1
FMU_CH6 5 6 GND
FMU_CH5 7 8 I2C3_SDA_BASE_MS5611_BARBED_EXTERNAL1
GND 9 10 I2C3_SCL_BASE_MS5611_BARBED_EXTERNAL1
FMU_CH4 11 12 I2C2_SDA_BASE_GPS2_MAG_LED_PM2
FMU_CH3 13 14 I2C2_SCL_BASE_GPS2_MAG_LED_PM2
FMU_CH2 15 16 I2C1_SDA_BASE_GPS1_MAG_LED_PM1
FMU_CH1 17 18 I2C1_SCL_BASE_GPS1_MAG_LED_PM1
GND 19 20 GND
FMU_SAFETY_SWITCH_IN 21 22 UART7_RTS_TELEM1
FMU_nSAFETY_SWITCH_LED_OUT 23 24 UART7_CTS_TELEM1
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HW_VER_REV_DRIVE 25 26 GND
HW_VER_SENSE 27 28 UART8_TX_GPS2
V_RTC_BAT 29 30 UART8_RX_GPS2
GND 31 32 GND
VDD_3V3_SPEKTRUM_POWER_EN 33 34
VDD_5V_PERIPH_nEN 35 36
VDD_5V_PERIPH_nOC 37 38
FMU_PPM_INPUT 39 40
GND 41 42
GND 43 44
GND 45 |46
GND 47 48
VDD_5V_IN 49 50 GND
VDD_5V_IN 51 52 UARTS5_TX_TELEM2
VDD_5V_IN 53 54 UARTS5_RX_TELEM2
VDD_5V_IN 55 56 GND
58 UARTS5_RTS_TELEM2
60 UARTS5_CTS_TELEM2
62 GND
64 UART7_TX_TELEM1
66 UART7_RX_TELEM1
68 GND
70
72
GND 73 74 GND
FMU_SWDIO 75 76 USB_D_P
FMU_SWCLK 77 78 USB_D_N
GND 79 80 VBUS_SENSE
VDD_5V_HIPOWER_nEN 81 82 GND
VDD_5V_HIPOWER_nOC 83 84 FMU_VDD_3V3
nARMED 85 86 FMU_VDD_3V3
FMU_nRST 87 88 GND
nPOWER_IN_A 89 90 ADC1_6V6
nPOWER_IN_B 91 92 ADC1_3V3
nPOWER_IN_C 93 94 GND
GND 95 96 UART4_RX
FMU_CAP1 97 98 UART4_TX
GND 99 160 |GND
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X2 Pinout

Advanced bus (optional) containing ethernet and external SPI port.

GND (Pin 1) 1 2 ETH_MDIO
ETH_REF_CLK 3 4 ETH_MDC
GND 5 6 ETH_POWER_EN
ETH_CRS_DV 7 8 GND

GND 9 10

ETH_RXD® 11 12

GND 13 14

ETH_RXD1 15 16

GND 17 18

ETH_TXD® 19 20

GND 21 22

ETH_TXD1 23 24

GND 25 26

ETH_TX_EN 27 28

GND 29 30
SPI6_MISO_EXTERNALT 31 32
SPI6_MOSI_EXTERNALT 33 34
SPI6_SCK_EXTERNAL1 (SWO) 35 36

GND 37 38
SPI6_nRESET_EXTERNAL1 39 40
SPI6_nCS1_EXTERNALT 41 42
SPI6_nCS2_EXTERNALT 43 44  |pPG6
SPI6_DRDY2_EXTERNAL1 45 46 [GND
SPI6_DRDY1_EXTERNAL1 47 48  [NFC_GPIO
SPIX_SYNC 49 50 |PH11

Pixhawk Reference Standard
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Mechanical Design
Top view of FMU SOM
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PCB Layout Guidelines

The base board should be impedance controlled with 50 ohms single ended, 90
ohms differential for USB, and 100 ohms differential for Ethernet.

Impedance controlled signal traces should not be routed such that they cross a split
in their respective reference planes. A signal crossing a plane split may cause
unpredictable return path currents impacting signal quality and potentially creating
EMI problems.

Provide 3x the gap separation between adjacent ground fill copper and both USB
and Ethernet differential signal traces.

Ethernet RMIl interface signals ETH_TX_EN, ETH_TXD1, ETH_TXDO, ETH_CRS_DV,
ETH_RXD1, ETH_RXDO should each be kept under 6” in length with length matching
to each other within 2. ETH_TXDO is ~1" on the FMUM board and ~0.5" longer than
the rest of the RMIl interface signals. Therefore on the base board ETH_TXDO
should be less than 5" in length and the remainder of RMII signals should match
(ETH_TXDO - 0.5") to with 2".

While it is possible to mount low profile components under the FMU SOM,, it is
recommended that some form of heatsinking provision be employed to remove heat
from bottom side M7 processor U1, such as a metal housing that is thermally
connected to Ul. Use of such a metal housing may require a keepout area under the
SOM.

The four 2.0 mm mounting holes with 3.6 mm pads are connected to ground and are
intended to provide electrical grounding to the base board through metal standoffs.

The DF40 connectors establish a 3mm board to board spacing between the SOM
and base board.

Port protection diodes and series resistors should be placed close to the connectors
they are providing protection for.

Ethernet common mode chokes specify removing copper planes and traces from
beneath the parts for best performance.

The impedance from input connector, through power path selector, to VDD_5V_IN
should be given special attention to reduce voltage drops. Keep traces wide (at least
Tmm) and use multiple vias when changing layers (at least 2).

Pixhawk Reference Standard n
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FMUv5X Summary

Overview
@ D
Bosch ST Bosch Bosch
D BMI088 ISM330DLCTR BMM150 BMP388
E MU MU Mag Baro
‘ Off-board sensor EEPROM ‘
IMU connector
Sensors Bosch Connector 10
Power FMU BMP388
Baro Connector FMU
STM32F765
- FRAM 2MB Flash Invensense Sensors
= 512 KB RAM Bt iy
T My MCU
Power
icro- McuU NXP
Micro-SD SE050
& —/ Peripherals
L PAB PAB /
4 A
1o TE
Power 1 & 12C
|—| Power Path Power SZTl\zABS ’2:1;1?]5 MS561 ,;
@ Selector Protection aro
(%) Power 2 & 12C 512 KB RAM
® | Off-board sensor EEPROM ‘
m McU
Telem 2 100Base-T ‘ ‘ CAN 2 | ’ GPS 2 ‘ ’ SBUS OUT ‘ ‘ UART & 12C ‘ ‘ 10 PWM ‘
Telem 1 s | [ cant | [ePsi satey| ] DSM/SBUS ‘ | apio | | FmUPWM b
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Detailed Block Diagram

