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3D Robotics - Solo Accessory Bay

A

Accessory Bay UART 5 Tx
Accessory Bay UART 5 Rx

CAN_L_1
CAN_H_1

VDD_5V_BACKUP

V_DRONE

3DRBUS Tx
3DRBUS Rx
3DRBUS RTS
3DRBUS CTS

GND

iMX6 USB0 D+ OTG
iMX6 USB0 D- OTG

iMX6 USB0 ID

+5V

BATT1

CANH1
CANL1

IO-PWM7

SER2Tx
SER2Rx
SER2RT
SER2CT

D+
D-

USB ID

GND1

GND2

1

2 4

3

D4

GND

12

3
D3

GND

12
3

D7

12
3

D6

GNDGNDGND

D9

GND

D8

SER5Tx
SER5Rx

GND

D11

GND

IO-PWM8

1.2K
R29

GNDGND

100nF
50V

C19

GND

1uF
50V

C14

GND

24V, 1.1A

F2

FUSE* 1812L110/24DR

GND3

GND

IN1

IN2

ON3

GND4 SET 5

OUT 6OUT 7

FAULT 8

U3

IC* ST890DTR

DRN

VDD_5V_BACKUP

12
3

D1

GND

Place protection diodes as close as possible to pin on 3DRBUS

IO-PWM6IO-CH6-PROT
IO-CH7-PROT
IO-CH8-PROT

D12

GND

BATT2

BUS ID

1.2K
R9

NO POP

1.2K
R10

GND

VDD_5V_BACKUP

FMU-SWDIO
FMU-SWCLK
IO-SWDIO
IO-SWCLK

IO-SWDIO
IO-SWCLK

FMU-SWDIO
FMU-SWCLK

12
3

D5

GND

1 2
3

D10

GND

IO-USART1-TX
IO-USART1-RX

IO-USART1-TX
IO-USART1-RX

1 2
3

D13

GND

PI05V01 CO05V

PIBATT101 COBATT1
PIBATT201 COBATT2

PIBUS ID01 COBUS ID

PIC1401

PIC1402COC14 PIC1901

PIC1902

COC19

PICANH101 COCANH1
PICANL101 COCANL1

PID101PID102

PID103

COD1 PID301PID302

PID303

COD3

PID401
PID402

PID403

PID404

COD4

PID501PID502

PID503

COD5
PID601PID602

PID603

COD6
PID701PID702

PID703

COD7

PID801

PID802

COD8 PID901

PID902

COD9

PID1001 PID1002

PID1003

COD10

PID1101

PID1102

COD11 PID1201

PID1202

COD12

PID1301 PID1302

PID1303

COD13

PID001 COD0
PID001

PIDRN01 CODRN

PIF201 PIF202

COF2

PIFMU0SWCLK01 COFMU0SWCLK
PIFMU0SWDIO01 COFMU0SWDIO

PIGND101 COGND1

PIGND201 COGND2

PIGND301 COGND3

PIIO0PWM601 COIO0PWM6
PIIO0PWM701 COIO0PWM7
PIIO0PWM801 COIO0PWM8

PIIO0SWCLK01 COIO0SWCLK
PIIO0SWDIO01 COIO0SWDIO

PIIO0USART10RX01 COIO0USART10RX
PIIO0USART10TX01 COIO0USART10TX

PIR901

PIR902
COR9

PIR1001

PIR1002
COR10

PIR2901

PIR2902
COR29

PISER2CT01 COSER2CT
PISER2RT01 COSER2RT
PISER2Rx01 COSER2Rx
PISER2Tx01 COSER2Tx

PISER5Rx01 COSER5Rx
PISER5Tx01 COSER5Tx

PIU301

PIU302

PIU303

PIU304 PIU305

PIU306

PIU307

PIU308

COU3

PIUSB ID01 COUSB ID
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3D Robotics - Solo Debug Interface

