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Board Description

MAV control board with an ARM Cortex-M4 microcontroller running NuttX RTOS.

Board Dimensions

9.6cm x 5.0cm
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1 Modules on Board
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1.1  COM Connectors
1.1.1 Gumstix - DuoVero COM Connector (v19) (1)

DuoVero COMs are powered by a dual-core ARM Cortex-A9 with 1GB RAM, booting from an on-board
uSD card slot.

The DuoVero COM connector provides power and signal transmission for the Gumstix DuoVero
series of COMs

Requires:

e VCC_3.3 from 3.3V/1.5A Regulator (8)
e VCC_1.8 from 1.8V/0.6A Regulator (29)

The DuoVero connector provides the following outputs:

e PMIC_NRESWARM to Tactile Switch (21)
GPI0O44 to 40 Pin Header (2)

USB_HOST to USB Standard-A Jack (vertical) (7)
SYS_EN to 1.8V/0.6A Regulator (29)

UARTS3 to USB-UART (13)
UART2 to UART-UART (34)

GP10122 to Red LED (30)
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VLOGIC to:

I12C Header (23)
UART Header (18)
UART-UART (34)
SPI Bridge (16)

— USB-UART (13)
GPIOA48 to 40 Pin Header (2)

GPIO83 to SPI Bridge (16)
GPI1046 to 40 Pin Header (2)

GPI1045 to 40 Pin Header (2)

12C3 to 12C Header (23)

MCSPI1 to SPI Bridge (16)
e UART4 to UART Header (18)

1.2 Headers
1.2.1 40 Pin Header (vi1) (2)

The 40-Pin header connects up to 16 GPIO or PWM signals and outputs them at 3.3V or 5.0V. An
addional voltage rail and ground is provided for compataibility with standard 3-pin headers.
The header also includes two ground pins, a 1.8V/3.3V reference, and an output level reference.

The 40-pin header has the following connections:

e Pin8_.1_8 to GPIO45 from Gumstix - DuoVero COM Connector (1)

e Pin19 to PA10 from ST Micro Cortex-M4 (3)

e Pin12_1_8 to GPIO48 from Gumstix - DuoVero COM Connector (1)

e Pin10_1_8 to GPIO46 from Gumstix - DuoVero COM Connector (1)

e Pin17 to PA9 from ST Micro Cortex-M4 (3)

e Pin13 to PC8 from ST Micro Cortex-M4 (3)

e Pin11 to PC7 from ST Micro Cortex-M4 (3)

e Pin6_1_8 to GPIO44 from Gumstix - DuoVero COM Connector (1)

e Pin9 to PC6 from ST Micro Cortex-M4 (3

e Pin3 to PC9 from ST Micro Cortex-M4 (3

e Pin1 to PB9 from ST Micro Cortex-M4 (3

3)
3)
e Pin2 to PB8 from ST Micro Cortex-M4 (3)
(3)
e Pin7 to PE6 from ST Micro Cortex-M4 (3)
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e Pin15 to PA8 from ST Micro Cortex-M4 (3)
e Pin5 to PE5 from ST Micro Cortex-M4 (3)
e Pin4 to PBO from ST Micro Cortex-M4 (3)

1.2.2 Octal PWM Header (v9) (4)

This module offers eight PWM headers for controlling servo motors and other PWM-controlled devices.

This header offers PWM outputs connected to:

e PWM_1 to PWM1B on ST Micro Cortex-M4 (3

e PWM_2 to PWM2B on ST Micro Cortex-M4 (3

3)
3)
e PWM_3 to PWMS3B on ST Micro Cortex-M4 (3)
e PWM_4 to PWM4B on ST Micro Cortex-M4 (3)
e PWM_5 to PWM5B on ST Micro Cortex-M4 (3)
3)
3)
(3)

e PWM_6 to PWMG6B on ST Micro Cortex-M4 (3

e PWM_7 to PWM7B on ST Micro Cortex-M4 (3
e PWM_8 to PWMS8B on ST Micro Cortex-M4 (3

1.2.3 SPI Header (v11) (12)

This header breaks out SPI1 on ST Micro Cortex-M4 (3) .