3
44— \DD_3V3_SENSORS2,3.4 =+ Pr Gtri/Status

o0 45| Nag o AciTRO

i NAL {+—~VDD_5V_IN 9 Lo +2 ETH_TXD[10 i
gviraton e poary [ €——SENSCR34—p| Sz STM32F765 ETH TX_EN—» R
(820 3d-pir FPC) B 2MiB FLASH [¢——ETH_CRS _DV- 100Base-TX Ethemet WDO_3V3_SENSORS3_EN
MRS, GPIO - 2 i Ethemet CATS X ¢
BMM150, EMP388a, BMICES, 7 MU 512KiB RAM Ethemet | [ MmETH_RXD[1 0ot PHY ST GH 4.pis VDD_3V3_SENSORS4_EN
i i IO (Two Pair Unshielded) L -pin) T i
1SM330, l¢——ETH_REF_CLK: ( VDO_3v3_SPEKTRUM_POWER_EN
BliFas8a CAL MEMORY [ SPswe 1 — (MR le———&TH MDIO——» DO_5¥_PERIPH_nEN
o BMP338, SE- 1264 o . DD_5Y_PERIPH_nOC
BMP3SS | [ BARO BWPaEED | = = DD_5V_HIPOWER_nEN
Not both DRDY USARTH fe-2 GRSt VDD_5V_HIPOWER_nOC
(On Board) FMU_VDD_3V3 A Y o TI—
L R et | GPio [ Z—[0B | saFETY SWITCH nPOWER_IN_A
Secure Element (SE050) apsi GPIO f— 010} SAFETY SWITCH LED nFOWER_IN B
(On Board) FMU_VDD_3V3 TIMER14 |— Buzzer nPOWER_IN_C
[ MU IICH-20602) SYNG} I 12C Ul LED Driver nARMED
IMU(ICM 20602) Svwele—| 3 (10-pin JST GH} Ll
e bl o Valtage Sense ADC Assignments S
INdx
VDD_3V3 SENSORS! _l¢— |vop_sva_sensorsy SEER B\;:: o Ombeard rMujSm’n’jsvs -
SPEEXTI  STNCIE—— exTERNALI-3<—p SPIB SCALED_VDD_3v3 SENSORS1 on Rigl
(11-pin JST GH) [€——RSTDRDY12-—<»{ GPIO SCALED_VDD_3V3_SENSORS2 i e ArowE | Pawer Domains
GPIO SCALED VDD _3V3 SENSCRS3 |  yarrr TELEMT { ]
= Pk EN puliog SCALED_VDD_33_SENSORS4 =2 (6-pin JST GH) SENSORS1
(On Board) ADC1_SPARE 1_33 4 — SPI — IMU1 (ICM-20602), FMUM Bd
ADC1_SPARE_ 2 8VE EM;
GPIO e R UARTS [¢—<—TH »f (6-pin JST GH) SENSORS2
BARD (MSS611) 2. o HW_VER SENSE SPI2 - IMUZ (1SM330), IMU Bd
(On Base-Boarg REV S L TELEMA
(i ) HW_REV_SENSE USARTZ M (6-pin JST GH) SENSORS3

UARTS e GPSZ [FOWER) i e o2 L
SE | wART 8 12c) pinJsT o) ENSORSY

12c2 Sl
12 EXT2_UART Power Path Selector | | SPIAIZCA - MAG (BMM1S0), IMU Bd
{5.9in JST GH) e 3 BRICKT BAT PR L e 12C4 - CAL MEMORY, IMU Bd
(B-pin = 12G4 - SECURE ELEMENT, FMUM Bd

B-pin JST GH) -

TMRS(CH4) 1264~ BAROT (BMP388), FMUM or IMU Bd

'A‘jlsngH Z4p AOC1 (313, 6¥6) PRICKIBATFYR »| VDD_5V_BRICK2
(o ) £ GPIO for bostioader (B-pin JST GH) LSV PERIPH

GPS1 ~ [2C1, USART1

2
RGB LED Gnboard a UsB 0oTG USE vBUS EXTERNAL1 - SPI§
(light pipe or only for Developer) [** e |:GPIU 3 (Use-c) EXTERNAL3 — I2C3, UART4
TELEM2 - UARTS

OTG US8 FWU Ext Boot Enable
DRIVER 2 TELEMS - USART2
{d-pin JST GH} TIAD51THIS ol A ptaTaH) veus RC_INPUT - USARTS
GPIO nARMED e
CAN EXTZ DRIVER 2 RST
(4-pin JST GH) TIATOSTTKIS I“_f"’ o e h S e U
MicroSD Memary 7 vnn,svs,sn,mnujm] |: GFIO ITNREY SEhob e
(MicroSD) SDIO |_VDO_3
; " Ly 12C3 - BARO2 (MS5611 Barbed), BASE Bd
FMUDEBUG = £ gﬁ:‘f ng'}:ﬁ?‘mﬁ popjgp?[) '| DEBUG ADC3_14 HNVER NS 12C3 ~ CONFIG MEMORY, BASE Bd
10-pin JST SH (RA} TRACE:DO-D3, TRACECLK  DEBUG TMR1412 f— SPI5 -~ FRAM
RC_INPUT (0010} | Trims UARTS e £ FMU PAWM 0UT
FIMU TRACE DEBUG
8-pin JST SUR (VERT) SBUS_DSM__UARTE RX (n010) & (38 2.54mm) LEGEND
VOSBRI ——Pixhawk Access Bus—
F 8210 PWM OUT {(VDD_SERVO Fiterad
e ] UsART1 R USARTZ e d VDD Servo Sense and Manitored Orly)} 5
(5-pin JST GH) | % THRI STM32F100 P b P (3%8 2. 54mm) FMUM Onboard Function
i SAFETY SWITCH
PPM RC IN
(3-pin JST GH}. TMR1 SAFETY SWITCH LED : FMUM Connector

< (na10)
SPEKTRUM

USART3 TX

i

BASE Onboard Function

SBUS OUT
(3-pin JST GH)
USARTI, I0_SWDIO, 10 DEBUG
I0_NRST, I0_SPARE_GPIO1,2 10-pin JST SH (R4

FMUv5X SYSTEM BLOCK DIAGRAM 12/15/2019

The FMUV5X generation brings the proven features from FMUV5 to a hardened form factor.