A

VBUS_5V

90 Ohm differential impedance on D+/-

VBUS29

OTG_DP131 OTG_DM133

PX1D

MODULE* 3DR Pixhawk 2

FMU-SWDIO1

FMU-LED_AMBER2

FMU-SWCLK3

EXTERN_CS5

FMU-RESET7

EXTERN_DRDY11

SPI_EXT_MOS51

SPI_EXT_MISO67

IO-SWDIO69

IO-SWCLK71

SPI_EXT_SCK73

IO-RESET75

PX1G

MODULE* 3DR Pixhawk 2

Product does not need to be USB 2.0 compliant

TP3

TP6
TP7

iMX6 USB1 D+

iMX6 USB1 D-

15K
R26

GND

15K
R27

GND

22RR7

22RR25

VBUS 1

D- 2

D+ 3

GND 4

ID 5

TAB TAB

J3

CON* 5 POS Micro USB

NO POP

GNDGND

VBUS_5V

3

1

2

Q1

2.2K
R4

10K
R28

GND

3

1

2

Q2

TRAN* MMBT3904

GND

10K

R8

10K
R31

GND

FRSKY_5V

GoPro D+
GoPro D-

HSD1+ 2

HSD2+ 3

D+4

GND5

D-6

HSD2- 7

HSD1- 8

OE9

VDD10

SEL1

U6

IC* ISL54220

FRSKY_5V

GND

10K
R30

GND

USB1 Select

100nF
50V

C21

GND

22RR34
NO POP

22RR33

NO POP

To GoPro

USB1 Enable

10KR35

USB1 Select

USB1 SelectUSB1 Enable VBUS_5VUSB1 Connected To

0

1
1

0
1

OFF
OFF +5V

0V

0
0
1

GoPro
Pixhawk

0V
+5V

IO-SWDIO
IO-SWCLK

FMU-SWDIO
FMU-SWCLK

PIC2101

PIC2102

COC21

PIJ301

PIJ302

PIJ303

PIJ304

PIJ305

PIJ30TAB

COJ3

PIPX1029

PIPX1031

PIPX1033

COPX1D

PIPX101

PIPX102

PIPX103

PIPX105

PIPX107

PIPX1011

PIPX1051

PIPX1067

PIPX1069

PIPX1071

PIPX1073

PIPX1075

COPX1G

PIQ101

PIQ102 PIQ103

COQ1

PIQ201

PIQ202

PIQ203
COQ2

PIR401

PIR402
COR4

PIR701 PIR702

COR7

PIR801PIR802

COR8

PIR2501 PIR2502

COR25

PIR2601

PIR2602
COR26

PIR2701

PIR2702
COR27

PIR2801

PIR2802
COR28

PIR3001

PIR3002
COR30

PIR3101

PIR3102
COR31

PIR3301 PIR3302

COR33

PIR3401 PIR3402

COR34

PIR3501PIR3502

COR35

PITP301
COTP3

PITP601COTP6
PITP701COTP7

PIU601

PIU602

PIU603

PIU604

PIU605

PIU606

PIU607

PIU608

PIU609

PIU6010

COU6



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2015 Sheet    of
File: C:\Projects\..\Solo Motor Control REV A.SchDocDrawn By:

3D Robotics - Solo Motor Control

A

FMU-CH1-PROT50

FMU-CH2-PROT52

FMU-CH3-PROT54

FMU-CH4-PROT56

FMU-CH5-PROT58

FMU-CH6-PROT60

IO-CH8-PROT66 IO-CH7-PROT68 IO-CH6-PROT70 IO-CH5-PROT72 IO-CH4-PROT74 IO-CH3-PROT76 IO-CH2-PROT78 IO-CH1-PROT80

PROT_SPARE_18

PROT_SPARE_210

PX1H

MODULE* 3DR Pixhawk 2

CAN_L_239

CAN_H_241

CAN_L_177

CAN_H_179

PX1A

MODULE* 3DR Pixhawk 2

Terminating resistors? on FMU

FRONT

REAR

LEFT RIGHT

LEFT RIGHT

10K
R13

FL 1
FL 1

FR 1
FR 0

GND

10K
R14

10K
R15

RR 0
RR 1

GND

10K
R16

10K
R18

RL 0

GND

10K
R17

RL 0

ARM ID Bit 1 Bit 0
Front Left [FL] 1 1
Front Right [FR] 1 0
Rear Left [RL] 0 0
Rear Right [RR] 0 1