1.2.4 CAN Header (v5) (14)

The CAN header is connected to CAN1 on ST Micro Cortex-M4 (3).

1.2.5 UART Header (v8) (18)

The UART header provides a 2-wire interface alongside power and ground pins for UART signals.

This module is connected to the UART4 bus on Gumstix - DuoVero COM Connector (1).

1.2.6 UART Header (v8) (19)

The UART header provides a 2-wire interface alongside power and ground pins for UART signals.
This module is connected to the UART2 bus on ST Micro Cortex-M4 (3).

Revised May 3, 2016
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1.2.7 UART Header (v8) (20)

The UART header provides a 2-wire interface alongside power and ground pins for UART signals.
This module is connected to the UART7 bus on ST Micro Cortex-M4 (3).

1.2.8 12C Header (v12) (23)

This header breaks out 12C3 on Gumstix - DuoVero COM Connector (1) .

1.2.9 12C Header (v12) (24)

This header breaks out 12C2 on ST Micro Cortex-M4 (3) .

1.2.10 Spektrum DSM-2 Remote Connector (v7) (25)

This header is used to connect to a Spektrum DSM/X satellite receiver. It uses a UART RX signal and
has a switched 3.3V power supply.

This module is connected to the UART8 bus on ST Micro Cortex-M4 (3).

1.2.11 Five-pin GPS Header (v6) (26)

The off-board GPS header provides a 2-wire UART interface alongside power and ground pins for use
with the Gumstix PRE-GO GNSS board. It also works with some third party positioning modules.

This module is connected to the UART1 bus on ST Micro Cortex-M4 (3). Analog header. Provides
access to 4 ADC pins and supplies a GND.

1.3 Processors
1.3.1 ST Micro Cortex-M4 (v33) (3)

An ARM Cortex-M4 processor of ST Microelectronics 32F427. The processor runs at 168MHz at 1.8
or 3.3 volts — and has a hardware floating point unit. The battery voltage is sensed on ADC_IN10 with
a gain of 0.09091.

Requires:

e 3.3V from 3.3V/1.5A Regulator (8)

e BATT_SENSE_36 from Battery 2-Cell Balance Connector (9)

Provides:

o RESET to Tactile Switch (22)

e PB9 to 40 Pin Header (2)
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PWM1B to Octal PWM Header (4)
BOOTO to Buzzer (6)

PB8 to 40 Pin Header (2)

PWM5B to Octal PWM Header (4)
PA10 to 40 Pin Header (2)

PWMB3B to Octal PWM Header (4)
PWM7B to Octal PWM Header (4)

SPI2 to SPI Bridge (16)
SPI3 to:

— Barometer (28)
- 9-Axis IMU (17)
SPI1 to SPI Header (12)

PBO to 40 Pin Header (2)

SPI4 to FRAM (128 KB) (15)

PD4 to 9-Axis IMU (17)
PD3 to 9-Axis IMU (17)

PD2 to 9-Axis IMU (17)
ADC_IN12 to 4-pin Analog Header (27)

UART1 to Five-pin GPS Header (26)
UARTS3 to UART-UART (34)

UART2 to UART Header (19)
ADC_IN11 to 4-pin Analog Header (27)
UART7 to UART Header (20)

PWMS8B to Octal PWM Header (4)

UARTS to Spektrum DSM-2 Remote Connector (25)

PB5 to Power Muxer (two 5V sources) (33)
AGND to 4-pin Analog Header (27)

PWM2B to Octal PWM Header (4)
CANT1 to CAN Header (14)
PWM4B to Octal PWM Header (4)
VLOGIC to:

— Octal PWM Header (4)
— UART Header (19)
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UART Header (20)
Barometer (28)

I12C Header (24)
FRAM (128 KB) (15)

9-Axis IMU (17)
— SPI Header (12)