e Secure element for secure authentication of the drone (SEO50, 12C4)
e Ethernetinterface for high-speed mission computer integration
e Three redundancy domains: Completely isolated sensor domains with separate buses
and separate power control.
e Redundant sensors on separate buses, allowing continuous operation while losing a
complete redundancy domain.
o Bosch BMIO88 accelerometer (SPI4, redundancy domain #1, vibration
isolated)
Invensense ICM-20602 (SPI1, redundancy domain #2)
ST Micro ISM330 (SPI5, redundancy domain #3, vibration isolated)
Bosch BMM150 compass (12C4, redundancy domain #1, vibration isolated)
Bosch BMP388 pressure sensor (12C4, redundancy domain #1)
GPS external mag + baro #1 (12C1, redundancy domain #2)
GPS external mag + baro #2 (12C2, redundancy domain #3)
High accuracy barbed baro (12C1, redundancy domain #2)
Calibration EEPROM for baseboard sensors (12C1)
o On-IMU calibration EEPROM memory for high-accuracy sensors (12C4)
e Automated sensor calibration eliminating varying signals and temperature
e Operating temperature -40 to +85°C
e FRAM memory for configuration data (SPI2)

o o O O O O o ©O
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Extensive power monitoring
o Two smart batteries on SMBus or more on UAVCAN
o 5V rail monitoring
o 3.3V rail monitoring for CPU
o 3.3V rail monitoring for each sensor domain
External sensor bus (SPI5)

Temperature calibration: Every board is calibrated for temperature from -25 to +85

degrees

Redundant power supply: The autopilot can be powered from up to three power
sources and every sensor set is powered by an independent LDO with independent
power control

Battery-backed real time clock for running security applications without GPS
coverage

For NFC one external I2C port needs to have an additional GPIO line and 5V to
supply the external NFC reader.

Full FMUv5X Pinout

The official pinout is covered in this pinout sheet.

PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PB
PB
PB
PB
PB
PB
PB
PB
PB

0o N oo b WON -2 o

N N NN N = @@ @A @ @a @ @a @ @a «a o
A WON 2 © W 0 N O O OWN -2 O©

: \_-_
1 ETH_REF_CLK ETH_REF_CLK
2 ETH_MDIO E ETH_MDIO

6
7 ETH_CRS_DV
8

E ETH_CRS_DV

TIM1_CH1 T FMU_CH4
9 USB_OTG_FS_VBUS B VBUS
10 TIM1_CH3 T FMU_CH2
11 USB_OTG_FS_DM B USB_D_N
12 USB_OTG_FS_DP B USB_D_P
13 SWDIO D FMU_SWDIO
14 SWCLK D FMU_SWCLK
15 PA15 G SPI6_nCS2_EXTERNAL1
0
1
2
3
4
5
6
7 I2C1_SDA I T2C1_SDA_BASE_GPS1_MAG_LED_PM1
8 I2C1_SCL I TI2C1_SCL_BASE_GPS1_MAG_LED_PM1
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

66 llllllpEz
67 .- PE3

PB
PB
PB
PB
PB
PB
PB
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PD
PD
PD
PD
PD
PD
PD
PD
PD
PD
PD
PD
PD
PD
PD

9 UARTS_TX V. UART5_TX_TELEM2

16 TIM2_CH3 T HEATER

11 ETH_TX_EN ETH_TX_EN
12\_I_
13 ETH_TXD1 ETH_TXD1

ETH MDC ETH MDC

1
2

3

4 ETH_RXD®@ ETH_RXD®O
5 ETH_RXD1 ETH_RXD1
6
7
8

UART5_RTS V. UARTS_RTS_TELEM2
9 UARTS5_CTS V. UARTS_CTS_TELEM2

1o Nl
I _-_

12 PC12 NARMED
13 PC13 G VDD_3V3_SD_CARD_EN
14 0SC32_IN X 32KHZ_IN
15 0SC32_0UT X 32KHZ_OUT
B CANIRX  CoCANTRX
ToeAMLTXcoeatTX
2 UART5_RX V  UART5_RX_TELEM2
3
4
5
6
7
8
9
10 PD10 G FMU_nSAFETY_SWITCH_LED_OUT
11 PD11 G SPI6_DRDY1_EXTERNALT
12 PD12 G SPI6_DRDY2_EXTERNALT
13 TIM4_CH2 T FMU_CH5
14 TIM4_CH3 T FMU_CH6
15 PD15 G VDD_3V3_SENSORS2_EN
64 ..UARTS RX V. UART8_RX_GPS2
65 .- UART8_TX V  UART8_TX_GPS2
D TRACECLK
G nLED_RED
G nLED_GREEN

68 .- PE4
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69
70
71
72

73 .- UART7_RTS
74 -. UART7_CTS

.- UART7_TX

75 ..TIM1_CH2
76 PE 12 SPI4.SCK S SPIASCK_SENSOR4BMMISE
77 PE 13 SPT4_MISO S SPIA_NISO_SENSOR4_BMMISG
78 ..TIM1 CH4
79 .- PE15

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PH

I2C2_SDA
I2C2_SCL
PF2

G
v
\
\
T

T
G
I
I
G
G

nLED_BLUE

VDD_3V3_SENSORS3_EN
UART7_TX_TELEM1
UART7_RTS_TELEM1
UART7_CTS_TELEM1
FMU_CH3

FMU_CH1

VDD_5V_PERIPH_nOC
I2C2_SDA_BASE_GPS2_MAG_LED_PM2
I2C2_SCL_BASE_GPS2_MAG_LED_PM2
SPI1_DRDY1_ICM20602
SPI4_DRDY1_BMM156_DRDY

UART7_RX

\

UART7 _RX_TELEM1

TIM14_CH1

0 PF10
1

T
G

BUZZER_1
SPI6_nRESET_EXTERNALT1

0
1
2
3
4
socsmis A weesmse
6
7
8
9
1
1

2 PF12
13 PF13
14 T2C4_SCL
15 T2C4_SDA
0 PGo
1 PG1
2 PG2
3 PG3
4 PG4
5 PG5
6 PG6
7

13 ETH_TXD®O

[ _-_

15 PG15
@ OSC_IN

D O o6 606 606 0 60 0 06 HH O ©

X

VDD_5V_HIPOWER_nEN
VDD_5V_HIPOWER_nOC
I2C4_SCL_FMU
T2C4_SDA_FMU
HW_VER_REV_DRIVE
NPOWER_IN_A
nPOWER_IN_B
nPOWER_IN_C
VDD_5V_PERIPH_nEN
I2C4_DRDY1_BMP388
PG6