CAN_L_2
CAN_H_2

CAN_L_2
CAN_H_2

FR+

FR-

V_DRONE

GND

GND

IO-CH1-PROT
IO-CH2-PROT
IO-CH3-PROT
IO-CH4-PROT

IO-CH2-PROT
CAN_L_2
CAN_H_2

RR+

RR-

V_DRONE

GND

GND

IO-CH4-PROT

CAN_L_2
CAN_H_2

FL+

FL-

V_DRONE

GND

GND

IO-CH1-PROT

CAN_L_2
CAN_H_2

RL+

RL-

V_DRONE

GND

GND

IO-CH3-PROT

Arm to body interconnect TBD
This page shows nets only

Gimbal Serial_4_RX
Gimbal Serial_4_TX

CAN_L_1
CAN_H_1

IO-CH6-PROT

Motor PWM

3DRBUS PWM

Gimbal PWM FMU-CH1-PROT
FMU-CH2-PROT

V_DRONEVDD_5V_BACKUP

GND

FMU-CH4-PROT

I2C_2_SCL
I2C_2_SDA

I2C_2_SCL
I2C_2_SDA

I2C_2_SCL
I2C_2_SDA

I2C_2_SCL
I2C_2_SDA

GIMBAL BAT
GIMBAL 5V
UART4 TX
UART4 RX
GoPro D+

GoPro GND
GIMBAL GND

GoPro D-

GoPro D+
GoPro D-

FRSKY_5V
FRSKY_5V

FRSKY_5V

1
2
3
4
5
6
7
8

TAB
TAB

J4

CON* 8POS DF13 SMT 90DEG

GND

1
2
3
4
5
6
7
8

TAB
TAB

J7

CON* 8POS DF13 SMT 90DEG

GND

1
2
3
4
5
6
7
8

TAB
TAB

J6

CON* 8POS DF13 SMT 90DEG

GND

1
2
3
4
5
6
7
8

TAB
TAB

J8

CON* 8POS DF13 SMT 90DEG

GND

IO-CH7-PROT
IO-CH8-PROT

PIFL001

COFL0

PIFL001

PIFR001

COFR0

PIFR001

PIGIMBAL 5V01 COGIMBAL 5V
PIGIMBAL BAT01 COGIMBAL BAT

PIGIMBAL GND01 COGIMBAL GND

PIGoPro D001 COGoPro D0
PIGoPro D001

PIGoPro GND01 COGoPro GND

PIJ401

PIJ402

PIJ403

PIJ404

PIJ405

PIJ406

PIJ407

PIJ408

PIJ40TAB

COJ4

PIJ601

PIJ602

PIJ603

PIJ604

PIJ605

PIJ606

PIJ607

PIJ608

PIJ60TAB

COJ6

PIJ701

PIJ702

PIJ703

PIJ704

PIJ705

PIJ706

PIJ707

PIJ708

PIJ70TAB

COJ7

PIJ801

PIJ802

PIJ803

PIJ804

PIJ805

PIJ806

PIJ807

PIJ808

PIJ80TAB

COJ8

PIPX1039

PIPX1041

PIPX1077

PIPX1079

COPX1A

PIPX108

PIPX1010

PIPX1050

PIPX1052

PIPX1054

PIPX1056

PIPX1058

PIPX1060

PIPX1066

PIPX1068

PIPX1070

PIPX1072

PIPX1074

PIPX1076

PIPX1078

PIPX1080

COPX1H

PIR1301

PIR1302
COR13

PIR1401

PIR1402

COR14

PIR1501

PIR1502

COR15

PIR1601

PIR1602

COR16

PIR1701

PIR1702
COR17

PIR1801

PIR1802

COR18

PIRL001

CORL0

PIRL001

PIRR001

CORR0

PIRR001

PIUART4 RX01 COUART4 RX
PIUART4 TX01 COUART4 TX
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BIAS 1

INTVCC2

BST 3

Vin4

GND16

GND17

SW 8

SW 9

GND210

GND211

Vin13

EN/UV14

RT15 TR/SS16

SYNC17

GND18 PG 19

FB 20

SW 21

SW 22

U1

IC* LT8614

L1

IND* 1.5uH 2525
100K
R1

10uF
50V

C3 1uF
50V

C1

1uF
50V

C8

GND

GNDGNDGND

BAT-

GND

18.2K
R5

AGND

100nF
50V

C11

AGND

1uF
50V

C10

AGNDAGND GND GND GND AGND

100nF
50V

C7

1M
R3

220K
R6

4.7pF
50V

C9

AGND

Feedback

220uF
6.3V

C4

GND

1uF
25V

C5
1uF
25V

C6

GND GND

VDD_5V_BRICK

0R
R2

3D Robotics - Solo Power Management
A

Primary 5V Rail (20W max)

Configure VDD_5V_BRICK to 5.38V
R3 & R6 TBD

Backup 5V Rail (25W max)