— 40 Pin Header (2)
— Power Muxer (two 5V sources) (33)
— Five-pin GPS Header (26)

e ADC_IN13 to 4-pin Analog Header (27)
e PWMB6B to Octal PWM Header (4)
e 12C2 to 12C Header (24)
e PC8 to 40 Pin Header (2)
e PC9 to 40 Pin Header (2)
e PE9 to Blue LED (31)
e PA8 to 40 Pin Header (2)
e PE5 to 40 Pin Header (2)
e PE6 to 40 Pin Header (2)
(2)
(2)

e PC6 to 40 Pin Header (2
e PC7 to 40 Pin Header (2

e PC4 to SPI Bridge (16)
e PC5 to SPI Header (12)

e USB_DEVICE to Micro-B Jack (10)
e PA9 to 40 Pin Header (2)
e PE15 to Spektrum DSM-2 Remote Connector (25)

e PE10 to Yellow LED (32)

1.4 Power

1.4.1 5V/5A Regulator (v3) (5)

Takes 6 - 36V input from Battery 2-Cell Balance Connector (9) and provides up to 5A at 5V to:

e Octal PWM Header (4)
e USB Standard-A Jack (vertical) (7)

e Power Muxer (two 5V sources) (33)
e Five-pin GPS Header (26)
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1.4.2 3.3V/1.5A Regulator (v9) (8)

This DC to DC step down regulator provides a 3.3V DC output at 1.5A needed by certain components
on this board. It is capable of accepting an input voltage between 3.1 to 16V DC. Currently, its input is

5V from Power Muxer (two 5V sources) (33).

This regulator provides 3.3V to:

e Gumstix - DuoVero COM Connector (1)
e 12C Header (23)

e UART Header (18)

e UART Header (19)

¢ 1.8V/0.6A Regulator (29)

e ST Micro Cortex-M4 (3)

e UART Header (20)

e 12C Header (24)

e Red LED (30)
e Blue LED (31)

e Yellow LED (32)
e Tactile Switch (21)

e Tactile Switch (22)

e 9-Axis IMU (17)

e SPI| Header (12)

e USB Standard-A Jack (vertical) (7)

e CAN Header (14)

e Spektrum DSM-2 Remote Connector (25)
e Five-pin GPS Header (26)

1.4.3 1.8V/0.6A Regulator (v6) (29)

This DC-DC regulator has an integrated inductor and tiny footprint. It provides power to modules that

need a 1.8V input.

e 3.3V from 3.3V/1.5A Regulator (8)
e SYS_EN from Gumestix - DuoVero COM Connector (1)

The following modules receive 1.8V DC from this regulator:

e Gumstix - DuoVero COM Connector (1)
e 40 Pin Header (2)
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1.4.4 Power Muxer (two 5V sources) (v5) (33)

Takes 5V input from 5V/5A Regulator (5) or Micro-B Jack (10) and provides up to 1.25A at 5V to:

e 3.3V/1.5A Regulator (8)

e 40 Pin Header (2)
e Buzzer (6)

1.5 Audio
1.5.1 Buzzer (v7) (6)

This SMT buzzer provides an audilble indicator for the signal BOOTO0 on ST Micro Cortex-M4 (3).

1.6 USB
1.6.1 USB Standard-A Jack (vertical) (v3) (7)

A standard A USB host port (vertical entry) that allows you to connect USB devices to the board. This
port is connected to USB_HOST on Gumstix - DuoVero COM Connector (1).

1.6.2 Micro-B Jack (v8) (10)

A USB micro-B port allows your design to connect as a USB device to a USB host.
This module is connected to USB_DEVICE on ST Micro Cortex-M4 (3).

It supplies 5.0V to:

e Power Muxer (two 5V sources) (33)

1.6.3 Micro-B Jack (v8) (11)

A USB micro-B port allows your design to connect as a USB device to a USB host.
This module is connected to USB_DEVICE on USB-UART (13).