SPI5_nCS1_FRAM
VDD_3V3_SENSORS4_EN

ETH_TXD®O

ETH_POWER_EN
16_MHZ_IN

Pixhawk Reference Standard
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

PH
PH
PH
PH
PH
PH
PH
PH
PH 9

PH 10
PH 11
PH 12
PH 13
PH 14

PH 15
B

0 N o oo b WN =

0SC_0UT
PH2

PH3

PH4

PH5
TIM12_CH1
I2C3_SCL
I2C3_SDA
TIM12_CH2
TIM5_CHT
PH11
TIM5_CH3
UART4_TX
UART4_RX
PH15
TIM5_CH4

129 .- SPI2_SCK
130 -. SPI2_MISO
131 .- SPI2_MOSI
132 .- PI4

133 -. TIM8_CH1_IN

134 .- PI6
135 PEIZS P17
136 -. PI8
137 .- PI9
138 PE[1@ P116
139 .- PIT1

D O 606 60 06 o 460 0 uno ono 4606 < < 4o d4d dH+Hd -+ 44 0 o @ o X

16_MHZ_OUT
VDD_3V3_SPEKTRUM_POWER_EN
NFC_GPIO
FMU_SAFETY_SWITCH_IN
SPI2_nCS1_ISM330

FMU_CH7
I2C3_SCL_BASE_MS5611_BARBED_EXTERNALT
I2C3_SDA_BASE_MS5611_BARBED_EXTERNALT1
FMU_CH8

SPIX_SYNC

PH11

SPI2_DRDY2_ISM330_INT2
UART4_TX

UART4_RX

SPI4_nCS1_BMM150

FMU_CAP1
SPI2_SCK_SENSOR2_ISM330
SPI2_MISO_SENSOR2_ISM330
SPI2_MOSI_SENSOR2_ISM330
SPI3_nCS1_BMIB88_ACCEL
FMU_PPM_INPUT
SPI3_DRDY1_BMI@G88_INT1_ACCEL
SPI3_DRDY2_BMIG88_INT3_GYRO
SPI3_nCS2_BMIA88_GYRO
SPI1_nCS1_ICM26602
SPI6_nCS1_EXTERNALT

VDD_3V3_SENSORS1_EN

Pixhawk Reference Standard
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FMUv6X Summary

Overview
Bosch ST Bosch Bosch
) BMI088 ISM330DLCTR BMM150 BMP388
E MU MU Mag Baro
| Off-board sensor EEPROM ‘
\_— -/
IMU connector
Sensors Bosch Connector 1O
Power FMU BMP388
Coi Connector FMU
) S P Invensense Sensors
S FRAM R Eas ICM-20602 —
™ MU MCU
Vi . MCU NXP Power
foro- SE050
k —/ Peripherals
\ PAB PAB
e e N
10 TE
Power 1 & 12C
’—l Power Path Power Szwsigzs MS5611
@ Selector Protection Baro
(72} Power 2 & 12C 512 KB RAM
@© ‘ Off-board sensor EEPROM ‘
m MCU
Telem 2 | tooBaseT | | canz | | apsz | | ssusour | |uaRTsiec| | 1oPwM |
Q Telem 1 | SPI ‘ ‘ CAN 1 | ‘GPS1+ Safety‘ [ DSM/SBUS | | ADIO } ] FMU PWM b

NOTE: FMUv6X has the same architecture as v5X, but is based on STM32H7

Pixhawk Reference Standard
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Detailed Block Diagram

** Pur Ctr/Status

VDD _3v3 SENSORS1_EN

VDD_3¥3_SENSORS2_EN

VDD_3V3_SENSORS3_EN
VDD_3V3_SENSORS4_EN
VDD_3V3_SPEKTRUM_POWER_EN
VDO 5V PERIPH_nEN
VDD_5v_PERIFH_nOC
VDD_8V_HIPOWER_nEN
VDD_5V_HIPOWER_n0C
nNPOWER_IN_A

NPOWER_IN 8

nPOWER_IN_C

nARMED

) 5V IN dx
FMU_VDD_3V3 2x

3
4 [€4—VDD_3V3_SENSORS2,3.4
oD 2ttt VDD_SV.IN = 2
INTER! £ 9 [ TH_TXD[ 1O}
Viration sclated Board) [«—SENSOR234—Lp) ﬁz-ﬁ 4 STM32FT65 ETH_TX_EN——»|
A gEe EP 1 2MiB FLASH «——ETH GRS DV 100Base-TX Ethemet e
MM 150, BMP388a, BMI0SE. (] ' MU 512KiB RAM Ethemet [ [@54=ETH_RXD[1:0je] (ST GH d-pin)
g . o leETH REF CLK: (Two Pair Unshielded)
BMP388a CAL MEMORY B:I: SYN€7 2 VRS f¢———ETH_MDIO——»
o 12c4 ETH MDC——»]
BMP383H BARO (BMP388b) - 2
Not both (On Board) FMU_VDD_3V3 DRDY USART! [~ GPS1
L VDD GPIO <—I—§J—Qg T SAFETY SWITCH
Secure Element (SE050) GPS1 cpio |—(010) SAFETY SWITCH LED
(On Board) FMU_VDD_3V3 TIMER14 |— Buzzer
e 1261 12C UI LED Dl
MU (ICM-20602) SYNCe—| 3 (107p\rn\'j'ST GH)
e il g:‘w:n Voltage Sense ADG Assi
I p
e St l«— |VDD_3V3 SENSORS! olege sense i e
)_3v3_ & “
speexti STl crernaL SPIE SCALED VDD_3v3 SENSORs{ [ onRiant
{11-pin JST GH) [¢——RSTORDY1.27—43{ GPIO SCALED_VDD._3V3_SENSORS2 ———
GPI0 SCALED VDDTSVS SENSORSS | agry ¢t TeLEMI TELEMT (HIPOWER)
FRAM FRAM DN Py SCALED_VDD_3V3_SENSORS4 (6-pin JST GH)
(On Board) P e 4 TELEM2
ADC1_SPARE_2_BVE EM:
@Pio e LS e—<—TH ‘]| 16-pin JST GH)
BARO (MS5611) 29l pea HW_VER_SENSE
(On Base-Board TREV A TELEMS
(On Base ) HW_REV_SENSE USART2 EM: (6-pin JST GH)
1262 | warr s i2c) epin 35T aHy
120 EX72, UART Power Path Selector
3 [e———nNFc_GPIO—s—pl GPIO BRICKT BAT PWR
[6+pin JST GH]
(6-pin ) UART4 (6-pin JST GH) VDD_5V_BRICK1
ADIO 70| BRICKE BAT PR
ADCH (3V3, 6¥6) »{ voD_sv_ BRICK2
(8-pin JST GH) 3 GPIO for bootioader {B-pin JST GH) i
2
RGBLED Onboard 3 es SR VBUS
(light pipe or only for Developer) {5l |:ep|u S| (UsB-C)
CUEIES FMU Ext Boot Enable
DRIVER 2 .
(4-pin JST GH) TUMOSITKIS AR {pin JST GH) veus
GPIO nARMED
DRIVER  : RST
son TG TS cha il -
WicroSD Memory E? vnu,eva,su,c»\kojn] |: GFIO 2 S
- USHRraTRK SWDI0 S 1
8 3TX/RX, LK HW VER_SENSE
FMU DEBUG 5 SWO, nRSTPHI1, NFC_GPID | DEBUG ADC3 14 -
10-pin JST SH (RA) TRACE D0-D3, TRACECLK DEBUG TMR1,4,12 8
e RC_INPUT (1010} | Tuire UARTS GPIO 2 FMU PWM OUT
8-pin JST SUR (VERT) SBUS, DSM_ UARTE_RX (no 10) ’ (3x8 2. 54mm)
«—VDD_SERVO.
Bx 10 PWM OUT (VDD_SERVO Fittered
SEE R l g USARTIRX USART2 TMR234 |l VD? Szw; Sense and Manitored Only)
(5-pin JST GH) E: TMR1 STM32F100 ADC12 fe—— DD _sERvOl—| e
ADC12
PPMRC IN SAFETY SWITCH
(3-pin JST GH) Uiy swrery swirch LeD [ (n0 10} S
SBUS OUT
~— e
USARTY, I0_SWDIO, 10 DEBUG
TED IO_NRST, I0_SPARE_GPIO1.2 10-pin JST SH (RA)
FMUv5X SYSTEM BLOCK DIAGRAM