BOOT 1

VIN2

EN3

SS/TR4 RT/CLK5

FB 6COMP7

GND 8

SW 9

PWRGD10

GNDTAB

U5

IC* TPS54541

V_DRONE

R24: 49.9K sets 2MHz switching

L2

IND* 1.5uH 2525
100nF
50V

C18

VDD_5V_BACKUP

59K
R20

10.2K
R23

GND

49.9K
R24

GND GND

V_DRONE

10uF
50V

C20

GND

53.6K
R19

10.2K
R22

GND

15.4KR21

6800pF
50V

C23

GND

10nF
50V

C22

GND

GND

A
K

D2

GND

C21 can be as low as 14uF to maintain
15mV ripple

L2 can be 1.2uH minimum
Can be same part as L1

R5: 18.2K sets 2MHz switching

GoPro powered by Backup Rail (5W)

R20//R23 sets voltage to 5.38V
When backup rail sources 1A (GoPro)
Power dissipated in D2 is 360mW

At full load (5A), D2 dissipates 1.77W

This is the majority of the time

2.5MHz can be achieved at 17V input max
Higher input voltage cannot support 2.5MHz

(5MHz max)

must be scaled down

2% regulation

GND

47uF
10V

C27

GND

47uF
10V

C26

47pF
50V

C29

GND

10uF
50V

C31

GND

100uF
6.3V

C12

GND

Gimbal control powered by Backup Rail (1.25W)

GND

SH1

SHIELD* GENERICGND

47uF
C17

47uF
C2

GND

PIC101

PIC102

COC1
PIC201

PIC202
COC2

PIC301

PIC302

COC3
PIC401

PIC402

COC4 PIC501

PIC502

COC5 PIC601

PIC602

COC6

PIC701

PIC702

COC7

PIC801

PIC802

COC8

PIC901

PIC902
COC9

PIC1001

PIC1002
COC10

PIC1101

PIC1102
COC11

PIC1201

PIC1202

COC12
PIC1701

PIC1702
COC17

PIC1801

PIC1802

COC18

PIC2001

PIC2002

COC20

PIC2201

PIC2202

COC22 PIC2301

PIC2302

COC23

PIC2601

PIC2602

COC26 PIC2701

PIC2702

COC27

PIC2901

PIC2902

COC29

PIC3101

PIC3102

COC31

PID20A

PID20K COD2

PIL101 PIL102

COL1

PIL201 PIL202

COL2

PIR101

PIR102

COR1

PIR201

PIR202
COR2

PIR301

PIR302
COR3

PIR501

PIR502
COR5

PIR601

PIR602
COR6

PIR1901

PIR1902

COR19

PIR2001

PIR2002
COR20

PIR2101PIR2102

COR21
PIR2201

PIR2202

COR22
PIR2301

PIR2302

COR23
PIR2401

PIR2402
COR24

PISH10GND

COSH1

PIU101

PIU102

PIU103

PIU104

PIU106

PIU107

PIU108

PIU109

PIU1010

PIU1011

PIU1013

PIU1014

PIU1015

PIU1016

PIU1017

PIU1018 PIU1019

PIU1020

PIU1021

PIU1022

COU1

PIU501

PIU502

PIU503

PIU504

PIU505

PIU506

PIU507

PIU508

PIU509

PIU5010

PIU50TAB

COU5



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 2/28/2015 Sheet    of
File: C:\Projects\..\Solo Power Selection Module  REV A.SchDocDrawn By:

VDD_5V_BRICK

GND

VBUS_5V

GND

VDD_5V_BACKUP

100nF
50V

C13

GND

FRSKY_5VGPS_5V

GND GND

VDD_5V_PERIPHVDD_5V_HIPOWER

VDD_SERVO_IN9

GND13

GND15

SAFETY BUTTON17

VDD_3V3_SPECTRUM_EN19 ALARM24

26

VDD_5V_PERIPH_EN27

VDD_5V_PERIPH_OC43 VDD_5V_HIPOWER_OC45

VDD_SERVO53

VDD_BRICK_VALID55

VDD_BACKUP_VALID57

VBUS_VALID59

VDD_5V_IN_PROT61

VDD_5V_IN_PROT63

65

TABTAB TABTAB

IO-LED_SAFETY_PROT28

PX1F

MODULE* 3DR Pixhawk 2

1A1.5A 150mA 150mA

3D Robotics - Solo Power Selection Module

A

BUZZ_OUT

ALARM

VBUS_TO_FMU

VDD_5V_PERIPH_EN

VDD_3V3_SPEKTRUM_EN

VDD_5V_PERIPH_OC

VDD_5V_HIPOWER_OC

GND

VDD_5V_TO_FMU

VDD_BRICK_VALID

VDD_BACKUP_VALID

VBUS_VALID

SERVO_IN

VDD_3V3_SPEKTRUM

RX_5V_OUT

GPS_5V_OUT

VDD_5V_PERIPH

VDD_5V_HIPOWER

VDD_BRICK_IN

VDD_5V_BACKUP

VDD_VBUS

U2

MODULE* 3DR Power Selection

Do Not Connect

GPS_5V

1 4
2 3

SW1

SWITCH* TACTILE COMB1

 2
 1

BUZ1

BUZZ* RB-22K2510P

NO POP  2
 1

BUZ2

BUZZ* AT-2250

PIBUZ101

PIBUZ102

COBUZ1

PIBUZ201

PIBUZ202

COBUZ2

PIC1301

PIC1302

COC13

PIPX109

PIPX1013

PIPX1015

PIPX1017

PIPX1019

PIPX1024

PIPX1026

PIPX1027

PIPX1028

PIPX1043

PIPX1045

PIPX1053

PIPX1055

PIPX1057

PIPX1059

PIPX1061

PIPX1063

PIPX1065

PIPX10TAB

COPX1F

PISW101

PISW102 PISW103

PISW104

COSW1

PIU20!VBUS0VALID

PIU20!VDD05V0HIPOWER0OC

PIU20!VDD05V0PERIPH0EN

PIU20!VDD05V0PERIPH0OC

PIU20!VDD0BACKUP0VALID

PIU20!VDD0BRICK0VALID

PIU205V0A1

PIU205V0B1

PIU205V0HIPOWER

PIU205V0PERIPH

PIU205V0U1

PIU20ALARM

PIU20BUZZER0OUT

PIU20GND

PIU20GPS

PIU20RX

PIU20SERVO0IN

PIU20SPEK

PIU20VBUS

PIU20VDD03V30SPEKTRUM0EN

PIU20VDD05V0IN0PROT

COU2
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- Change 3DRBUS+5 Rail on TVS diode to Backup +5V
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3D Robotics - Solo Wireless Interface

A

SERIAL_5_RX12

SERIAL_5_TX14

SERIAL_4_RX16

SERIAL_4_TX18

SERIAL_3_RX20

SERIAL_3_TX22

SERIAL2_RTS30

SERIAL2_CTS32

SERIAL2_RX34

SERIAL2_TX36

SERIAL1_RX38

SERIAL1_TX40

SERIAL1_RTS42

SERIAL1_CTS44

IO-USART1_TX46

IO-USART1_RX_SPEKTRUM_DSM48

PX1B

MODULE* 3DR Pixhawk 2

I2C_2_SDA4 I2C_2_SCL6

I2C_1_SDA35 I2C_1_SCL37
PX1C

MODULE* 3DR Pixhawk 2

WiFi Telemetry Tx
WiFi Telemetry Rx

WiFi SPKT/DSM Tx

PPM-SBUS-PROT62 S.BUS_OUT64
PX1I

MODULE* 3DR Pixhawk 2

Pull-up resistors?

V_DRONE VDD_5V_BRICK

GPS_5V

GND

Gimbal Serial_4_Rx
Gimbal Serial_4_Tx

GND

GPS_5V

GND

Accessory Bay UART 5 Tx
Accessory Bay UART 5 Rx

WiFi Telemetry CTS
WiFi Telemetry RTS

GPS UART 3 Tx
GPS UART 3 Rx

I2C_1_SCL
I2C_1_SDA

I2C_2_SCL

I2C_2_SDA

GPS only

MAG only

1
2

4
5

3

6
TAB

J5

CON* 6 POS CLICK MATE

Accessory

GND

GND

iMX6 USB1 D+
iMX6 USB1 D-

GND

iMX6 USB0 D+ OTG
iMX6 USB0 D- OTG
iMX6 USB0 ID

3DRBUS Tx
3DRBUS Rx
3DRBUS RTS
3DRBUS CTS

1

ANT1

ANT* Venti Vertical

GND

I2C_1_SCL
I2C_1_SDA Was 2

1
2
3
4

TAB
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