1.7 Power Connectors
1.7.1 Battery 2-Cell Balance Connector (v6) (9)

This is a standard 2S LiPo balance connector (XH Type). Although it's a 2S connector, it can provide
16.0V or 36.0V.

This connector provides 36.0V to:

Revised May 3, 2016
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e ST Micro Cortex-M4 (3)
e 5V/5A Regulator (5)

1.8 Connectivity
1.8.1 USB-UART (v14) (13)

Also known as an FTDI, this USB to UART converter allows a USB connection to the board to be-
have as a virtual RS232 serial connection. It offers direct and complete access to the system from a
development machine.

This USB to UART converter connects a host machine from Micro-B Jack (11) to UART3 on Gumstix
- DuoVero COM Connector (1).

1.8.2 SPI Bridge (v9) (16)

The SPI bridge connects two SPI interfaces on different modules, allowing them to communicate.
This module connects MCSPI1 on Gumstix - DuoVero COM Connector (1) to SPI2 on .

1.8.3 UART-UART (v6) (34)

A UART-UART bridge interfaces two modules with UART lines (e.g., interfacing two processors).

This UART bridge connects UART2 on Gumstix - DuoVero COM Connector (1) to UART3 on ST
Micro Cortex-M4 (3).

1.9 Memory
1.9.1 FRAM (128 KB) (v8) (15)

This 128 KB non-volatile FRAM memory module is connected via SPI and is useful for storing small
amounts of data.

This module is connected to SPI4 on ST Micro Cortex-M4 (3).

1.10 Sensors
1.10.1 9-Axis IMU (v16) (17)

This module provides 3-axis acceleration, 3-axis rotational rates and 3-axis magnetic field information.
It is connected via a SPI bus. Data-ready pins are provided.

Its SPI bus is connected to SPI3 on ST Micro Cortex-M4 (3)

It has the following data ready signals:

e ACCEL_DRDY to PD3 on ST Micro Cortex-M4 (3)
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e GYRO_DRDY to PD2 on ST Micro Cortex-M4 (3)
e MAG_DRDY to PD4 on ST Micro Cortex-M4 (3)

1.10.2 Barometer (v6) (28)

An ultra-compact, low-power barometer useful for aerial vehicles. The barometer module offers a high
resolution reading, accurate to within 10 cm and is optimized for altimeter and variometer applications.
At altitudes close to sea level, covering the barometer module with a light piece of foam may help to
improve the accuracy of readings.

This module is connected to SPI3 on ST Micro Cortex-M4 (3).
Visit http://www.meas-spec.com/downloads/MS5611-01BA03. pdf for details.

1.11 10
1.11.1 Tactile Switch (v9) (21)

This 4.9 sq. mm light touch switch provides a user input for the signal PMIC_NRESWARM on Gumstix
- DuoVero COM Connector (1).

1.11.2 Tactile Switch (v9) (22)

This 4.9 sq. mm light touch switch provides a user input for the signal RESET on ST Micro Cortex-M4
(3).

1.11.3 Red LED (v11) (30)

This 1608 standard size red LED provides an indicator for the signal GPIO122 on Gumstix - DuoVero
COM Connector (1).

1.11.4 Blue LED (v14) (31)

This 1608 standard size blue LED provides an indicator for the signal PE9 on ST Micro Cortex-M4 (3).

1.11.5 Yellow LED (v13) (32)

This 1608 standard size yellow LED provides an indicator for the signal PE10 on ST Micro Cortex-M4

3).

1.12 Mechanical
1.12.1 Mounting Hole (2.2mm)

A #0 mounting hole for securing the board with mounting pins.

Revised May 3, 2016
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1.12.2 Mounting Hole (2.2mm)

A #0 mounting hole for securing the board with mounting pins.

1.12.3 Mounting Hole (2.2mm)

A #0 mounting hole for securing the board with mounting pins.

1.12.4 Mounting Hole (2.2mm)

A #0 mounting hole for securing the board with mounting pins.
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3 Module Power Graph
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