Power Domains
SENSORS1
SPI1 ~IMU1 (1CM-20602), FMUM Bd

NSORS2
SPI2 - IMUZ (1SM330], IMU Bd

SENSORS3
SPI3 - IMU3 (BMI0BB), IMU Bd

St
SPI412C4 - MAG (BMM150), IMU Bd
1204 - CAL MEMCRY, IMU Bd
12C4 - SECURE ELEMENT, FMUM Bdt

12C4 — BARO1 (BMP388), FMUM or IMU Bd

PERIPH
GPS1 - 12C1, USART1
EXTERNAL1 — SPIB
EXTERNALS - 12C3, UART4
TELEMZ - UARTS

TELEMS - USART2
RC_INPUT - USARTS

HIPOWER
GPS2 - [2C2, UARTS
TELEM1 - UARTT

FMU_VDD._3V3
12C3 - BAROZ (MS5611 Barbed), BASE Bd
12C3 -~ CONFIG MEMORY , BASE Bd
$PI5 — FRAM

LEGEND

—Pixhawk Access Bus—

FMUM Onboard Function

FMUM Connector

BASE Onboard Function

Base Connector

12/15/2019

The FMUv6X generation brings the proven features from FMUvV6 to a hardened form factor.

This design is in final consultation phase until March 15, 2020.

and separate power control.

complete redundancy domain.

isolated)

[ ]

[ ]

[ ]

[ ]
(0]
(0]
(¢]
o
o
(0]
(6]
o
(¢]
o

[ ]

[ ]

Secure element for secure authentication of the drone (SEO50, 12C4)
Ethernet interface for high-speed mission computer integration
Three redundancy domains: Completely isolated sensor domains with separate buses

Invensense ICM-XXXXX (TBD) (SPI1, redundancy domain #2)
IMU3 (XXX, TBD) (SPI5, redundancy domain #3, vibration isolated)
Bosch BMM150 compass (12C4, redundancy domain #1, vibration isolated)
Bosch BMP388 pressure sensor (12C4, redundancy domain #1)
GPS external mag + baro #1 (12C1, redundancy domain #2)
GPS external mag + baro #2 (12C2, redundancy domain #3)
High accuracy barbed baro (12C1, redundancy domain #2)
Calibration EEPROM for baseboard sensors (12C1)
On-IMU calibration EEPROM memory for high-accuracy sensors (12C4)
Automated sensor calibration eliminating varying signals and temperature
Operating temperature -40 to +85°C

Redundant sensors on separate buses, allowing continuous operation while losing a

Bosch BMIO88 accelerometer (SPI4, redundancy domain #1, vibration

Pixhawk Reference Standard
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FRAM memory for configuration data (SPI2)

e Extensive power monitoring

Two smart batteries on SMBus or more on UAVCAN

5V rail monitoring

3.3V rail monitoring for CPU

3.3V rail monitoring for each sensor domain

e External sensor bus (SPI5)

e Temperature calibration: Every board is calibrated for temperature from -25 to +85
degrees

e Redundant power supply: The autopilot can be powered from up to three power
sources and every sensor set is powered by an independent LDO with independent
power control

e Battery-backed real time clock for running security applications without GPS
coverage

e For NFC one external I2C port needs to have an additional GPIO line and 5V to

supply the external NFC reader.

o

o

o

(@]

Full FMUv6X Pinout
The official pinout is covered in this pinout sheet.

PA @ © SCALED.VDD.3V3_SENSORST
PA 1 ETH_REF_CLK E ETH_REF_CLK

PA 2 ETH_MDIO E ETH_MDIO

PA 3 U USARTZRACTELEWS
PA 4 A SCALEDVDD.3V3SENSORS2
PA S 'S SPTISCK.SENSORI_ICWp@ee2
PA 6 s SPIGLMISOLEXTERNALT
PA 7 ETH_CRS_DV E ETH_CRS_DV

PA 8 I12C3_SCL I I2C3_SCL_BASE_MS5611_BARBED_EXTERNAL1

PA. 9  USB_OTG_FS_VBUS B VBUS

PA 10 TIM1_CH3 T SPI2_DRDY2_ISM330_INT2

PA 11  USB_OTG_FS_DM B USB_D_N

PA 12 USB_OTG_FS_DP B USB_D_P

PA 13 SWDIO D FMU_SWDIO

PA 14 SWCLK D FMU_SWCLK

PA 15 PA15 G SPI6_nCS2_EXTERNALT

P8 8 ADCIINP9 A SCALED.VDD_3V3_SENSORS3
PB. 1 ADCILINS A SCMEDVS
P8 2 SPI3MOST S SPI3_MOSLSENSOR3BMIOSS
PB. 3 SPIGLSCK S SPIGLSCKEXTERNALT
PB4 sWMC2D3 0 sWMc203
P8 S SPIIMOSL S SPI1MOSLSENSORI_ICM2@6G2
PS5 USARTLTX U USARTILTXGPST
PS. 7 USARTILRX U USARTIRXGRST
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PB 8 I2C1_SCL I2C1_SCL_BASE_GPST_MAG_LED_PM1
PB 9 I2C1_SDA I2C1_SDA_BASE_GPST_MAG_LED_PM1
PB 10 TIM2_CH3 HEATER
PB 11 ETH_TX_EN ETH_TX_EN
PS 12 FDCARRX ¢ cAeR
PS 13 FDCANZTXCeaex
P 14 SDMMC2D6 D soWwc2DB
P8 15 sDMMC2D1 SO soWwe2Dn
PC® PCo NFC_GPIO0
PC ETH_MDC ETH_MDC
PC 2 ADC3INPG A ac3eve
PC 3 ADGIINT A Ape33v3
PC ETH_RXD® ETH_RXD®

ETH_RXDT ETH_RXDT

o
(@]
o N o o b WN =

PC UARTS_RTS UARTS_RTS_TELEM2
PC 9 UART5_CTS UARTS_CTS_TELEM2
PC 16 SPI3LSCK

PC 11 SPI3.MISO

PC 12 UARTS5_TX UARTS_TX_TELEM2
PC 13 PC13 VDD_3V3_SD_CARD_EN
PC 14 0SC32_IN 32KHZ_IN

PC 15 0SC32_0UT 32KHZ_OUT

h)

o

()
ee<<e--o0cQECCHENE-EE-~--Ca--HEl--28--SEHl~ - - -

:
PO 2 UART5_RX UART5_RX_TELEM2
PO 3 USART2.CTS U USART2.CTSTELEMWS
PO 4 USART2RTS U USART2Z.RTS_TELEMS
PO 5 USART2TX U USART2TX.TELEMS
PO 6 SDMMCZCLK SO sowMc2.CLK
PO 7  SDMMCZCMD SO sowMc2.CMD
PO 8 USARTSTX U USARTS.TXDEBLG
PO 9 USARTSLRX U USARTS.RXDEBUG
PD 10 PD16 FMU_nSAFETY_SWITCH_LED_OUT
PD 11 PD11 SPI6_DRDY1_EXTERNALT1
PD 12 PD12 SPI6_DRDY2_EXTERNALT
PD 13 TIM4_CH2 FMU_CH5
PD 14 TIM4_CH3 FMU_CH6
PD15 PD15(PH11)
UART8_RX UART8_RX_GPS2
UART8_TX UART8_TX_GPS2
PE2 TRACECLK
PE3 nLED_RED
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PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG
PG

o N o o b

11
12
13
14
15

0 N o g b WN =

11
12
13
14
15

0 N o o A WDN =

11
12
13
14
15

PE4
PES5
PE6
PE7

UART7_TX
TIM1_CH1
UART7_CTS
TIM1_CH2
SPI4_SCK
SPI4_MISO
SPI4_MOST
PE15
12C2_SDA
12C2_SCL
PF2
PF3
PF4
PF5
UART7_RX
SPI5_SCK
UART7_RTS
TIM14_CHT
PF10
SPI5_MOSI
ADC1_INP6
PF13
12C4_SCL
12C4_SDA
PGO
PGT
PG2
PG3
PG4
PG5
PG6
PG7
PG8
SPI1_MISO
PG10
SDMMC2_D2
ETH_TXDT
ETH_TXD8
SPI6_MOSI
PG15

Pixhawk Reference Standard
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nLED_GREEN
nLED_BLUE
nARMED
VDD_3V3_SENSORS3_EN
UART7 _TX_TELEM1
SPIX_SYNC
UART7 _CTS_TELEM1
FMU_CAP1
SPI4_SCK_SENSOR4_BMM156
SPI4_MISO_SENSOR4_BMM156
SPI4_MOSI_SENSOR4_BMM156
VDD_5V_PERIPH_nOC
I2C2_SDA_BASE_GPS2_MAG_LED_PM2
I2C2_SCL_BASE_GPS2_MAG_LED_PM2
SPI1_DRDY1_ICM26602
SPI4_DRDY1_BMM150_DRDY
VDD_3V3_SENSORS2_EN
FMU_SAFETY_SWITCH_IN
UART7 _RX_TELEM1
SPI5_SCK_FRAM
UART7 _RTS_TELEM1
BUZZER_1
SPI6_nRESET_EXTERNAL1
SPI5_MOSI_FRAM
SCALED_VDD_3V3_SENSORS4
VDD_5V_HIPOWER_nOC
I2C4_SCL_FMU
I2C4_SDA_FMU
HW_VER_REV_DRIVE
NPOWER_IN_A
nPOWER_IN_B
NPOWER_IN_C
VDD_5V_PERIPH_nEN
I2C4_DRDY1_BMP388
PG6
SPI5_nCS1_FRAM
VDD_3V3_SENSORS4_EN
SPI1_MISO_SENSOR1_ICM20602
VDD_5V_HIPOWER_nEN
SDMMC2_D2
ETH_TXD1
ETH_TXDO
SPI6_MOSI_EXTERNAL1
ETH_POWER_EN
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PH @ 0SC_IN X 16_MHZ_IN

PH 1 0SC_OUT X 16_MHZ_OUT

[ S .1~ N 0 s R e R O
PH 3 ADCLINPIA A HWVERSENSE
PH 4 ADGIINPIS A HWREV.SENSE
PH 5 PH5 G SPI2_nCS1_ISM330

PH 6 TIM12_CH1 T FMU_CH7

PH 7 SPISNISO s SPISMISO.FRAM
PH 8 12C3_SDA I 12C3_SDA_BASE_MS5611_BARBED_EXTERNALT

PH 9 TIM12_CH2 T FMU_CH8

PH 10 TIM5_CH1 T FMU_CH4

PH 11 TIM5_CH2 T FMU_CH3

PH 12 TIM5_CH3 T FMU_CH2

PH 13 UART4_TX v UART4_TX

PH 14 UART4_RX v UART4_RX

PH 15 PH15 G SPI4_nCS1_BMM150

[Ppr @ Tms_cHa T FMU_CH1

PI 4 SPI3_nCS1_BMI@88_ACCEL
[PL 5  TIMB_CHIIN FMU_PPM_INPUT

PI 6 PI6 SPI3_DRDY1_BMIO88_INT1_ACCEL
PT 7 P17 SPI3_DRDY2_BMIG88_INT3_GYRO

PI 8 PI8 SPI3_nCS2_BMIBB8_GYRO
PT 9 P19 SPI1_nCS1_ICM20602
PI 10 PI10 SPI6_nCS1_EXTERNAL1
PI11 PI11 VDD_3V3_SENSORS1_EN

D O 6 6 o o -+
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Baseboard Design Guidelines (FMUvV5X, FMUvV6EX)

Base to FMU Connectors (X1, X2)

ry
IJZ:F4IJH (3.0)-100D8-0.4V(58) AR EMY
YOI T To PAB Connector
n ; 1Z7E
HW VER mg ggg g 4 BUZZER 1
(HW REV on FMU module) FMU CHS 2C3 SDA BASE MS5611 BARBED EXTERNAL1
| 4 — 0 2C3 SCL BASE MS5611 BARBED EXTERNALL
FMU CH4 2 2C2 SDA BASE GPS2 MAG LED PM2
FMU_VDD_3V3 FMU CH3 4 3C2 SCL BASE GPS2 MAG LED PM2
FMU CH2 5 3 3C1_SDA BASE GPS1 MAG LED PMI
FMU _CHI 7 ] 12C1_SCL BASE GPS1 MAG LED PMI
V_RTC BAT 9 20
__FMU SAFETY SWITCH IN 21 32 UART7 RTS TELEMI
" FMU nSAFETY SWITCH LED OUT 3 24 UART] CTS TELEMI
HW VER REV DRIVE 5 26
'|' HW VER SENSE HW VER SENSE 7 28 UARTS TX GPS2
\f V_RTC BAT 9 30 UARTS RX _GPS2
31 32
VDD 3V3 SPEKTRUM POWER EN 3 34 USART1 RX GPSI
VDD 5V _PERIPH nEN 33 36 USARTIL_TX GPSI
VDD 5V _PERIPH nOC 7 38
|" HW VER REV DRIVE FMU PPM_INPUT 9 40 USART2 TX TELEM3
1 42 USART2 RX _TELEM3
VDD_5V_IN 4 44
4 46 USART2 RTS TELEM3
4 48 USART2 CTS TELEM3
4
E 2 UARTS TX TELEM2
4 UARTS RX TELEM?
55 56
CAN2 TX 57 58 UARTS RTS TELEM2
CAN2Z RX 59 600 UART5 CTS TELEM2
61 62
CAN1 TX 63 64 UART? TX TELEMI
CANI RX 65 66 UART7 RX TELEMI
67 68
USART3 TX DEBUG 69 70 USART6 RX FROM [0 RC INPUT
USART3 RX DEBUG 71 72 USART6 TX TO I0_NC
73 74
FMU_SWDIO 75 76 USB D P
FMU SWCLK 7 78 USB D N
9 80 VBUS SENSE FMU_YDD_3V3
VDD _5V_HIPOWER nEN 1 82
VDD 5V HIPOWER nOC 3 84
nARMED
FMU nRS
nPOWER IN A ADCL 6V6
nPOWER_IN B ADCL 3V3
nPOWER_IN C
UART4 RX
FMU _CAPI UART4 TX
ry
BASE to FMU
PAB Connector
122
DF40HC(3.0)-50DS-0.4V(51)
1 2 ETH MDIO
ETH REF CLK 3 4 ETH MDC
5 ETH POWER _EN
ETH CRS DV 7
[ 0
ETH RXDO 1 —Z><<
3 [14 53
ETH RXD1 5 1162
1 [18 &
ETH TXD0 9 (205
21 (225
ETH TXD1 23 [24
25 126 <
ETH TX EN 27 B
29 B0
|22
SPI6 MISO EXTERNALIL 31 [32 2
SPI6 MOSI EXTERNALL 33 34
SPI6 SCK EXTERNALL _SWO 35 36
37 TR
SPI6 nRESET EXTERNALIL 3 _AIXX
SPI6 nCS1 EXTERNALIL 4 423
P16 nCS2 EXTERNALI 43 44 PGE
P16 DRDY2 EXTERNALI 45 4
PI6 DRDY1 EXTERNALI 47 4 NFC GPIO
PIX SYNC 49 50 PH11
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FMU Debug Connector

n
FMU Debug Connector
Diode to prevent back feeding
D53
D52 USART3 TX DEBUG 6 5
USART3 RX DEBUG g RX 7 4 FMU_VDD_3V3
FMU SWDIO y
BAS7OKFILM  FMU SWCLK %/ SM10B-SRSS-TB(LF)(SN)
SPI6 SCK EXTERNALI SWO 8 3 o
NFC _GPIO \ o
PHIT = | ¥ = 9
FMU nRST 9 2 o
10 N o
ESD7104MUTAG g
D34 <
6 5 o
7 4
b %4
8 3 =

.‘||_

.\||._

g3

o

ESD7104MUTAG
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RC Inputs

VDD 5V _PPM _RC &
- F11 PPM RC
NEM1 8PC[04R1C3D Radio Control Revr Input
Side Entry JST GH
C24 D29
oul PESDO0402-140
16\"’ 2
SMO3B-GHS-TB(LF)(SN) ]
T 1 o . M1
10 PPM INPUT R49 ,, 220 . 2 o .
FMU PPM INPUT R50 "L 220 3 o [ M2
D30
PESD(0402-140
J__
10_VDD_3V3
A
26 SBUS OUT
Ul For S.BUS Servos
16V Side Entry JST GH
10 SBUS INPUT | v
u7 = I3
10 USART1 RX SBUS INPUT 1= 1A D 1Y 6 1 SMGSB-(;{HI.S—TB(LF)(SN)
10 SBUS OUTPUT 3 4 RSI':: _ — 3 o]
A 2A 2Y 3 VW 3 (o] M2
1 GND VCC 220 e L]
SNT4LVC2GU04DCKR D32
= PESD0402-140
J__
VDD_5V_SBUS RC
F13
NFMISPCI04R1C3D e
J_CZS D34
out PESD0402-140
16V
_L_
VDD_3V3_SPEKTRUM Fl4
NFMISPC]04R1C3D - s
- DSM/SBUS RC
10 D35 Radio Control Revr Input
[[651 PESD0402-140 Side Entry JST GH
16V
0
= s
RS8 _,, 220 SMO5B-GHS-TB(LF)(SN)
wy l 0 . Ml
USART6 RX FROM 10 RC INPUT 2
10 _RSSI IN RO ¥ 3 8
wy 4 0
5 o MZ
D36
PESD0402-140
é——_
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Powerpath Selector

asn om
I VDD sy BRICK!
o SISOTIDN-TI GRS SISHIDN-TI-GES [
o § T sy —t
n1
POWERI o R6Z 130 12C1 SDA BASE GPSI MAG LED PMI 22F 4TF ATuF
Power Module 1 b § = Sine Pl et
Top Eniry CLIK-MATE 2 prid v | v
CHRTE 3 = o o
SLAMITE P E i : SISFIDN-TI-GE SISHIDN-TI-GEY
Dicsost a0,
1.
T I
- VDD sy BRICK2 - o
i SISUIDN-TIGE SISSIDN-TI-GEY
3
: a1 T
f FS Rer 120 Do) scL s o b oo Yo
POWER2 o REL 130 1DC) SDA BASE GPSZ MAG LED PM) 22uF
Power Module 2 nzp S f e — e e
Top Entry CLIK-MATE = Hole v
e Di0
CLICRTATE A PESD0s02- 16074 PESDO402-160
w8 i
\ 1
VIovsialovsiaz o vss Gy VOUT
L
w1 ;
. T IPOWER IV A
ovi
T POWER X B
0 vy VAT b IROWEE N €
Vs e POWER PATH SELECTOR
4 ovz
BN 2
Ly SN 2
ESD/EMI LPF L 24 I Y
Place close fo connscor Res Rés Ro7 uvs s
53K 453K AS3K wl s —— s | —
] LTC4417CUFWTRPBE R
5 vaus 1) 2
us 3 4 usapn =
= 5 N P uspr == R
= 1] b pio (£ USBDF e L] RA7Y “Power Path Selector
e o i Priority: VBRICK1 > VBRICK2 > VBUS
. 1apr 10 1005F OV-585V
T 5% 3% 5% UV=381V.
LA LA o L Hysteresis = 30mV with HYS grounded
G R i OVIUV fltr caps require cutover testing
S 1K
2073570005 o
Usae SMIB-GHSTBLFXSN)
Mo |1

Fuss ota
Top Entry IST GH
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Peripheral Power Protection

‘VDD_S V_HIPOWER Switch
Current Limit 1.5A

7" FMU_VDD 3V3

VDD 5V IN ull VDD 5V HIPOWER
BO24315DSGR
I N OUT
! T R79) 47K VDD 5V HIPOWER nOC
X NC o R80,, 47K VDD 5V HIPOWER nEN
c49 P1 Wy
HGHE Vss
= ouF .
120%
25V 2
VSS  VBAT s
47uF 47uF 169K
420% | 120%
: v | 1ov
r9
VDD_5V_PERIPH Switch
Current Limit 1.5A
FMU_VDD _3V3
VDD_SV_IN ul3 VDD_SV_PERIPH
BO24315DSGR R83
3 out 12 47K
.3 e R84)s 47K VDD SV PERIPH nOC
X NC =5 LS R85\ 47K VDD SV _PERIPH nEN
57 Pl 4
i Vss
= 0uF Loy 2
£20% '
25V 2 6
VSS  VBAT 058 C59 86
= 47uF 47uF T16.9K
120% | £20%
| 1ov | 1ov
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VDD _5V_PERIPH

NFMI18PC104R1C3D

=

oul
eV

&

PESD0402-140

D55

Baseboard EEPROM and Sensor Connections

"
SMO4B-GHS-TB(LF)(SN) RZERA
1 o I: Ml
12C3 SCL BASE MS5611 BARBED EXTERNALI R104 ,, 220 2 o)
12C3 SDA BASE MS5611 BARBED EXTERNALI R105 ‘A'A' 220 3 o
4 o) M2
D56 D57
PESD0402-140 PESD0402-140 =
:
BASE SENSOR EEPROM
Address = 0x51
FMU VDD 3V3
ulé
12C3 SDA BASE MS35611 BARBED EXTERNALIL 5 SDA vee
12C3 SCL BASE MS5611 BARBED EXTERNALI 6 SCL
C80
3 = 0U1
35 A2 16V
1] Al 4
7' A0 VSS 9
WP PG
64KBIT 8DFN o 1
— 241.C64T-I/MC =
Ethernet Transceiver
"All BootStraps Mode | {open / open)
RX_ER: PD -> MDIX ENABLE
COL. PU > PHYADO=1
RX_DI: PD-> PHYAD2=0
RX D2 PD - PHYAD3=0 ETH_VDD 10_3V3
i
AND, AN1: PU, PU = 10BASE-T, Half/Full Duplex
CRS DV LINK ON for Good Link, OFF for No Link 1K
)_SPEED ON in 100Mbps, OFF in 10Mbps
RMII must be st by strap options to use S0 MHz clock
i
X GREEN T
T - st it
v Tiw T Tw | fovwe ree Pl I I gk e
31 30 [l U | EmRoN - = 4F19 3 -
oo ] e ot [ e T
F T T T B i L R
Lp sruziary b2t — . . i =
o IR momew  gee .W,m% o RO | I
pres Rheia wsv i i e .
B b e ot e
2 courmvane T b3 LI okESEr
masw m, o SHRmwme L [
f: 0_3m g wo
2 Rxp 2w AGND [T
St ——] po e
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GPS / Audio Interface

VDD_5Y_PERIPH “Gpsi
FMU_VDD_3V3 for SAFETY_SWITCH, k2 Mag, Safety Switch,
SAFETY SWITCH_LED, and I2C UI LED chip. NEM1BECI0ARICID) Gpg FLT UILEDs
VDD_5V_PERIPH for BUZZER, UI LED drive current, Side Entry JST GH
and GPS components. Cil /}PDS
oul PESD0402-140
16V
4
— SM10B-GHS-TB(LF)(SN)
D9 15
6 5 2] o
| 7 4 o
USART1 TX GPS1 6 220 | . °
USART1 RX GPSI 7220 i ,}% o
12C1 SCL BASE GPSI MAG LED PMI RI8 ')\ 120 8 3 )
I2C1 SDA BASE GPS1 MAG LED PMI RI9 :‘:.; 20 © PS1 /}{//}% o
o 2 S g
SAFETY SWITCH = ! o

ESD7104MUTAG

10 _SAFETY SWITCH IN R20 ,, 220
FMU SAFETY SWITCH IN R21_ W 220 |
Wy
FMU nSAFETY SWITCH LED OUT R22 ,, 68
10 nSAFETY SWITCH LED OUT R23 '\ 68
Wy

D12 D13 <4R25
PESD0402-140: PESD0402-140 1KS

[ry
BUZZER Driver

FMU_VDD_3V3

—_ '[j QL ¥ D14 NFM18PCL04R1C3D
S.7A L PESD0402-140
BUZZER 1 6| F0v _LCH _—
s|” A034004 oul PESD0402-140
=20 16V
ok
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